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expression level, in particular the blood plasma expression |evel, of one
or nore of VEGFA, VEGFR2 and PLGF relative to control |levels of patients

di agnosed with breast cancer, in particular locally advanced, recurrent or
netastati c HER-2 negative breast cancer. In particular, the present
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VEGFA, VEGFR2 and PLGF relative to control levels in patients di agnosed

Wi th brgas %)re%@rﬂc Gventith PAbLLIdEY! AEMbES bt YirgH¥anEethe RGIAERNEQE BBtAStatic
HER- 2 negative breast cancer. Accordingly, the present invention relates to
t he i deltméthempy ongiama sklaepaticnh soffebngrfemk dirsaspfcabearadn mpetisdar, losally ocal |y
advanced, recurrent or netastat,l ER- 2. negat i ve breast .cancer, .that

cor r o) L reRaR QT HiRsomerviRotey §nrGt B8R nsirdir o,
e.g., t@ﬁV?s@ih@ﬁfmfpcﬁeﬁY(ﬁl%rhﬂ/ Yegirhdh GPARERGRINGAhN e GRANBI N SIARESUG the

regi mens, such as or docet'axel therapy. In'this respect, the invention

rel at edldod plhenaiseresiopndpvdl obahepbrasnm SPELGFAc VEXPIrRS sibRLOFoklakie¢ 49 of
one or nnrﬁ f VEGFA, . VEGER2 ang P G% reLative to controls estaplished in
pat i enteERlalgnels o Mitichishriagaesed awidle oreash CaRger PuP&Fctiat a\?c‘la@ya A%,
recurr ebur@ht BELRBLALE HEER % oR8eRabicHe Rh&RStInGRRGETar, R prdgnt ifwendad i ent s
sensitive or responsive to the addition of angjogene5|s inhibitors, e.g.,
bevaci pwmades(aetots of rinproving Hteamepimentc biderst Woegpl &, remennodentiiorihe ur t her
relates to nmethods far . oving,t treatnent ..eff.ect. in.pardi L, the
b ogr e FRPaRe o O oY Py, P breSEh TRMEh Gy pl iR b fdlpte |
parti C%Iaéssés%i}@bﬁﬂé seﬁsiﬁ@i‘gﬁeﬁ e€hpofi §FeHeE LBt a YPatibBt RSEAhEGuMER( R ve@d) ive
breast cancer, by the addition of angiogenesis inhibitors, e.g.,

bevaci zomhafidw asthiachpmotheraplyangianed, inhdstornhieing phesxpressign levgbae paitiehlar

therapy, by determining.(a) blood plasma s ifi.c Si vel (.s) of
one or¥WB€@?€Ph§%Eﬁ%Pr %5egﬁg°@€@¥?P51%??ég%ﬁb\ggﬁﬁggﬁTg?LbﬁIB%%V%nts
di agnosedoMirdNcbEIeas thah@NE AagnbdddPRith ibedbsBEace€ ah Ipartadvaneadly i®eHEddent or
net astati ¢ HER-2 negative breast cancer. The invention further provides for

kits amebuesnposhetasaisc FIBR-3 desative breasticapcedf patients sensitive or
responsi ve to angi ogenesis inhibitors, in particular, bevaci zumab
(Avastie), determ ned and defined in accordance wth the nethods of the
pr esentAdcoxeitly aRe pABIt AYRAGSH flitss toebeRiatificalion afd B¢ edticll &) elcpreat of
regulating not only primary tunor size and growh but al so inpacting

i nvasi PEcashePnaes: a%ﬁéa«"elina%@@ﬁt FeSWITCIAOF Wéﬁswglpﬁ’ﬂ%ﬂélea%%éﬁ?@hﬁa %t i ng
angi ogenj roces - I: i : atial tar :

i Feot SangaRy SRR SRR DAY S, AEGAnARS, Ik AR AR RIS, B p ey
nmodul at(aksstint’feinwasbinaion endotiiehdtadragruavirbeifreas, auicl VEGF Hosdtared kiarayy.

pat hway was di scovered to preferentially regul ate angiogenic activity in
nul ti plle thisnisepect.ytbegnvenios rhtasce epgial e @hbdashrEar sRedBptegprepsion
(VEGFR- 2 e.maj j | L) - ' '

angi ogarerl) SRR Pty haER: MECHEREhatr B B ER SAERYEL ™
pat hwayafiénty afaighoked dithbreast These ih parrpiae$odag hideiced mengrent bemstastatic
bevaci zumab, sunitinib, sorafenib and vatal anib. Although the 3,e of

angi ogdHiR-2i HgPY. BicasticAngeRdodFTHilE PRARNIS HEWIHVE Q8 E88S Vnto e pddigen ofit s

respond_or i) tao.f y re i es| S:.Lahibirt.ar - apy ndhe
nechanﬁggfg%%ﬁ%d%@ﬂ§¢%%61'tﬁggﬁg%%%Pggghggggbﬁtgm#gﬂﬂﬁﬁﬁgﬁg%ﬁﬁﬁgfe?gge,

t here iigvaafioh TafB@Siengsneedetholds fheinplenht fthe atharnobipal irepartisulagriaeps
sensitive or responsive to antiangi ogeni c cancer therapy. While a nunber of
angi ogeregEssiambiebistaiel A e Rpdum suffiengdim frenst seracamgPyledasiacally
inhibitor is bevaci zumab (Avastie). Bevacizumab is a reconbi nant humani zed
nonocl onal 1gGlL anti body that specifically binds and bl ocks the bi ol ogical
effects of VEGF (vascul ar endothelial growth factor). VEG- is a key driver
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(a)determ ning the protein expression |evel of one or nore of VEGFA, VEG-R2
and PLGF in a patient sanple; and WD 2012/ 010552PCT/ EP2011/ 062232 4

(b) adm niwbeniangoisevaci zunmab i n conbi nati on with a chempCh@pPapy/06232 men to
the patient having an increased expression |evel of one or nore of VEGFA,
VEGFR2 and PLGF relative to control sexpression |levels determned in
patients di agnosed with breast cancer. The present invention relates to a
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said patient; (b) determning the protein expression |evel of one or nore
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chenot herapy reginmen to the patient having an increased expression | evel of

one or nore of VEGFA, VEGFR2 and PLGF relative to control expression |evels
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pati entang ugrbeat n@it faiemikpeasi ¢aRGEE M asididRgicbevretiaunmakcdofdidgly, the
chenot her apy regi men, said nethod conprising: (a) obtaining a sanPIe from
sai d patdch#isms mediating angiogenic processes have been investigated as potential targets for
directed anti-cancer therapies. Early in the study of angiogenic modulators, the vascular
endothelial growth factor (VEGF) signalling pathway was discovered to preferentially
regulate angiogenic activity in multiple cancer types. This factor signals through VEGF
Receptor 2 (VEGFR-2), the major VEGF signalling receptor that mediates sprouting
angiogenesis. Multiple therapeutics have been developed to modulate this pathway at
various points. These therapies include, among others, bevacizumab, sunitinib, sorafenib
and vatalanib. Although the use of angiogenic inhibitors in the clinic has shown success, not
all patients respond or fail to fully respond to angiogenesis inhibitor therapy. The
mechanism(s) underlying such incomplete response is unknown. Therefore, there is an

increasing need for the identification of patient subgroups sensitive or responsive to anti-

angiogenic cancer therapy.

While a number of angiogenesis inhibitors are known, the most prominent angiogenesis
inhibitor is bevacizumab (Avastin®). Bevacizumab is a recombinant humanized monoclonal
IgG1 antibody that specifically binds and blocks the biological effects of VEGF (vascular
endothelial growth factor). VEGF is a key driver of tumor angiogenesis — an essential
process required for tumor growth and metastasis, i.e., the dissemination of the tumor to
other parts of the body. Avastin® is approved in Europe for the treatment of the advanced
stages of four common types of cancer: colorectal cancer, breast cancer, non-small cell lung
cancer (NSCLC) and kidney cancer, which collectively cause over 2.5 million deaths each

year. In the United States, Avastin® was the first anti-angiogenesis therapy approved by the



(b) determning the protein expression |evel of one or nore of VEGFA,
VEGFR2 and PLGF;, and 5 (c)adm nistering bevaci zumab in conbination with
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| evel of one or nore of VEGFA, VEGFR2 and PLGF rel ative to control
expression levels determined in patients diagnosed with breast cancer. The
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some of these phase-III studies have shown that a portion of patients experience incomplete

response to the addition of bevacizumab (Avastin®) to their chemotherapeutic regimens.

Accordingly, there is a need for methods of determining those patients that respond to or are
likely to respond to combination therapies comprising angiogenesis inhibitors, in particular,
bevacizumab (Avastin®). Thus, the technical problem underlying the present invention is
the provision of methods and means for the identification of (a) patient(s) suffering from or
prone to suffer from breast cancer, in particular locally advanced, recurrent or metastatic
- HER-2 negative breast cancer, who may benefit from the addition of angiogenesis inhibitors,
in particular, bevacizumab (Avastin®), to chemotherapeutic therapies, e.g., docetaxel

therapy.

The technical problem is solved by provision of the embodiments characterized in the

claims.

The present invention, therefore, provides a method for improving the treatment effect of a

chemotherapy regimen of a patient suffering from breast cancer by adding bevacizumab to

said chemotherapy regimen, said method comprising:

(a) determining the protein expression level of one or more of VEGFA, VEGFR2 and
PLGF in a patient sample; and



The present invention relates to a nethod for inproving the progression
free survival of a patient suffering from breast cancer by addi ng

bevaci zurmsib 2b /@ 0ZsRenot her apy regi men, said net hod conpPCIIEPQ011/062232
(a)determ ning the protein expression |evel of VEGFA or VEGFR2 in a patient
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deterniningkﬁQ%t&%g&gin expression | evel of VEGFA or VEGFR2; and (c)

adm ni stering bevaci zumab in conbination with the chenotherapy reginen to
the patient having an increased expression | evel of VEG-A or VEGFR2
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recurrent or 2 negati Ve breast cancer by addi ng bevaci zunab
to a chendichertiarypy eginnen said aiethavetongpdistgnpri si ng: (a) determ ning the
protein expressi.on |eve f VEGFA.or VEGFR2 in a patient sanple; and (b)
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relative to control expression |levels determned in patients
di agnosed williGlsand breast cancer, wherein the chenot herapy reginmen

corpri s(g)s d%%l%ir?i)étgll'iné ev&diimab in combination with a chemotherapy regimen to the
patient having an increased expression level of one or more of VEGFA, VEGFR2
and PLGF relative to control expression levels determined in patients diagnosed with

breast cancer.

The present invention relates to a method for improving the progression free survival of a

patient suffering from breast cancer by adding bevacizumab to a chemotherapy regimen, said

method comprising:

(a) determining the protein expression level of one or more of VEGFA, VEGFR2 and
PLGF in a patient sample; and

(b) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased expression level of one or more of VEGFA, VEGFR2
and PLGF relative to control expression levels determined in patients diagnosed with

breast cancer.

The present invention relates to a method for improving the progression free survival of a

patient suffering from breast cancer by adding bevacizumab to a chemotherapy regimen, said

method comprising:

(a) obtaining a sample from said patient;

®) determining the protein expression level of one or more of VEGFA, VEGFR2 and
PLGF; and



The present invention relates to a nethod for inproving the progression
free survival of a patient suffering fromlocally advanced, recurrent or
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chenot herapy regi nen, said nethod conprising: (a) obtaining a sanple from
said patient; (b) determi ning the priotein expression |evel of VEG-A or
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treat ment ebpfeptingfpaficstrampiden@py reginen of a patient suffering from
breast cancer by adpdi ng bevaci zunab to a chenot herapy regi nen, said nethod
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regi men may conprise suc axel or paclitaxel
therapy. The invention provides a nethod for inproving the progression free

survival of a patient suffering from breast. capcer by addi ng bevaci zumab to
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cancer by adding bevacizumab to a chemotherapy regimen, said method comprising:

(a) obtaining a sample from said patient;

(b) determining the protein expression level of one or more of VEGFA, VEGFR2 and
PLGF; and

(c) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased expression level of one or more of VEGFA, VEGFR2
and PLGF relative to control expression levels determined in patients diagnosed with
said breast cancer,

wherein the chemotherapy regimen comprises docetaxel therapy.

The present invention relates to a method for improving the progression free survival of a
patient suffering from breast cancer by adding bevacizumab to a chemotherapy regimen, said
method comprising:

(a) determining the protein expression level of VEGFA or VEGFR?2 in a patient sample;

and



(b) adm ni stering bevaci zumab in conbination with a chenotherapy reginen to
the 8 patient having an increased conbi ned expression | evel of VEGFA,
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regi nen conprises docetaxel therapy. WD 2012/010552PCT/ EP2011/062232 9
The present invention relates to a method for improving the progression free survival of a
patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast
cancer by adding bevacizumab to a chemotherapy regimen, said method comprising:
(a) determining the protein expression level of VEGFA or VEGFR2 in a patient sample;
and
(b) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased expression level of VEGFA or VEGFR2 relative to

control expression levels determined in patients diagnosed with said breast cancer,

wherein the chemotherapy regimen comprises docetaxel therapy.

The present invention relates to a method for improving the progression free survival of a

patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast

cancer by adding bevacizumab to a chemotherapy regimen, said method comprising:

(a) obtaining a sample from said patient;

(b) determining the protein expression level of VEGFA or VEGFR2; and

(c) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased expression level of one or more of VEGFA or VEGFR2
relative to control expression levels determined in patients diagnosed with said breast
cancer,

wherein the chemotherapy regimen comprises docetaxel therapy.
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in patient s&[alo(glis MCEUEs €8 oW H8s €O i fﬁﬁ’f‘ﬁ%s}o%i%‘%?o‘i&eﬁwedt K‘é Haﬁl@’étﬁti on
relates to aBblQbwiiRbrcbfiRaQMNg the progression free survival of a
patient suffering fromlocally advanced, recurrent or netastatic HER-2

negat i VEhebpreass tcaneen ey eylogaldh adyabesdaceaenbor metisiohe hdike mepgtiveelyicasn,
said nethod c rising. (a) obtaining a sanmple fromsaid.,patient. (b

dot ei matPg: ¢ oY 5pSbafirabd br SR oty ol S Bokes MR kPR o8 B

admi ni siaRhiaRE the@vgei zumab in conbi nation with the chenot herapy regimen to

the patient having an increased conbi ned expression | evel of VEG-A and
VEGFR2 relative to a control conbined expression |level determned in

pati entﬁcc%ircﬁgggs ?h% W{V%It;ltiOnl Qelﬁgg q er £ todclt%? Cﬁ{prov 11;% tl‘fﬁh ﬁ@&h@ﬁ{ %ﬁ¥ctr 8‘195 men
may conprise Xane erapy, such as docetaxel or paclitaxel therapy. The
dose ofchchetieespgatzinienlofadatiotsueeet: frap treask omoer bhadiiinglbsacherabita unab.
As shown in the appended illustrative exanple, the conbi ned expression

Ievgl_dﬁeWE@FﬁmaﬁﬁgVEﬁFﬁaiVﬁ%mﬂéP@PEﬂP&rIy predictive in patients
admi ni ShEr edoﬂtﬁ}ﬂng%ssﬁme%V@&h %!ﬁﬁ%gtient;

(b) determining the protein expression level of VEGFA, VEGFR2 and PLGF; and

() administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy.

The invention provides a method for improving the progression free survival of a patient

suffering from breast cancer by adding bevacizumab to a chemotherapy regimen, said

method comprising:

(a) determining the protein expression level of VEGFA, VEGFR2 and PLGF in a patient
sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the



The invention, therefore relates to a method for inproving the progression
free survival of a patient suffering fromlocally advanced, recurrent or
nmet ast at iwWOHER/@o03segat i ve breast cancer by addi ng bevaciPZuireoitio62232
chenot herapy regi nen, said nethod conprising: (a) determning the protein
expression | evel of VEGFA and VEGFRZ in a patient sanple; and (b)

adm ni stering bevaci zunab in conbination with the chenotherapy reginen to

t he patient having an increas conbi ned expressipon o} and
VEGHRD 1 ol aPPUSt PR A BRSO REIaH SxBrRR! el Bl oA eV RRET MY
patients di pgnesedative o SAicenisieasthbmad Co&ipresidar RvEl UBRrBinedvhhgha@aYs

regi men conprises docetaxel therapy. The é%se of bevaci zunab adm ni stered
may be | ow 6iaghosgh vdidwedseoaisPzumab. As shown in the appended illustrative
exanpl he LN XRLEessSi on e - F : icularly
or e s 2 RE BERCs RS Rl s e i AR R R BB o

rel at esadc@r.a TRt dieehotitsapympginiém ghalyheonisrdg riesgicothefap gesisir asi daetaqbl ar
patient suffering fromlocally advanced, recurrent or netastatic HER-2
negat i vaclbpehdierapincer by addi ng bevaci zumab to a chenot herapy regi men,
said nethod conprising: (a) obtaining a sanple fromsaid patient; (b)
determ ning the protein expression |level of VEGFA and VEGFR2; and (c)

adm ni giceoidirgl hehamiventivmbrelates co aimatiaid fonimprohinghie plogrestibe frapyumvegi nEn to
t he patient havin n ipcreased conbj ned ex resséon | evel ,of VEGFA and
VEGFRD ari8att oHRs 40ah RIS COBet e T BrALEHBA® (g Shoael gAY Tedmen.

pati ent g AEROSRh Wi sai d breast cancer, wherein the chenotherapy

regi men conprises docetaxel therapy. The dose of bevaci zunab adm ni stered
may be (d)ow obtamigha dos@e browasiid pateebt; As shown in the appended illustrative

exanpl t he conbi ned expr.ession.| evel E as_particularly
predic??be Sﬁwﬁﬁ?f 3 RSl eV%ﬁﬁ§g¥55§é$§§?§gﬁ§gEEG¥?m%ﬁe present
inventi@n ph@yidesis BBIROMn{a8r inl BRABYANG Wi BrOgmMeaRpR- febhfers s thyal of
a patient suffering from breast cancer by addi ng bevaci zumab to a

chenot her apyatiegihesing Jaingrarsacheembeivppexpiesrdon (el aetdiihi NGGHRe prdt ei n
expressi on IP?X%J req];ti%E%:Aé fac%gtrg)ll‘%mbﬁegng%&%sgﬁ%hfe@gﬁg%pﬁ&gd(191) Ipa’cients

admi ni st eri ng bevaci zumab in conbl na e C erapy reginmen to
the patient dhaubdeg vath brogst easedd conbi ned expression level of VEGFA and PLGF

relative to a conbined _control expression |evel determined in patients
di agnodég tirashcaicenspy dsdeelly afvangsderpsurreni ¥ dpetadsn o ERoE Apgaiiva dRisast ed,

recurr egfeepr IRt ARhAdalERAnaPIRL Kini@ATkakARERDy, TG ENGIRLASE BPY

regi men may conprise ta er apy, ocetaxel or paclitaxe

t her apyaclfhel dasgyof the bevaci zumab adm ni stered may be | ow dose or high
dose bevaci zurnab. Accordingly, the present invention relates to a nethod
for inmproving the progression free survival of a patient suffering from

br east 16@nGRE:8Y, BAEiRY rBe¥as 2 HERRJBr ﬁnﬁbﬁﬂgw@mg&sﬁ&gw@wwﬁﬁi &f et hod
conprising: (a) obtaining a sanple fromsaid patient;
patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast
cancer by adding bevacizumab to a chemotherapy regimen, said method comprising:
(a) determining the protein expression level of VEGFA, VEGFR2 and PLGF in a patient
sample; and
(b) administering bevacizumab in combination the chemotherapy regimen to the patient
having an increased combined expression level of VEGFA, VEGFR2 and PLGF
relative to a control combined expression level determined in patients diagnosed with

said breast cancer,

wherein the chemotherapy regimen comprises docetaxel therapy.

The invention relates to a method for improving the progression free survival of a patient

suffering from locally advanced, recurrent or metastatic HER-2 negative breast cancer by



(b) determning the protein expression |level of VEGFA and PLG-, and (c)
adm ni stering bevaci zunab in conbination with the chenotherapy reginen to

t he pati ewO 2hevi1ogF2an i ncreased conbi ned expressi on | eveCTaP20dE@F2A3and PLGF
relative to a control conbi ned expression |evel deteimned in patients

di agnosed with breast cancer. The breast cancer may be | ocally advanced,
recurrent or netastatic HER-2 negative breast cancer. The chenot herapy

regi men conprise. taxane thera such .as _docet axel or paclitaxel

t her a@d%@@%@gmgg q ?]gﬁ%?}g%?ﬁg%%égn%ﬁ?ﬂi TR HAG e | ow dose or hi gh
dose b@agaci EbiRihg J Een10¥ent da@ipaticherefore, relates to a nmethod for

i nproving the progression free survival of a patient suffering fromlocally

advancén, reemiamg the piektimetriessonHETR! of NEGHA. WEGFRA80d RhFEeindy addi ng

bevaci zymab_t o. a. chenpt her r.eqi .sal th [S|Ne: a)

det or i g P RE T ReT A ClepE o SkEpyup el A R A bR e S )
sanpl e; andpjtleht ddiinpi st @ecteagdoenatsihedl srgredsivre bl oA MBUFAY VEGERE and

chenot herapy reginen to the patient having an increased c,ongi hed expression
| evel of VEéEﬁFaﬁQ]atP{?Gm rde[caniTQle corgbied oRBTSiEaN cl5ielr GFCERPFE S8 BRITEY el

det er m ned hﬁgﬁ&%h%&%aﬂf&%&%d wi th said breast cancer, wherein the
chenot herapy regi nen conpri ses docetaxel therapy. The dose of the

bevaci alwerin thdrrhamstherapg repyeto eothpmsed dsectorel Hiegdpydose bevaci z- umab.
Accordingly, the present invention relates to a nethod for inproving the
progression free survival of a patient suffering fromlocally advanced,
recurr et iNenfiBh 388@ldsCa A ﬁ?%%fo%?ﬂx%%bgfé?s@&? Fre®YuRskehl RY abeAtRAET ZUMAD
to a chenot herapy reginen, said nmethod conprising: (a) obtaining a sanple
from sanfflerpmt fromt bre@akf) catetre byi aidimg beracpuotbi o @xgpeasticomy| wgahemnfsadEGFA
and PLGF; ndm(eoc% .adm ni stering bevaci zumab in conbination with the

chenot W}&’glfo g°len to the patient having an increased combi ned expression
| evel of) VEGRAnRiRthoPHeFproddiatdxpeestion dc@ané SEGIhinACUESKRREES hOpatlcay el
determned in patients diagnosed with said breast cancer, wherein the
chenot her apyemelgi an8n conpri ses docet axel therapy. The dose of the

bevaci zumab_adm. ni st ey ed el - high i e

pr esen@ﬁi nv ((ril }nésgerbn V?V(?g{sgﬁélﬁgil?l Cvmb%%%l(rgr%t 1gglt o?&ﬁﬁozh%%%y@ﬁﬁ@ ?:;g'? 7 3121310f a
patient r esﬁ@tﬁbsit aving OF ikedaséd cy@bined tedpreadon tidveh offVIbEYAcamlVHGRR2at ment
to a chenot herapy reginen, said nethod conprising determ ning the protein
expressi on FAHE(C tgf RBOFONHpR! %PTWE@IAEVQEWREH%@ netiepts dREROSAVIE from
a patient syffering.from suspected to suffer fromor being prone to suffer
from breast cancer, in particular locally advanced, recurrent or netastatic
HER- 2 mMagatréasecdnceashy baroely adveneelyreanrrentarenstedatex JERSS negative\betasof one

or nore of VEGFA,. VEGFR2 and. PLGF relative to control expres iOF IIeveIs
det er micHEE"| %a‘fheéﬁ‘ﬁ TR TSPy "9 o T AR B SEX G NOEEPY ﬂmgaﬁst EGRAF* Pocal Iy

advancegdo; : A3t Ad BedERuRab QER%h VBl BRS be 48RCR  high 3
i ndi ca‘?lg%/heta%gqg&ggns?ithf\%%y of th% pa?i gnt tolt hlza ad%zl,stieon of bl%vagisezumab

to sai devivemntaber Apyshregiimethe abhedet éhttherapyamplgi thencomljinedeppicseon axane
ther ap)févef glp {}E?}%Adz%gde{/ Eé%hzo\{/aspp%(r:tliclutlaarf(yefgreéirc]&\r/ea%ypatier:l'tg administered low dose

bevacizumab.

Accordingly, the invention relates to a method for improving the progression free survival of

a patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast

cancer by adding bevacizumab to a chemotherapy regimen, said method comprising:

(a) obtaining a sample from said patient;

(b) determining the protein expression level of VEGFA and VEGFR2; and

() administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2

relative to a control combined expression level determined in patients diagnosed with



Accordingly, the present invention relates to an in vitro nethod for the
identification of a patient responsive to or sensitive to the addition of
bevaci zurmsb 2br28a03%2nt t 0 a chenot herapy regi nen, sai d meChGR2@00p228%5i Ng:
(a) obtaining a sanple froma patient suffering from suspected to suffer
fromor being prone to suffer from bygast cancer, |ocally advanced,
recurrent or netastatic HER-2 negative breast cancer; and (b) determ ning
the protein expression | evel of one or nore of VEGFA, VEGFR2 and PLGF,
whereby an iASr é%%gg&a%ﬁrpr ession | evel of one or nore of VEGFA, VEGFR2 and
PLGF r ef@t éhéthoiiRrgfntdpaher ¥Rk &dsipRe toMat shalghersutmed dbeethatl bephslitswdif ering
from breast cancer, in particular |ocally advanced, recurrent or netastatic
HER- 2 ribgrapy-vEhdAesestl thaboaeizungb pdaindgered anayfbedoweqydiigh doseypegacizhpatpat i ent
to the @sd gilllotvxllnoﬂl f?lfe a%%é’r%'dzlﬁﬁ%gt&g e%ﬁ’h]ge,ct%g%ﬁ%ﬁ{e%p& &AL el EF%E FA
chenot her apy reginmen may conpri se taxane therapy, SHCR™as docet axel ‘or

pacl i t axdlVEGER2pys pditieulprle pesdictiva e piticats qanorisdes law dose wévtacioumabhod f or
the identification of a patient that is responsive to or sensitive to the
addi ti on of bevaci zumab treatnment to a chenot herapy regi nen, said method
conpri sy Rl ' ' I : ane, R2 in
o Al e B L B e P T e o o be ng
prone tmtisnf fidferfngofrommobablly addavrend ecbecunret uor ertastaric BERSY abgativielERe@st
negative brEast cancer, where conbi ned .i ncr eased exEressi‘on | evel of

. \ by.a ol .
VEGFA diBCVREERONEErsiAI°d0 ASHERBICEBMBT AT R BESPOROTRYEIE det er i ned
in patignts fWfhalihddhd R0k %iRIKIBC8H VEGENT HRNYVEGFRELAS dhiidht HER 2
negati ve breast cancer is indicative of a sensitivity of the patient to the
addi ti on of sbewhkchuzdinab to said chenot herapy regi nen. The chenot her apy

regi me y conprise taxane thera such as cetaxel or paclitaxe

{ hor apy ) The BPBsksife R R e BB, R 07 BN floe b giepig e
identificatifie@f haviRakh QhtredBatconBinASOGPIEsIR e0el0sf YEITTHA la€ YBGFRe
addition of bevaci zumab treatnment to a chenot herapy regi men, said net hod

conpri si ng delatverion eantioheompbiged ¥pressimds ] datormipefl impatigratshiagescdrdE i n a
sanpl e fromS id%%:is?@& Cgrufferi ng from suspected to suffer from or being
prone to suffer fromlocally advanced, recurrent or netastatic HER-2

negat i wehd¥¢éiaabé cleamaRderapvegiredy cangriseb doadaxch dreepse dexjosessboncizaxab of
VEGFA and PLGF relative to confrol conbined |levels determned in patients

suf f er i MgRiRisEsERd BauPe Jovaau Bighelpse bewgiHarb. &y hevadp Aig rprgedallugiggtive

2012/ 0 CT4 EP : 4. n ti st,.Ga i~S J.dhcat.i of a
enal t1T g of e R Aot p el of Py EGEAS sl SN RIS B pERkh Ay
chenot heediptyve iagiatients adthmigdredrisivhéosepg vaceginmbn nmay conpri se taxane therapy,
such as docetaxel or paclitaxel therapy. Accordingly, the present invention
solves the identified technical problemin that it was surprisingly shown
that t he,bleadiRl R8ME BREMeHE BXRhFDHRNhE PY&rSssRh PR RivADELa QhtidEGEA,
VEGFR2 and PLG- in a given patient, relative to control |evels determ ned

i n pat i seffesngifegn bxety widvinchd emstrran e enctastaticpd ERF2 nbgative deedst garmdy akced,
recurrent. or mat.astat'{i C HER—ﬁ] ne%ati.ve brecflst cancer . correlate with

t r eat melfEE HEET ARG RSs e paticLiy S H ni Y BP RS SR BHE 8 genesi s i nhi bi t or
in combiapat i ghlaiinkh semphem®h RedaRMedtegi men. Specifically, variations in the
protein expression |evels of VEGFA, VEGFR2 and/or PLGF were surprisingly

i denti fibed alstararnieg Sepredincprassipplevehel YRpF dviad R &swidon-free survi val
of |oc y van I rLrent or . t]c - i reas ncer
pati ent Ci i n%gig}sl%%%ggg tbgg%]%zeu?%%)d?’t fcg{ﬁ%@?ﬁ%e{\yg% ﬁiﬁgﬁég%%\%%g yierﬁ%)l Fr)%? tEoot%? he
chenot her apypatiegi Fin® bn dageisad edonttesdapipredsivni BnEISoRNVIHAHA iang VEGERPONSeE

or sensitivi t%/ to the addition of bevaci zumab (Avastin(r)) t.o chenot herapy
regi nens werl€lafident 3 eonip! combingd capessHYY levd dgtepped ihpaticptsedagwned witB|  of
one or nore VEGEA, (VEGER2 and PLGF relative to control expression levels
establ i shed T n sanples dbtained from patients diagnosed with breast cancer,
i n par twharkiarthé olcahdtieraply srpteeh coreprines dntetanel tetayt dilieclosiERE Bevaegatiabe
breast cancer. The terns "pmarker” and "predictor” can be used . .

i nt er ¢SRS B bF Sreer fghdase R 2Bn AePars 16&%%665@%P@f%weveem
VEGFR2 and, Pé;qﬁeaéorgﬁiﬁgﬁ'@(%gesg'i%ﬁele%l ThrevERyantih@nvalTR eNERMRas g8 he use
of the terl}ljfs "marker" and "predictor” to refer to a conbination of any two
or nor epredictiveeinkpacods pldrasndered prvedsicdevienmsiab. of VEGFA, VEGFR2 and PLGF. In
the context of the present invention, "VEG-A" refers to vascul ar

endot helial gromh factor protein A exenplified by SEQ ID NO 1, shown in
FIGURE 8 (Swi ss Prot Accession Nunber P15692, Gene ID (NCBI): 7422). The
term "VEGFA" enconpasses the protein having the am no acid sequence of SEQ
ID NO 1 as well as honol ogues and isofornms thereof. The term "VEGFA" al so

o " - e - e N I N A



WO 2012/ 010552PCT/ EP2011/ 062232 16 anti bodi es, such as anti body cl one 89115
and 89109, which are available from R& Systens. In the context of the
present iwoentzanms2" PLGF" refers to placental growth faeCorEPexanpd2sti ed by
SEQ I D NO 3, shown in FIGURE 10 (Swi ss Prot Accession Nunmber P49763, Cene
ID (NCBI): 5228). The term "PLGF" engonpasses the protein having the am no
aci d sequence of SEQ ID NO 3 as well as honol ogues and isoforns thereof. In
the context of the invention, the term"PLG" al so enconpasses proteins
having at |east 85% at |east 90% or at |east 95% honol ogy to the am no

aci d segeaneRnOinveidn RoMdes.a MEhDO f6MBn@BVIAY (BE bebesGdaTER Ssudfivalngf a
variants and/ or honol ogues thereof, as well as fragnents of the sequences,
provi dedtietisuifening Wemibsgrst gnetrdiyrsldpigrheradrygal t@@rfglﬁwﬁer%mlwau%ald

pr ot ei ns_an r_fragnments are recogni zed by one or nore PLGF specific
antiboé?%§§&¥é%ﬁ¥%§"antibody cl one 2D6D5 and 6A1 1D2, which are avail able
from Rogghe Qergnisid ths probhl exdeasiodilag yf HEF praad @IGH ive pbiian semplenpasses
the determ nati on of expression |evels of proteins including, but not
limted to, ®fe anino acid sequences as described herein. In this context
the i nygnti ~ ot i: 00 Qf i

| sof or ) of Tam PR SRR B TR AT P e A0 e

vari ants mayatienithevinglah ancresapromskinad bxpressiondevel wf ¥ BS¥F A phd BeGV aelating s.

Al so envisaged is.the detection of proteins.that are, hanol ogous.to one or
Tore of  VEGHAS COREHRS GREORNER SN ey OReHBEEd b B IeTly AR el M T Hbr eof
e. g., having,alel east 60% 70% 80% 90% 95% 96% 97% 98% or 99%
sequence identity to the am no acid sequence of SEQ ID NO 1, SEQ ID NO 2 or
SEQ | D TN@ Beast cancer agwest locdibr abinced) resnmant vengtagptiaHER-? oagdtivg, bredse

present invention en asses_detection of the expression |eyel

pr ot ei f&"hcod&d &Wflﬁﬁ%g@f CERTPY " EEREY, %aéarmef erh%fga bty JTHSe}r{(gCoe %X%I Rat are
at | easfacitaxd18RGhp 6 0Phe dIdD B0 Yev A9 Xom B HdmiBikredIi bOBYW Qise 39 Uidhdiié i cal

to a nucleic acidjsequence encoding SEQID NGO 1, SEQID NG 2 or SEQ ID NGO 3
or a frbgyeesmabyari ant or isoformthereof. In this context, the term
"variant" nmeans that the VEGFA, VEGFR2 and/or PLGF am no acid sequence, or
the nucleic acid sequence encoding said ami no acid sequence, differs from

t he di Adcodingeqmencesni tesitidn ethtdytoSEQkHIINGS :ithproSEQ 1hD Mr2sston BEEQ | D
NG 3 and/ or avail abl e under the above-identified Swi ss Prot Accession
nunber SUrByal ol g PaigH sultering frogdreast gcenpnpdqinhaevagiganb {Q,¢ FEHROMETARE si ons
etc. | itd ~ honol ogue" references nol ecul es having at | east
60% ng?%ggbé%gygﬁﬁggg% g%g " 80% and nost preferably at |east WO

2012/ 0X8p52 RBTikRZ @ 5AhPBARB2 sdid p9@ditsequence identity to one or nore of the

pol ypeptides, as shown in SEQ I D NOs: 1, NO. SEQ ID NO 3, or (a)
fragmaré’k s) defrEnaEpte thFﬁr%flﬂgfiplfei%“%{eé(?l_rﬁ%{%ﬁ%taﬁg%ngr'?’ &t no acid or nucleic
aci d segpencgnh@sefng St AntBoheorMinkidRNith ihé @haRo@BapP ré&hdnab Mycl eic
aci d sequence as herein described, the skilled person can use neans and

met hods wel Ipakagviraving anhiecreased cembined ekpmsreat lsyelaif VS F Arand BLOY 16latiiy usi ng
conmput er pragrans, known .in the art .or .descrihbed herein. In accordance with
t he presenttBﬁ¢@ﬁF9gﬁ%ﬁ?ﬂ%i?@?ﬁ?“?dgﬁ?i8 pnugglnggg%%%§mgﬁgﬁ P?g“]?%gthe
context of tage®r nore or amno acid or nucleic acid sequences, refers to

two or nore sequences or subsequences that are the sane, or that have a
speci f i B hreass sancsyenzofbealorally abiacadessirest o MaeReoHiRed neadtvedigas he
sane (e.qg. % %] i f -95% 1 d i

oot or ity ac HogugbuPEaki RAFESPRT Ll BRI dolpRr or
SEQ | D p¥Qlitatel tEdredyt. DINQIGRe Of thSEQvAd NGB3dminkefedanpbs kv dovd oahighnide f 0
maxi mum correspondence over a w ndow of conparison, or over a designated
region‘ﬁ%a%%%éﬂ%ed usi ng a sequence conparison algorithmas known in the
art, or by manual alignnent and visual inspection. Sequences having, for
exanple, 60%to 95% or greater sequence identity are considered to be

subst arfflieahlgntiodethtiefat, reBssho a ntefiochfor immproairechappigireasion dret hervoaipl @ nent
of a test sequence. Preferably the described identity ists over, a region
that i PEENY SH&ringpiom ﬂ56aé?“ﬁﬁ@nﬁ”%@?ﬁsmbFmﬁﬁ@PéJgggé%HF%QWEHGFﬁ¥ nor e
pref er %Qgé'er b9Y%RHIn HeSHiAMANB chemBeHhy 2Ebiken AR A8hBQ caRpEEnor

nucl eotides in [ ength. Those havi ng sklrl inthe art will know how to
determ ne percent identity between/anong sequences using, for exanple,

al gorithns such as those based on CLUSTALW conputer program ( Thonpson Nucl
Acids Res. 2 (1994), 4673-4680) or FASTDB (Brutlag Conp. App. Biosci. 6
(1990), 237-245), as known in the art. Al though the FASTDB al gorithm
typically does not consider internal non-matching deletions or additions in
sequences, i.e., gaps, in its calculation, this can be corrected manual ly

. o o . Y M A7 * 1 a2 " 4 I 8 N AR % o v




% sequence identity x % maxi mum BLAST score 100 and takes into account both
the degree of simlarity between two sequences and the I ength of the
sequence wat2ote018552 exanple, with a product score of 40pcCrhP2omaieiz3ni | |1 be
exact within a 1-2%error; and at 70, the match will be exact. Simlar

nol ecul es are usually identified by selecting those which show product
scores between 15 and 40, although |ower scores may 19 identify related

nol ecul es. Anot her exanple for a .progr e erati.ng. seguence
o1 o FRo g SETR G ShpShBh P00 SAREThEnD BL e BBk A SEET ae
Res. 2:4673,4680) or FASTDB (Brutlag, 1990, Conp. App. Biosci. 6:237-245),
as 1s known in the art. In the context of the herein described invention,

t he expPesspominiggins bevagizgmab g (lombintigh evith dxepehesuithmianeiaginen & theeGrA,
VEGERZ and/ hduh FhinTRY 1R FeaS QDS AR ERRORIANSLY pr FEAFIhA B JRENET S, OF
in groups of two or re, as an expression profile or marker panel. 1n the
context of tdhe doeréidd casor ehedssidivientli doeratinexipr gsshediggokéd evithrsaidar ker
panel wherein the expression profiles of two or nore nmarkers may be

consi der ed PEFEtREFImay al so be referred to as a combi ned expression |evel .
For ex RISy Sl ' : I ; r er e d

t oget hg{mgeﬁ% t(&:lgrr%ar eél?fj't? %d}gq%‘%ﬁ%ﬁa%@%%?g?%ﬁgg ?Béri:%{ ol ?%énrg%bﬁge)dogglgéra ession
| evel . biterahobedninserdtrhgds: lofv ddse of gk dbscorevesicongass det er mi nati on of
an expression profile, including a conbined expression | evel, based on the
expression |l evel of one or nore of the markers. In the context of the

her ei n [des@idPednt BB iaoent@ﬁqela&s&,@Qpﬁl@ﬁfaa%mrmomg Bopesdedion free
illustrative exanple, for consideration of VEG-A or VEG-R2 separately, the
f ol | owswryiwehbliepatwet sufiesied feomn tavelly advaasysh natiurrgntiir ghetaptaticdhERsprageByon

val ue of the nmarker,,. H.gh VEGFA 2 il Low VEGH <125 [m ), Hgh
VectRe S(ect! g VR e ‘o ERegiapy el et DGR BT o nea
as t he (ganploBtaiviels ABamAS filRRH sadd gtppect i ve anal ysis plan. Additionally,
optim zed levels constituting the cut-off val ue between high and | ow

expr essbon @eteEminiethe prosgin gapREsionigyelisd Vd&ier aphBHGEYandar yi ng the cut - of f
unti | e s . Of i Y 1d  bel e S I | evant
srati sitoal Wnry g PelElEaR JR R O o e e R
chosen to npxii¢nt hevihfen dickdséoarbinedetpreaiondate] bAY&EGF ARaid PLOEtrsletve t he
subset above and bel ow, or to maxin ze treatnment effect _in one sub- g({oup,
or any ot heff® ReioB{aheombiaed sXRression: oV eletsieminethiy gaaemsecaagﬁw%fw% japd
however, ungerstand., that the expression |evel of the particular nmarker and,
t her ef ore, at constitutes a high or |ow expression |evel may vary by

pat i entwhangdn bijre pelteneniergop utg@ticoncomdgiws ddorgtaxel teeamki | The doee soh the | |
unders and.tha%a\ghen usin etection rrg.t ods ot her t?than t hose described in
t he ap??@ﬁatfgdm?all DHRISETed TGOl osh AT B 40P VBEETBM s and pati ent

popul ati ons ot her than those described in the appended illustrative

exanpl e, what the skilled person considers a high and/or | ow expression

| evel flbe prese@0 ipeantion uprarides emaink ertramayetiak yorf thenidehigfisagionest hepasient

described. G ven the t hods, herei.n described, .the skil]led pers can
ot or MTEOU L ShAETNes hrufiBhdr drepo et dRa BhL oA EEPE e,
parti cybdameh] QMBmMk@bd cOsiptifiBs Skietrhi@thgatht bﬁﬂ&n‘é&tﬂess@@ﬂe@@li dftone oh@feee 8f € many
ways to use the neasurenents of two or nore markers in order to inprove the

di agnoMBECF4uBEGEBR anddd/Cl maesampjafiogha patiena sefisring fsempiuspeckagt torgHer hel ess
of ten f IV [ YA sul t i i i

posi 1 961] 5 bl PRRE R e B Bishickpd ot shod AT ol By TR b

conbi natdtematiel HRRr Kk géGitinByraabisenbe, exmatebataadncréined vaptessombasuoednd or

mar kers of a marker panel (or_a conbined expression |level), e.qg. for VEGA

and VEGER® obrV REGEA VAN RELar! BECUEGRAY e VEerRpolfiarpier oy dggmined in

mat he I | ~ k: t -t he
nder | 3 B B D R By ey

appr opHER € patie latad henar,tis mmatideivatof @adensretinodf théédatiedriowine aditibenaf i cal
met hod$D for correlati nﬁ a mar ker conbi n?fi og to a disease or to a treatnent
ef f ect SBHRTBYRAReNHEE PrREDIPE TFEFHant PG raFLPErapHAF S fcn dnay CRERFise
quadr aty,Gre tHe?aﬂﬁf' @lchz8dolMxe] KepdglaxMehbagy (i.e. SVM, Nonparanetric

Met hods (1.e. K-NearestNei ghbor” Cassifiers), PLS (Partial Least Squares),
Tree- Based Methods (i.e. Logic Regression, CART, Random Forest Mt hods,
Boost i ng/ Baggi ng Met hods), Ceneralized Linear Models (i.e. Logistic
Regression), Principal Conponents based Methods (i.e. SIMCA), Ceneralized
Addi tive Mddels, Fuzzy Logic based Methods, Neural Networks and Cenetic

Al gorithns based Methods. The skilled artisan will have no problem

sel ecting an appropriate nethod to eval uate a marker conbi nation of the

oy S - o o, . o Y




The present invention, therefore, relates to a nethod for inproving the
treatnent effect of a chenotherapy regi nen of patients suffering from
breast cawoeni2/dinssparticul ar | ocally advanced, recurren®PCOEPREIAEI23L | C
HER- 2 negative breast cancer, by addi ng bevaci zunab to a chenot her apy

regi men by determning the expressiqn |evels two or nore of VEGFA, PLGF and
VEGFR2, by addi ng these expression | evels such that each expression | evel

is multiplied with a i.ght functjo or. wei ghti.n actor). .surprisingly,
the r eéfg?rd(n'gxlﬂéltﬁee pf“%%slgmnné’fl rFlﬁ’teeS Rﬁ%ﬂéﬂﬁ’t‘ﬁr‘g gfeﬂbcgie{(’ét%?eoh‘%en%ﬁcagg %bol%naed

expr esph@ht | R¥BINsiveO ks ebratsessitife Rot frRaALAEIAbN €bf etadiunpat itRatserddrg ni st er ed
bevaci zumab i n conbi nati on chenot herapy regi nens such that val ues above a
pr e- spebimotberapyridgihemspigiegthedieangirsigs e i ndi cative of better treatment
effect for the.patien val ues bel 1S cut-of f..arecd ngi iwve of
poor er (%)r eaf’ teall’l it f% %‘%Pgr}g%%%rp%?%%ﬁ Sﬁl,ff%ﬂﬁé rﬁilo?lr\lieskli%geg{ﬁdrtglsg{%ﬂgﬂ%%a&ar bn@grf od for
i mprovi ng t heorerte atffenfro@f frest cafcen 1odadipnidhaicapyrec @ginten nidfaspaici IEBR £
suffering from breast cancer,_ in particular |locally advanced, recurrent or
net ast ati c PERIYCREGstGa0ebidhst cancer, by addi ng bevaci zunaeb to a

chenot her apy.L.eqi k erJn ol i t of
VEGHA S VR e D T I 2P S S har B
expression IP&H; is multiplied with a weight function (or weighting

f act . S i singl th [t ("val ue", tical
bpor at MRSt SR BETa o Yeet §° Bl5rT OF sYREEN M EaaR LT f et
in patights RAYnRbELEHEDiRENAGE UEBRinbD i€ PARNRALIRANS HRIP bRAS AR cEHSH Mens

such that val ues above a pre-specified (nultivariate) cut-off are

i ndi capestieuldf lbedllyerdvaneed, meatrreftf e mdtastatich ElGRal | eagatien dreast wescdseliow t hi s
cut-off_are. indicative of. poorer treat t effect. The invention relates to
o ot haurae B G eRs PGB it SHRS RianERS i BYER Rl of

pat i ent:gpimiehf erdenheflopiBrdpyeReimGama e rcon%ﬁs@@efx%h@ Hedpyl 06 by dedvapres,
recurrent or nmetastatic HER-2 negative breast cancer, by addi ng bevaci zunmab
to a chepbexrdilepdpyr egi men by determining the expression levels two or nore
of VEGFA and PLGF, by adding these expression |evels such that each
expression level is multiplied with a weight function (or weighting

f act or JThe Puéseht Bivarglon, protides s Vitlo' Mathue Tor thesddritifioftidnhef arpativeiraiat ¢al

operation, or conbined expression |evel) caorrelates wth treatnment effect
in pat FEREBSTERIM OF SERYEYE BVl rodife of PeyasBipdh HEHMERE A ChetARIT &Y nens

such t - I e - s I; i -
IR e T e S T
cut - of (VEBGER2 irda sahple €ronf a petene sufiferest fiven} suspdotet to stffer fpomsereingnvemdt i on,

accordi ngl relates to a nethod for inproving {l reatment effect of a
chenot (2 rs’ééﬂﬁr fiogt Mlléﬁf&dﬁé‘?‘iegnf?ugﬁﬁ 8t Pﬁéasf%t’gnﬁgﬁééﬁg%gﬁc fast; et
parti C%@Eeag%c@dnwn&ﬂmef&a@e@, exbREUbR &Rk1 Of VEBFASHAt VEGHRR12aReIRE doreroPr east

cancer, by di ng bevaci zumab to a chenot herapy regi nen by determning the
expr essomhiredv exgesionVEGEl, dVEGRRRd amd pPIUGRs wffdriby foidi myallhesbyarsedr essi on

| evel s suc hat each ex sion level is multiplied with a weigh unction
or “wer T oF ety TehR e nepgr yreehetieBb e woreafly e el St he

mat henghii&alio RS EAiHON of BEvALONRIABaH seMNIREDHRAyENEinjent OThELiRn@RhMb S
treatnment effect in patients adm nistered bevaci zunmab in conbi nation

chenpt hegimey nraegiompnise tueke thampyaresdedsinvel of poeletaxpéedrtnved (mul ti vari at e)
cut-off are indicative of better treatnent effect for the patient and

val ues below this cut-off are indicative of poorer treatnent effect. For
exanpl eheasesehoiRehtion frovidppendeditid husbd dbi the igstaifiphtton dhe phitdolt alvdt g
equations can be used for assessing the conmbi ned expression | evel of VEG-A
and VEGRRENGYe VEQEACBHEVPLeHhamddtionoft hevagippntb drp@ant itg apelghlaeidn free
survival .1.n. pat i S [ ; [
S A
| ow ( 7.PR.GRinkgsavge Yroiths eetiane ek&yrirgy frigiuspasel (olhffiey kg @vising ploneé weeks)
pl us docet axel therapy in_conparison to pl b | us docet axel therapy. 23
For nul guhfer %@P%%ﬁ@ﬂyw?@ﬂﬁwwmﬁéﬁw’%qua%aﬂffa fraptsancer, whereby

0.71* %Wﬁ%ag&*é@gﬁ%l\éﬁ% Jot WEEF ANdd MR k@atie to control combined

0. 25*nor M VEGFA) +0. 21*nor n( PL3F) Equi val ent fornul a:

0. 18* | dgR{MEGHA)#dql. i4 2atioy? (HdERE- Bl 1adhBy edwarced eedupgt enrmaetsstatdEReh and
norm xi )= log 2(x1 )- median(log 2(x))




mad (log 2(x)) Wiere nmad is the nmedi an absol ute deviation adjusted by a
factor of 1.4826. Accordingly, in the context of the herein described

i nvent i onwoantr/dipssaccor dance with the appended il | ustraPcrErPexanpd2e? a hi gh
conbi ned expression |l evel of VEGFA and VEGFR2 is Fornula 1 -0.132 and a | ow
conbi ned expression of VEGFA and VEGER2 is Fornula 1 < -0.132, with regard
to progression free survival for the addition of both |ow and hi gh dose
bevaci zumab therapy. In.the.context of the.herei,n described invention, and
h BccoPaRce Sieeh T dpBHERR s Y ot ud SR PR ' B

expr esYeQiein ¥ tPkai¥EGFAoBRepFLGEIn . FOhBWhamdthefipQO8giaitsh Mal QongpREI ned
expression of VEGFA and PLGF is Formula 2 < -0.006, wth regard to

pr ogr esexasn thareny, sughvdsvigretixnl of peclisargl hewRyof both | ow and hi gh dose

bevaci zumab therapy. The skilled person will, however, understand that the
expression |l evels nmeasured for markers of a marker panel (or a conbined
expr essh@ordiedel jhe Bregent fidvenibiFséiven theVidehiRie d tecMbCHApi@blinPiCthat iayabe

mat hemati cal |y conbi ned and the conbi ned expressjion | evel may be correl ated
to the S@ﬁa@mgiy EOWR db#Hobe | oo @3 nser fioP@Teshian 18HAs Wayone A BIO& g v,

mar ker s‘;ﬁ# i -T2\ I :

mat hena\{}lgagg%’ t olg.? aﬁ(gﬁi(%egl gﬁ‘?%n?ﬁgg{’n&&éhg%\go ?éﬁ%?el eerléagﬁgﬁg{gfe %rnrh ned
by an ipmme dsgaysadetitiotieas wahceasinflattisA]ar éoqallp pidvapcaditrebodinesr spesiaficc f or
one or re of VEGFA, VEGFR2 and PLGF. Such hads, are well known and
Fout | nall R e En Pt AN R ST e t%‘b%?é?‘@?télﬁ‘gf&ﬁﬁt%@ii es
and/ or Jg b8oi8E&eti€AdhibitoR YR doffbhiRitio O itR XA RREBeth&APTEE LI Y spuaitab) e

anti bodi es/test kits for VEGFA, VEG-R2 and PLGF can be obt ai ned from Bender
REL| ATechiatos R&DhSysbieirs capresdionde®tt cAnWESEBOIVEGERGmREDY SYsiternseras

clone 89115.and.89109.and fyrom Roche Di agnostics QGrbH as cl.one 2D6 and

6L 102, TR GBI B Spah TP e o HP QDO BUeie e gt Tengua R ar of

nar ker /hodiyCat/aficel! R Rmdth@aticNERI) fipaBiE€bRESRIEQH pdséMgid RgpsiBagent s

and/or protocol recomendations of the antibody or kit nmanufacturer. The

ski | | edopte salitign bf desaribenabwbheasth ¥ to tthe chepathsrapprregietear o Wopgaxdhe
nore of VEGFA, .VEGF

expressjon | evel . of one or and PLGF by i munoassay
o hoddMeRbr oFiABts PHECERELICPORY B SPISH TGN B UTEOBIO he/ R LD

mar ker s/andi gat Ln QN ; ti h&RsRAUGHRLY

det el i %Aﬁg%i@ ?%3%8%%@%? G ) B ver

t 0 ensuxerasioniatbofiort srapsreNEGBAe VEESH R snd RINGF relstévet tb @on@dlsopesssionpasses

the testi of tient sanples in a.specialized | abgratory that can .ensure
the vallFYET IS6RDBTCE o8t FREPIDY GBLURIGEOMVERIPS SREIVEEFIND Brot crCTar be
det ect %rﬁaﬂﬁgo@aﬂyla@me&{ KORWRt binbHGadd HEREDRe }qgg&legst hh&SUShOterf€! |

sanpl es from manmal s can be conveniently assaye , €.9g., proteins using
West er nsparkirl 8¢, pretictdvhieyn befusedemirschanpenbdy and edi¢retottbe pxpessten ueldamce in

appl yi ng the abov i oh al ,. r.i doma Techni qgues (Cold
Shri g Tasr Hororabb Hahy: ek e PLs8op driqrbbd e B a TR BVaT T AbGry o
Enzyme djahmpeassaysisé 6F §RMb@Es "iMIRéreadampredRER) io feddmbel dombvimieal sInal

Ant i body Technol ogy ﬂEI sevier, Ansterdam 1984); Hurrell, Monocl onal

Hybri dow® o&m@rbaﬁgx@ oor s aerasesaint [sHl ¢0dEGlonsVEGRB2pnd$E.GMBoca Rat on,
FL, 1982); and Zol a, Monocl onal Antibodies: A Manual of Techni ques, pp.
147-1 58 (CRC Press, Inc., 1987)). If reference is nade to the detection or
|l evel dh MEGoh2kt andhd/BEdsddOink bitlonMERES RATateférh @o Suastuddr alothelinl gewtks i s

nmeasured, e.g., using an assaé t hat detects both VEG-121 and VEGF110.
Assays ‘Beat Pd&iedy cpepplifigs e dEQdDARH: showmin VEGHRES (Sdssulget Aecggsionassays

that h S iob1 Wi e i NG " j VEGF121
L VEGEITRE S baprer P IBINGET o oY IR eBoptses T oY

r ecognilzethg thespriabiactd yyquehceabf SEQSID 26061 hn welrdsahomelopodi ameiniseformn t he
assays have_sensitiyi to the corresponding other form of at.

2012/ o1@5@9&@%}%1?(5%@2*2@802@109@5%%86%@%@3%’%8 9gs: gg%spbﬁo}é%ﬂawie. In
one embegsrant, d ] ORI MREHT, 8 VRGeS R el lay the
sanme ggﬁg??‘?mtetg;?{/%gﬁtﬁﬁgﬁec ig}lé@?:JSVEdgjllgﬁf’ and \7%(3!%1 110 p?og’t ein, various
assays arenayhohalogecs ol isefoanpferedfhmckidmgl the - beinporridotmdn wiasdulain

anti body o ant i bo conbi nati o e, g..in a sandw assay . .

o et or cndpliefs) G SR AL R Rh R h g e SREr R RETS of Srivedeit 2
and VEGRHRa Mol e9BE ¢lei Rl 687 O@%é&%ﬂné or 4iNScibNRIRE: 186 YTAOo), Van@Gedticki Ng
VEGF- A i sof orms VEGF165 and VEG-189, respectively. Preferably the short
isofornms are detected with an at | east 3-fold higher sensitivity as
conpared to the longer isofornms. An at |east 3-fold higher sensitivity is
acknow edged if a standard curve is established using a short isoform
(purity at |east 90% by SDS- PAGE and concentrati on determ ned by OD 280nm

Y N T o o o - o,




Appropriate specific antibodies only binding the short VEG-F isoforns
VEGF121 or VEGFi |l o, respectively, can be obtained according to standard
procedur 80 20vmEbD35y a peptide representing or conprisi n@CrhP2@16e228t na

nost at least 4, 5, 6, 7, 8 9, 10 or nore am no acids of VEGF110 or a
peptide representing or conprising gt least 5 6, 7, 8 9, 10 or nore am no
acids conprising amno acids Ctermnal and NNtermnal to amno acid 115 of

and uséhel G100 Pt ekerSRe (fBar R R v@r T T S

by approBGrYerdféEd QEGRL | A1/&t ¥BSF, el J:ul@;ﬂéml%lﬂin%t Sfathe qasgehry be
screened for reactivity wth VEGF121 or VE resFectrver"
appr opiivgneon, oW EGlos stefaea VECEyL- Mbiheconist @fe@é iR%entign. jthe teapmy’ E@FA he

VEGF11 i f i t [ 0

Ve 1§ PR TR D PR 3598 3P o RELD PO 1RO, o

i sof or amimoicidh eaquegceaoffsm [ICN @1 romntal thasmino @id stqoéncWEQFthE Gariiwand/or

Cross- reactr Vi t%rpl n ternis of the VEG- 21-specific % él body can be assessed

usi ng VEEPlagyet Bere @éﬂ?&@ﬁﬂﬁ@mFWéO§ﬁﬁﬁ@qﬁﬁﬁﬁs§§ﬁ’ & hoHEdt BRSHY oi ni ng
of exon; ind1ufH % i538hn §$us BRirft ARy f%%ﬂleﬁts are%egﬁlky@woné/%@
proter or n el c etected uSin kKnown 1 n the art.
For exarfibeA speaﬁcremobochﬁl Isueiaaplaetsbddwoa’wmﬁaﬁ@ﬁlasrdcmSOb,ewbmh\mmraeanﬂdbie

onet ot ik KRBT S SRR AT S0 T St YRSFREe tha n

reactigp @P&E%)z f@ﬁ%;ysrﬁ) 58kk @ygdzybrﬂ drezc@hteswofﬁ%laﬁ\eenﬂbettﬁ@rmn iasysay; or
using DNA S ip mcroarrays, which are comercially avail able, including

DNA ni of déE@EwrsHE@h@trsfers:m be&namhce isqferns pidrEoPGRIGIRILRCRY @@gmytsc such

as quaﬁéetatrve P?Rm@says are well known in the art. In an illustrative

enbodi AT 2SS CEn& St i on, a method for det ect | ng mRNA from a genetic

bi omarker of interest in a biological sanple conprises producing cDNA from

the sanple by reverse transcri t| on usi ng at | east one primer; anplifying
12

t he cDNA08® cproodieesd; ‘éEa@Fdetr £S5 togurhediped ¥&itele Iafthe sentgripe ﬁ“ieéﬁesc?m\lA I'n
ddi h |

addit 'm Bhenfig Wﬁ%&pﬁ% eggﬁ/gae L4q§ t]?@\?orgécga fipd ggﬁn%free Eéaganc% Affwzg@eng 0

si mul t aEeus e_r,ndetsaﬂeanagtgpxbb@cti ejaﬁh@dlﬁectvm@hrev@ be @ndduokd mﬂ%t&eﬂmeﬂce of

a "housekeepi gene such as an actin famly nmenber). Optionally, .the
sequen®&fi eragkyrrecarrbmarlrhéem PONATYONS BTEHE0Br TSREY: er&aﬁ?/ B e‘foé‘r éﬁtﬂé%dlgrfg

avail a v, 0 e ( r et
R B e B oy b Yo k. " 5080):
Ti j ssempntlema@ﬁ the envendoi tbo tqrmo’funﬁwzl;fm Vihtinvaslsayscopiasey iveriantAasd/er dam

1985) ; bel | ,. Monocl on ti bod (e} .El sevier, Anmster
To54) . WG VIRHCTORAT 4y B HImC AL bot DL RIciiHl Ciseuir Ry proin
Appl i Cgfn'cﬁr'aﬁl %ﬁﬁﬁs%on@?&ﬁ)ugaf)%mf Landﬂ&8%%§m@ﬂt§| &Rl %c%ﬂ@&' BPahn
Antrbo I es Manual ~of Techni ques, pp Press, Inc., 1987).
As to detedifildnVBGFVEGEEcifi aphbﬂCb@Sn sughapg enrsbceisrgég@ aE® whish iasveilsde
exanpl d with an anti body or an anti body
conbinz#mbﬁi%iggg gﬁﬁi§ﬁ8§rgw%3§§%§) “preferential ly or specifically
binding to VEGFIIl as conpared to the Ionger naturally occurring VEG--A

i sof ormrs VEGF165 and VEGF189, respectr Y R)i/" Preferably the short isoform
VEGF1I IInjtke gentextt eldthgi nrseah lfaftemll@h drefigrg Herva i adotheljalagrow@hpar ed

to the J t
acknovxlif%c geg plftgroj %f( i 1 31 @{J ?sNés% %ﬁvﬁ]h}gﬁ;ﬂ%}?}%s@%\élﬁﬁt jrl‘écgrssmn
(purit Wlﬁﬁbdrﬂas96@(ﬂ/eri@yﬂﬁ@$(jﬁﬁfﬁ7and Tieneent NEGERD deicemphssed tHeyproRi280nm)

and for a long isoformat a predeterm ned concentratr on (purity at | east
90% by "epSeHACEMHAY asntcarencat SToPEdet YR Rt Wl @® esmipgucy A gseiREns ane

reagentg. and ﬁpﬁig x% s r{g?'irg/eﬁf‘f&y &hd r@r%gm & HErReadpf entcB sdsan gﬁftgn§ urves
is only one t Tess of the expect concentration. so preferred the
sensi t ihaiving at dsast Mﬁshdemst |99?sz Qr zmieass 98% hamasbgytd bk dmibe boldeqentolbd,

7-fol d, 8-fol r 9-fold hig as co ed to the. lo iso forms..ln one
Crbodt i IS0 o iopb-dmmor ke ssnern 1 Vatipws payor B Gysahipar. b

det ect iy éssfré‘grﬂentéj%ﬁl'e %&ue‘nﬁesaﬁlldvl?c%' RS0 th@%@ﬁ&it%’r&t%m@ﬁ@&hﬁ%%oﬁ bOd' es
are used and enployed that bind to the exon junction unique for VE

Such anpipbappus pesteinotandiondragmeotshar re@E@RizAd | yobwy o orore NEHVERR sm@ﬁl@ct s

t hereof not conprising this specific exon junction. Specific binding in the
above sense is acknow edged, if the anti body used exhibits | ess than 10%
cross-reactivity with other VEG- A isofonns, |ike VEG-121 or VEOF165,
respectively, not WO 2012/ 010552PCT/ EP2011/ 062232 28 havi ng thi s unique
exon junctron Also preferred the Cross- reactrvrty to e.g. VEGF121 wil | be

N INr=—1 A1



29 pp. 147-1 58 (CRC Press, Inc., 1987)). If reference is nade to the
detection or level of unnodified VEGF this neans that unnodified

VEGF- nol ewo0l2er/(10350f or ms or cl eavage products) as e.g. poumek2dy/0b2B 3C5 are
measured. As to detection of unnodified VEG- protein, various assays are
avai | abl e. For exanple, the sanple ngy be contacted with an antibody or an
anti body conbination (e.g. in a sandwi ch assay) preferentially or

28 nat BPaTIeoshl AF g CPHA e St ik AR &2 R RGrh JRhfit EF ec

det ect ggstkng an anti body specifically bi ndr ng to unrmdr fied VEGF, i.e.,
with an anti body having at |east 3-fold higher sensitivity for unnodifi ed
VEGF165 as corrpar ed to nodified VEG-165. Such at |east 3-fold higher

sensitiyv F i .

r econblhhglntﬁon%xr gﬂtﬂgg%}%é&qﬁy% i %(L @ ﬁ? é?sdtotﬁyagggt{gp%g}?%§a\é§g§%§&ﬁ%dnd
concenlbgzaStE@dee@er ﬁhmd1rb91(€mRE&@n(r$)m@nEtoVE\GEek615nrmnmbﬂmmamm yG@redduced i n
HEK cel | SB\&IE ity at least 90% by SDS- PAGE and concentration geterm ned by
OD 2804M-Bik PRk Heedgime ?Te%seﬁm@mnarseﬁ the; TP Beg 1he iR acid Segnce

obt ai n i hi I fmd he
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determine percent identity between/among sequences using, for example, algorithms such as

those based on CLUSTALW computer program (Thompson Nucl. Acids Res. 2 (1994),
4673-4680) or FASTDB (Brutlag Comp. App. Biosci. 6 (1990), 237-245), as known in the
art.

Although the FASTDB algorithm typically does not consider internal non-matching
deletions or additions in sequences, i.e., gaps, in its calculation, this can be corrected
manually to avoid an overestimation of the % identity. CLUSTALW, however, does take
sequence gaps into account in its identity calculations. Also available to those having skill
in this art are the BLAST (Basic Local Alignment Search Tool) and BLAST 2.0 algorithms
(Altschul, 1997, Nucl. Acids Res. 25:3389-3402; Altschul, 1993 J. Mol. Evol. 36:290-300;
Altschul, 1990, J. Mol Biol. 215:403-410). The BLASTN program for nucleic acid



(b) determning the expression |evel of one or nore of VEGFA, VEGFR2 and
PLGF;, and (c) adm ni stering bevaci zunab in conbination with the
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patients diagnosed with breast cancer. The breast cancer nmay be locally
advanced, recurrent or netastatic HER 2 negative breast cancer. The
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conbination with the chenotherapy reginen to
Pair (HSP). An HSP consists of two sequence fragments of arbltrary but equal lengths whose

alignment is locally maximal and for which the alignment score meets or exceeds a threshold
or cut-off score set by the user. The BLAST approach is to look for HSPs between a query
sequence and a database sequence, to evaluate the statistical significance of any matches
found, and to report only those matches which satisfy the user-selected threshold of
significance. The parameter E establishes the statistically significant threshold for reporting
database sequence matches. E is interpreted as the upper bound of the expected frequency of
chance occurrence of an HSP (or set of HSPs) within the context of the entire database

search. Any database sequence whose match satisfies E 1s reported in the program output.

Analogous computer techniques using BLAST may be used to search for identical or related
molecules in protein or nucleotide databases such as GenBank or EMBL. This analysis is
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the
computer search can be modified to determine whether any particular match is categorized

as exact or similar. The basis of the search is the product score which is defined as:

% sequence identity X % maximum BLAST score

100

and takes into account both the degree of similarity between two sequences and the length of
the sequence match. For example, with a product score of 40, the match will be exact within
a 1-2% error; and at 70, the match will be exact. Similar molecules are usually identified by

selecting those which show product scores between 15 and 40, although lower scores may



patient having an increased |evel of one or nore of VEGFA, VEGFR2 and PLGF
relative to control levels determned in patients di agnosed breast cancer.
The br easwocareoansseay be | ocal |y advanced, recurrent or POEER2G1A0G2IHER- 2
negati ve breast cancer. The chenot herapy regi nen may conprise taxane

t herapy, such as docetaxel or paclitgxel therapy. The present invention
provides the use of bevacizumab for inproving progression free survival of
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In the context of the herein described invention, and in accordance with the appended
illustrative example, for consideration of VEGFA or VEGFR2 separately, the following
values were used as the corresponding high or low expression value of the marker: High
VEGFA (=25 pg/ml), Low VEGFA (<125 pg/ml), High VEGFR2 (=1 mg/ml) and Low
VEGFR2 (<11 ng/ml). These levels were determined as the sample median, as per a
prospective analysis plan. Additionally, optimized levels constituting the cut-off value
between high and low expression of a particular marker may be determined by varying the
cut-off until the subset of patients above and below the cut-off satisfy a relevant statistical
optimality criterion. For example, an optimal cut-point may be chosen to maximize the
differences in treatment Hazard Ratio between the subset above and below, or to maximize
treatment effect in one sub-group, or any other relevant statistical criterion. The skilled
person will, however, understand that the expression level of the particular marker and,
therefore, what constitutes a high or low expression level may vary by patient and by patient
population. Accordingly, the skilled person will understand that when using detection
methods other than those described in the appended illustrative example and studying
patients and patient populations other than those described in the appended illustrative

example, what the skilled person considers a high and/or low expression level for a



(b) adm ni stering bevaci zumab in conbination with a chenotherapy reginen to
the patient having an increased conbi ned expression | evel of VEGFA or
VEGFR2 r ewvetnwzivis2za control conbi ned expression | evel @er@arrdngc223n

pati ents di agnosed with said breast cancer. The chenot herapy regi nen may
conprise taxane therapy, such as docgtaxel or paclitaxel therapy. The dose
of bevaci zunmab adm ni stered nay be | ow or high dose bevaci zumab. The

present invention relates tq. the use of bevaci zumab for j Vi .
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suf f er ipogitife fomalt tastl dng oficheanarkels inesugateht or nmetastati ¢ HER-2 negative
breast cancer conprising the followi ng steps: 36 (a) determ ning the
expression |l evel of VEGFA or VEGFR2 in a patient sanple; and (b)
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pati ent having an increased conbi ned expression |evel of VEGFA or VEGFR2
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bevaci zumab for progression free survival of a patient suffering from
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(b) determning € expression
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el at 1 VESERIdShLr BETEORGTHGY Gxpr VS onTaYaImelE: ST TpREFE s

di agnosedeitor NCBRLifeR), e85 BARGAT Least Squares), Tree-Based Methods (i.e. Logic
Regression, CART, Random Forest Methods, Boosting/Bagging Methods), Generalized
Linear Models (i.e. Logistic Regression), Principal Components based Methods (i.e.
SIMCA), Generalized Additive Models, Fuzzy Logic based Methods, Neural Networks and
Genetic Algorithms based Methods. The skilled artisan will have no problem selecting an
appropriate method to evaluate a marker combination of the present invention. The method
used in correlating marker combinations in accordance with the invention herein disclosed
with, for example improved overall survival, progression free survival, responsiveness or
sensitivity to addition of bevacizumab to chemotherapeutic agents/chemotherapy regimen
and/or the prediction of a response to or sensitivity to bevacizumab (in addition to one or
more chemotherapeutic agents/chemotherapy regimen) is selected from DA (i.e. Linear-,
Quadratic-, Regularized Discriminant Analysis), Kernel Methods (i.e. SVM), Nonparametric
Methods (i.e. k-Nearest-Neighbor Classifiers), PLS (Partial Least Squares), Tree-Based
Methods (i.e. Logic Regression, CART, Random Forest Methods, Boosting Methods), or
Generalized Linear Models (i.e. Logistic Regression). Details relating to these statistical

methods are found in the following references: Ruczinski, I., et al, J. of Computational and
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patients administered bevacizumab in combination chemotherapy regimens such that values

above a pre-specified (multivariate) cut-off are indicative of better treatment effect for the

patient and values below this cut-off are indicative of poorer treatment effect.

Accordingly, the invention relates to a method for improving the treatment effect of a
chemotherapy regimen of patients suffering from breast cancer, in particular locally
advanced, recurrent or metastatic HER-2 negative breast cancer, by adding bevacizumab to a
chemotherapy regimen by determining the expression levels two or more of VEGFA and
VEGFR2, by adding these expression levels such that each expression level is multiplied

with a weight function (or weighting factor). Surprisingly, the result ("value", result of the



(a)obtaining a sanple fromsaid patient; 38 (b) determ ning the expression
| evel of VEGFA and VEGFR2; and (c) adm ni stering bevaci zumab in conbi nation
wi th a chwoobiraneisy regi nen to the patient having an | neceaped 10682 ned
expression | evel of VEGFA and VEGFR2 relative to a control conbi ned
expression | evel determned in patients diagnosed with said breast cancer.
The chenot herapy regi men may conpri se taxane therapy, such as docetaxel or
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The present invention, accordingly, relates to a method for improving the treatment effect of
a chemotherapy regimen of patients suffering from breast cancer, in particular locally
advanced, recurrent or metastatic HER-2 negative breast cancer, by adding bevacizumab to a
chemotherapy regimen by determining the expression levels of VEGFA, VEGFR2 and
PLGF, and by adding these expression levels such that each expression level is multiplied
with a weight function (or weighting factor). Surprisingly, the result ("value", result of the
mathematical operation, or combined expression level) correlates with treatment effect in
patients administered bevacizumab in combination chemotherapy regimens such that values
above a pre-specified (multivariate) cut-off are indicative of better treatment effect for the

patient and values below this cut-off are indicative of poorer treatment effect.

For example, as shown in the appended illustrative example, the following equations can be
used for assessing the combined expression level of VEGFA and VEGFR2 or VEGFA and
PLGF when the treatment effect is progression free survival in patients suffering from
locally advanced, recurrent or metastatic HER-2 negative breast cancer and the treatment is
bevacizumab at low (7.5 mg/kg every three weeks) or high dose (15 mg/kg every three

weeks) plus docetaxel therapy in comparison to placebo plus docetaxel therapy.



adm ni stered may be | ow or high dose bevaci zumab. As shown in the appended
illustrative exanple, the conbined expression | evel of VEGFA and VEGFR2 was
parti cul awbyopreoiseti ve in patients adm ni stered | ow dogeThPe@aiogzeanb. The
present invention provides the use of bevaci zumab for inproving progression
free survival of a patient sufferingzfrombreast cancer conprising the
follow ng steps: (a) determ ning the expression |evel of VEGFA and PLGF in
a patient sanple; and (b) adm nistering bevaci zumab in conbination with a
chenot herapy reginmen to the patient having an i ncreased conbi ned expression
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be | ocEhtiyalgavianmeld; OrdéineRekeChbA) et des VEGHRR)258egat i ve breast cancer
The chenot herapy regi nen may conpri se taxane therapy, such as docetaxel or
paclitaxel therapy. The dose of bevaci zunmab adm ni stered may be | ow or high
dose bey@aci zunmab. Accordingly, the present invention relates to the use of
bevaci zumab for progression free survival of a patient suffering from
breast cancer conprising the follow ng steps: (a) obtaining a sanple from
sai d pall h. * R ion |l evel of VEGFA and PLGF;, and
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relative to a control conbi ned expression |evel determ ned in patients

di agnosed with breast cancer. The breast cancer may be | ocally advanced,
recurr eiferO%MBL fzb&ahbrofikiich M@gati ve breast cancer. The chenot herapy

regi nen nmay conprise taxane therapy, such as docetaxel or paclitaxel

t herapy. The dose of bevaci zumab adm ni stered may be | ow or high dose
bevaci zumab. The present invention frovides the use of bevaci zumab for

i nprovi ng progressionxfig(nﬁﬁ£ygdgﬁ<@ﬂ‘an@éwﬂgﬁﬂﬂgﬁffering fromlocally
advanced, recurrent of’ netastdtic HERndJ(egatd)yve breast cancer conprising
the follow ng steps: (a)determ ning the expression |level of VEG-A and PLGF
in a patient sanple; and 40 (b)adm nistering bevaci zumab in conbi nation

w th ayghenot her reai 0 i j i Gr eased conbi ned
expreséf%ﬁepgvé §%¥m§%%¥%§§ﬁ%(Ekgﬁogg%gggégpgéﬁgg%%ﬂ%%o " conbi ned
expression |l evel determned in patients diagnosed with said breast cancer.
The chenot her apy regi nen nma gprise t axane t herapy,. such as docet axel or
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dose b %ﬁ(ﬁe(h'dé&' macgtrative example, a high combined expression level of VEGFA and VEGFR2 is

Formulal =-0.132 and a low combined expression of VEGFA and VEGFR2 is

Formula 1 < -0.132, with regard to progression free survival for the addition of both low and
high dose bevacizumab therapy. In the context of the herein described invention, and in
accordance with the appended illustrative example, a high combined expression level of
VEGFA and PLGF is Formula 2 =-0.006 and a low combined expression of VEGFA and
PLGF is Formula 2 < -0.006, with regard to progression free survival for the addition of
both low and high dose bevacizumab therapy. The skilled person will, however, understand
that the expression levels measured for markers of a marker panel (or a combined expression
level), e.g. for VEGFA and VEGFR2 or VEGFA and PLGF, may be mathematically
combined and the combined expression level may be correlated to the underlying diagnostic
question in more than one way. Accordingly, marker levels may be combined by any

appropriate state of the art mathematical method.

The expression level of one or more of the markers VEGFA, VEGFR2 and PLGF may be

assessed by any method known in the art suitable for determination of specific protein levels



Accordingly, the present invention relates to the use of bevaci zumab for
progression free survival of a patient suffering fromlocally advanced,
recurrentwonrorgtiestat i ¢ HER-2 negati ve breast cancer coRpTiEPRO1g/061282
followi ng steps: (a) obtaining a sanple fromsaid patient; (b) determning
the expression |level of VEG-FA and PL{GF, and (c) adm nistering bevaci zumab
in conbination with a chem)t herapy regi men to the patient having an
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docet ax%'cor%{)]aessesp e testing of patient samples in a specialized laboratory that can ensure the

validation of testing procedures.

VEGF1,; and VEGF; o protein can be detected using any method known in the art. For
example, tissue or cell samples from mammals can be conveniently assayed for, e.g.,
proteins using Westerns, ELISAs, etc.Many references are available to provide guidance in
applying the above techniques (Kohler er al., Hybridoma Techniques (Cold Spring Harbor
Laboratory, New York, 1980); Tijssen, Practice and Theory of Enzyme Immunoassays
(Elsevier, Amsterdam, 1985); Campbell, Monoclonal Antibody Technology (Elsevier,
Amsterdam, 1984); Hurrell, Monoclonal Hybridoma Antibodies: Techniques and
Applications (CRC Press, Boca Raton, FL, 1982); and Zola, Monoclonal Antibodies: A
Manual of Techniques, pp. 147-1 58 (CRC Press, Inc., 1987)).

If reference is made to the detection or level of VEGF,2; and VEGF;;o this means that the
sum of both molecules is measured, e.g., using an assay that detects both VEGF,,; and
VEGF;;. Assays that detect both molecules VEGF,; and VEGFj include, e.g., assays that
have a sensitivity for the corresponding other form, (i.e. for VEGF 3 if VEGFq is better
recognized, or for VEGF o if VEGF),; is better recognized, respectively) of at least 25%.

In certain embodiments, in the assays have sensitivity to the corresponding other form of at



The dose of bevaci zumab adm ni stered nmay be | ow or high dose bevaci zumab.
The present invention provides the use of bevaci zunab for i nproving

progr essiwo 2brgaossar vi val of a patient suffering from bPeagP2¢iances2
conprising the follow ng steps: (a) determ ning the expression | evel of
VEGFA, VEGFR2 and PLGF in a patient ,ganple; and (b) adm nistering
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determ ning the expression |evel of VEGFA, VEGFR2 and PLGF in a patient
sanpl eccumisdthe value read of the standard curves is only one third or less of the expected

~ concentration. Also preferred the sensitivity for the short isoforms is at least 4-fold, 5-fold,

6-fold, 7-fold, 8-fold or 9-fold higher as compared to the long isoforms, especially as
compared to VEGF ¢s.

In one embodiment both short isoforms VEGF;,; and VEGF ¢

are specifically detected. Such specific detection is e.g. possible if antibodies, especially
monoclonal antibodies are used and employed that bind to the sequence generated by joining
exons 4 and 8 in VEGF;,; or the free C-terminal end of VEGFj,, respectively. Such
VEGF ¢ anti C-terminus antibody does not bind to any VEGF-A isoform comprising amino
acid 110 as part of a longer polypeptide chain or to shorter VEGF-A fragments ending e.g. at
amino acid 109. The monoclonal antibody that binds to the sequence generated by joining
exons 4 and 8, respectively, in VEGF1,; will not bind to the amino acid sequences comprised
in the longer VEGF isoforms 165 and 189, respectively, since therein other amino acid
sequences are present due to the joining of exon 4 and exon 7, and of exon 4 and exon 5,
respectively (see: Ferrara, N., Mol. Biol. of the Cell 21 (2010) 687-690). Specific binding in
the above sense is acknowledged, if the antibody used exhibits less than 10% cross-reactivity
with a shorter fragment and less than 10% cross-reactivity with those VEGF-A isoforms not
having a free C-terminal amino 110 in case of the anti-VEGF o antibody, or those isoforms

not comprising the sequence generated by joining exons 4 and 8 in case of the anti-VEGF



(b) adm nistering bevaci zumab in conbination with a chenotherapy reginen to
the patient having an increased conbi ned expression | evel of VEG-A, VEG-R2
and PLG- welatZoessto a control conbi ned expression | evelpCagpeoirionzd2 i n

pati ents di agnosed with said breast cancer. The chenot herapy regi nren may
conprise taxane therapy, such as doggtaxel or paclitaxel therapy. The dose
of bevaci zunmab adm ni stered may be I ow or hi gh dose bevaci zumab. The
present i.nvention re

f
pr ogr e&Liea9ys ’iﬁé%ecgv P pé‘?fe%e‘gg]llélscg??g'r ]}/”2?9: Z@%H???Fn%raélc 1 lgyagi%’a%é %ed,

recurr epd 1%r réaséc@&é ?t fo@ bbERhrteBAnhahes DHIaRS haGANE e CORRAINGI Minbheid
foll owm ng sfeps: obtaining a sanple fromsaid patient; (b) determning

t he exm@asm%EGFemefOI‘mﬁ w@amngvé@u:mum gerteda iy joEIN@EneTs 4tad Rg
bevaci zurra f conmbi nation with a chenotherapy reginmen to the patient
havi ng"@h® CiWS eased conbi ned expression |evel of VEGFA, VEGFR2 and PLGF
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di agnosed with said breast cancer. The chenot herapy re conpri se
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VEGF,; or VEGFij,, respectively, and appropriate low cross-reactivity. Low cross-
reactivity in terms of the VEGF110-specific antibody can be assessed for both shorter
fragments of VEGF;jo (e.g. lacking the C-terminal amino acid of VEGF;j9) and VEGF-A
isoforms not having a free C-terminal amino acid of VEGF ;9. Low cross-reactivity in terms
of the VEGFy;-specific antibody can be assessed using VEGF-isoforms containing the
amino acid sequences formed upon joining of exon 4 and exon 7, and of exon 4 and exon 3,

respectively.

VEGF; protein or nucleic acids can be detected using any method known in the art. For
example, tissue or cell samples from mammals can be conveniently assayed for, e.g.,
proteins using Westerns, ELISAs, mRNAs or DNAs from a genetic biomarker of interest
using Northern, dot-blot, or polymerase chain reaction (PCR) analysis, array hybridization,
RNase protection assay, or using DNA SNP chip microarrays, which are commercially
available, including DNA microarray snapshots. For example, real-time PCR (RT-PCR)
assays such as quantitative PCR assays are well known in the art. In an illustrative
embodiment of the invention, a method for detecting mRNA from a genetic biomarker of
interest in a biological sample comprises producing cDNA from the sample by reverse
transcription using at least one primer; amplifying the cDNA so produced; and detecting the
presence of the amplified cDNA. In addition, such methods can include one or more steps

that allow one to determine the levels of mRNA in a biological sample (e.g., by



Accordingly, the present invention relates to the use of bevaci zumab for
progression free survival of a patient suffering fromlocally advanced,
recurrentwonrorgtiestat i ¢ HER-2 negati ve breast cancer coRpTiEPRO1g/061282
followi ng steps: (a) obtaining a sanple fromsaid patient; (b) determning
the expression |evel of VEGFA, VEGFRZ and PLGF; and (c) admi nistering
bevaci zumab in conbination with a chenotherapy reginen to the patient
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regi men of a patient suffering from, suspect to suffer, fromor prone to

suf f er derERitsH&ysPDNERY 2nd o Edinianm Bhe amdﬁe&awﬂéeaﬁnﬁé@wf KRREY or
met ast af h &, H, 4,,18831P AIGE Qﬁ&%ﬂjgc&ﬁg%{ deteHRES %?@D%@%Tu@ih@gthé Reme
expression |l evel,” including conbl ned expression fevels, of onée or nore of
VEGFA, r¥eERR2ndrk Rinstamiaal pate drt vabanehe of ectmdiamigluyyesiin onlyeonedhiréxt of

t he met hods descri bed herein, . the. invepti rovides the use of .specific

br obes O TRIC RGP O ERFATMIBY A SRl SOVTRE D SO SOTa

apt amersg,jefpr1- € PEQRABALIOM-Rfd,a8-94b1adnosithie KeAROsd th@Park@rtoPthediosgi NY
the response to or sensitivity to the addition of bevacizumab to a

chenot herfapys.r egi men of a patient suffering from suspect to suffer fromor
prone to suffer from breast cancer, in particular |locally advanced,
recurrent or netastatic HER-2 negative breast cancer, conprising

det er mipioAg chibed xR @9SiraNVEE¥e|, is ipaeifigiyngeteasdisien spodfiedataivnl ieeal. s, of
one or nore of VEGFA, VEGFR2 and PLGE in a patient sanple. The invention,
accor dinegiiyle if antirodiest espedial ugeneglorg) apiipedicsiremeed andgpriaysythebbindtanyl e
bi ndi ng, mol ecul es. | i ke anti es and.a S tf ' f a
diagnog¥?gxd%#%%%Pbﬂgﬁmgbingg§$8ﬂi%%j}E@ﬁggéﬁ%ﬁégk%ggg%Rggﬁ%%??gg?tho t he
addi t i agofofm bewieivagiphduas ahabehmdthenapisingedisngrcidic aopguh@ith. Spedifici ng
from suspect to suffer fromor praone tnguffér from breast cagger i

n
parti cUlBgIng g Ay $ooya\ERtel, ackaevilergst ibrerntibeduused pERS eyt %r east
cancer, . &Qr {dti%itggviﬂﬁgﬁlrewdtg& ﬁgfog)ﬁp,rlﬁ{%syﬂaiﬂ (?Vcﬁl\/]@éﬁ]\ﬁ/?% Pive¥EGR2 1n a
pati ent sanple. The 1nvention provides an in vitro nethod of predicting the
response to or sensitivity to the addition of bevaci zumab to a chenot her apy
regimen of a patient suffering from suspected to suffer from or prone to
suffer from breast cancer, in particular |ocally advanced, recurrent or

nmet astati ¢ HER- 2 negative breast cancer, conprising determ ning the

conbi ned expression | evel of VEGFA and VEGFR2 in a patient sanple.
Accordingly, in the context of the 45 nethods described herein, the

o " Y o o o o o o o



46 The phrase "responsive to" in the context of the present invention

i ndi cates that a subject/patient suffering, suspected to suffer or prone to
suf fer brwaesbvi2omEniser, in particular |ocally advanced, r@CUmPRoI1/062232
netastati ¢ HER-2 negati ve breast cancer, shows a response to a chenot herapy
regi men conprising bevaci zumab. A skiglled person will readily be in a
position to determ ne whether a person treated wi th bevaci zumab accordi ng

to the_ nethods of the invention sho esponse. .. For, exa ar onse
oy be HROPECRs anys <t Rusay e Pariieg bf SRS Ry BHeR E A WP B8
parti cyl@khdnopal 4oy, @gy@gggg,l%% EdtRAly. or met astatic HER-2 negative breast

cancer, such as a dimnished and/or halted tunor growth, reduction of the
size of a tunor, and/or anelioration of one or nore synptons of the cancer.

e e R A R S S N

pr eventiéen o0f, bRSHPHETE aAd ont@itatbasRErMined §edITIZ0NmPfandUVBEF1DT sSi ze
of netastases (see, Ei senhauser et al., New response eval uati

Cr i t o (BT a6 HapO Qe M LVAS-PAGHH sucicquEentiog detramingg Byn/@PsitoRm .uﬂngléﬁ? .

Cancer 5%919 %eaf%%hts 2 lo'fgih Cﬁ%%;%oglspgpﬁorp l&feas? %bajl %%&?Aetdi %8 \;PR}F 1:@ lnm'étﬂaﬁalcﬁ rgn%( bnd f the

present i nvemnmtion in at a s ect/patient suffering, suspected to
suf f er tafs qpri@nef the ssgrfaf &y olftaioed Witk st VEGRCematdrial, pleemt drewstrasctivag adwards
advanced, recurrent or petastati ¢ HER-2 negative breast r, .shows in
sone wa\QE(éFIQbéﬁ ﬂfis%éh%neée%i g‘ﬁ &’6 Sﬁ(ll ﬁ%‘ﬁi‘n gﬁ”h rf‘pﬁ%e\%?é? m&gﬂcﬁig&ﬁ n&ti on
wth a 9&@{5@%%@% dt80LREnrARR FBRANAAs Abolth0oR A B tmARY DG h QSO

pr onounced en conpared to a patient ™responsive to" as described

her ei nabWE,;;.For exanpl e, the patient may experience | ess suffering
associated with the di sease, though no reduction in tunor growh or
nmetastatic indicator may be measured, and/or the reaction of the patient to
the bevagigsmb shétisOARIipGHié0Bn N bildinbethe h@aRt YBGEDKofRE WBIGHTRY cheben! y of
a transient nature, i.e., the growh of@éa) tunor and/or (a) netastasis(es)
may onloptdbeed: aqepusting ¢ ytapdard qudcedirehalseally Tmepide sepecsertingael epmp8Hfg eri ng
from' in.accordance with invention refars.t ti ! c{ inical
si gns SfMBY a5y %gtgﬂg@?f arf&nﬂ%glrrr?llmglu ar T'o¢H I@Sa()gv\g%@gﬂ} %{}%@%F?gﬁ? g%)erd’

met ast Qﬁaii@nﬁﬁ%o&pl’éﬂg@hich{ﬁieb aedsieddanGRhunizdihg. plfasely sisupgeidt edlitbe ssuf f er
from, "being susceptible to", "prone to suffer fromf or "Dbei ng/Eprone to",
in t he lesheixamiap asidsdene encheppriseratgeast theutmaino asedsl 10 9&’&@/9@1@.@ EGReurrent
or et agk Ablferk i %M B9ABHYCa LR £ARG BEias 164,808, 106 BTk 1d¥of R on

di sease In"a patient bas d on, e.dg., a possibl€ gehetic predisposition, a
pre- orAethenkiliel aetispo sull eppreciagzlangho pspadd/compeiamgieno Geni moeampooadds or
exposure to carcinagenj c physical hazards, . such as radiatio e phrase

"t r eat MEMAdef AN Lo 4he REHDIRER A VCtEY) HBHO 35l fﬁé ad‘glnﬁ@?fryga he Blesent
inventi MRASSES ahhiBodi&y BcifieMR @hhinsWdal " and "progression-free
sur vi vaaﬁ)s'r'&.l%'rllﬁg phr asea" over als?ggcslulr vﬁ{/al "m;§n thel?lcont ext of the present
invention refers to the length of time during and after treatnent the

atient__survi.v the skilled person will appr.eciat atient's

bver al 1USHY S EA® pioie st o s neas oy rrpRgrskerantd BePdhycteth
subgr ouReRfabRAbLA @RtiBodyh At BaSisad Bhdhb St 163t ke Sicginédtiab @mdiﬂgorﬁﬂ@értﬁea@
survival tinme as conpared to anot her subgroup of patients. e phrase

" pr ogr eswiadlifidd ¥EGEuasvéanapared tp modifednY Bl ast M 3ppewbivh ispemdreially ef er s

he | h .of tjlre ' daf . i i i
e R e

di sease APRS M MABEHIBCAMISRnvéniéntly Aa8ed Aot thp iAGbESSd VAGH petdkubihgd
person will appreciate, a patient's progression-free survival is inproved
or enhaWegermpf EiiSdspaici dnyerisemicensesvallatde fepravideggrdace i geplying g whi ch
the dis S No gr.ess aF e ;

pr ogr eap o (¢ R uEC TR T RS Gl el KR SRRy ey,

pat i entidew THerkt eIrogs); " afsseni Prdaice odid dhedradaf Winstres i/mgiunagssuseEBevier,n nmean
t he adm ni strati on _of an angi ogenesi s i nhibitor . g.,._bevaci zunab, (Avastin
), and/femsfardaﬁarW&ébufia@abelgdw%w%main/i’?@@gf n@ﬁ@nﬁ@@i HENC E T RSEHE N

angl Ogel@%ﬁj'sHhHgﬁ,bJ\/foﬂgelo Iy bRENAL | ZUPBR e AYASIINE unll QUpiRENENECRO Nneed
of such tréatnent’ or nedical intervention by any ‘suitabl e neans khown in

t he artPrEor BadiRaiont Fht | 982)pdndaZelheWapentiad ambdiectyd Mdombl off Tachgiqueut es of
adm ni stration include by oral, intravenous, intraperitoneal, subcutaneous,
intramuscul ar, topical, intradermal, intranasal or intrabronchial

adm nistration (for exanple as effected by inhalation). Particularly
preferred in context of this invention is parenteral adm nistration, e.g.,

i ntravenous adm nistration. WO 2012/ 010552PCT/ EP2011/ 062232 48 chineric

= AN o =




As used herein "chenot herapy regi nen" or "chenotherapeutic agent"” include
any active agent that can provide an anticancer therapeutic effect and may
be a chermwvoabi2zagesst or a bi ol ogi cal agent, in particul aPCTiEPAM11A623Zapabl e
of interfering with cancer or tunor cells. Preferred active agents are
those that act as anti-neoplastic (ghbenptoxic or chenobstatic) agents which
inhibit or prevent the devel opnent, maturation or proliferation of

mal i gnant, cel lim¢tin anpl es of a chenot herapy regi nen or

chenot HB'rlélgélu%?@ngg’ﬁﬁisé’ Ii“ﬁ'c?@'al kyl ati ng agents such as nitrogen nustards
(e.g., nechloretham ne, cycl ophospham de, ifosfam de, nel phal an and
chloranbucil), nitrosoureas (e.g., carnustine (BCNU), |onustine (CCNU), and

senust ffheeferentchyd n@ORIUY) theedpipttem of dees] eofevnypddicanyVREE fhes gneans that
thriethyl en | am TEM,, ..t r.i et hyl t hi h i i ,
o AR R A TEI G S and L IGPEDOL oA M AkoRe),

and trp@zh&esree. 9., dacarbazine (DTIC)); antimetabolites such as folic
acid analogs (e.g., nmethotrexate, trinmetrexate), pyrimdine analogs (e.qg.,

5-fluorouracil, capecitabine, fluorodeoxyuridine, gentitabine, cytosine
ar abi nqsi - aC - abj - 1 di as h
i 11 uorsdoSssERor RHARR, 0Bbr oRERTKHLE R ryiniable For example, the

6-t hi ogamapieneay ez edracoql itk ,an2intidedxycaf entihody cofbpamatios @g. in)g sandwich

eryt hr ohydr oxynonyl adeni ne_( EHNA),. fl udar abin phate, and .

S ¥l ORSUBRY RGBT 6 P AT e 58 SAPICA ATk POCPEDHT R4S i bped
fromn l. prpd ; | s MinREE i VRl astine
VD) e B e D P e VB

est r amdstectaé upihg sphatie)dy sprifioadpbipkdogarimsiodifeedgVEGEL ppowithen anghodyosi de)

anti bioti.cs e. I cin. 49 daupo ' ubi donyci .
aunor TBTIBSA! AR e Ubiei il g B aNe e FAPHsHa) rodified

bl eony iptsF 168! iSGaMAE i1Ehs{ ML BIBKE}H RinsitilifyORdyY Gindodi @&t MBUW 6 BYsesRBZHTES
(e.g., L-asparaginase), and biol ogical response nodifiers geéﬁﬂ

i nt er f epwparHHBECFI6S recombBRNtGrAd8Fyd innf.-sell| (Pare st seasigilit 9 iSh-BalGky
pl ati num coordi nati qn co. xes( . ' } j :
oxalipﬁg%fﬁ??m'ﬁ?%}gggﬂgggéﬁ’séPES%g?n%g%%ggnI?%ﬁé%%ggﬁgéﬁh{g¥§%cﬁ%gh
(i.e., HBKeaKy (pued) at 108t hydyRBPAGEIgid soakemesioh de@rminbd BRIOTY RRYdnpzi ne
(MH, procarbazine), adrenocortical suppressants (e.g., mtotane

(o, p' - DOBY ,they AR FFageRs hiinn dbis; comtarisere deatianad b ’%féh? REKraradyeed

adr eno ' ' j - | d ' i
dexanot s &bk 3hE uaRt BORKL & e biefals HRACR BARHAR e ARSI one
capr oatlen wethdXypVagEsis efeaoedaciei at at larege&ild dighac edmaitejty. Asthogehs (e. g.

diethyl stil bestrol, ethinyl estradi an ui val e ereof); . .
ant i es@fibgendll @epigeiate té‘ﬁﬁ}&n%ﬁ)gre’gf?g*}b&@aé&%é _.aEf.’u,t gﬁé‘é ng’leép%fﬂ ahsighilo nat e,
fl uoxymestebRNg @Rd, SO GRt3sdyh&r 8afple 3Nt LARATAUS PR r&RDthe dnkibam de,

gonadot r opi n-rel easi ng hornone anal ogs, "I euprolide), non-steroidal
ant i andpagieadly (bending tdf luatvadifod) VE@PI(MEGTADS gk dwchlif aahantibedyi that datect{ e. g.

ond ot HamodERaebChnEed & et AL B Reh Bl e HrgRak yHal anced.
recurr gidhePleniRk A hatdiipdiERiAnd mtﬁeaevmg@ﬁte@aagv%ﬁl@mm@memmut ic

agents for admnistration with bevaci zumab i ncl ude taxanes, such as
pactitaxel and docetaxel (see also the illustrative exanple herein

provided). In,the context..of qé@;prese jnvention, . " L.ogy" . Wi

ref er eﬁ%@n‘? SRR ﬁBme?fh&i%gé}u née i ﬁ:%g%flgtte%tgg u?’%lg?a%?%ruggéc{)y gx\égé dence
i dent i §ansofhe 3hmb SaflinSHUferfak tfocumsdife@VBEGIRMN ¢dnypaddd @tmbéiaisd VEE9E aat

| east 90% or at | east 95% over the full Iength of the sequence, as defi ned

by t he USEcPmDeNGElYprwilpbledMnet 8CA. In ang smbesimeak thofelathicssenHUgiRY ifeh or a
skille : u : 1
vari at %(r)n %ﬁé?%fb\{\?cwég ﬂgéﬁgétﬁoﬁgg%gpﬁ%’d%%@ﬁ% 1§C%s\é§s§c% glr%%th%%é%luilngt Plgons and
et hni ¢ agga@Upheres this eatitelyeionunhbdifit@rviEGPak ypeptas de taptedeatmibotly aadpept i de,
a protein, an oligopeptide or a pol ypeptide which enconpgsses ino acid
chai ns GSTGC%OfgﬁW&?GVéﬁt}?% thaipes F? ¥hep! _rPéeSSE‘i e e ?i‘aé‘g}égng‘%é‘s‘%gﬁﬂ%ar by
coval enje Qgﬁiﬁrggucpso'méne ERVEYRIent RERELEQM ﬁﬁfbbgiw@lﬁ bRHMGH an epitope outside

pr ot ei ns/apo peptides are al so enconpassed by the invention wherein am no
aci d( s)thaediope f@eyhiBizCHard (syilhatdiltkeranreppbpcadniisef ime symshaic reptilogs,
e.g., an amno acid residue other than one of the 20 gene-encoded am no
acids, e.g., selenocysteine. Peptides, oligopeptides and proteins may be
termed pol ypeptides. The terns pol ypeptide and protein are used 50

i nt erchangeably herein. The teim pol ypeptide also refers to, and does not
exclude, nodifications of the polypeptide, e.g., glycosylation,

. o, . - o - o o

jong




The expression |evel of one or nore of VEGFA, VEGFR2 and PLGF, can al so be
det euni ned on the protein |evel by taking advantage of i nmunoaggl utination,
i mrunopr exopbt2atdIA (e.g., i munodi ffusion, immunel ect r ephmPesil®e2232Mmune
fixation), western blotting techniques (e.g., (in situ) immuno

cytochem stry, affinitychromatography, enzynme inmunoassays), and the like.
Amount s of purified polypeptide in solution nay al so be determ ned by

physi cal nethods, e.g.,.photo thods of quantifying a.partjcul ar

Do y pegbitians S0 reif e uB ¥ HEF o A0S gBe PR smbiony Safind e

ant i bodj@spe RGistd & BRIREHS %id;@@é’ng%ﬂﬁ’g’iﬁbint atd on foRhhads @xpleinkilRg sthe
specificity of "antibodi es conprise for exanple i munoassay nethods. For
exanpl emimoadéntf mrivon VNIoUued, of torackelormhaitinghewtopp mot @Wﬁép@fngt weh phesent
invention in.a patie anple.my be deternm ned by.,enzyne. T

| niceacnitiobBrBEny” Bhaly TRer €A b G R By Podlr SR il Bindsi s o
I MMunoshblified \IEGE 15 Rebiparddo mesiar VEGE tlat tHRGpresuili td@mdseparapitbgn of a
m xture of proteins by electrophoresis and specific detection with

ant i bodp@agrisqE is atsyaihpes eaptide spapnEe aine peidpdnid bhef VEGEh as 2D

el ectrophoresis. Usually, polypeptides are separated in 2D el ectrophoresis
by their apparent nol ecul ar wei ght al ong one di nension and by their

i soel ecipprapriacd Bpeciicoagtiiddéesotpeeificdily exdddion unAsdifedt VEGEd cabby eobtdihad
expression | evel of the rker/indi catoor_ proteins accordjng to. the present
i nvent PETPIHRY 1ASLBIHE PreqeriEt-dsyany 4 hafere s e ﬁFOélél%?do’f?%%‘Tﬂgtnﬁ%EY n
corres i ) i h ngd/ : re, a
uant | A e e Ve e TS hate ey S Rp R

spl i cedepresespihg ©eccoorprivangt aalepitosplof ASUGRRMAJuccd nrebenipearithr med. i evliopder to

eva g L1 SALSgRln of e o SsPOLIg el TOE LT o 1
deduce j},RRS 8z MRS chAIOMBb AR akifledsB¥ B PRERICEE atbor AR Qakdard PtocdiOC.

cit.). For exanple, quantitative data on the respective o '
concentnéséresned fourseeivaty witNneedisdd N @hendopprapriateoo WEGSAcadiF@FReittand/ or
PLG- can i by Northern Blat, Real Tine and the |ike, 2
oo i oo Yty B o BRRCHT BleRirrqcl ERtpnile Teligd St e phESise o
parts ofEGhgsskidcodbinhh@y ipdy@irtd aA Eatolb&piagkagdeskti 90dh iydSBISLFAGE wadl s or
in conbination in containers or nmulticontainer units. Manufacture of the

kit folcPessBlpiiaT detginipcd thyn @it d3prst aadrds VRRIEGAS deeombinunlyt Brodieed &t son
il od _ 3 . . - &l !
cot ect 1 IACestO tplfityac 4G bk of ST PARSSLCRORATM LB I or BRIBEIICY ) o

i n accoe¢spactdelyM t h t he herei n-descri bed nmethods of the invention,

enpl oyi ng, for exanple, imunohistochem cal techniques described herein.
Al t hough exenplified by the use of bevaci zunab, the invention enconpasses
the ysqhgfexﬁltepﬁgn ARG &5t ol H B G PA S VRS HRIOWA PTG E %@et ashQbed!f€a I N
conbi natiton"wth standard chenot herapy regi nens. The ter "angl ogenesi s
i nhi bi tpeti¢ntasmplsebhther biotogiet earspleo Tak pated narsple maty &l 4 Woodpgnpgdriesd s

(e.g. the process of farm ng bl ood vessel s nd incl udes a hat bl ock
{ e ot GRTT OandioR TP ST olf SR SRR o e aaL: 1 etk glastia

Nonl i M} idag SxHMMhes, He ARGIOUE ORGSR DINIGHSdY BE bbEming BlodE Hahiphst, t 0
bevaci zumab, pegaptani b, sunitinib, sorafenib and vatal ani b. Preferably,

t he an@lageseewhssaimphes binddploddmlagse sampdascare degic bnawn o theearet Hedeateht t he

pr esent inyentign H§.b§§$ciéyn%gé AS'?iedrh§§%knmitQF h%;n1"bevgpkzupab"
enconpaLEPis A% Bt PREBSH SR TS ARMEVRECT K0Pt BodiTSLABPY R f1erapeE PIRE D Sy
fragneaﬁgnmﬁﬁa&tﬂghkyj the requirenents necessary for obtaining a marketing
authori zation as an identical or biosimlar product in a country or
territory selected fromthe group of countries consisting of the USA,

A R T e R e S s

ant i bodi@stheiapy ot t@avataleapivitd @ac enapmpassadhdiypdutie apiresaithinistredbd pat  As
routinely practiced in the art, hybridization probes for use in detecting
MRNA | & &28daA ghgpothsfapy &EBsn at kg By 2t Aynenes of steniidaclpded vifbassay

et hOd%taﬁﬂﬁd%‘ﬁex{xﬁ@@a}pﬁgegﬁgnyiﬁﬂﬂkifﬁzﬁfbr&‘ﬁﬁ {08y ShANand IRDRAR. known

in the art, nonfimt xanpl es of commonly used systens in e the use
of radiedbaihi®l sgapediapine, |takmles, shitlucrsesloetitxd ags] facltikel; auniedieronc gigdiagxes,
chem [ um nescence, and the like. The person skilled in the art, for exanple
the attending physician, is readily in a position to adm nister the

bevaci zumab in conbination with a chenotherapy reginen to the
patient/patient group as selected and defined herein. In certain contexts,
the attendi ng physician may nodify, change or amend the adm nistration



Figure 3. Forest Plot of hazard ratio of progression-free survival before
start of subsequent antineoplastic therapy by Bi omarker (Placebo and Hi gh
Dose BevawOzorehdjsza di chot om zed anal ysis, for bevaci zecmlEPRHi1IGR2dDSE)
pl us docet axel therapy versus placebo plus docetaxel therapy for patients
being treated for locally advanced, yjecurrent or netastatic HER 2 negative
breast cancer. Fi gure 4. Kaplan Meier Curve of progreSS| on-free survival

bef ore star ue i negpl astic thera for X iaon.level
(155" s o e e R OBt R ek BBk orrertst et BEFRER ARy

VEGFA, bEligbie 4Bk dEAbnd@waciz 4aa p#)leﬂﬁ’é‘doﬂhﬂtrgtﬁlvedféﬁﬁhplly Whe oha@ﬁmxar

t herapy versus placebo plus docetaxel therapy for patients being treated

for | ocbawcyzmbaﬁ@cfef&ﬁqde&mmp@ﬁ%e or thawregesianciieERI2ivAk athe vatipe 48¢/ 0t ancer .
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l'ine ram&sgnvgdlimwﬁmbemm Ziéﬂ@cbzdrﬂzﬁ) ﬂmgy kg cSMlBﬁiyéd@vaEﬁkﬁﬁ)m@het&py

docet axel . Fi gure 5: Kaplan Meier Curve of progression free survival before

start Gegimgbseghentossiichbspyas femetdnisgdyn fhsrappeRde tbrgaty ok alel (<11
ng/ M) VEGFR2, (Figure 5A), and high expression level ( 1 ng/m) VEGFRZ2,
(Figure 5B), for bevaci zumab (|l ow or hi gh dose) plus docetaxel therapy
ver sus qdnmagebhmaqikssf sthaeisaatdn tnkbida pyrehtaral pa e strgioneis g dwsedtse dr ipan

| ocal |y advanced, recurrent or netastatic H ive breast can
Shor t - JARHIORIONEr ¢ 385 PERRHP SRS, f&b@ﬁf‘ﬁ@%’c@?@m %gé)/ fgse qVﬁg?‘f) Bt egﬁnt s
| ow dosg;beyaginZ lﬁl@arﬁm( 503nim0/c iRy &5 iR, ‘Q@%Iﬁﬁ) 105 Wsin d0S@hAX el hr LOMRE; slash

line représents dose bevaci zumab (15 kg every 3 weeks) plus’
docet axe! or F dur eF61t eKapplan 2N ingg/k O Viso dyf Wprghgrtesﬁ org/kg ed e iveaght bef or e

tart qf b t | ast.
evel (ESTIIEELIC 0 153 CRa EUNGI G ER B e Eracs BHo| B S FOrRba 1
-0.13 Z)de?f:n&{%ﬁ RN p¥Y Bkt cf BEing 2RaRRBY EGiazipIR L (d0NES indti@2 daf gk RIfUS

docet axel therapy versus placebo plus docetaxel therapy for %atlents bei ng

treat ed?OﬁMr‘Wdlgitfa$ mye/leglobaskydyeigkic ur5rfég¥ﬂ<g@f bagy weight. 10 TP‘ERg'Pf eda ot br east

cancer I|d res nts Iacebo el. sents
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line r Gé&léﬁ@%@totf dbg@as d&swtgek/ga@f EadyebeighSe vy kgv&kgrly) rﬁg/‘k@&kf&)y Dluesks,

docet axel . gure 7: Bl an Meier Curve of /‘1() re55| on_free survival before
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known in the art.

The patients selected according to the methods of the present invention are treated with

bevacizumab in combination with a chemotherapy regimen, and may be further treated with
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The oligonucleotides may comprise primers and/or probes specific for the mRNA encoding
one or more of the markers/indicators described herein, and the polypeptides comprise
proteins capable of specific interaction with the marker/indicator proteins, e.g.,

marker/indicator specific antibodies or antibody fragments.

Accordingly, the present invention relates to bevacizumab for use in an improved
chemotherapy regimen for a patient suffering from breast cancer wherein the expression
level of one or more of VEGFA, VEGFR2 and PLGF in a patient sample is determined and
whereby a patient having an increased level of one or more of VEGFA, VEGFR2 and PLGF
relative to control levels determined in patients diagnosed with breast cancer is administered

bevacizumab in addition to the chemotherapy regimen.
The following similar uses can be applied mutatis mutandis.

The present invention relates to the use of bevacizumab for improving the treatment effect of

a chemotherapy regimen of a patient suffering from breast cancer comprising the following
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steps:

(a) determining the expression level of one or more of VEGFA, VEGFR2 and PLGF in a
patient sample; and

(b)‘ administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased level of one or more of VEGFA, VEGFR2 and PLGF
relative to control levels determined in patients diagnosed with breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy.

Accordingly, the present invention relates to the use of bevacizumab for improving the

treatment effect of a chemotherapy regimen of a patient suffering from breast cancer

comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of one or more of VEGFA, VEGFR2 and PLGF;
and

(©) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased level of one or more of VEGFA, VEGFR2 and PLGF
relative to control levels determined in patients diagnosed breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy.

The present invention relates to the use of bevacizumab for improving the progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) determining the expression level of one or more of VEGFA, VEGFR2 and PLGF in a
patient sample; and

(b) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased level of one or more of VEGFA VEGFR2 and PLGF
relative to control levels determined in patients diagnosed with breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy.
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Accordingly, the present invention relates to the use of bevacizumab for improving the

progression free survival of a patient suffering from breast cancer comprising the following

steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of one or more of VEGFA, VEGFR2 and PLGF;
and

(c) administering bevacizumab in combination with the chemotherapy regimen to the
patient having an increased level of one or more of VEGFA, VEGFR2 and PLGF
relative to control levels determined in patients diagnosed breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) determining the expression level of VEGFA or VEGFR2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA or VEGFR2
relative to a control combined expression level determined in patients diagnosed with
breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

The present invention relates to the use of bevacizumab for improving progression free
survival of a patient suffering from breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA or VEGFR2; and

(©) administering bevacizumab in combination with a chemotherapy regimen to the

patient having an increased combined expression level of VEGFA or VEGFR2
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relative to a control combined expression level determined in patients diagnosed with
breast cancer.
The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast
cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or
paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) determining the expression level of VEGFA or VEGFR2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA or VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

The present invention relates to the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

~ breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA or VEGFR2; and

() administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA or VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

The invention relates to the use of bevacizumab for improving progression free survival of a
patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast

cancer comprising the following steps:

83
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(a) determining the expression level of VEGFA or VEGFR?2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA or VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy. The dose of bevacizumab

administered may be low or high dose bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA or VEGFR2; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA or VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy. The dose of bevacizumab

administered may be low or high dose bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) determining the expression level of VEGFA and VEGFR2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab. As shown in the appended illustrative example, the combined expression

level of VEGFA and VEGFR2 was particularly predictive in patients administered low dose

bevacizumab.
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The present invention relates to the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA and VEGFR2; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab. As shown in the appended illustrative example, the combined expression

level of VEGFA and VEGFR2 was particularly predictive in patients administered low dose

bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) determining the expression level of VEGFA and VEGFR2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab. As

shown in the appended illustrative example, the combined expression level of VEGFA and

VEGFR2 was particularly predictive in patients administered low dose bevacizumab.

The present invention relates to the use of bevacizumab for improving progression free
survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative
breast cancer comprising the following steps:

(a) obtaining a sample from said patient;
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(b) determining the expression level of VEGFA and VEGFR2; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab. As

shown in the appended illustrative example, the combined expression level of VEGFA and

VEGFR2 was particularly predictive in patients administered low dose bevacizumab.

The invention relates to the use of bevacizumab for improving progression free survival of a

patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast

cancer comprising the following steps:

(a) determining the expression level of VEGFA and VEGFR2 in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy. The dose of bevacizumab

administered may be low or high dose bevacizumab. As shown in the appended illustrative

example, the combined expression level of VEGFA and VEGFR2 was particularly

predictive in patients administered low dose bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA and VEGFR2; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and VEGFR2
relative to a control combined expression level determined in patients diagnosed with
said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy. The dose of bevacizumab
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administered may be low or high dose bevacizumab. As shown in the appended illustrative
example, the combined expression level of VEGFA and VEGFR2 was particularly

predictive in patients administered low dose bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) determining the expression level of VEGFA and PLGF in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with breast
cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) ‘obtaining a sample from said patient;

(b) determining the expression level of VEGFA and PLGF; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with breast
cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

The present invention provides the use of bevacizumab for improving progression free
survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative
breast cancer comprising the following steps:

(a) determining the expression level of VEGFA and PLGF in a patient sample; and
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(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with said
breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA and PLGF; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with said
breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) determining the expression level of VEGFA and PLGF in a patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with said
breast cancer,

wherein the chemotherapy regimen is docetaxel therapy.

The dose of bevacizumab administered may be low or high dose bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free
survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:
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(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA and PLGF; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA and PLGF relative
to a control combined expression level determined in patients diagnosed with said
breast cancer

wherein the chemotherapy regimen is docetaxel therapy.

The dose of bevacizumab administered may be low or high dose bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) determining the expression level of VEGFA, VEGFR2 and PLGF in a patient
sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or

paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

The present invention relates to the use of bevacizumab for improving progression free

survival of a patient suffering from breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA, VEGFR2 and PLGF; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with breast cancer.

The breast cancer may be locally advanced, recurrent or metastatic HER-2 negative breast

cancer. The chemotherapy regimen may comprise taxane therapy, such as docetaxel or
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paclitaxel therapy. The dose of bevacizumab administered may be low or high dose

bevacizumab.

The present invention provides the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) determining the expression level of VEGFA, VEGFR2 and PLGF in a patient
sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

The present invention relates to the use of bevacizumab for improving progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA, VEGFR2 and PLGF; and

(©) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with said breast cancer.

The chemotherapy regimen may comprise taxane therapy, such as docetaxel or paclitaxel

therapy. The dose of bevacizumab administered may be low or high dose bevacizumab.

The invention relates to the use of bevacizumab for improving progression free survival of a
patient suffering from locally advanced, recurrent or metastatic HER-2 negative breast
cancer comprising the following steps:

(a) determining the expression level of VEGFA, VEGFR2 and PLGF in a patient

sample; and
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(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy.

The dose of bevacizumab administered may be low or high dose bevacizumab.

Accordingly, the present invention relates to the use of bevacizumab for progression free

survival of a patient suffering from locally advanced, recurrent or metastatic HER-2 negative

breast cancer comprising the following steps:

(a) obtaining a sample from said patient;

(b) determining the expression level of VEGFA, VEGFR2 and PLGF; and

(c) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased combined expression level of VEGFA, VEGFR2 and
PLGF relative to a control combined expression level determined in patients
diagnosed with said breast cancer,

wherein the chemotherapy regimen is docetaxel therapy.

The dose of bevacizumab administered may be low or high dose bevacizumab.

As documented in the appended illustrative example, the present invention solves the
identified technical problem in that it could surprisingly be shown that the expression levels
of one or more of VEGFA, VEGFR2 and PLGF in a given patient, relative to control levels
determined in patients diagnosed with breast cancer, in particular locally advanced, recurrent
or metastatic HER-2 negative breast cancer, correlate with treatment effect in patients
administered bevacizumab in combination with a docetaxel chemotherapy regimen. As is
shown in the appended illustrative example, it was surprisingly found that an increased
protein expression level of VEGFA or VEGFR2 correlated with improved progression free
survival of patients suffering from locally advanced, recurrent or metastatic HER-2 negative
breast cancer that were treated with bevacizumab and a docetaxel chemotherapy regimen in
comparison to patients treated with placebo and a docetaxel chemotherapy regimen (Figures
2 to 5). It was further surprisingly found that an increased combined expression level of
VEGFA and VEGFR2 correlated with improved progression free survival of patients

suffering from locally advanced, recurrent or metastatic HER-2 negative breast cancer that
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were treated with bevacizumab and a docetaxel chemotherapy regimen in comparison to
patients treated with placebo and a docetaxel chemotherapy regimen (Figure 6). It was also
surprisingly found that an increased combined expression level of VEGFA and PLGF
correlated with progression free survival in patients suffering from locally advanced,
recurrent or metastatic HER-2 negative breast cancer that were treated with bevacizumab
and a docetaxel chemotherapy regimen in comparison to patients treated with placebo and a

docetaxel chemotherapy regimen (Figure 7).

The invention, therefore, relates to an in vitro method of predicting the response to or
sensitivity to the addition of bevacizumab to a chemotherapy regimen of a patient suffering
from, suspect to suffer from or prone to suffer from breast cancer, in particular locally
advanced, recurrent or metastatic HER-2 negative breast cancer, comprising determining the
expression level, including combined expression levels, of one or more of VEGFA,
VEGFR2 and PLGF in a patient sample. Accordingly, in the context of the methods
described herein, the invention provides the use of specific probes, including for example
binding molecules like antibodies and aptamers, for the preparation of a diagnostic
composition for predicting the response to or sensitivity to the addition of bevacizumab to a
chemotherapy regimen of a patient suffering from, suspect to suffer from or prone to suffer
from breast cancer, in particular locally advanced, recurrent or metastatic HER-2 negative
breast cancer, comprising determining the expression level, including combined expression
levels, of one or more of VEGFA, VEGFR2 and PLGF in a patient sample. The invention,
accordingly, relates to the use of specific probes, including for example binding molecules
like antibodies and aptamers, for the preparation of a diagnostic composition for predicting
the response to or sensitivity to the addition of bevacizumab to a chemotherapy regimen of a
patient suffering from, suspect to suffer from or prone to suffer from breast cancer, in
particular locally advanced, recurrent or metastatic HER-2 negative breast cancer,

comprising determining the expression level of VEGFA or VEGFR?2 in a patient sample.

The invention provides an in vitro method of predicting the response to or sensitivity to the
addition of bevacizumab to a chemotherapy regimen of a patient suffering from, suspected to
suffer from, or prone to suffer from breast cancer, in particular locally advanced, recurrent or
metastatic HER-2 negative breast cancer, comprising determining the combined expression

level of VEGFA and VEGFR2 in a patient sample. Accordingly, in the context of the
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methods described herein, the invention provides the use of specific probes, including for
example binding molecules like antibodies and aptamers, for the preparation of a diagnostic
composition for predicting the response to or sensitivity to the addition of bevacizumab to a
chemotherapy regimen of a patient suffering from, suspect to suffer from or prone to suffer
from breast cancer, in particular locally advanced, recurrent or metastatic HER2 negative
breast cancer comprising determining the combined expression level of VEGFA and

VEGFR?2 in a patient sample.

The invention provides an in vitro method of predicting the response to or sensitivity to the
addition of bevacizumab to a chemotherapy regimen of a patient suffering from, suspected to
suffer from, or prone to suffer from breast cancer, in particular locally advanced, recurrent or
metastatic HER2 negative breast cancer comprising determining the combined expression
level of VEGFA and PLGF in a patient sample. Accordingly, in the context of the methods
described herein, the invention provides the use of specific probes, including for example
binding molecules like antibodies and aptamers, for the preparation of a diagnostic
composition for predicting the response to or sensitivity to the addition of bevacizumab to a
chemotherapy regimen of a patient suffering from, suspect to suffer from or prone to suffer
from breast cancer, in particular locally advanced, recurrent or metastatic HER2 negative
breast cancer comprising determining the combined expression level of VEGFA and PLGF

in a patient sample.

The invention provides an in vitro method of predicting the response to or sensitivity to the
addition of bevacizumab to a chemotherapy regimen of a patient suffering from, suspected to
suffer from, or prone to suffer from breast cancer, in particular locally advanced, recurrent or
metastatic HER-2 negative breast cancer comprising determining the combined expression
level of VEGFA, VEGFR2 and PLGF in a patient sample. Accordingly, in the context of the
methods described herein, the invention provides the use of specific probes, including for
example binding molecules like antibodies and aptamers, for the preparation of a diagnostic
composition for predicting the response to or sensitivity to the addition of bevacizumab to a
chemotherapy regimen of a patient suffering from, suspect to suffer from or prone to suffer
from breast cancer, in particular locally advanced, recurrent or metastatic HER-2 negative
breast cancer comprising determining the combined expression level of VEGFA, VEGFR2

and PLGF in a patient sample.
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The phrase '"responsive to" in the context of the present invention indicates that a
subject/patient suffering, suspected to suffer or prone to suffer breast cancer, in particular
locally advanced, recurrent or metastatic HER-2 negative breast cancer, shows a response to
a chemotherapy regimen comprising bevacizumab. A skilled person will readily be in a
position to determine whether a person treated with bevacizumab according to the methods
of the invention shows a response. For example, a response may be reflected by decreased
suffering from the breast cancer, in particular locally advanced, recurrent or metastatic HER-
2 negative breast cancer, such as a diminished and/or halted tumor growth, reduction of the
size of a tumor, and/or amelioration of one or more symptoms of the cancer. Preferably, the
response may be reflected by decreased or diminished indices of the metastatic conversion of
the breast cancer such as the prevention of the formation of metastases or a reduction of
number or size of metastases (see, e.g., Eisenhauser et al., New response evaluation criteria
in solid tumours: Revised RECIST guideline (version 1.1) Eur. J. Cancer 2009 45: 228-
247).

The phrase "sensitive to" in the context of the present invention indicates that a
subject/patient suffering, suspected to suffer or prone to suffer from breast cancer, in
particular locally advanced, recurrent or metastatic HER-2 negative breast cancer , shows in
some way a positive reaction to treatment with bevacizumab in combination with a
chemotherapy regimen. The reaction of the patient may be less pronounced when compared
to a patient "responsive to" as described hereinabove. For example, the patient may
experience less suffering associated with the disease, though no reduction in tumor growth
or metastatic indicator may be measured, and/or the reaction of the patient to the
bevacizumab in combination with the chemotherapy regimen may be only of a transient
nature, i.e., the growth of (a) tumor and/or (a) metastasis(es) may only be temporarily

reduced or halted.

The phrase "a patient suffering from" in accordance with the invention refers to a patient

showing clinical signs of breast cancer, in particular locally advanced, recurrent or metastatic

HER-2 negative breast cancer . The phrases "suspected to suffer from", "being susceptible
"ot

to", "prone to suffer from" or "being prone to", in the context of breast cancer, in particular

locally advanced, recurrent or metastatic HER-2 negative breast cancer, refers to an
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indication disease in a patient based on, e.g., a possible genetic predisposition, a pre- or
eventual exposure to hazardous and/or carcinogenic compounds, or exposure to carcinogenic

physical hazards, such as radiation.

The phrase "treatment effect of a chemotherapy regimen" in the context of the present

invention encompasses the terms "overall survival" and "progression-free survival".

The phrase "overall survival" in the context of the present invention refers to the length of
time during and after treatment the patient survives. As the skilled person will appreciate, a
patient's overall survival is improved or enhanced, if the patient belongs to a subgroup of
patients that has a statistically significant longer mean survival time as compared to another

subgroup of patients.

The phrase "progression-free survival" in the context of the present invention refers to the
length of time during and after treatment during which, according to the assessment of the
treating physician or investigator, the patient's disease does not become worse, i.e., does not
progress. As the skilled person will appreciate, a patient's progression-free survival is
improved or enhanced if the patient experiences a longer length of time during which the
disease does not progress as compared to the average or mean progression free survival time

of a control group of similarly situated patients.

The terms "administration" or "administering" as used herein mean the administration of an
angiogenesis inhibitor, e.g., bevacizumab (Avastin®), and/or a pharmaceutical
composition/treatment regimen comprising an angiogenesis inhibitor, e.g., bevacizumab
(Avastin®), to a patient in need of such treatment or medical intervention by any suitable
means known in the art for administration of a therapeutic antibody. Nonlimiting routes of
administration include by oral, intravenous, intraperitoneal, subcutaneous, intramuscular,
topical, intradermal, intranasal or intrabronchial administration (for example as effected by
inhalation). Particularly preferred in context of this invention is parenteral administration,

e.g., intravenous administration.

The term "antibody" is herein used in the broadest sense and includes, but is not limited to,

monoclonal and polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies),
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chimeric antibodies, CDR grafted antibodies, humanized antibodies, camelized antibodies,
single chain antibodies and antibody fragments and fragment constructs, e.g., F(ab’),
fragments, Fab-fragments, Fv-fragments, single chain Fv-fragments (scFvs), bispecific
scFvs, diabodies, single domain antibodies (dAbs) and minibodies, which exhibit the desired
biological activity, in particular, specific binding to one or fnore of VEGFA, VEGFR2 and

PLGF, or to homologues, variants, fragments and/or isoforms thereof.

The term "aptamer" is herein used in the broadest sense and includes, but is not limited to,
oligonucleotides, including RNA, DNA and RNA/DNA molecules, or peptide molecules,
which exhibit the desired biological activity, in particular, specific binding to one or more of
VEGFA, VEGFR2 and PLGF, or to homologues, variants, fragments and/or isoforms
thereof.

As used herein "chemotherapy regimen" or "chemotherapeutié agent" include any active
agent that can provide an anticancer therapeutic effect and may be a chemical agent or a
biological agent, in particular, that are capable of interfering with cancer or tumor cells.
Preferred active agents are those that act as anti-neoplastic (chemotoxic or chemostatic)
agents which inhibit or prevent the development, maturation or proliferation of malignant
cells. Nonlimiting examples of a chemotherapy regimen or chemotherapeutic agents include
alkylating agents such as nitrogen mustards (e.g., mechlorethamine, cyclophosphamide,
ifosfamide, melphalan and chlorambucil), nitrosoureas (e.g., carmustine (BCNU), lomustine
(CCNU), and semustine (methyl-CCNU)), ethylenimines/ methylmelamines (e.g.,
thriethylenemelamine (TEM), triethylene, thiophosphoramide (thiotepa),
hexamethylmelamine (HMM, altretamine)), alkyl sulfonates (e.g., busulfan), and triazines
(e.g., dacarbazine (DTIC)); antimetabolites such as folic acid analogs (e.g., methotrexate,
trimetrexate), pyrimidine analogs (e.g., S-fluorouracil, capecitabine, fluorodeoxyuridine,
gemcitabine, cytosine  arabinoside (AraC, cytarabine), 5-azacytidine, 2,2'-
difluorodeoxycytidine), and purine analogs (e.g., 6-mercaptopurine, 6-thioguanine,
azathioprine, 2'-deoxycoformycin (pentostatin), erythrohydroxynonyladenine (EHNA),
fludarabine phosphate, and 2-chlorodeoxyadenosine (cladribine, 2-CdA)); antimitotic drugs
developed from natural products (e.g., paclitaxel, vinca alkaloids (e.g., vinblastine (VLB),
vincristine, and vinorelbine), docetaxel, estramustine, and estramustine phosphate),

epipodophylotoxins (.e.g., etoposide, teniposide), antibiotics (.e.g, actimomycin D,
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daunomycin (rubidomycin), daunorubicon, doxorubicin, epirubicin, mitoxantrone,
idarubicin, bleomycins, plicamycin (mithramycin), mitomycinC, actinomycin), enzymes
(e.g., L-asparaginase), and biological response modifiers (e.g., interferon-alpha, 1L-2, G-
CSF, GM-CSF); miscellaneous agents including platinum coordination complexes (e.g.,
cisplatin, carboplatin, oxaliplatin), anthracenediones (e.g., mitoxantrone), substituted urea
(i.e., hydroxyurea), methylhydrazine derivatives (e.g., N-methylhydrazine (MIH),
procarbazine), adrenocortical suppressants (e.g., mitotane (o,p’-DDD), aminoglutethimide);
hormones and antagonists including adrenocorticosteroid antagonists (.e.g, prednisone and
equivalents, dexamethasone, aminoglutethimide), progestins (e.g., hydroxyprogesterone
caproate, medroxyprogesterone acetate, megestrol acetate), estrogens (e.g., diethylstilbestrol,
ethinyl estradiol and equivalents thereof); antiestrogens (e.g., tamoxifen), androgens (e.g.,
testosterone propionate, fluoxymesterone and equivalents thereof), antiandrogens (e.g.,
flutamide, gonadotropin-releasing hormone analogs, leuprolide), non-steroidal antiandrogens
(e.g., flutamide), epidermal growth factor inhibitors (e.g., erlotinib, lapatinib, gefitinib)
antibodies (e.g., trastuzumab), irinotecan and other agents such as leucovorin. For the
treatment of locally advanced, recurrent or metastatic HER-2 negative breast cancer,
chemotherapeutic agents for administration with bevacizumab include taxanes, such as

pactitaxel and docetaxel (see also the illustrative example herein provided).

In the context of the present invention, "homology" with reference to an amino acid
sequence is understood to refer to a sequence identity of at least 80%, particularly an identity
of at least 85%, at least 90% or at least 95% over the full length of the sequence as defined
by the SEQ ID NOs provided herein. In the context of this invention, a skilled person would
understand that homology covers further allelic variation(s) of the marker/indicator proteins

in different populations and ethnic groups.

As used herein, the term "polypeptide" relates to a peptide, a protein, an oligopeptide or a
polypeptide which encompasses amino acid chains of a given length, wherein the amino acid
residues are linked by covalent peptide bonds. However, peptidomimetics of such
proteins/polypeptides are also encompassed by the invention wherein amino acid(s) and/or
peptide bond(s) have been replaced by functional analogs, e.g., an amino acid residue other
than one of the 20 gene-encoded amino acids, e.g., selenocysteine. Peptides, oligopeptides

and proteins may be termed polypeptides. The terms polypeptide and protein are used
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interchangeably herein. The term polypeptide also refers to, and does not exclude,
modifications of the polypeptide, e.g., glycosylation, acetylation, phosphorylation and the
like. Such modifications are well described in basic texts and in more detailed monographs,
as well as in a voluminous research literature. The term polypeptide also refers to and

encompasses the term "antibody" as used herein.

The terms "treating" and "treatment" as used herein refer to remediation of, improvement of,
lessening of the severity of, or reduction in the time course of the disease or any parameter or
symptom thereof. Preferably said patient is a human patient and the disease to be treated is
breast cancer, in particular locally advanced, recurrent or metastatic HER-2 negative breast

cancer .

The terms "assessing" or "assessment” of such a patient relates to methods of determining
the expression levels of one or more of the marker/indicator proteins described herein,
including VEGFA, VEGFR2 and PLGF, and/or for selecting such patients based on the
expression levels of such marker/indicator proteins relative to control levels established in
patients diagnosed with breast cancer, in particular locally advanced, recurrent or metastatic

HER-2 negative breast cancer .

The term "expression level" as used herein refers may also refer to the concentration or

amount of marker/indicator proteins of the present invention in a sample.

In addition to the methods described above, the invention also encompasses further
immunoassay methods for assessing or determining the expression level of one or more of
VEGFA, VEGFR2 and PLGF, such as by Western blotting and ELISA-based detection. As
is understood in the art, the expression level of the marker/indicator proteins of the invention
may also be assessed at the mRNA level by any suitable method known in the art, such as
Northern blotting, real time PCR, and RT PCR. Immunoassay- and mRNA-based detection
methods and systems are well known in the art and can be deduced from standard textbooks,
such as Lottspeich (Bioanalytik, Spektrum Akademisher Verlag, 1998) or Sambrook and
Russell (Molecular Cloning: A Laboratory Manual, CSH Press, Cold Spring Harbor, NY,
U.S.A., 2001). The described methods are of particular use for determining the expression

levels of VEGFA, VEGFR2 and PLGF in a patient or group of patients relative to control
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levels established in a population diagnosed with breast cancer, in particular locally

advanced, recurrent or metastatic HER-2 negative breast cancer.

The expression level of one or more of VEGFA, VEGFR2 and PLGF, can also be
determined on the protein level by taking advantage of immunoagglutination,
immunoprecipitation (e.g., immunodiffusion, immunelectrophoresis, immune fixation),
western blotting techniques (e.g., (in sifu) immuno cytochemistry, affinitychromatography,
enzyme immunoassays), and the like. Amounts of purified polypeptide in solution may also
be determined by physical methods, e.g. photometry. Methods of quantifying a particular
polypeptide in a mixture usually rely on specific binding, e.g., of antibodies. Specific
detection and quantitation methods exploiting the specificity of antibodies comprise for
example immunoassay methods. For example, concentration/amount of marker/indicator
proteins of the present invention in a patient sample may be determined by enzyme linked-
immunosorbent assay (ELISA). Alternatively, Western Blot analysis or immunostaining can
be performed. Western blotting combines separation of a mixture of proteins by
electrophoresis and specific detection with antibodies. Electrophoresis may be multi-
dimensional such as 2D electrophoresis. Usually, polypeptides are separated in 2D
electrophoresis by their apparent molecular weight along one dimension and by their

isoelectric point along the other direction.

As mentioned above, the expression level of the marker/indicator proteins according to the
present invention may also be reflected in an increased expression of the corresponding
gene(s) encoding the VEGFA, VEGFR2 and/or PLGF. Therefore, a quantitative assessment
of the gene product prior to translation (e.g. spliced, unspliced or partially spliced mRNA)
can be performed in order to evaluate the expression of the corresponding gene(s). The
person skilled in the art is aware of standard methods to be used in this context or may
deduce these methods from standard textbooks (e.g. Sambrook, 2001, loc. cit.). For
example, quantitative data on the respective concentration/amounts of mRNA encoding one
or more of VEGFA, VEGFR2 and/or PLGF can be obtained by Northern Blot, Real Time
PCR and the like.

In a further aspect of the invention, the kit of the invention may advantageously be used for

carrying out a method of the invention and could be, inter alia, employed in a variety of
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and the chemotherapy regimen in accordance with his/her professional experience.
Therefore, in certain aspects of the present invention, a method is provided for the treatment
or improving the overall survival and/or progression-free survival of a patient suffering from
or suspected to suffer from breast cancer, in particular locally advanced, recurrent or
metastatic HER-2 negative breast cancer , with bevacizumab in combination with a
chemotherapy regimen, whereby said patient/patient group is characterized in the assessment
of a biological sample from the patient, in particular a blood plasma sample, said sample
exhibiting an increased expression level of one or more of VEGFA, VEGFR2 and PLGF
relative to control levels established in patients diagnosed with breast cancer, in particular
locally advanced, recurrent or metastatic HER-2 negative breast cancer . The present
invention also provides for the use of bevacizumab in the preparation of pharmaceutical
composition for the treatment of a patient suffering from or suspected to suffer from breast
cancer, in particular locally advanced, recurrent or metastatic HER-2 negative breast cancer,
wherein the patients are selected or characterized by the herein disclosed protein
marker/indicator status (i.e., one or more of an increased expression level of VEGFA,
VEGFR?2 and PLGF relative to control levels established in patients diagnosed with breast

cancer, in particular locally advanced, recurrent or metastatic HER-2 negative breast cancer.

The skilled person will recognize that the discovery that the expression level of one or more
of VEGFA, VEGFR2 and PLGF in locally advanced, recurrent or metastatic HER-2
negative breast cancer patients is predictive of the sensitivity to or responsiveness of the
patient to the addition of bevacizumab to a chemotherapy regimen may have implications for

other cancers.

The figures show:

Figure 1: Kaplan Meier Curve for Progression Free Survival for the overall biomarker
population for bevacizumab (low or high dose) plus docetaxel therapy versus placebo plus
docetaxel therapy for patients being treated for locally advanced, recurrent or metastatic
HER-2 negative breast cancer. Short-dash line represents placebo plus docetaxel. Solid line
represents low dose bevacizumab (7.5 mg/kg every 3 weeks) plus docetaxel. Long-dash line

represents high dose bevacizumab (15 mg/kg every 3 weeks) plus docetaxel.
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Figure 2: Forest Plot of hazard ratio of progression-free survival before start of subsequent
antineoplastic therapy by Biomarker (Placebo and Low Dose Bevacizumab), a dichotomized
analysis, for bevacizumab (low dose) plus docetaxel therapy versus placebo plus docetaxel
therapy for patients being treated for locally advanced, recurrent or metastatic HER-2

negative breast cancer.

Figure 3: Forest Plot of hazard ratio of progression-free survival before start of subsequent
antineoplastic therapy by Biomarker (Placebo and High Dose Bevacizumab), a dichotomized
analysis, for bevacizumab (high dose) plus docetaxel therapy versus placebo plus docetaxel
therapy for patients being treated for locally advanced, recurrent or metastatic HER-2

negative breast cancer.

Figure 4: Kaplan Meier Curve of progression-free survival before start of subsequent
antineoplastic therapy for low expressioﬁ level (<125 pg/ml) VEGFA, (Figure 4A), and high
expression level (225 pg/ml) VEGFA, (Figure 4B), for bevacizumab (low or high dose)
plus docetaxel therapy versus placebo plus docetaxel therapy for patients being treated for
locally advanced, recurrent or metastatic HER-2 negative breast cancer. Short-dash line
represents placebo plus docetaxel. Solid line represents low dose bevacizumab (7.5 mg/kg
every 3 weeks) plus docetaxel. Long-dash line represents high dose bevacizumab (15 mg/kg

every 3 weeks) plus docetaxel.

Figure 5: Kaplan Meier Curve of progression free survival before start of subsequent
antineoplastic therapy for low expression level (<11 ng/ml) VEGFR2, (Figure 5A), and high
expression level (A1 ng/ml) VEGFR2, (Figure 5B), for bevacizumab (low or high dose)
plus docetaxel therapy versus placebo plus docetaxel therapy for patients being treated for
locally advanced, recurrent or metastatic HER-2 negative breast cancer. Short-dash line
represents placebo plus docetaxel. Solid line represents low dose bevacizumab (7.5 mg/kg
every 3 weeks) plus docetaxel. Long-dash line represents high dose bevacizumab (15 mg/kg

every 3 weeks) plus docetaxel.

Figure 6: Kaplan Meier Curve of progression free survival before start of subsequent
antineoplastic therapy for combined low expression level (Formulal < -0.132) and

combined high expression level (Formulal =-0.132) of VEGFA and VEGFR2 for
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high dose bevacizumab (15 mg/kg every 3 weeks) plus docetaxel.

Figure 7: Kaplan Meier Curve of progression free survival before start of subsequent
antineoplastic therapy for combined low expression level (Formula 2 < -0.006) and
combined high expression level (Formula2 =-0.006) of VEGFA and PLGF for
bevacizumab (low or high dose) plus docetaxel therapy versus placebo plus docetaxel
therapy for patients being treated for locally advanced, recurrent or metastatic HER-2
negative breast cancer. Solid line represents placebo plus docetaxel. Long-dash line
represents low dose bevacizumab (7.5 mg/kg every 3 weeks) plus docetaxel. Short-dash line

represents high dose bevacizumab (15 mg/kg every 3 weeks) plus docetaxel.
Figure 8: SEQ ID NO:1, Exemplary amino acid sequence of VEGFA.
Figure 9: SEQ ID NO:2, Exemplary amino acid sequence of VEGFR2.
Figure 10: SEQ ID NO:3, Exemplary amino acid sequence of PLGF.

Figure 11: Measurements of increasing concentrations of VEGF;;, VEGF 21, VEGF 65 and
VEGF,g9 as measured on an IMPACT chip.

Figure 12: Measurements of increasing concentrations of VEGF 19, VEGF 121, and VEGF 65

as measured using the Elecsys® Assay on the automated Elecsys® analyzer.

Figure 13: Data from EDTA- and Citrate samples from the same patients measured twice
with the IMPACT assay. The VEGFA concentration is about 40% higher for EDTA-plasma
than for Citrate with a Spearman correlation for the EDTA-Citrate method comparison of

about 0.8.

Figure 14: Shown are the counts (ECL-signal) measured when increasing concentrations of
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VEGF;¢s, produced recombinantly in E. coli or in HEK-cells, respectively, were measured

on the automated Elecsys® analyzer.

The present invention is further illustrated by the following non-limiting illustrative

example.
EXAMPLE 1

In the AVADO trial (BO17708), patients with untreated locally advanced, recurrent or
metastatic HER-2 negative breast cancer were randomized to docetaxel 100 mg/m” plus
bevacizumab 7.5 mg/kg every 3 weeks (n=248), bevacizumab 15 mg/kg (n=247) every three
weeks or placebo (n=241) see Figure 1, also see Miles, J. Clin. Oncol., 24 May 2010 (e-
published)).

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

An investigation of the status of biomarkers related to angiogenesis and tumorigenesis
revealed that the expression levels of three biomarkers relative to control levels determined
in the entire biomarker patient population correlated with an improved treatment parameter.
In particular, patients exhibiting a higher expression level of VEGFA relative to control
levels determined in the entire biomarker patient population, demonstrated a prolonged
progression free survival in response to the addition of bevacizumab to docetaxel therapy.
Patients exhibiting a higher expression level of VEGFR2 relative to control levels
determined in the entire biomarker patient population, demonstrated a prolonged progression
free survival in response to the addition of bevacizumab to docetaxel therapy. Also patients
exhibiting higher combined expression level of VEGFA and VEGFR?2 relative to control
levels determined in the entire biomarker patient population, demonstrated a prolonged
progression free survival in response to the addition of bevacizumab to docetaxel therapy. In
addition, patients exhibiting higher combined expression level of VEGFA and PLGF relative
to control levels determined in the entire patient population, demonstrated a prolonged
prolonged progression free survival in response to the addition of bevacizumab to docetaxel

therapy.
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Patients and Immunochemical Methods

A total of 736 patients participated in the BO17708 study, and blood plasma samples from
396 of the participants were available for biomarker analysis. The baseline characteristics of
the 396 patients in the biomarker analysis and the remaining patients for which no biomarker

analysis was possible are provided in Table 1A and Table 1B.

Table 1A. Baseline characteristics

biomarker biomarker
evaluable unevaluable
N=396 N=334

Sex

Female 396 (100%) 334 (100%)

n 396 334
Randomized treatment

placebo + docetaxel 129 (33%) 109 (33%)

bevacizumab (7.5 mg/kg) 129 (33%) 118 (35%)

+ docetaxel

bevacizumab (15 mg/kg) 138 (35%) 107 (32%)

+ docetaxel

n 396 334
Age (years)

Mean 54.4 52.8

SD 10.72 10.46

SEM 0.54 0.57

Median 55.0 53.0

Min-Max 29 - 83 2677

n 396 334
Age Category (years)

<65 316 (80%) 288 (86%)

> =065 80 (20%) 46 (14%)

n 396 334
Race

White 375 (95%) 234 (70%)

Black 4 (1%) 3 (<1%)

Other 17 (4%) 97 (29%)

n 396 334
Weight (kg)
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biomarker biomarker
evaluable unevaluable
N=396 N=334
Mean 68.79 67.23
SD 14.097 14.185
SEM 0.708 0.780
Median 67.00 66.70
Min-Max 42.8-135.6 37.5-121.2
n 396 331
Height (cm)
Mean 161.79 160.41
SD 7.158 7.351
SEM 0.360 0.402
Median 162.00 160.0
Min-Max 137.0-189.0 140.0 — 184.0
n 396 334
Smoking Status
Never smoked 252 (64%) 232 (70%)
Past smoker 99 (25%) 61 (18%)
Current smoker 44 (11%) 38 (11%)
n 395 331
Smoking — Pack Years
Mean 24.06 33.63
SD 79.907 81.309
SEM 7.294 8.925
Median 10.00 15.00
Min-Max 0.3 -860.0 0.5-720.0
n 120 83
Table 1B. Baseline characteristics
biomarker biomarker
evaluable unevaluable
N=396 N=334
Body Surface Area (sqm)
Mean 1.726 1.698
SD 0.1725 0.1796
SEM 0.0087 0.0099
Median 1.710 1.700
Min-Max 1.35-2.42 1.29-2.33
n 396 331
Performance Status (ECOQG)
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0. 71*1 0g2( M e z;_ié_éﬁﬁﬁﬁ Formul-a gQ( 0)
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0. 18*1 0g2( VEGFA) +0. 42* 109g2(PLGF) 13.1 358 310
Disease Free Interval
< =24 months 138 (35%) 118 (35%)
> 24 months 255 (65%) 216 (65%)
n 393 334
Hormone Receptor ER Status
Negative 104 (26%) 103 (31%)
Positive 290 (73%) 229 (69%)
Unknown 2 (<1%) 2 (<1%)
n 396 334
ER/PgR Combined Status
Negative 81 (21%) 82 (25%)
Positive 314 (79%) 250 (75%)
n 395 332
Number of Metastatic Sites
<3 209 (53%) 175 (53%)
>=3 183 (47%) 156 (47%)
n 392 331
Blood Plasma Analysis

Plasma samples were collected after randomization and before any study treatment was

administered. All samples were obtained from patients that were thereafter treated with

docetaxel 100mg/m2 plus either bevacitumab 7.5mg/kg every three weeks, bevacizumab

15mg/kg every three weeks or placebo until disease progression.

A total of 4.9 mLs of blood were drawn into a S-monovette® (EDTA) tube (or a citrated

plasma tube for the 16 patients on anticoagulant therapy). They were mixed immediately
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versus t elzrga?fgc?%y gentleHli?mge%t?c?{lﬂo} tlxep ttglgea%%cii Ownerg -(\:/e%ltrlflfxelged within 30 minutes at
approximately 1500g in centrifuge (room temperature for 10 minutes). Immediately
hereafter, supernatant plasma was aliquoted in a clear polypropylene SmL transfer tube.
Thereafter, plasma was aliquoted into 2 plastic storage tubes (approximately 1.25 ml each).
Samples were stored in an upright position at -70°C. In some cases, samples were stored at -

20°C for up to one month and then transferred to -70°C.

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

IMPACT Multiplex Assay Technology

Roche Professional Diagnostics (Roche Diagnostics GmbH) has developed a multimarker
platform under the working name IMPACT (Immunological MultiParameter Chip
Technology). This technology was used for the measurement of the protein markers
mentioned above in the "blood plasma analysis" section. The technology is based on a small
polystyrene chip manufactured by procedures as disclosed in EP 0939319 and EP 1610129.
The chip surface was coated with a streptavidin layer, onto which the biotinylated antibodies
were then spotted for every assay. For each marker, spots of antibodies were loaded in a
vertical line onto the chip. During the assay, the array was probed with specimen samples

containing the specific analytes.
For the described analyses, chips from Lot01 were used

The plasma volume required per specimen for measuring all markers on one chip was 8 pL,
which was applied together with 32 pL of an incubation buffer (50 mM HEPES pH 7.2, 150
mM NacCl, 0.1% Thesit, 0.5% bovine serum albumin and 0.1% Oxypyrion as a preservative
agent). After incubation for 12 minutes and washing of the chip using a washing buffer (5
mM Tris pH 7.9, 0.01% Thesit and 0.001% Oxypyrion) the digoxigenylated monoclonal
antibody mix was added (40 uL of incubation buffer including a mix of the analyte-specific
antibodies labeled with Digoxigenin) and was incubated for an additional 6 minutes to bind

onto the captured analytes. The second antibody was finally detected with 40 pL of a
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reagent buffer (62.5 mM TAPS pH 8.7, 1.25 M NaCl, 0.5% bovine serum albumin, 0.063%
Tween 20 and 0.1% Oxypyrion) including an anti-digoxigenin antibody conjugate coupled
with fluorescent latex. Using this label, 10 individual binding events in a single spot could
be detected, resulting in very high sensitivity down to the fmol/L concentration. Chips were
transported into the detection unit, and a charge coupled device (CCD) camera generated an
image that was transformed into signal intensities using dedicated software. Individual spots
were automatically located at predefined positions and quantified by image analysis. For
each marker, lines of 10-12 spots were loaded on the chips, and a minimum of 5 spots was
required to determine the mean concentration of samples. The advantages of the technology
are the ability of multiplexing up to 10 parameters in a sandwich or competitive format. The
calibrators and patient samples were measured in duplicate. One run was designed to
contain a total of 100 determinations, including 2 multi-controls as a run control. Since some
of the selected analytes react with each other (i.e VEGFA and PLGF with VEGFRI or
VEGRF2 or VEGFA forms heterodimers with PLGF), the 5 analytes were divided on three
different chips as follows:

Chip 1: VEGFA

Chip 2: VEGFR1, VEGFR2, E-Selectin

Chip 3: PLGF

The following antibodies were used for the different assays:

Analyte Capture antibody | Manufacturer | Detection antibody | Manufacturer
Bender
VEGFA <VEGF-A>M-3C5 RELIATech <VEGF>M-26503 | R&D Systems
VEGFR1 <VEGF-R1>M- Roche <VEGF-R1>M- Roche
49560 Diagnostics 49543 Diagnostics
<VEGF-R2>M- <VEGF-R2>M-
VEGFR2 89115 R&D Systems 20109 R&D Systems
.| <E-Selectin>M- <E-Selectin>M-
E-Selectin BBIG-E5 R&D Systems 5p11 R&D Systems
Roche <PLGF>M- Roche
PLGF <PLGF>M-2D6D3 Diagnostics 6A11D2 Diagnostics
Statistical Analysis

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

or above median).
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Results

Blood Plasma Markers

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

Table 2: Descriptive Statistics of Biomarker Values (Baseline)

VEGFA VEGFR2 |PLGF

(pg/mL) (ng/mlL) (pg/mL)
min 20.0 0.1 5.8
qu 25% |64.5 9.1 17.04
median {125.0 11.0 21.31
qu 75% |240.5 13.4 27.02
max  13831.1 72.4 282.10
mean |216.5 11.6 24.58
sd 322.63 4.58 20.38
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Table 3 presents the results of the analysis of the association of VEGFA or VEGFR2 with

treatment effect on progression free survival.

Table 3
Low dose High dose
HR (95%CT) Interaction HR (95%CT) Interaction
p-value p-value

VEGFA low | 0.96 (0.62 —1.48) 0.86 (0.56 — 1.32)
P=0.0136 P=0.0808

VEGFA high | 0.52 (0.33-0.81) 0.49(0.31 -0.76)

VEGFR2 low | 1.10(0.73 - 1.67) 0.75 (0.49 - 1.16)
P=0.0342 P=0.2545

'VEGFR2 high| 0.46 (0.28 —0.74) 0.54 (0.35-0.85)

In this analysis, for VEGFA, Low VEGFA (<125 pg/ml) and High VEGFA (=25 pg/ml),
and for VEGFR2, Low VEGFR2 (<11 ng/ml) and High VEGFR2 (=1 ng/ml) were used.

These results show that the Hazard Ratio for treatment effect is significantly better in the
subset of patients with high VEGFA compared to patients with low VEGFA. These results
also show that the Hazard Ratio for treatment effect is significantly better in the subset of
patients with high VEGFR2 compared to patients with low VEGFR2. The same trend is
observed when comparing low and high dose bevacizumab to placebo, the statistical
evidence of difference between high and low biomarker sub-group is stronger in the patients
treated with low dose bevacizumab. Therefore, VEGFA and VEGFR2 are each independent

predictive biomarkers for bevacizumab treatment effect on Progression Free Survival.
Table 4 presents the analysis of biomarker combinations association with treatment effect on
progression free survival for low dose (7.5 mg/kg every 3 weeks) bevacizumab and for high

dose (15 mg/kg every 3 weeks) bevacizumab.

For this analysis
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Formula 1: norm(VEGFA)+1.3*norm(VEGFR2)
Equivalent formula: 0.71*log2(VEGFA)+3.16*1og2(VEGFR2)-15.6

and

Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF)
Equivalent formula: 0.18*log2(VEGFA)+0.42*log2(PLGF)-3.1

Where we use log2 transformation and

log 2(x,) — median(log 2(x))
mad (log2(x))

x, = norm(x;) =

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

Table 4:  Association with treatment effect on Progression Free Survival (bi-marker
analysis) for low dose (7.5 mg/kg every 3 weeks) bevacizumab and for high dose
(15 mg/kg every 3 weeks) bevacizumab

Low Dose (7.5 mg/kg) High Dose (15 mg/kg)
versus Placebo versus Placebo
HR (95%CI) Interaction HR (95%CI) Interaction
p-value p-value
VEGFA &
VEGFR2 low | 11 (0:72,1.69) 0.84 (0.54, 1.3)
VEGFA & 0.0077 0.0580
VEGFR2 high| 474 (0.3.0.75) 0.483 (0.31,0.76)
VEGFA &
PLGF low 1.01 (0.65,1.58) 0.845 (0.53,1.34)
VEGFA & 0.037 0.12
PLGF high 0.518 (0.33,0.81) 0.507 (0.33,0.78)

In this analysis, a high combined expression level of VEGFA and VEGFR2 is
Formula 1 =-0.132 and a low combined expression level of VEGFA and VEGFR2 is
Formula 1 < -0.132, and a high combined expression level of VEGFA and PLGF is
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Formula 2 =-0.006 and a low combined expression level of VEGFA and PLGF is
Formula 2 < -0.006.

These results show that the Hazard Ratio for treatment effect is significantly better in the
subset of patients with high VEGFA & VEGFR2 combination compared to patients with low
VEGFA & VEGFR2 combination. These results also show that the Hazard Ratio for
treatment effect is significantly better in the subset of patients with high VEGA & PLGF
combination compared to patients with low VEGFA & PLGF combination. The same trend
is observed when comparing low and high dose bevacizumab to placebo, the statistical
evidence of difference between high and low biomarker sub-group is stronger in patients
treated with low dose bevacizumab. Therefore, VEGFA & VEGFR2 combination and
VEGFA & PLGF combination are each independent predictive biomarkers for bevacizumab

treatment effect on Progression Free Survival.

The predictive value of VEGF-A in the(bevacizumab 15 mg/kg arm was explored further by
subdividing the cohort into quartiles according to VEGF-A levels. The 95% confidence
intervals for all quartiles overlapped. In the first quartile (< 64 pg/ml), a very limited
treatment effect was observed (hazard ratio 0.86). In the highest quartile (>240 pg/ml), the
hazard ratio for PFS was 0.39 (95% CI:0.19-0.77) and te difference in median PFS was more
pronounced than in the other groups. Overall, the point estimates of the quartiles show a
consistent improvement in the hazard ratio with increasing VEGF-A levels. These results

are shown in Table 5 below.
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Table 5: PFS According to VEGF-A Quartile
Median PFS Months
VEGF-A No. of No. of Bevacizumab | Placebo + HR
Quartile patients Events 15 mg/kg + docetaxel (95% CI)
docetaxel
1 71 43 8.6 8.3 0.86
(0.47-1.59)
2" 68 43 8.5 7.2 0.75
(0.42-1.44)
3 65 43 8.4 6.5 0.55
(0.30-1.01)
4" 61 36 10.3 7.5 0.39
(0.19-0.77)

Example 2: Detection of shorter isoforms of VEGF-A using the IMPACT Assay

This example demonstrates that, based on the antibodies used for detection of VEGF-A on
the IMPACT platform, the shorter isoforms of VEGF-A are preferentially measured as
compared to the longer isoforms of VEGF-A.

The assay was performed as described above under the section relating to the IMPACT

technology using the antibodies listed in the table before the “statistical analysis™ section.

Four different VEGF-A forms, i.e. VEGF;;;, VEGF;;, VEGF s and VEGF 39 were
available and used in the analysis. VEGF 11, VEGF;;; (both derived from expression in E.
coli), and VEGF ;s (obtained recombinantly in an insect cell line) was purchased from R&D
Systems, Minneapolis, USA and VEGFgy was obtained from RELIATech, Wolfenbiittel,
Germany. It has turned out later that VEGF189 appears to be rather unstable and that the
data obtained with that material cannot be relied upon. As shown in Figure 11 the shorter
isoforms having 111 or 121 amino acids, respectively, which had been produced in E. coli
and are not secondarily modified, e.g., not glycosylated, are detected better as compared to

the longer isoforms with 165 amino acids. VEGF165 had been obtained in an insect cell line
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secondzril%l. nodi.fied, e.g., not glycosylated, are detected better as

conpar ed! MY $Songer isoforms with 165 amino acids. VEGF165 had been
obtained in an insect cell line 67 and is at |least partially glycosyl ated.
The biologically interesting plasm n cl eavage product VEG- i 0o was not

avai | afflxanfpde 3t Petertien af shoit YESHT ispformstusing the diledsss® Aqalygebe expect ed t hat
detection of this isoformw ||l be conparable to what is seen for the
VEG--nol ecul e with 111 am no acids. Exanple 3: Detection of short VEG-

i sof or Mhisuska@ple h@esEiBGs ¥gfbribitakty demodtiasing XAnPlae HeSC rnishgs thex Biickysant s
denonstrating that an assay using the El ecsysO Anal yzer and a correspondi ng
assay daaler arbd cppeendiag aswyrqan\reased o feedsshon YEREHSYPERTH hama VEGE- A
assaynﬁﬁ%mtdr ansferred from | MPACT to the automated in-vitro diagnostics
syste ecsysO0 (Roche Diagnostics GrbH, Mannhein). The same capture

anti body as in the | MPACT Assay, <hVEGF- A>-nBC5 ( RELI ATech, Wbl fenbilttel)

was used, while the capture antjhody <hV - A>-n25603 (R&D. Systens,.
v oo gri LRGES dog ¢ Re TR B IVPUES (oolr SO, SRVIEOLIASTRAES 6. 1

( Genenfsg&aﬂ FROLLER PRBCHE BREHSER) Gritle NIIFHRAAS SRY S RApRe: ARibbl$ agif omat ed
El ecsysO system are | mmuno assays using el ectrochem | um nescense” (ECLI A) as
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gener ati,@8m wiR r '1a&t1b?;iA<qg4\iM@,t>eﬂlAﬁ\6E SARBREh, SYutd Son Fiagéido)and 75 111 of

rut henyl at ed <VEG-- A> 6.1 at 2 jig/m both in reaction buffer (50 nM
Tris (pH7.4), 2 mMEDTA 0.1 %thesit, 0.2 %bovine 1gG 1.0 % bovi ne

serum al,bum n) were incubated for i i 0 | S e, . il
of " o i RnolRa s HAEUREDE thd Qloda bR ¥ kP pBming AR Cusid
i ncubateifoitehiludginydaohse (AOILIAN east tRNsiphd Ufaiceding ofcladl@ddilhi Bapresnt

m nutes. During these incubation steps an anti body anal yte anti body .
sandwi candvEch ssardthe Notindatpd gapturo ROy ipdn i sirenteddinFsqaigd, ymagngtic
m cropar.t. s . i [ e~El ys
Syt o B g O e e TSP,
pr ef er éiaybited R HERASYROCYEGH.A 1a8mbyunids assdsstdnylatel pWEGE-edM-

South Skop Bk SeopotnEarcton by (1765 GHoch. prodtERAN A leh Tidec
cell I iOn?‘f%)a?gtﬂr(i)rl}t FYRPYH i s REP B i 8 B ere MABERR P S hinut&ew Rk b N ept i al

bi nding o EGF i soforms that had been seen wth the | MPACT(r) Assay
was conhinpleedl phof hmi&Ebputyls sagwasion Ams stdpdrafien thei fyystr @miRtes of in¢ubation

El ecsys(r). as t he i sof or 121 and t | asm n cl eavage product
VeGE: 1200 o SBak miny sorakcionan a6R Lt AT rE A drRatoD | o

hi gher &80shtdnbbdy hidRe YEGHodBandFeBNP&nttd thet 8 Holfd tdtheShRFdpaMics.
isoforms in plasma collected in Na citrate and EDTA Paired plasma sanpl es
wer e cdlinadlyt tbe nhicopepigtdaserre tansfarredERp the| degestipy chambgrradrihe @Eecﬁ’é& st i c

br east gLancer in _both an I%%Tﬁ nonovette (5nL)- and Citrate Mnovette

col | ect?%?‘\gli‘aﬂllggne(r%t}ﬂ_n)efn WIH™ 30 minutes of blood collection, blood tubes
were placed into the centrifuge and spun 1500 g at roomtenperature for 10
mnutes, until cells and plasma were separated. |nmediately after

cent ri filhgalqayage prreugsispdomn preserenteetung GloesaRsY BOf et apsayova asresimsl wite

transfer. . - f.qu ' or vol une
caon anr o nery Bl R 1T el b s Rt O R AR Ve
sanpl esSouet BamEasUkes, WEGTY12hend VRAET #s&ayh pesacddoiacnaileace celAsinslodn i n
Figure 13, the VEGFA concentration is about 40% hi gher for plasma sanpl es
coll ected and stored in EDTA conpared to plasma sanples coll ected and

stored in citrate with a Spearman correlation for the EDTA-Citrate MC of
about 0.8 for baseline sanples collected prior to treatnent.



Exanpl e 5: Conparative neasurenent of unnodified and nodified VEGF165 on
the El ecsys anal yzer This exanpl e descri bes experinents denonstrating that
t hat t he WDeoryE@®sAnal yzer and a correspondi ng assay camCh&Pasian61202 det ect
unnodi fied VEGF in human plasma. The VEGF- A assay was transferred from

| MPACT to the autonmated in-vitro diggnostics system El ecsysO (Roche

Di agnostics GrbH, Mannheim). The same capture antibody as in the | MPACT

, E RE ATech | f ittel le th
ot oot PV EY doa) SR VEEE VHBIRS6Te PR EySRL A hSRROT S B on 1 he
| MPACT 45y ﬁﬁc%@e‘ﬂ%%erf &Rh MFMCf@VE%y AVES @%ﬁr@w@i ih GREBESS BsapOrld thosan

Franci sco). 69 The imunoassays running on the automatéd Elecsys system
are i rmurﬁtgua@slaym tisi Bipceys& vssay Hberiijofoinme ¥EETHS 21 BOLL It paaarrtuhelwwﬁal

gener at i t y. In.t resent assay t.he t

capt ur 8% gﬁf‘i ggg{]}o Ltoqugspfﬁwse?wg’ ﬂetS‘ga%“&d% ?’f@aﬁ??-‘és #BECM‘ g% fes and
t he ruthgnnigted vetedkson antlbody alloms for signal generation. 75 ul of
bi otinyl ated” <VEGF-A>-nBC5 at 1.5 ug/nl and 75 ul of ruthenyl ated

<VEG-- A>MA. 4. 6.1 at 2 jig/m both in reactlon buffer (50 MM Tris (pH 7.4),

E3 {: _ | t‘éh’lﬁ&’ H%%'rtnl)cle
suspengpM was added after the first 9 nlnutes of |ncubat|on and the whol e
m xture then incubated for an additional 9 minutes. During these incubation
steps an anti body-anal yte-anti body sandwich is fornmed that is bound to the
i cr op | BRmaFt ' fin UEBRST QbLf Fulr
detect?gﬁ&g %ﬁ r&gﬁh%%g&%fé%gggggeé%%ﬁi§§?§§§gna generé@gon gn readout
The pr efetasemicebebstt tmctl &t Hpsh MEGEDAAassanoves (ansessed Gitrate plomolveted

et ot 6CHSL ARG VECHI: 5*5@?%2{38%8{1@55@@89&Eﬁﬁ%iiorqﬁbqtp@?ﬂi?gr FercilaesCiie
Di agnogid GSrifes gﬁd‘k@un 149 %T oBhERhIR atke T} 1@ nBhutdd) 'ﬂﬂ@h Eél%chn\f%s%@{’ t hat

had been seen Wwith the | M assay was confirned in the El ecsys assay. As
shown mrﬂe@ara@dlhrnmemate&wa@reestyﬁum@ayth@ &soa g chiedel | WVEGRIBE ik

detected th an oXi 5-fol.d h| er sitiv n,nodi fi.ed VEGF
165 S /B RoRR B b Mg SaltyRORly 3SR dhtd T R it
the pr Qgﬁ@ﬁﬁﬁz@ayfrgﬁ Uy kgl a @tpeatepqtqbetetetwffVEGrrrgAftrlomebraeQﬁés gaprcer by
addi ng bevaci zumab to said chenDthera regi men, said nethod coggrrsrng

(a) detwsapirad ngng e PrBAGITHA P desesid ab@rﬁerAwhovEGmFIamﬂér theEGERIA n a
pati ent Sa”Pimn ?‘s“%b&{%) }‘"‘“ilu %t for I}Q%sn?a gfe%' MRl %gﬁbét&%&' ANEWLh a
chenot (&Y% reginmen ti ent? havi ng an increased expression [evel of
VEGFA aadbared‘«&@?aﬁt%arsahpks \tsﬁéo@edczﬁfdt st@tedetxpma&swam al Speainsandeiretarionedr i n
patients di agnosed w th breast cancer in vitro nmethod for the
i dent i iR BnCERteaMpbarfiabart ¢ &5 dassling 5%181’]6? callsstsdinries 14 Beametaddi ti on of
bevaci zumab treatnent to a chenotherapy regi nen, said nmethod conpri sing
detelinining the protein expression |evel of VEGFA and/or VEGFR2 in a
sanpl e Fxaaipla Sp longriratius pratwdnient sbfuherodifiehnod nbelified MEGE] GS0ois tlid er
from breast cancer, whereby an increased expression | evel of VEG-A and/ or
VEGFR2 Eledsks aralvier’ control ~expression level s determined in patients
suffering from breast cancer is indicative of a sensitivity of the patient
to the addition of bevaci zumab to sai d chenot herapy regi nen.

This example describes experiments demonstrating that that the Elecsys® Analyzer and a

corresponding assay can be used to detect unmodified VEGF in human plasma.

The VEGF-A assay was transferred from IMPACT to the automated in-vitro diagnostics
system Elecsys® (Roche Diagnostics GmbH, Mannheim). The same capture antibody as in
the IMPACT assay, <hVEGF-A>-m3C5 (RELIATech GmbH, Wolfenbiittel) was used,
while the detection antibody <hVEGF-A>-m25603 (R&D Systems, Minneapolis) used on
the IMPACT system was replaced by <hVEGF-A>-mA4.6.1 (Genentech, South San

Francisco).



3. Use of bevaci zumab for inproving the progression free survival of a
chenot herapy regi nen of a patient suffering from breast cancer conpri sing
the fol | omDng12atiese: (a) determining the protein expres®CoEPR@v®b220f VEGFA
and/or VEGFR2 in a patient sanple; and (b) adm nistering bevaci zunmab in
conbi nation with a chenotherapy regigen to the patient having an increased
expression | evel of VEGFA and/or VEG-FR2 relative to control expression

| evel s determined in patients diagnosed with breast cancer. 71 4.The

met hod or use of any one of clainms 1 to 3, wherein the dose of bevaci zumab
adm ni r: I das i T r | ; erein
t he Io?v‘h golggn%%\a}%g%zuna%glbgﬂst%za#g@%éedo?@e bcggs; %ﬂghﬁré%@g%m?s\%egk?m%h The
met hod eectroghenofumamscane (ECLdAxiassthe ¢ignad, genbiatieg rte¢hnelogys dn ghe lygesgot zumab

adm ni stered i s high . dose. bevacizumab., 7. .Th t hod or. use, of claim6,
wher ei %% é&hiaﬁﬁﬁyofggé’“ﬂf@véagfaz/ﬁ?m}imi %ntﬁ%)d?‘rd?“ﬁ% oY S I%i%{egeme%c weeks.
8. The y{BlopREcRE al® trethitieh Abid BletcdhSd Bhtiboih 1B fordosal baiagioaunmhi bs 10
ng/ kg of body wei ght every 2 weeks. 9. An in vitro nethod of predicting the

r esponddtinglagad s¥EERAvimyCE @t the veddl ehér/Sonl pévaberpiaad <0/ EEHeMdt her apy

regi me f .a. patie uspected t ferfr f l LOM; QY ne to
suffer %?8&1 %?éﬁ?%%tﬁé%?ea %‘?%g?‘.‘f%ifﬁgé H]z\t4 gn%%%rgﬁt%gwigi&hméx/ﬁr@%gi on
| evel of2 WBESFviheaRd) 010 NEGHRR sefunfalbaii®niers atpbged 6.9 Miraitgsatifiodo ot ofise of

any one of clainms 1 to 9, wherein the protein expression |evel determ ned
is a comppieedl bkofamigronpridy syspepsizEanadied afEERIrstIminpies HdR@ibatien use

of any 0 l.aj . b [ Ot iy i -evel

det or ri'poar ngledhiRrd dhd e afedor ARRLENO AR GERIRE 0=t e

met hod seps us @ntibodryhabneatibodly ahndwith tio f@mefl uhdthe bowaer thsimigregettetasi ni ng
the protein expression | evel of PL wherei n .t he protein expression |evel
det er mtHEdY|the MicoRRTiAlY X HESSPERH (bl ST CRR o PR CETEeT S of
speci figg; s‘i’éﬁ%ﬁgénefré%fontaﬁlﬁrﬁd%ﬁ’@r ation of a diagnostic conposition for
predictingt response to or sensitivity to the addition of bevaci zumab to

a chenot her apy

The preference of the Elecsys VEGF-A assay was assessed with purified recombinant
proteins: VEGF165 (produced recombinantly in E. coli by Peprotech) and VEGF165
(produced recombinantly in HEK-cells at Roche Diagnostics, Germany). The preferential
binding of unmodified VEGF165 that had been seen with the IMPACT assay was confirmed
in the Elecsys assay. As shown in Figure 14, in the Elecsys assay the unmodified VEGF 165
was detected with an approximately 5-fold higher sensitivity than modified VEGF 165.



72 reginmen of a patient suffering from suspect to suffer fromor prone to
suffer from breast cancer conprising determ ning the expression |evel of
one or nowe 20f2/NEEEA and VEGFR2 in a patient sanple, wheceinreaios2pr obes
are capabl e of detecting one or nore of VEGFA and VEGFR2. 14. The use of
claim 13 further conprising a probe &ﬁr determ ning the expression |evel of
PLGF. 15. The use of claim13 or 14 erein the probes are binding

nol ecul es i ke antibodies. 16. The nethod or use of any one of clains 1 to
15, wherein said expression level is detected by an i mmunoassay nethod. 17.
The met hod or use of claim 16, wherein said i munoassay nethod is ELI SA
18. The nmethod or use of any one of clains 1 to 17, wherein said patient
sanple is a blood sanple. 19. The nethod or use of any one of clainms 1 to
18, wherein said patient sanple is a blood plasma sanple. 20. The net hod or
use of any one of clains 1 to 19, rein said breast cancer is locally
advanced, recurrent or netastatic HERSnegative breast cancer. 21. The

nmet hod or use of any one of claim1 to 20, wherein said chenot herapy

regi men conprises docetaxel or paclitaxel. 22. The nethod of use of any one
of clailm 1 tA nahodvierisimosag dhe haratshiendpse swyivakeof e apeitsediedog dreamel .

23. The nethod or use.,of any one of clains. .to 22, wherein sai.d ti,ent is
bei ng co. t r R4 CHED PSNOBe RREZamED T ANdePerR IR e Mgy aid mEfhot
2012/ 010552RGH{pERAQ@11/ 062232 73 24. The nethod or use of claim23, wherein

said anti-cancer therapy is radiation. '
(a) determining the protein expression level of VEGFA and/or VEGFR2 in a

patient sample; and

(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased expression level of VEGFA and/or VEGFR2
relative to control expression levels determined in patients diagnosed with

breast cancer.

2. An in vitro method for the identification of a patient responsive to or sensitive to the
addition of bevacizumab treatment to a chemotherapy regimen, said method
comprising determining the protein expression level of VEGFA and/or VEGFR2 in a
sample from a patient suspected to suffer from or being prone to suffer from breast
cancer, whereby an increased expression level of VEGFA and/or VEGFR2 relative to
control expression levels determined in patients suffering from breast cancer is
indicative of a sensitivity of the patient to the addition of bevacizumab to said

chemotherapy regimen.

3. Use of bevacizumab for improving the progression free survival of a chemotherapy
regimen of a patient suffering from breast cancer comprising the following steps:
(a) determining the protein expression level of VEGFA and/or VEGFR2 in a
patient sample; and
(b) administering bevacizumab in combination with a chemotherapy regimen to the
patient having an increased expression level of VEGFA and/or VEGFR2
relative to control expression levels determined in patients diagnosed with

breast cancer.



25. The nethod or use of any one of clains 1 to 24, wherein said sanple is
obt ai ned before neoadjuvant or adjuvant therapy. 26. The nethod or use of
any one ovVocheyarssst to 24, wherein said sanpl es is obtaPoE®Padiil®s2232

neoadj uvant or adjuvant therapy. 27. A kit useful for carrying out the

met hod of any one of clains 1 to 26,,,conprising pol ypeptides capabl e of
determ ning the expression |level of 'one or nore of VEGFA, VEGFR2 and/ or
PLG-. 28Use of a polypeptide for determ ning the expression |evel of one or
nore of VEGFA, VEGFR2 and/or PLGF in any one of clains 1 to 26. 29.The kit

of claiym 27 f | m .2 r g

det er m ni ng ﬁ%}éﬁeglgogrjglggsl%o%fc+§vgq %8%@ %)?6 %b?@eo?{ \%&C&&Eq\@%@ éﬁa/or
PLGF, wher eadmBasteed &l lypelobé bevacizusbt abl e for use in an i nmunoassay net hod
and/or is an antibody specific for VEGFA, VEGFR2 or PLGF.

5. The method or use of claim 4, wherein the low dose bevacizumab is 7.5 mg/kg of

body weight every 3 weeks.

6. The method or use of any one of claims 1 to 3, wherein the dose of bevacizumab

administered is high dose bevacizumab.

7. The method or use of claim 6, wherein the high dose bevacizumab is 15 mg/kg of

body weight every 3 weeks.

8. The method of use of claim 6, wherein the high dose bevacizumab is 10 mg/kg of
body weight every 2 weeks.

9. An in vitro method of predicting the response to or sensitivity to the addition of
bevacizumab to a chemotherapy regimen of a patient suspected to suffer from,
suffering from or prone to suffer from breast cancer comprising determining the

protein expression level of VEGFA and/or VEGFR2 in a patient sample.

10. The method or use of any one of claims 1 to 9, wherein the protein expression level

determined is a combined expression level of VEGFA and VEGFR2.

1. The method or use of any one of claims 1 to 5 and 9, wherein the protein expression

level determined is a combined expression level of VEGFA and VEGFR2.

12.  The method or use of any one of claims 1 to 9, further comprising determining the
protein expression level of PLGF wherein the protein expression level determined is

a combined expression level of VEGFA and PLGF.

13.  Use of specific probes for the preparation of a diagnostic composition for predicting

the response to or sensitivity to the addition of bevacizumab to a chemotherapy
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regimen of a patient suffering from, suspect to suffer from or prone to suffer from
breast cancer comprising determining the expression level of one or more of VEGFA
and VEGFR2 in a patient sample, wherein said probes are capable of detecting one or

more of VEGFA and VEGFR2.

The use of claim 13 further comprising a probe for determining the expression level

of PLGF.

The use of claim 13 or 14 wherein the probes are binding molecules like antibodies.

The method or use of any one of claims 1 to 15, wherein said expression level is

detected by an immunoassay method.

The method or use of claim 16, wherein said immunoassay method is ELISA.

The method or use of any one of claims 1 to 17, wherein said patient sample is a

blood sample.

The method or use of any one of claims 1 to 18, wherein said patient sample is a

blood plasma sample.

The method or use of any one of claims 1 to 19, wherein said breast cancer is locally

advanced, recurrent or metastatic HER-2 negative breast cancer.

The method or use of any one of claim 1 to 20, wherein said chemotherapy regimen

comprises docetaxel or paclitaxel.

The method of use of any one of claim 1 to 21, wherein said chemotherapy regimen

comprises docetaxel.

The method or use of any one of claims 1 to 22, wherein said patient is being co-

treated with one or more anti-cancer therapies.



24.

25.

26.

27.

28

29.

WO 2012/010552 PCT/EP2011/062232

73

The method or use of claim 23, wherein said anti-cancer therapy is radiation.

The method or use of any one of claims 1 to 24, wherein said sample is obtained

before neoadjuvant or adjuvant therapy.

The method or use of any one of claims 1 to 24, wherein said samples is obtained

after neoadjuvant or adjuvant therapy.

A kit useful for carrying out the method of any one of claims 1 to 26, comprising
polypeptides capable of determining the expression level of one or more of VEGFA,

VEGFR2 and/or PLGF.

Use of a polypeptide for determining the expression level of one or more of VEGFA,

VEGFR2 and/or PLGF in any one of claims 1 to 26.

The kit of claim 27 or the use of claim 28 comprising a polypeptide capable of
determining the expression level of one or more of VEGFA, VEGFR2 and/or PLGF,
wherein said polypeptide is suitable for use in an immunoassay method and/or is an

antibody specific for VEGFA, VEGFR2 or PLGF.



