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EGFR dependent nodul ation of chenoki ne expression and

i nfl uence on therapy and di agnosis of tunors and side
we@Rdoens28¢ her eof The invention relates to di aghOFEBR20861¢)9837

therapy of tunors utilizing the epidermal growth
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and associated with the treatnent of tunors that
utilize EGF receptor with anti cancer agents. The
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o iPIRBIY 105 5RO BB ARG D S ToSRPISS Mk PALET RABeg e Treatment
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means of an an
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S en causa inplicated i n human

E?HR gﬂ'ab 'nmrg, and pgthe likeliboodrof osguerenes pf elsisiranh @s sidg-gffect
as been opserved.in b t..b
disraseToRaBRnEFR AN oy R PB e rRAtoR FEdredgdso the
u%’?ch@ﬁﬁiﬂﬁé’s, WA Gp- d')rsdcﬂﬁlﬁi?éﬁ;@ét‘étpd@ﬁr@ca\ﬂ\éér treatment by
I'ncreased production of the EGFR I'igand, transformn
ngamst of draanicantehagentces a)diagosticamatas qrmd?a@%-fqréﬂe

deritigntirt ol Aot St etdrREiaE: Sonn.  Phapnac.
Ther. 64:127 (1994)). The EGF receptor is a

transnmenbr ane gl ycoprotein which h I I .
B Rnenesderiioy Hisverbiiiopae AR RERhCAUSANY dRlIFRIEddn human

fieba el ad SBeTE crEROER riydpttmend
basa! bladder tlung)| e, oeck apdatomachtdancernasl welimas glighliastomas.
Iécr}\éggclec\i/ eErgFSIS 'reggpﬁgs e%r%\’svtsljgn is often associated with increased
production of the EGFR ligand, transforming growth factor alpha (TGF-a), by the
same tumor cells resulting in receptor activation by an autocrine stimulatory
pathway (Baselga and Mendelsohn, Pharmac. Ther. 64:127 (1994)).

The EGF receptor is a transmembrane glycoprotein which has a molecular
weight of 170.000, and is found on many epithelial cell types. At present seven
EGFR ligands are known which upon receptor binding protect tumor cells from
apoptosis stimulate cell proliferation and tumor cell invasiveness. These growth
factors do not bind to HER2, HER3 and HER4 the other three members of the
EGFR family which can engage with the EGFR in forming heterodimers (Riese
and Stern,Bioassays 20: 41-48 (1998); Kochupurakkal J Biol. Chem. 280:8503-

8512 (2005))
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factors do not bind to HER2, HER3 and HER4 the ot her

three nenbers of the EGFR fam |y which can engage with
wo b@78EER i n form ng heterodi mers (R ese and SPET/BP2006/009837

b/ oassays 20: 41-48 (1998) ;2 Kochupur akkal Biol. Chem

280: 8503- 8512 (2005)) BESTATI GUNGSKOPI EThe HER
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i nhi bitors of Erb rece&t nol ecul es nost 'y bl ocki ng
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IR MED 285300 plaberluar MFWhidr E it e HeR2

bed to inhibit or block tyrosine kinases, receptor
tyrosine ki nases included. Thus, the termincludes per
se ErbB receptor antagonists /

Besides anti-ErbB antibodies there are numerous small chemical molecules
which are known to be potent inhibitors of ErbB receptor molecules mostly
blocking ATP binding sites of the receptor. The term "tyrosine kinase
antagonist/inhibitor" refers according to this invention to natural or synthetic
agents that are enabled to inhibit or block tyrosine kinases, receptor tyrosine
kinases included. Thus, the term includes per se ErbB receptor antagonists /
inhibitors as defined above. With exception of the anti-ErbB receptor antibodies
mentioned above and below, more preferable tyrosine kinase antagonist agents
under this definition are chemical compounds which have shown efficacy in
mono- drug therapy for eg breast and prostate cancer. Suitable indolocarbazole-
type tyrosine kinase inhibitors can be obtained using information found in
documents such as US patents 5,516,771; 5,654,427, 5,461,146, 5,650,407. US
patents 5,475,110; 5,591,855; 5,594,009 and WO 96/11933 disclose
pyrrolocarbazole-type tyrosine kinase inhibitors and prostate cancer. One of the
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i nhibitors as defined above. Wth exception of the
anti-ErbB receptor antibodi es nenti oned above and

whelsi226or e preferabl e tyrosine ki nase ant agoPCEEP2006/009837

agents under this definitioh are chem cal conpounds
whi ch have shown efficacy in nono- drug therapy for eg

br.ea . ®

eRliE3T satERaBer A i IS EbnieRtIe S (RESSAT Astre geneca)
whidHisregoked g poséessraiherapelitic! éff cagy diaqatientswith clonasmall cell
US patents 5,516, 771 ; 5,654, 427, 5,461 , 146;

lungeeancen INSGE Gasewell as advanted head anshnegkseancer.
5,594,009 and WD 96/1 1933 di scl ose
pyrrol ocar bazol e-type tyrosi ne kinase inhibitors and

Theasirat'atilizationt or Witkize't int durrtexti witls theaBGOF emeptor hegetwics
inthis context is gefitinib (I RESSA(r), Astra
cogapelaipns:whi ch is reported to possess therapeutic

(I?ké%ﬁ%g é@@&ﬁ}tﬁ%@hg et rfh @?deld diﬁ%&l‘%ﬂélc nCEg?fFQPerx ression

i @ hecesgaryibtanobsifficient ptedan:dﬁion for sigrtating teviochutrhAvailability
t Wwo caqnnot.ati ons;

EGF h
apdauaae! SyAlapIIgANS I @sanpegaat Arbrghaliihg destenet
@t@ﬁ%@ﬁsé@ Ebﬂé‘?lctftﬁsaﬁdt d?#gctlg%n%ll’été'vﬂtr?féceptor utilization.

con Por ool gnaling to occurr. Avail ity and
(M)Lreﬂed:t; thé fastdhatibleduimog anticallysdeperdspon thenutilization of EGFR.
Accordingly the degree of receptor expression often
does not directly correlate with receptor utilization

A hur%bg%* §§ér§tsttﬁ§t tfa?gét thB%cé;Bl@r bPéTiH u§é of ircdéveiopment,

depends on~the ut tion of R. A nunber of agents
indhading angmclomalsantlbodms(isum eslqetwg@abb apg tyrosine Kinase
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C%Hrﬁéh % EGFR intfibitdrsns Bh. acﬁbﬁoﬂ’ﬂ&bsﬁ Qﬂﬁﬂdﬂyaﬂmeneéace and upper
fect common to EGFR inhibitors is an acne-formra

tQIsOaSkm réshtaesursained 2 B0 Upplapatiants ovitlsg; fﬁphda%!'hseé&lh%malm'ty

5-,10
?nt§y8 %Laﬁ?fg'ft?%ﬁ.r \%r{'\Fte@f Za’& ?eg‘gﬁt%?%t@énﬂg%gdyreachmg a
n%’aﬁﬁuuﬂaaﬁept 3 weskseRoberh et akacdrioey GnoohdayR086).ek positive
2- 3 weeks s Robert et al

t On 491,
q§§gciati9@ o8 rsoinansityro spsh ABO AN JESHONSE ARAURIpLrvival has
SR P AE Ry Yool ke rh
pmdmtm suashate rpatlceﬂofadntlstunmglaatmvnmr(Rereze,Soler and Saltz, J. Clin.

anti-tunoral V|ty (Perez-Soler and Saltz, J. din.
@ned) 23 -@éﬁ%?gﬁg -2005) .

The mechanisms underlying skin rash remain obscure. In adults, EGFR is
primarily expressed in proliferating, undifferentiated keratinocytes of the basal
layer of the epidermis and the outer root sheet of the hair follicle (Nanney et al., J.
Invest. Dermatol. 83:385, 1984). Alterations in EGFR expression and activity
have been linked to abnormal epidermal growth and differentiation (Murillas R et
al., EMBO J 1995; Sibilia M et al.,Cell 2000; King LE et al., J Invest Dermatol.
1990).

Keratinocytes are stratified, squamous, epithelial cells which comprise skin and
mucosa, including oral, esophageal, corneal, conjunctival, and genital epithelia.
Keratinocytes provide a barrier between the host and the environment. They
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The nmechani sns underlying skin rash remain obscure. In
adults, EGFR is primarily expressed in proliferating,

waeewroéesent i ated keratinocytes of the basal |BYEEPD6/009837

the epiderms and the outer4 root sheet of the hair
follicle (Nanney et al. . Invest. Dermatol. 83: 385,
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nucosa i ncluding oral’ eso agea cornea

smnqeshn:ltdlseasemrgwptsanassl thelia. Keratinocytes

provide a barrier between the host and the

environnment. Theyprevent the entry of toxic substances
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e sk surface. .The n t urnover ti for, . .

qelR 4elBud belFSoniang TouTntpEyBa! Mg e Rrimel tnsysy articularly
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soriasis at hol ogi cal anal yses of skin biopsies of
I@atmaint S 47¢5612002) HaurtiEmRRre) sighaldeansshbtion patimvays agsociated
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dﬂéc‘f@ﬁé@&%rﬁébldbﬂhﬁl Ih‘ﬁléll@{; orté)éiaﬁhkﬁe ?é ﬁms% QHa)ﬂ chemical
the hair follicle obert € ., Lancef Oncol 491

coyopeunghtressa )e@ateaes upregtdathne@fr@rpwh areest-sgl rﬁaturatlon-

R i ol ot @ BRIl AR et Bossie that cell

m&gasésmd haturatibh of GeRatinveyensausessidn rash siaté edtesed
on epi dermal physiol ogy. For exanple, gefitinib, a
differentiatienot keratipppydgRdnay !e@isista(fgﬁ)'cy'ae gaslbgions as observed in

S ROABBAI 31 . S O .1 2000 AR 0B
suggeste tbiaethdﬂdeveiepﬂneoyof slqarrasrstnayrtmb aaimercatomseqafence of
e cause skin rash since alte

alferea cERTORNecsr s Rep dtigges b paaRous to the suggestion
ha A{i%'tﬁé’(' FRGG Hﬁdr%nés ﬁ@g@ﬁ?@fe\éﬁcbddk r’é@hla%ltt% r)event excessive

anel et a Oncol . 20:1710, 20
mﬂaremmnpnveIcinromcallysmﬁag@dﬁmwrt vivo (Masciadv et abamJ Bathol.
@ﬁ%ﬂnrash may be a direct consequence of altered

ki ne expression patterns in the skin anal ogue to
t he suggestion

Chemokines are a family of structurally related glycoproteins with potent
leukocyte activation and/or chemotactic activity. They are 70 to 90 amino acids in
length and approximately 8 to 10 kDa in molecular weight. Most of them fit into
two subfamilies with four cysteine residues. These subfamilies are base on
whether the two amino terminal cysteine residues are immediately adjacent or
separated by one amino acid. The chemokines, also known as CXC chemokines,
contain a single amino acid between the first and second cysteine residues; B, or
CC, chemokines have adjacent cysteine residues. Most CXC chemokines are
chemoattractants for neutrophils whereas CC chemokines generally attract
monocytes, lymphocytes, basophils, and eosinophils. There are also 2 other
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made that EGFR functions as negative feed back
regul ator to prevent excessive inflanmation in
w@ehwonsxsd |y inflanmed skin in vivo (Mascia F ePCHEP2004009837
J Pat hol. 2003). ChenokinesSare a fam |y of
struct urally related gl ycoproteins with potent
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tesmiﬁumiwth the &€ dhemokineswidienerchemaoking sgamsdotke hmnmocvte

S AR R B BB EL 2R e . chemokne

(fm@dm.néméaﬁstawﬁmas f9ee aminbaidid fesidnes beme’mtmﬁrdt two
between the first and second cysteine residues;
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| ynphocyt es, basophlls and e05|nophlls There are
al so 2 othersmal | sub-groups. The C grou has

The inxantionyisbased o the princinal Srdingtbabih %ategﬁgitéﬁ#&FR related
o 24 o B AP b PRbrehiy B R bt

S|P ki otk | sticerssofithe kmhehwmtmpaﬁerrﬂpdhe fskin. tisBue dawelllas in the

r;a%zg{y?% m{ma@}.%cé{%a%rﬁﬁwb %pgﬂg ?Qﬁﬁgn'g%ﬁ?&gsn% salg tissue or

s%@rt?rb]g"}égé Qﬁb\’)ﬁ\e%rhpgreg;kfa‘iéd H¥Beh n%r?tedrﬂfhe rﬁétufes and quantity of the

direc e cel ane via a long
anmikcancet agéntarsed indheeh;erlapyh adhesi on and migration of
| eukocytes. The invention is based on the principal
finding that the treatnment of EGFR rel ated tunors by

T ¥ redditel i ARG EfeRAFRENI B &fsefo@*élﬁécﬁ@:&sh management
Inhibitors, causes specific nodul ati ons of the

dutiegBiGFR rplated tumortherepys lalthough optimal nmagea%entnmllrb@
|réﬁs eCt | ve taﬂ REhed E%E{hél#l{bsrg%rré’% gk l%gazéérﬁé‘rt in di¥ase, at

rum nmay

efr%l%legt @ﬁ’d/dﬁﬂﬁrr@hqar patiddee Baged o taecprqsenttresult@ﬂ is
t e anti-cancer agent used in the therapy.

suggested fissthy thatanedulatashehemaking axpress! Pé@fimﬁe‘" tB% [§kin

f%%??ﬁgﬁng%%%gh@§ Rp[Rdigt it ?aérflﬁ‘géatfggﬁée aPda |€¥um&hts

dEfhRthé Bhtiidapcer ﬁeatnh@wtbenalslatg ginitiaes to ooutnte%easlabefore it

can be seen.

Secondly, it is suggested that modulated chemokine expression patterns in the
skin are more reliable surrogate markers of effective target inhibition (and thereby
possibly also clinical outcome) than skin rash, as in addition to chemokine
modulation, skin rash depends on the patient's individual immune system. Thus,
patients can be analyzed within the 1t week of treatment to pinpoint patients
unlikely to benefit from anti-EGFR therapy and thereby enabling clinicians to

change to alternative therapies.

Furthermore, it is suggested that specific agents, such as chemokine receptor
blocking agents that interfere with chemokine mediated chemoattraction induced
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hi gher doses, and/or for |onger periods. Based on the
present results it is suggested firstly, that

worwalh#2ed chenoki ne expression patterns in theCEEP906/009837
represent useful markers to predict skin rash in
patients at early tinme points during the anti-cancer

¢ bl i i mici A
oy EGTR Blckaan ey 8efseBl Foikligtrane et & findddiskin gisease
sidR Bt Hf ECFRlelaRERpicrIbeRIpyP Theee agents sthsuld lpreferentially
are nore reliable surrogate mar kers of effective

used tapicalias theiriaffectann the skiagpay besmisrared|in ¢he fymet al
outcone) than skin rash, as in addition to chenoki ne
nodul ati on, skin rash depends on the patient's

In SGinKiaHY She inventionTeRitesto Heusliowiy issties:can be
anal yzed wthin the 1st week of treatnent to pinpoint

epat i Anmethod ofrediatingautbraak andimtensity-af@skin iigitalign, preferably

and thereby enahling clini.ci :

2 Pnas st coretEh W, pehcer heiEeY fn apatispt, the
t haletRB& ebhriptisfignt s, such as chenokine receptor

bl ocki ng agents that interfere with chenokjine nedi ated

c héihldatemﬂningdn a firstisndipsreprobs Haaxrresaipnratiess oht

nov t her a ' j ' i .

oA i A A B SR 7 at

EL iﬁ%ﬁfgg@%rgh%}tremmééﬂ Wﬂht@hﬂ a?wchheérlra@ritewhmrds diteeted against
rrored jn .

i frmwnpr _éallsf ek ttiize spieemALgIoEh &@Cipgg%‘tég)?gg éeﬁrgﬁhod

0 RKr f . i iy H .

o (G, 8 BEE0Ha S0 908 it St sl et rferably

co {ﬂrhogg ﬂ’géar:v:ets!kirc areaa)rthg tetexpaqg_sidmpaﬁepratd»f?hemqmees, wherein the

e Ising. (I ' [ ' in_. .

(' pofe [ aken aha-mp et Pangataaen 15 Benlment Wik Baid ant-

st %B@g%%g%[tg%%%i el @Otd%?sprh%?@ prefefatign £ vaaye, and most

pat’l ; starting treatment with an anti-cancer
ageneferably Sh- 7dajis)ect ed agai nst tunor cells that

uti) | .epi I . h f : i :
et} pptioHRIN; SEEraihin 2 R Bhd BEREEKin hraihe dtidphokine
paté)@?éssﬁcm E&ﬁér’ﬁ? Whdrepnthehfiob@igtakeniframeag patient at a later time
expression pattern of chenoki nes, wherein the probe is

t aktiean the eespestivaiprecuraanpiohenl ster i)t he treat nent

Vn\%:(gl) %Slg?p&raigtg:tgg?gggéct@%; ’eré%ﬁén%é’(?ms%id'n pattnd@®fSthe skin
probes of step (ii) and optionally (iii) with the expression pattern of the skin
probe of step (i), and determining thereof which chemokines have been
changed in quality and/ or quantity in probe (ii) and (iii) relative to the
cemokine pattern of the reference probe of (i) or the respective precursor
probe;
(v) predicting from the changes in the chemokine pattern the intensity and
outbreak at a later time of the skin disease triggered by the treatment with
said anti-cancer agent.
In case if no or no significant changes in the chemokine pattern have
occurred within a time period of 5 — 10, preferably 7 days, the likelihood of the
occurrence of skin diseases, especially skin rash initiated by the anti-agent
treatment, is not very high according to the findings of this invention.



10

15

20

25

30

preferably 5 - 7 days), (iii) optionally determ ning
inathird and further skin probe the chenokine

wepreseson pattern, wherein the probe is takePCT/ERI006/009837

the patient at a later tinme than the respective
precursor probe of step (ii), (iv) conparing the

szg cti ]\r/ee§q che é(lmne E\?@ Og(éfsqsdd%éﬂé)@tet(tl%wgsra elstﬁgﬁﬁ%o#a patient
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determ ni ng thereof which chenoki nes have been “changed

|ncq[munstryg and/ or quantity in probe (ii) and (iii)

l . f
O R delinifinolf A ET Fedie RblIhE Xopon BrfiRES{ohemokines
pr QhCdthRGard MBIHJMS, GiHeisinghe 'brblb’é‘ i ReRktdif a%’éﬂe?ﬂ 'before

the intensity and outbreak at a later time of the skin
di starting treatigentwithyan andi- camrre@qnt,vwhnhsaduected against tumor

o Rl B HiiPE7 BreraxbredS SabnPd StowiR sfiftceb it G GFR).
a (li)rﬂétéﬁ‘ﬁlhﬁ@ i?fa BecoddtissUech@brderivedifdid sdid patient the
i keli hood of the occurrence of skin diseases,

es papression patternrefahemnkines, sehargin the Riebe-iataken at a time after

ﬁ?m@nsftﬂgéﬁtt %&re%iﬁ%Bﬂyg}S Bgr@cd? t%%g?%r %éé}? findi ngs

pr ¢ifl) epficrallytermipirg] inf £ fhehsed ﬂfrthbrlfmkuemirolselﬂfeéchémwme
fromcancer to the treatpent with an anti-cance

?g expressinn piteivd WEsRpini the pEobs is)talien dram e, eat@ﬂt@t a later time
f
ckéﬁé %HﬁZ's%gﬁne?L@?ré& %ﬁbﬁﬁods{bm i:lrﬂ ?he probe is

t akighcompariag [the Iremm%dmﬁmhenmmé expreiss mat pm'rarnsmof Khartissue
anti -cancer agent C cted tt
cePF%bQ%‘aftStGP 1) %’éd PPBQ'@'MJS wih @*ﬁ%@gﬁé&gap F of the tissue
@?&5 6?&%@%@, a @gﬁmﬁing)the?é&wnuah RHeiokmesdRatbeen
0 erive

sue pr rom Sal d patient the expression
pabhanged)in qbality landé sr quaptityiim prcbhe (Jr)@tmel i) relakmeu tathes

time after havin tarfed the nt W th sai

i ERTRAPAGRa i the Felerengt Biaiia 44V bF [P RpSgVE prgeursor
t higkgheand further ti ssue probe the chem)kl ne

exgressn on pattern, wherein the probe is taken from

t hév)pprediatingdtom thatcbangew the chemokine pattern of said tissue

probes the likelihood and intensity of the tumoral response of the patient to
the treatment with said anti-cancer agent.

According to the invention it was surprisingly found that the chemokine
pattern and its relative change, respectively, not only in the tumor tissue but
also in the skin tissue of the patient is correlated to the tumor response.

. A method of determining the optimum dose of an anti-cancer agent for the

treatment of cancer in a patient, the method comprising:

(i) determining in a first skin or tumor tissue probe the expression pattern of
chemokines with standard methods, wherein the probe is taken from a patient
before starting treatment with an anti-cancer agent, which is directed against
tumor cells that utilize / overexpress epidermal growth factor receptor
(EGFR),

(i) determining in a second tissue probe derived from said patient the

expression pattern of chemokines, wherein the probe is taken at a time after
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than the respective precursor probe of step (ii), (iv)
conparing the respective chenoki ne expression patterns
wW@boorle228¢ ssue probes of step (ii) and opti onaPCHEP1006/)09837
with the expression patterm of the tissue probe of
step (i), and determ ning thereof which chenokines

( FaviRgtaREART b S XaB i incl Mgt \"oF The
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probe; (v) predicting fromthe changes in the
chémmsrs@rpmtt%rnnwafer@authe prebeis token&om the patientiatsolater time
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that the chenokine pattern and .its relative chang

r eerf&qs festop (woand)ﬁpt}ona{lyt(ne WilliBe expession paRaMof th tissue
tlssue of the patient is correlated to the
r response A nethod of determi ning the optinmum

dos&pO(f) andaﬁtermmmgemea@@fnﬂhutbrchbhml@nemhambeerﬁ changed in
cancer 1n a atl ent, t he nmeth

defEality AN of QUaNtiy} i Prake ﬁ")cﬁ"q (P %ﬂvgég e PE&%@OM@ pattern
o Oh R eACheREl o0 B (F BEIotpeotys Prexubiitiiboe,

m(\oad?etetrgmmmmdd desis wéthe anm-baaoeraagentdalbeeadm@miered to the

ich is directed agajnst tu el that utilize /.

ovERUS Pode RREhghast It e amORSpatFT ptémy tissue
Pgot%est eréﬂd‘bﬁﬁbﬁaﬂl a second tissue probe derl ved from

patient the ex ression pattern of chenokines,
\/\M\"Hepeﬁﬂm ptepise(i)i-s(\) #ik ordenttooptimize tie desiawf the anti-cancer

started the treat th s anti-cancer agent,

(i ?9?”€$9?%HQM'VS@E‘?@F¥#% R@&?rﬂ a third and further

ti 5 8sed [FARErel @Q\d?&%@lsigfhﬁ'c%hpﬁﬁﬁﬂlaﬂbrpﬁéﬂ&m@evmqml n
the probe is taken fromthe patient at a later tine

t hahemsmeers@iéem. in éhe peehesshefors onsetaf the digatment and @jter 1 -
Ol B B RS U R et
W efthéhebsoiereess aiormaively, the)ﬂoﬂb%hbumswmumd)ﬁntil an effect
in the chemokine pattern can be observed.
) A corresponding method', wherein the probe of step (ii) is taken within 1 -
10 days after onset of the treatment with said anti-cancer agent.
o A corresponding method, wherein the probe of step (ii) is taken within 2 -
7 days after onset of the treatment with said anti-cancer agent.
o A corresponding method, wherein the anti-cancer agent is an EGFR
inhibitor.
. A corresponding method, wherein the EGFR inhibitor is an anti-EGFR
antibody
o A corresponding method, wherein the anti-EGFR antibody is
Mab ¢225 (cetuximab) or Mab h425 (EMD72000, matuzumab).
o A corresponding method, wherein the treatment with the anti-cancer agent
causes an increased expression of chemokines, such as RANTES, compared

to the non-treated patient.
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step (i), and determ ning thereof which chenokines
have been changed in quality and/ or quantity in probe
W@ pooy/osx286 (i ii) relative to the chenpki ne patt BETERF006/009837
the reference probe of (i) %r the respective precursor
probe; (v) determ ning the dosis of the anti-cancer
agent to be admnistered to th atient according to
of e BeERPonANg e srenghe tisatment withtheanfiancer agent
P 8RS ARSI SfEHEkioh o LhERRRr i9 o
i n order f%doptl mze t'he d)gsiégﬁﬂdﬁgﬁgﬁ{éi%_lga%ggp‘ﬁ@red to the
agranh-tteatdo patientni stered to the patient. In case if

it ACIREPORAINS Hehes wHeTon Al IBFHE Ll GHEG chsmokines
ghﬁré fn@ﬁh@?m-ﬁ,nﬁ(ﬂiﬁeRA]NTEégnﬁ"’\P%OPr eferably 7
ays, the furt

( ; er treadtnment with the anticancer agent
oi S ejAnlmvited AEtkd @ of earipistayenmioniteling of tre dffisiencytuf theltherapy

be increased uptil an effect i chenoki ne ttern,
osaf Gancss dertyiizes A srapestsRs Ha oo Rat ednLIsteTRIING the

pr . St i i - Wi: L hi -

O i) pipdMSlati e et of el Ssald sho o
cosermp of thenyinmat patibnt bleforeistartihg gododhering thet fept { H )0 days of
is taken within 2 - 7 days after onset of the

t r beaiment "Wiﬂ? @%%F@'CQHP‘?-MH agent. A .
o EREHS diod Of pahl Stdld mioRofify of AEI66C AR of Fskin

t hierifaGBR, prefetablyoskingash, inonjuBGHEN avith thedherapy of cancer that

€ di t hod rein th i - EGE i body .
FSL&)&S@%%Q[@? ggrgﬁg !ﬁne%a/gm lﬁﬁtz {/] t@'gmgag%é ehethokine
"aglalﬁé‘l'i‘ﬁﬁ)probﬁs Bﬁékiﬁst%%(lg'o‘? thdRIhSpatidit IbRfdrelst8rting and during
treatnment 'wth the anti-cancer agent causes an

i nthecfirsed €% days ©f tneatrhenthwitio Iah_ramt-caman agenRanEesably an

e R e N

29ffHb M%t@ihﬁ%?wan4@§$mmmwhﬁm&imab),smhein

as IL-8, conpared to the non-treated patient.
preferably at least one of the following chemokines are involved: IL-8, MCP-1,
RANTES and IP-10.

o Use of chemokines, which are up- or down-regulated in-vivo during cancer
treatment with an anti-cancer agent, as a diagnostic marker for determining
the efficiency of said treatment, and / or the likelihood of the occurrence of
skin irritations, preferably skin rash, accompanied by said treatment, wherein
said cancer utilizes / overexpresses EGFR and said anti-cancer agent is an
EGFR inhibitor, preferably an anti-EGFR antibody, such as Mab ¢225
(cetuximab) or Mab h425 (EMD72000, matuzumab).

) Use of chemokines, which are up- or down-regulated in-vivo during cancer
treatment with an anti-cancer agent, for identification of a target upstream of
said chemokine expression, suitable for the development and manufacture of
a drug targeting said target for the treatment of cancer that utilizes /
overexpresses EGFR in the patient solely or in combination with said anti-
cancer agent, wherein said anti-cancer agent is an EGFR inhibitor, preferably
an anti-EGFR antibody, such as Mab ¢225 (cetuximab) or Mab h425
(EMD72000, matuzumab).
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A correspondi ng net hod, wherein at | east one of the

foll ow ng chenoki nes are involved: IL-8, MP-1,
WoRNTE®280d | P-10.  An in-vitro nethod of ear|BEHERLE6/009837

nonitoring of the efficiendy of the therapy of cancer

that utilizes / overexpresses EGFR in a patient by

determ ning the chenokine pattern in probes of skin

tissue and / or tunmor tissue and / or serum of the

T&%@gheﬂ? '*V%Br tiof fia rse?‘owrﬁﬁ)t’ bRBeAREnt WdR tﬁﬁ%l&l&ﬁ%&blﬁ

eatment W th’ an anti-cancer agent
réceptort for exantipld, with eaohoc!shal gmtibodiespsudy aefcetthemab (mAb

Czofﬁc)tlgj{iﬁgggﬂ%nﬁ Strllﬁﬂmlq{p pﬁgrég§éd$rﬁ€sf§{g®%h§@éht{ma§qressa®),
mﬁér’fél]eé%lﬂ'( EBFR- ﬁéﬁéﬁ&é%l&ﬁﬁﬁd éh&aﬂé"s'lﬁ'bh keratinocytes. In

ermning the ¢ i ne“pattern in probes skin
trtesese)q)emlfmema kEI:B‘lIWOCptHS wete eatedovith different mmedtratm@s of

RS e N LT IE T b et s oG

I aperbiindtél Dod .
SRS AP 240, el prABCH T it

ubiagiVestezn dllotting. f ol | owi ng chenoki nes are invol ved:

Ashar R gpte &regine Ragtn atbE R SesbERTE S
phB?@ﬁ !;bttloW'dfrE@PRaéﬁd ERKﬂ@és@ﬁléﬁﬂuredfb a\l\IéBMﬁthahaly&s of
or determning the efficiency o

treat&ﬁ keratinogytes/Asshows in ﬁt@ulrerﬁ)é@aéfmenhw'tbcamlr'i@ﬁ&agents

e A K8 TR o PSR
STHET £WAL G5dese dHoifiGvitigdtreatnserd with sth EGFR@eenhts. s an

EG-R i nhi bitor, preferably an anti-EG-R antibody, such
as Mab c225 (cet uxi mab) or Mab h425 (EMD72000,

STk 1l SR TRBAE o itptioofs mosuites e
exptdssicinekthergekihes firovitiod Secrdted ahenmokifeswerer gmluated in
conditeaea Iopim OiRIaNEPONEE M OoBrDoPTLir G e YL e OF R
aﬁ@bgseﬁog:g%ﬁég&ggaﬁgﬁ%w&étcﬁgpdagwe\ﬁh?ﬁ‘ggf gbhﬁ’gerﬂl?%éd teshnology.
I thidseneperiments kesatinbcytes were treated with anti-EGFR inihibitors
followed by treatment with or without TGF alpha or TNF alpha.

Among several chemokines, IL-8 was consistently down-regulated in response to
EGFR blockade (Figure 3), whereas RANTES and IP-10 were up-regulated
(Figure 4-5).

IL-8 is a pro-angiogenic factor suggesting that its down-regulation interferes with
blood vessel formation in the skin. In contrast, RANTES and IP-10 have been
described as chemoattractive factors for leucocytes suggesting that enhanced
expression (and possibly also others chemokines) induces infiltration of

leucocytes into the skin which cause inflammation and eventually skin rash.

According to the invention, modulated chemokine expression pattern in response
to EGFR blockade in keratinocytes and tumor tissue (with active EGFR signaling)
results in migration / chemoattraction of leucocytes that can be inhibited by

agents/ drugs interfering with these chemokines. Experiments include
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cancer agent, wherein said anti-cancer agent is an

EGFR i nhibitor, preferably an anti-EG-R anti body, such
wW@200ke28225 (cetuxi mab) or Mab h425 ( EMD72000PCT/EP2006/009837

mat uzumab) . The current invéhti on has shown by

experimental work that bl ocking EGF receptor, for

choneTidossars e B3R o K BuSBacls Sl ater

| . L . A
2R A R RS i1 G bl Tor s
ok TN alphayThe cohditiohed enedipar isiaced indo the loowertahamisereand

M S e L
B%&Héﬁ tcﬁ?g@ﬁ. ?h%{}@)it%)gé of BRIYIHIEES Heh n%ﬁthreﬁg{ﬁgaZsuring the

ors were eval uated usi ng
ahicuint ioh §BME ovigvanulopytesdntiee bwerrabambeertaftartspeficic times. In

sgq;e,:@anti 'é%EiR s ;rga@ggggﬁﬁacggéggggﬁﬁﬁgaﬁ 3@&@@@}@and to
eﬁﬁahz;@ﬁ{e%v@ﬁ-t%m'd&ﬂ@ 8ftheSelghown in Figure 2,

reat nent nti- EG-R agents interferes with
Acodrding tonthef in@edtian jircoutd be sRawnitbatitbheeshemokines within the

BraiBRed ndivR crtse cnametiai e SRS AP Eyigs pnd that this
r%gf%‘éﬁgttséﬂsﬁ of (HRABiIBRYIcH reditioRbdeeniArskin pRAY L €S

he expression of chenmokines in vitro.
Toeshrost thiait spenifikichemalines areatespoasiblenfor theirbemedartic events

medi.um.of. ker.at | t t " .
SBREE RepbiterS IR kBRI e Blord e HER8A B 56 Ebntiblieq ppedium
inthithe dWerl sHEMISr dfthe Baydenatte@berl dhd tiesrRotadieis evatdated in

keratinocytes were treated with anti-EGFR inihibitors

choipasised tdgonditignad medibimorly. wi t hout TGF al pha or TNF

| pha. ver ' L -8 ' :
FRefnal R B ReN ol RER €h8iratis i ntBRed Bt /
cﬁégsdkhﬁl L@g‘épwkﬁﬁtléi?a@tm art ﬂﬁt\b&;cﬁiadeofelgjslimbeabt(dﬁ lyuicleemokine
-5). -8 I's, a pro-angi ogeni c factor_suggesting that
regeptapanatasgisis lné?ﬁ@fﬁﬁé’\('g‘e?'é%m%a?‘ﬁ of @883 P& §-e|g
formation in the skin. In contrast, RANTES and |IP-10
have been descri bed as chenpattractive factors for
Medulsledt chensolgne expressidnin respansetd BGFRblockade¢ aesults in

nggrsastiiokr)wllghe%l"lggttr%% igrg ?)f i:erb%gg ieg(?ﬁt)o tiug dsﬂlcnegf r'mncfeI IFturrt‘”?\teirr%re,
leucocyte infiltration can be analyzed and correlated with chemokine expression.
It has been furthermore shown according to the invention that chemokine levels
within the skin of mice are modulated following treatment with anti-EGFR
inhibitors, and that this modulation is accompanied by leucocyte infiltration.
Systemic administration of chemokine receptor antagonists have been shown to
interfere with leucocyte infiltration into the skin of animals treated with anti-EGFR

therapy, and thus reduces/abolishes development of skin rash.

According to the invention individuals can be treated with anti-EGFR agents until
first signs of skin toxcitity can bee seen and then the affected diseased skin can
be treated topically with anti-chemokine receptor agents to interfere with

leucocyte infiltration and reduce skin toxicity.
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| eucocytes into the skin which cause inflanmation and
eventual |y skin rash. According to the invention,
worpals2éel chenoki ne expression pattern in resPCRER20DE009837
EGFR bl ockade in keratinocy2es and tunor tissue (wth
active EGFR signaling) results in mgration /
chempattraction of leucpcytes that can be inhihited b
TR ssminalsaten, b hEPR e EERP R eciAg AN die Skin'Féduces

Ié@b‘bﬁ?{ RA&tibAHrda6R tomEit) < ISis 3eFPEstddthabtHeie agents could be

conditioned nedi um of keradtinocytée is collected after
ugdd lin ofinicaleerantice tortreat ﬁ(‘[ﬁlﬂasmn{ patients uadergaingrantitEGhR
with or without TG- al pha or TNF al pha. The

theJARYti oned mediumis placed into the | ower chamber

and freshly islated PBMC or granul ocytes are pl aced

into the upper chanmber of a Boyden chanber. Chenotaxis
Skin tasbdtascleeen shewnteconrsiate witkutheyrespasse phpatiends to anti-EGFR

t, of PB .U I ' .
BB Bk B PO BT of b PR B e
ikHicatel BEMEsPONSE Ehae bkindbridity Per bé ravdosdrobe gsd asdiagnostic

enhance the mgratory activity of the cells. Accordin

measure to avaluatethe patieniisqepporgivenessie anthE GhRthatapksThis can

A P BADEAS RS AR AU ERSR Aaby e st
wiel sfdiezamentact i on seen in skin rash. To show t hat
speci fic chenoki nes are responsi ble for _the

Moleawarehanges etehersplipes levelnin Heiskin of patisntssrnke analyzed
WEMeS BePr TR B S GR RR e RE it Brid e BRR e

anvadonéte do find cutpdrstsenchiemaekines ekpressioreidimoduwated in response
Furt hernore it_has been shown thzi\t .chemptaxis. is . d

to RBR RISk AdRE AR GAN be dRBRGY, 3n1YZied SKIY DIPRSiEs Rsior gnd on-
n%%%&ﬁé‘cr%rﬁsmé fols b Fnddiifteah rédhdhseABYMKECER therapy
receptor anatagonists interferes wth chenotaxis of o
anidahe degrés of Mudulatioedcarhbertakemcas ashiagrostic measure to predict if

response to EGFR pl gckade results in .
the gaa@mtawﬁlaﬁ%m b et Fesimst; [r-Bigaete] fha pafignigdhgt have no
it Hembkihk M6dmaton brsifrestedeat AYr-bptimbi dsexnith@anti-EGFR
anal yzed and correlated with chenoki ne exq%gsm on. It
imtzibittrseand thatrdasesrshosibhe elevatedupy! 2 adwatianiefeesn
that chenokine. | eyel s wi thin.. 14 {00 :
St SR ol e il e Fociation coul
HeWrhmfePES to andlfféreat thidrapy.nodul ation is acconpani ed by
| eucocyte infiltration.
The modulation discovererd by the inventors plays an important role in the
development of skin rash in this context and could therefore be used as:
 Diagnostic marker to predict skin rash in tumor patients at early time points
» Surrogate marker of effective target inhibition in tumors (and thereby
possibly also clinical outcome), especially to pinpoint patients unlikely to
benefit from anti-EGFR therapy shortly after commencement of therapy.
o Development of novel therapies using topical agents that interfere with
chemoattraction of chemokines induced by EGFR blockade to manage

skin rash.
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System ¢ adm nistration of chenokine receptor
ant agoni sts have been shown to interfere with

wo ewcoese infiltration into the skin of ani malPGI/EP2006/009837
treated with anti-EGFR t hendpy, and thus
reduces/ abol i shes devel opnent of skin rash. According
to the i nvention indivigduals can be treahed Wi £

mw&m%@¢ mifey tumergs tsposip ﬁn}rﬁﬁt&?'] Pf'? tumor
oG RRLARA b SRR b s b RAirigh & 8995 ealdinasa

ant I - chenoki ne recept or
EMPT2600 ¢ h425ahdratheist h | eucocyte infiltration and
reduce skin toxicity. Topical adm nistration of

chenoki ne receptor antagonists onto the skin reduces

TheHE 9F h§ bidthafie é" FHicttf it pbAge of fdfnor' E)aﬂléﬂs to cetuximab
at t |p %éé

suggested t e agents could used in clinical
therapy. loghtee indimtioakmmwea@ln —ofolprectad nt pancreatigeiang squamous

ti-EGFR Skin. rash has b h
o8l prisinarma,al e hhad ok RISREIEAN SRBIRLAD VA Olreeretyeen the

déﬁ acridinal kit résﬂﬁn@&@é&%ﬁl‘ iuirabahBrafly and tumor

nes I's a nore suitable’indicator of response
redpmsekAnthe)smaoda;d treatmmtadnsa:raatlams prasended with no rash and

e oERBsevE ot Bk el SFE elreqr e o

irflahMAaEry %é@s@lﬁ thé'éRIrMnHQcé@ ?fdetwf imaB igdiue-t6h&immune
t her apy Wlt in the first week of treatnent. Ml ecul ar

dcslmsg@s\ ofithe lindividuakbpatiente landi hertcﬁen@lr@ahn@thiamr@mqnodulatory

G065 of PaNHFE% Ble Ay Bhicf SBluBuhei ne Smor
réép?ﬁ\s@'s!tob&@ﬂﬁélﬁ TraffieRiplg ares callutaepise oty pes oﬁithabexélls are
response to EGFR bl ockade. This can be

cantipied by cgﬁmkm%ﬁyiﬂégeﬁairbwtam Cbﬁwmwmtmg cell type
%?'ﬁgééﬂ tl%gvel s are nodul ated in response to
- ‘erapy and the degree of nodul ati on can be
taken as a di agnostic neasure to predict if the
atient wll respond to the tr ment .suqgest ed
ﬁwﬁanreggm igMeatiqr, ggfaii%“h% the 'ﬁh MIPB Oé#é%%ﬁi. almg in
EP(?H&@E%&%H%’%? ché g &ﬁ@ln%ﬁ{d %mgﬂﬁésmmbh hand affects the

Ibrtors oses shoul
uﬂ‘laewma&ﬂy shatub oéthmthﬂwart widh tumos gmwthAnhlbntm as/ eppsequence.

Asdariieg e, BheS0ah SPemEsEr Y3 Habltl pPLSIRIH ay i urmor
cElEe éﬁ@?rlﬂﬁ?o%d%{ygﬁlrﬁﬁﬁéoﬂﬁ & kbrAtinddiRes, esgiairipfients were
conducted that showed that blocking EGF receptor with monoclonal antibodies,
such as cetuximab or EMD72000 or tyrosine kinase inhibitors (gefitinib, Iressa®)
interferes with EGFR-dependent signaling cascades in various tumor cell lines

such as A431 representing different tumor indications.

Experimental work has shown that treatment of tumor cell lines (such as A431)
modulates chemokine expression in vitro. Tumor cells were treated with anti-
EGFR agents and this was followed by treatment with or without TGF alpha or
TNF alpha. Secreted chemokines were evaluated in conditioned medium of tumor
cells obtained after 24 h. Evaluation was carried out with the Luminex bead

technology.
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devel opment of skin rash in this context and could
therefore be used as: D agnostic marker to predict

WG kto/042280 i n tunor patients at early tinme poi PEBEP2006/009837
Surrogate marker of effectil¥e target inhibition in
tunors (and thereby possibly also clinical outcone),

SR AR R e B e pins ver
midRAAR_Y in ré?ﬁfﬁ*s%ng}’GFRf biBER&de iR c‘éﬂs”f‘t‘-?%és"&ﬁ‘s%tently

agents that interfere wth chenoattraction o
dowerregulated i niguoe 6),whéreaR RANTESdand tP1tAveare wkiegulated in

h. | ati f the.ch .ne. il f ,
tiri o e RE YRR MBS D ot RdnBtRS (edect-Hh by earr
i nhibitors (cetuxi mb = c225, matuzumab = EMD72000 =

h425) and others. There are no bi omarkers predicting
Topethessthess clatd suggest that similas signatiog patmuays are syogulated in

In.,three indjcation owever —col.orect s, .
<pbPeEs and G SRl Y AMEEF Brbihares comobrsates the idea
tHat ki) kbt AtMYcy e 4i9d Aidre bré€isel) WRNYEKInG RiveReEan Be used as

degree of acnéiform skin rash induced by cetuxinab
sutiegale\toqpredict affectives antirESFRthenapy 0 sateerdpatiends.nent

dose patients presented wwth no rash and rashes of

varying severity (grade |I-I11) indicating that the

MERIN AR rOdF LB wiakfdvainiateariy alpyers 88 differémaumior ell AL ehd was
by cetuxinmab is due to the imune disposition of the

h
foungt tei brieensistentividovanteawated in resransertg EGBR blockade (Figure

Otk Fopae- S atiePelofhoetier pEGater Bl Al oo Blve puiiEorR
thgrapy Ve anticipdted ko eyahuate eelsubfil - irebliod patientsmdergoing

cells are controlled by chenokines with certain sets

aph-EGleRdherapy. andite iuﬁﬁrﬁ’g?cé%ﬂsledt '?M@'ssﬁﬁeé dfagnostic measure to
ieSffctd ' s that the

| nhqogpb?ﬁﬁa%q&@éﬁey gn%ﬁ ?ﬁ%ﬂﬁ%ﬂf%&%g?ﬁs causes

changes in the carcinoma chenokine mlieu and affects

the infla ory status,of the tunor w.th tynor. growth

AsReBianestPaie o ance et hemelipe MiRseton RRtFIBTEsEAnse to

ECIFRBIdcRE8e 4 furhBPHssie Avitadtivel EEFK sigRaling) resms in

cells and primary keratinocytes in vitro. for

nigradivhfobemaatirachigreof kebnoeyteer e conduct ed t hat showed

E&Bg}imkéln?scljﬁlcm%e[zc erﬁgt%()e(%t aosrsavy\/'stirrml whidf &lnr%ﬁclmgcp Fn'eb IL(erlTleOSf’tumOl'

cells is collected after 24 h of treatment with EGFR inhibitors and stimulation with

or without TGF alpha or TNF alpha. The conditioned medium is placed into the
lower chamber and freshly islated PBMC or granulocytes are placed into the
upper chamber of a Boyden chamber. Chemotaxis of blood cells is then
monitored by measuring the amount of PBMC or granulocytes in the lower
chamber after specific times. In some experiments, PBMC or granulocytes are
activated in vitro beforehand to enhance the migratory activity of the cells.
These experiments show that the chemokines within the conditioned medium

cause chemotaxis of PBMC and granulocytes.

As one result of the invention, specific chemokines, which are responsible for the

chemotactic events, specific inhibitors to chemokine receptors are added to the
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such as cetuxi mab or EMD72000 or tyrosine kinase
inhibitors (gefitinib, Iressa(r)) interferes with

WEGBRg2pendent signal i ng cascades in vari ous RPCRBP2006/009837

cell lines such as A431 repfesenting different tunor
i ndi cations. Experinmental work has shown that

e hRRBBER LIRS 4 ol BB 8 PR BB U
cheAMtads 6 BhaRatdd inEdmbaasi fo étdifidied Mrgidm|dnpyed
by treatment with or without TGF al pha or TNF al pha.

Chemetaxis istieduadies chemekingieheimeking ieeeptar inteiastion and,
bﬁp?agghqiftgﬁq ﬂ%{rat\%ﬁﬂj&( ﬁﬁélﬁgﬁﬁ%e@fcggfga?a‘}]a?ag&vl?ljsl‘iﬁtteﬁpes with

chegfvrakis®f blidd tells.t o the data obtained with primry
kerati nocytes, several chenokines were nodul ated in

response to EGFR bl ockade in tunor cells. 1L-8 was

CSRRPHAS R ST MR lonab B AR B8 e wit
anticEGER agérts ETh&mothildtidrootclidrngkine Ievdls withig eHidimor are
these data suggest that sinilar signalin at hways are .
apglyizedivithin the r%wq%%t&atmtmmmtgﬁ%ﬁ pgents. Chemokines

|é;\{ge|‘|én ?nglr%a'dﬂé}b!iiiﬁ e sarhl Waf a%fo%eégo‘;,ﬁ ilhs. EGRRerhe,

I nocytes and nore precl chenoki ne
Iéw@y?@hﬁhrdﬁbmaethmymd indngws,tmdaantHJE(?II‘Rfafgemé ifneluce
.anti - therapy.in cancer patients, M€ tion of . .
inflafionof leaPGAER P ihe tumRe RS el thaoatitulriiereatiption
statl§STRE %W@%aﬁ%&%o@ﬁgﬁ{ﬂagg ﬂ?g.sdf %‘Ibl&r QE%tfcﬁQHilﬁéFeﬁﬁiation

In response to igure S suggests
nmarkerd. Enee o thie ddrredatioreobskin sash ked respansectof thetapyeit is
iiS antici ed.to evtgl uat

sPBuestedhat mogtlatiop|afheatonings BkeS Rk yfeifriext of skin as

vitlit ds E&hdRrt BRA MMt thRNEbritAb WSS t6 U%e ArThdnlshY BF Aciigh 8f anti-EGFR
di agnostic nmeasure to nonitor pharmacodynam c effects

agentmt i - EGFR agents. As nentioned before, nodul ated

AFEIRERMS 15E PREPOE RIS RLOGRRd Ml B BRpkSu R Erhanges in
chefidkirfe EXpréisSiontprofiles e iabls aCEGPRAAibRIsPO Aatching the

Experinments include chenotaxis assays in which o
cbanges iobretvedeaiith heoknawmselldlar seeciticities pbehemokinegwithin the

L
chenfbkinesand whithileucocyteaesight oomtribbte to immune control of tumor
growth. Based on this information it is possible to identify other therapeutic
targets upstream in the pathways controlling chemokine expression beside EGFR
that induce immune mediated anti-tumoral effects independent of EGFR inhibition
or with the goal to enhance the anti-tumoral effects of anti-EGFR therapeutics.
Thus, it is possible to elucidate alterations in chemokine expression pattern in
tumors following EGFR signaling inhibition. The altered chemokine patterns

observed under anti EGFR therapy are to a certain degree tumor specific.



10

15

20

25

30

| oner chanber and freshly islated PBMC or granul ocytes

are placed into the upper chanber of a Boyden chanber.
w@hemirsé s of blood cells is then nonitored bRCT/EP2006/009837

measuri ng the anmount of PBM or granul ocytes in the

| ower chanber after specific tines. In sone

experinments, PBMC or. granul ocytes are activated in
shﬂgeﬁﬁf'wg%ﬂgﬁ%ﬁgﬂﬂﬁﬁce the migratory activity of
Ffé]&-ecfl | s. These experinents show that the chenokines

' the conditi oned nmedi um cause chenot axi s of PBMC
Ishnibitiorm o EGHR alepefxdentsignaling pathwaysiinveratioocytes.

Keraiacitas et breed wib EGHE et Catbiabn ks ypab or
|r|(e§§m§)r?*agﬁgsmlﬂamﬁh P wWithBGPafcte ANRBWIR fictéRs! (TGF 4 BETNFa).

r of the Boyden chanber” and chenotaxis is
Aftealddt, eells wererysad anch analysed dyt\WVestedn iiattiog) Analyses revealed

O STEARE PRt R F SRR £ GE R

s@iﬁ%ﬂnﬂgg caScades Qﬂoé‘gfgfle?gﬁﬂégﬂ mahAEETrea@sewith EGFR inhibitors

axi s of bl ood perinments include in vivo
psevetited phaspihonylatioomfiEGER (T 1868)kand ERKWa((Elr 2D2204).
Fanti- GFR agents. The nodul ati on of chenoki ne |evels

the tunor are analyzed within the first week of

INRiDAG O o E@FR-MéncﬁQﬁ%igﬁﬁﬁhg-pﬁhWi indeeratinocytey.e
nmodul ated in the same_way as observed in vitro.
Kevatineoytes were trested with BEGFRnhibiters (&eduxmaby Majuzymab or

p = ! g :
RS0 B AP B i 496 (04 o ey

LAV K Wells iereaysdhah@analysed by Westdratbiastting ahndigses revealed
nmoni tored by | HC of cel | ul ar

thattreatmenh withi E GF Brinhibitosh rensitRd s abregation qfiGFR-driven
1. . r.Aa: o s

<G bR i et ARcRnC ERRER T LUk ARy EGTR it
ind\fcedoprassioh of KOX-2sane preventedphesphayiatiohaf STATE3.
contributes to the nmechani smof action of anti-EGR
F. According to the invention it is proposed that

N, ' fin o i €, expression
“@éggﬁt@g‘n‘? ﬁ%%%?glk;ﬂﬁ g%%;"il ﬁ%ﬁgﬁ%ﬁ%nd mat chi ng
Keratinduyteseweob treatestiwith HGERdniibisors (Estuximab, Matuzumab or

3RS, e et SR B SRk & O PGS (Y81 T
Aﬂgrrzalth‘,'ﬂérl@ar supernatants were collected and levels of IL-8 were quantified
using the Luminex technology. Analyses revealed that treatment with EGFR
inhibitors down-regulated IL-8 in a dose-dependent manner.

Fig'ure 4.

Modulation of secreted RANTES levels in keratinocytes.

Keratinocytes were treated with EGFR inhibitors (Cetuximab, Matuzumab or
Iressa), and stimulated with or without different growth factors (TGFa or TNFa).
After 24 h, cellular supernatants were collected and levels of RANTES were
quantified using the Luminex technology. Analyses revealed that treatment with
EGFR inhibitors up-regulated RANTES in a dose-dependent manner.
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chenoki nes and whi ch | eucocytes m ght contribute to
i mmune control of tunmor growth. Based on this
WO pfooo#rt8é on it is possible to identify other PCI/EP2006/009837
therapeutic targets upstredim in the pathways
control I i ng chenoki ne expressi on beside EGFR t hat

#'_nduc i mune nedi ated anti-tunoral effects
-J-EH-B%gndent of EGFR inhibition or with the goal to
ﬁ&ﬁl%ﬁ?oﬁ BFséEFéteH LIF‘W@ie\RJIé mkérain@évtbs EGFR

erapeut cs. it Is possible to elucidate
Ka&rabnasnyteswvere tnelaéenbwm&@iiﬁr iabibitors (Cetuzimalb, Matuwzomab or

sksmbiaEs e SRR i it Lorawi Bl Gy or TFa).

Rﬁeﬁ 2d4h ac&ﬁﬂéraédbe‘ﬁﬁ@tbﬁf’s Wé@&ol%d bh@ 168§ of IP-10 were

Description of the Figures Figure 1. Inhibition of

cE@Rtificd pisingcihe Islrgnm@bqtaghmlogyxa‘yaalyw&@vaaaed)m featment with

B RURPRaBTS Nev codats 10 b edhoe S RSB wi 11
or without different gromh factors (TGFa or TNFa).

After 24 h, cells were |ysed and anal ysed by Western
g. Anal yses reveal ed that treatnent with EGR

f

i.for EGFR- d

MphiH St BER A I I IT RS Gt manner
ﬂl?ﬁﬁv@ﬁé‘treé&é&Wﬁ@E@Fthh&t@fsﬂO@tWﬁfﬂbeWlatuzumab or Iressa), and
phosphoryl| ati on of yr 1068) and ERK1/2

oo itk o Giereth dpwh Gl arerAGRanah SR, After 24 h,

GBS 5 SRRt K5 B o g e

ngh??éurte&wmlogy mh f ysesarevealedihabtredtmentwith EGRR dnhibitors
i fferent grow actors (T or TNFa). After 24 h,
down-gegidated N.<bin %ﬁ@sﬁﬁﬁ@ggnbmaﬂﬂgf ern blotting.

Iﬁ Ay ges reveal ed that treatnment with EGFR i nhibitors
-rgs-ag-t-ed in abrogation of EGFR-driven signaling
Medakation bfisecrited- RiANé’lE&IuvellmimAAMTr eatment with

ig‘}%ﬁ ﬁ%k{%iﬁg@yﬁb%ﬁ? ﬁﬁg sﬁg‘fgl bcﬁ(aé%umab or Iressa), and

Ledd With OF witheUeER@réht grolvay fﬁo“éor‘sr(T@Taﬁlbf TREYY Sfter 24 h,

eratinocytes were treated with EGFR i nhibitors
dellatansupamatapisuveneatollectad ard lgvelspltRANTRS wese quaniified using

tﬁe Lun%mg)l(J tteéiwrfoflc?grye 'Rna%s%\@t J%vegﬁi%gt &J%?erﬂrWIm\E@FR inhibitors

up-regulated RANTES in a dose-dependent manner.

Figure 8.

Modulation of secreted IP-10 levels in A431.

A431 were treated with EGFR inhibitors (Cetuximab, Matuzumab or Iressa), and
stimulated with or without different growth factors (TGFa or TNFa). After 24 h,

cellular supernatants were collected and levels of IP-10 were quantified using the

Luminex technology. Analyses revealed that treatment with EGFR inhibitors up-
regulated IP-10 in a dose-dependent manner.

Figure 9.

Modulation of secreted IL-8 levels in different tumor cell lines.

Different tumor cell lines (DiFi, HT29, A431, MCF-7, PC-3 and U87MG) were
treated with EGFR inhibitors (Cetuximab or Matuzumab), and stimulated with
TGFa. After 24 h, cellular supernatants were collected and levels of IL-8 were



After 24 h, cellular supernatants were collected and
| evels of IL-8 were quantified using the Lum nex
wao e@ina28gy. Anal yses reveal ed that treat ment RCT/RPHGRISI7
i nhi bitors down-regul ated 18-8 in a dose-dependent
manner. Figure 4. Mdul ation of secreted RANTES | evels

BB B BRSO e LS i DBt i
EGFRHhﬁbﬂSré/\dé\thé?Waléw HL8 G B @irRBE cel fnédinvestigated in a dose-
(TGFa or TNFa er 24 h, cellular supernatants were

danandenbma@nerl evel s of RANFES were quantified using
the Lum nex technol ogy. Anal yses reveal ed t hat

5 t ng%“sw ﬂw_ECt : [s %%i:WNES in

a anne C
sg®ifeted | P-10 llet®el s in kerati@8cytes. Kerat] nocytes

god reated w th,£G-R 1 nhi bi t grag (Cet uxi mab,
10 }—and—sti-mpated—wi-t-h—er—i t hout
df A#¥rent growt f3ct or s (TGFa 3p TNFa). Aftef 24 h,
C
I

=I,V{Dw,\,g4sguper natgats were col fegf ed and level s of
wer-e—guati---ed—usrg—t-h¢—tur-rex—teehnpl ogy.

mé/lcy's?es reveal dd®t hat treatneft®wi th EGFR | ;ﬂl bitors

uppegul ated I'P-[1gs i n a dose-de¢pgndent manner] Figure

6 Modul At A ~fl oc~nr At ad 11 o L aoval o aAAl421 A431
VOO UOT oLC 1 Uit Ul LCUl U CU T = LIAA'AYLEE™] I " /M=o 1

WeIUENG eat ed wi t|h8¥EGER i nhi bit r°8 (Cet uxi mab,
Mat uzumab or Iressa), and stinulated wth or w thout
different gromh factors (TGFa or TNFa). After 24 h,
cel lular supernatants were collected and | evels of

ILLs Bvarria ressondd ioesetugimied (Craab)ior matuzienaip (Mewb).
Anal yses reveal ed that treatpent with EG-R i nhi

20 GOliearaeaavit 16006/ Cpab ol MUBABAHTS SRHBIed with fong/m
RANTES | I A431. A431
ﬁ%ﬁ%{?ﬂréﬁ e??vﬁgpﬁﬁéé Tﬂhi bitors ((e\(/:gt 3x: Rab,

Mat uzumab or Iressa), and stinulated with or w thout
different gromh factors (TGFa or TNFa). After 24 h,
cel lular supernatants were collected and | evels of
RANTES were quantified using

15
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the Lum nex technol ogy. Anal yses reveal ed t hat
treatnment with EGFR i nhibitors up-regul ated RANTES in
W@ 2eose28ependent manner. Figure 8. Modul ati onPGF/EP2006/009837
secreted I1P-10 levels in A431. A431 were treated with
EGFR i nhi bitors (Cetuximb, Mtuzumab or Iressa), and
stinmulated with or without different growh factors
PatestLlaim§NFa). After 24 h, cellular supernatants were
coll ected and | evels of IP-10 were quantified using
the Lum nex technol ogy. Anal yses reveal ed t hat
ir A%gﬁ{tsd ¥ bredENnG dutbidikt A interigigudfal skin lifitdtion associated or
dose-dependent nanner. Figure 9. Mdul ation of
secogeladed with ¢anger therapyin Barasient,ithesretbed Icamprising:

D fferent tunor._.cel.l linges,.( i Ei 4 -

010 3 A 3E5h %l AR e e o

( CehiigreORithVetarasi@imethads, whersin tHeeprobietib takémfrom a patient
After 24 h, cellular supernatants were collected, and

| ebefarecttartinggreasment withi an aatisanaer agrnt, whichelg directed against
t echnol . . : ;

| nivBet oPLs WA oA BYR A Clgi fagtpPRcRBR (B FRE

I ny@st i gaigeterminidgde seskomadskin pretiederivdd frem saidlpatient the
response to cetuximab (Chab) or mat uzurrag (,MTE\SE;%réjl .
Celexpragsien patemncef ahemekinehgyhereihile Rcbrrs takeiyat a time after
sti t i ; T '

=" TNl el MG Wi Sgid Rt R e T ek

andiii :ﬂt ?ngdpiti_xb?ﬁIlIy det&lxmn:iir\]g iin tdhird and ferthérsidn poobe the
correlated w cancer . I .

o chatasmFraiesgen g e PRI e TS BTbcoh B e patent
Ui OB RO B e tERPBEMS Bt stoBE of BRI NES vi th

met hods, rein the probe is taken froma
pat(ivint befoommariigathei regpecti chamokine lexaressinn patiemsrof the

SHIT O T A R R
dEtsT(fdr"]")FB't e f ﬁe? éiz,eérwgeﬁa'fhﬁhiﬁg eheredeivhittccHaraokinak thave been

patie exp sion pattern of chenokines, wherein

t heehangled in ualityeanditor quantity infrrebe fivandy(ibtrelative tortae

tr ec%tmnmﬁe V;\)'ia ans’gl\i t?\earré¥eiréﬁgg ?)%b@gﬂ?)t or the respective precursor
probe; _
(V) predicting from the changes in the chemokine pattern the intensity

and outbreak at a later time of the skin disease triggered by the treatment

with said anti-cancer agent.
2. A method of claims 1, wherein said skin irritation is skin rash.

3. A method of predicting the tumoral response of a patient suffering from
cancer to the treatment with an anti-cancer agent, the method comprising:
() determining in a first tissue probe the expression pattern of
chemokines with standard methods, wherein the probe is taken from a patient
before starting treatment with an anti-cancer agent, which is directed against
tumor cells that utilizes epidermal growth factor receptor (EGFR),
(ii) determining in a second tissue probe derived from said patient the

expression pattern of chemokines, wherein the probe is taken at a time after
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(iii) optionally determining in a third and further
ski n probe the chenoki ne expression pattern, wherein

WO b@7/042Be i s taken fromthe patient at a | at ePCT/ER®06/009837
than the respective precurg$ér probe of step (ii), (iv)
conparing the respective chenoki ne expression patterns
of the skin probes of step (ii) and optionally (iii)

wi having stanted thesireatmentiwitmsaid antiecanded agesbe of step

(1)., and determ n h f ' [

beé‘?‘) phana@%oqqr(?yqqggfrﬁ'vﬁﬁ@‘/ a mha%%(ﬁmé:tﬁgéregﬁé% .“.‘3
anghdrbkine'&lpréssion pattehe wissreld the prabeds talain from the patient at
reference probe of (i) or the respective precursor

pr attater time thasdhetreapestiverrrerurser RieRss of stepHi),

ch Ki ' [

a8t 11 neoRpefifd the FesdhdlE chép e el glopRatiorms of the

t 1 geduEepiobeistdT siép Gii)atid optioretly (WY with.thd expresidogatiérn of the
clainms 1, wherein said skin irritation is skin rash.

3. tigssumprabe offstep 40 and detarmining thergef whighyehemgkings have

b brEf shatived i ffaty 2hdy 3F EGani) ib Bobe B 'FRfYii eldivato the
detemdkitieBatternafithe séferéncprobecdfd|i)tdrehe xesmextiverprecursor

pattern of chenoki nes with standard methods, wherein
t hergl®be is taken froma patient before starting

treatment with. - C ' j | i
aghPnst ' BRSEURY raRt HrefcHRiron 3 chiftoklnd Saun o8 tissue
I aptsties mgmbghoédE%dB%inte@isity ofithtectumarahresponae ©f thmpatient to

i ssue probe derive fom sai d tient the expression
paih%?’ﬁawe@%'m)F?PWe%’?t"ﬁﬁ'é‘feéiqge{}ﬁe probe is tgken at a
tinme afterhaving started the treatnment with said
anti-cancer agent, (iii) optionally determning in a
4. hix mhetivatl bLdeteemining theeoptimbm dose ohanwitirgancer agent for the

¢ niegiieahef Chncer i aditientdng bR SSP IR 0 O
PL?E‘” Sor qetRniPG iftirst tisdue Probk the Exprédion pattern of

ective chenokine expression patterns of the ti?sue .
pr chemakinest with standasd anetbersqahesein the prake; s talgn from a patient

BB AR B AR a P LRoBAC ARy P Ctea agains
?ihi’t\uin)%f g%elzlﬁ iﬂ1\:/!12|uittigﬂetsﬁgd7deﬂhangmmh factonrewephber (EGHRaNd
(ii) determining in a second tissue probe derived from said patient the
expression pattern of chemokines, wherein the probe is taken at a time after
having started the treatment with said anti-cancer agent,
(iii) optionally determining in a third and further tissue probe the
chemokine expression pattern, wherein the probe is taken from the patient at
a later time than the respective precursor probe of step (ii),
(iv) comparing the respective chemokine expression patterns of the
tissue probes of step (ii) and optionally (iii) with the expression pattern of the
tissue probe of step (i), and determining thereof which chemokines have
been changed in quality and/ or quantity in probe (ii) and (iii) relative to the
cemokine pattern of the reference probe of (i) or the respective precursor
probe;
(v) determining the dosis of the anti-cancer agent to be administered to

the patient according to the changes in the chemokine pattern of said tissue
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cenoki ne pattern of the reference probe of (i) or the

respective precursor probe; (v) predicting fromthe
webangexsé n t he chenoki ne pattern of said ti sSPET/PPIDE809837

the |likelihood and intensi®2y of the tunoral response

of the patient to the treatnent with said anti-cancer

agent. A nethod of determ ning the optinmm dose of an

anpriobeanc andepdianallyr t he treatnent of cancer in a

patiLent, the c Linstng.  (§ LI g J .
PpaE " Senealilstens e N hdsh oloffhies The'ddi & e ant
c heamder Agenitd be HdnfidiRtetedabhhe patighier ei n the probe is
taken froma patient before starting treatnent with an
anti-cancer agent, which is directed agai nst tunor

ell s _t hat L4 epl d . o L ;
5 ety R oftail 3ER AR bR s Rl ARG tissue.
derived fromsaid patient the expression pattern of
chenoki nes, wherein the probe is taken, at %tll ne af{.er
ehadimethod-afralaim Aord adiareinsaifl PrPRSISASTEd. EREKIN tissue.
agent, (iii) optionally determining in a third and
further tissue probe the chenoki ne expression pattern,
Mharakihodhsf gryobdithiexclaisiseh —6,avherbin thetprebe odistep (inistaken

time than the respective precursor prohe of ste I

(i Witntsoptd davs Alsr easlal e teaghat Wi sabt uEBantdr agent
patterns of the tissue probes of step (ii) and

optionally (iii) with the expression pattern of the

8.1 Asvethododfeclaim 31 whetéil tha pdolmeotstepriiinig taken within 5 — 7 days

whi ch chenoki nes have pe changed in quality and/ or
quaReT 9Sap! e B aENt iR Sprd FY-CanGe P ot he
cenoki ne pattern of the reference probe of (i) or the

respective precursor probe; (v) determning the dbsis
of Atrnethaat of amnotthexgjaims 1 o hevhergimths: ant-ganeertagent is an

pati .according to the changes in the chenokine
pagl‘:‘gﬂ% "ﬂ'f'bg%ﬁ-d ti ssueprobes, and optionally (vi)

repeating steps (i) - (v) in order to optim ze the

dosis of the anti cancer agent to be adm ni st eg%ﬂ:éo .
thé methashof clgim 8, mbereia tae ESGRR inhibiter 18 an@Rt-EG R antjbody
probe is derived fromtunor tissue.

11.A method of claim 10, wherein the anti-EGFR antibody is

Mab ¢225 (cetuximab) or Mab h425 (EMD72000, matuzumab).

12. A method according to any of the claims 1 — 11, wherein the treatment with
the anti-cancer agent causes an increased expression of chemokines

compared to the non-treated patient.

13.A method according to any of the claims 1 — 11, wherein the treatment with
the anti-cancer agent causes a reduced expression of chemokines compared

to the non-treated patient.

14. A method of any of the claims 1 — 13, wherein at least one of the following
chemokines are involved: IL-8, MCP-1, RANTES and IP-10.
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6 . Anethod of claim3 or 4, wherein said probe is
derived fromskin tissue. 7. A nethod of any of the

W@b@i7/$2286 - 6, wherein the probe of step (ii) PGI/ERN661009837

within 1 - 10 days after oBdget of the treatnent with
said anti-cancer agent. 8. A rret hod of cl aim7

{8 arilee rombes o RarkisTee BdnilFing) ine Sripiency of thé therapy of
an%bne gk uﬂ {EGER i &?Eﬂé?ﬁh 5y dé@‘mﬂﬂn%‘ﬂ?eREIlw@thRmE pattern

erein e anti-cancer agent is an
i nin prabes. oflsklmtlsmxehadd oor wmomlgsue/\am éonsetumn BEHR tumor

Llngbﬁetaﬁﬂemﬁ ' ARS g rodbedreht ToSRAT i mend with an

hﬂgjdmg} agénfvab h425 ( EMD72000, mat uzumab). 12. A
according to any of the claims 1 - 11, wherein

the treatment with the anti-cancer agent causes an

f .ch ki ed t
{0 A PR G ehBn a2 st 808 B Ta A TRE o5 Culsndd Bpskin
t hgriedtRIn® conjurictionWien ﬁi@tﬂéﬁ?ﬁ bESAMESthHd ithizBSEGFR in a
anti - cancer agent causes a reduced expression of

cheatienhiy detammleg the chamakine pattemnda pselbesat skindisaue of the

hod of f
el Bhue bt ABrEIEhR cbuodfe AT 27 rSBment win
NCBnlanti-E@rﬁ\Eai%g@?ﬁ. | P-10.15. An in-vitro met hod of
ear|ly-stage nonitoring of the efficiency of the

therapy of cancer that utilizes EGFR in a patient by

SRS S P B AT g onehl b o

t unfKibipert | ent before starting and during the first 1 -
10 days of treatnent with an anti-cancer agent. 16. An
in-vitro nmethod of early-stage nonitoring of the

?g.%uﬁ{e?ﬁ‘&f oPL1afitt 17 WﬁérélﬂttPBrEGFRﬁﬂleBFfs' AaMl E'GFﬁ%ntlbody
erapy o Izes E

cancer that uti I'n a patient
determ ning the chermkl ne pattern in probes of ski n
tissue of

19k meted of Slaim g, whsrein tbe btk GER AP ancer
A9Qhb c275 Acaakipsh)Yr mbslhﬂt\zs&mm@oomg@znnﬁw

anti -cancer agent I's an

20.A method according to any of the claims 15 — 19, wherein the treatment with
the anti-cancer agent causes an increased expression of chemokines

compared to the non-treated patient.

21.A method according to any of the claims 15 — 19, wherein the treatment with
the anti-cancer agent causes a reduced expression of chemokines compared

to the non-treated patient.

22.A method according to any of the claims 15 — 21, wherein at least one of the
following chemokines are involved: IL-8, MCP-1, RANTES and 1P-10.

23.Use of chemokines, which are up- or down-regulated in-vivo during cancer
treatment with an anti-cancer agent, as a diagnostic marker in-vitro for
determining the efficiency of said treatment, and / or the likelihood of the



inhibitor. 18. A nethod of claim17, wherein the EGFR

inhibitor is an anti-EG-R anti body 19. A net hod of
wa@b@ro¥8 wherein the anti-EG-R anti body i s MaI/ERRB6/009837

(cetuxi mab) or Mab h425 (ERB72000, matuzumab). 20.A

nmet hod according to any of the clains 15 - 19, wherein

the treatnent with the anti-cancer agent causes an )
i nepeursenraeisldr drittions agcomnanied by sajshireatment; wherein said

OB ey AL SGOA T EBEH o

anti-cancer agent causes a reduced expression of
chenoki nes conpared to the non-treated ent .

] . at | 2. A
elss P 2benakings. vigh are tpt ﬁédewafrﬁsuwspeé inViyo dzurlng cancer

e i BN qfCayer gl 20! QEnRAGARAIRG RfgeBifutream o
c heakihepsoking iexprewsion suitabledfonthe dgveleprmént andimanufacture of
during cancer treatment, wth an anti-cancer a

| h ent, as...
a aimgdisament tararting sald farge! fpbthedfé%%tmﬁmi%gaﬂﬁ%r thaf Utlizes
of L : Y. .
of EHIE R therbatiit Sole 781 T CompRaioh vl bt St Eajhgsy 2oent,
s aimthereinaaick anti-caheercagerstas @and2@GE Brinbibitor.zes EGFR and
said anti-cancer agent is an EGFR inhibitor. 24. Use
of chenoki nes, which are up- or down-regul ated in-vivo
SHIUsBDFCHIRED3 of ?Qt WhBFeiW el ahti-2BhteCagéftlis 224 or
identification of a target upstream of sSaid chenokine
ex feetgsimah) of Makab#25 (BMD ROk watupwiab).and
manuf acture of a nedi canent targeting said target for
the treatnment of cancer that utilizes EGFR in the
patient solely or in conbination with said anti-cancer
agent, wherein said anti-cancer agent is an EGFR
inhibitor. 25. Use of claim23 or 24, wherein said
anti-cancer agent is Mab c225 (cetuxi mab) or Mab h425
(EMD72000, mat uzumab).




