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resulting ip receptor.activation b Ch ' t. t
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HER2, HER3 and HERO the other three nenbers of the EGR fam |y which
can eng%g © I\EMGE:E tengoggjz It:\;yithe fecr)tr)g% %%ng%gsr gé%%ﬁé@ i%spﬁicated in human
malignancy. In particular,increased expression of EGFR has been observed in
breast, bladder, lung, head, neck and stomach cancer as well as glioblastomas.
increased EGFR receptor expression is often associated with increased
- production of the EGFR ligand, transforming growth factor alpha (TGF-a), by the
25 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
30 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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PCT/ EP2006/ 009837 2 The HER receptor metwork m ght integrate not
only its own inputs but also heterologous signals, including

nunber of TR {RGEpte TIRAbAB: rikbrasB s ol B b WEE bl b,
have been naesrelogeed sigealt eptrdirighoih@ids, W@nﬂnhdme@ Méerétréﬁ@ﬁm%Yé Bnd

of tunor cells in vitro and in V|vo(l\/bdjtahed| nd Dean,

Oncol ogy 4 stresyjndud@hni zed nonocl onal anti body 425 (hMAb 425 US
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ef ficacys i i slinbeeef murinel and Fﬁnmdm&omtanﬁbduueé%am@tm& résptor have
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accordlng to tRhis 1nvention to natural or synthetic 2 agent s hat

are enabl eg¢hemothgrapettio agentsclk.et,\doxoryicir a@rg@"gycsnetﬁq@! candt gisplatinkto
Casos i e e eut b4 BEkuETatiodf HoRB RES° P oapete
anti - Er bB 1BreeptP165)nYelstdil o999, Oncogene 18, 731) have reported that human
ovarian cancer cells can be treated successfully with a combination of both
chimeric MAb 225 and humanized MAb 4D5 which is directed to the HER2
receptor. >
20
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
25 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
30 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 5,616,771; 5,654,427: 5,461,146; 5,650,407. US
patents 5,475,110; 5,591,855, 5,694,009 and WO 96/11933 disclose
pymrolocarbazole-type tyrosine kinase inhibitors and prostate cancer. One of the



menti oned above and bel ow, nore preferable tyrosine kinase antagoni st
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cancer (NSQHe) tep "vlllizatih" ¥ vaized il earsteRNWith Stk EGF fstfeptdr Heltetvicer m

“utilization" or "utilize" in context with the EG- receptor has two
connot atlorﬂ@ﬂnet@tlonﬁ reflects the fact that the receptor is engaged
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this re ept rare use or opnen |nc udi ng ona

anti bodi es ([l)SMbcmtheeraumhaabw)e mmbnqrmoaﬂmde;kemwen e Utilizatioh af £GFR.
(such as erlotinib and gefitinib). The npbst common adverse effect
common to EGFR inhibitors is an acne-formrash, usually on the face

and upper Aﬂh&@hrﬁk‘bpeﬁéstha%@éﬂhi&e&é PR QY G uQ@bkﬁﬂaévelwpﬁﬁna

rapi d onset trents, detectable after
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erlotinib), making rash a potential surrogate marker of anti-tunoral

activity (Rersez S esheortussin 45-190%pf patientpcgith a rapicsonsst ipthgsmajority
The mechani G (HRAS el dghiRdrer ppPoifERIy 7%85{/? of r@g@ﬁéf‘ltta?vd feGthing a

. maximum after 2-3 weeks (Robert et al., Lancet Oncol. 491, 2005). A positive
20 association of the intensity of rash and treatment response and/or survival has
been shown for some agents (inciuding cetuximab and erlotinib), making rash a
potential surrogate marker of anti-tumoral activity (Perez-Soler and Saltz, J. Clin.
Oncol., 23:5235, 2005).

25 The mechanisms underlying skin rash remain obscure. [n 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

30 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 genita! epithelia.
Keratinocytes provide a barrier between the host and the environment. They
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Alternatively, it is ested, that the, deve] opnent of skin yash
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in the ski npﬁﬁ%%tggmahe,ute*ﬂsl.,ss{gamtcbﬁébn. Imqeo ! 5o ) ERBrdtel/ ans as
negati ve feed back regulator to prevent excessive
suggested that the development of skin rash may be a direct consequence of
20 altered chemokine expression patterns in the skin analogue to the suggestion
made that EGFR functions as negative feed back regulator to prevent excessive
inflammation in chronically inflamed skin in vivo (Mascia F et al., Am J Pathol.

2003).

25 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

30 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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to be I'ynphocyte specific. The fourth subgroup is the C X3-C
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bot h adhesigpaciiginoddIaabhe Bf Ble tirariokive patiefmin ihevskin tissue as badiexs iorthe
the principal finding that the treatnment of, EGER related 10 tﬁétlgg[rsgue or

by means offespedtivednmar tisgunor ihsaius ghapatiepi Thegharpeiaes iy
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chenoki nes dniti-&ticér Higentiased in $ertherapgy be down- or up-regul ated
dependent on the nature and quantity of the anti-cancer agent used
in the therapy. 15 To date there are no clear recomendations for

a1t hough opld B e BREha ARl P B IRERdelont it e L s I
i nhi bi t or s duringt BGPR redateddamiar éheriapy daltenigh optimal management will be
important especially when EGFR inhibitors are to be used earlier in disease, at
higher doses, and/or for longer periods. Based on the present results it is
20 suggested firstly, that modulated chemokine expression patterns in the skin
represent uséful markers to predict skin rash in patients at early time points
during the anti-cancer treatment, enabling clinicians to counteract rash before it

can be seen.

25 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

30 uniikely 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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skin irritati gpfoRs ShRIMRPIrYatnteitWitiRah anfvapetpagentowhich isalirsotetl aainst
cancer therapy in a patient, the method cor?érl sing: ( et.erm ni ng

d
inafirst skitimorse thatasitize ipidarpab gsavih el epornsr (O &oki nes
bet o & st art1 ) reupInUN A seaHE s DRk RES o ST p R Bieferably

di rect ed agai ifedm the €ameskih arédptheubipressior patternafl chienookihes aghenein the
receptor (EGFR), (ii) determ ning. . in a, second skin probe derived from
sai d patlent (RiPbeds gﬁheyl atrg tee gfter. %ﬁtaﬁegrtﬁﬁ)tre@?r@eewﬁééef gnti-

Do o Co P Benf AU P oot priketly ol daFand e
1 =10 days, morefarablyed atyl gayis); 7 days, and nost
(iii) optionally determining in a third and further skin probe the chemokine
expression pattern, wherein the probe is taken from the patient at a later time

20 than the respective precursor probe of step (ii),

(iv) comparing the respective chemokine expression patterns of the 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 (i) and (iii) relative to the

25 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.

30 In case if no or no significant changes in the chemokine pattern have
ocecurred 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.



preferably 5 - 7 days), (iii) optionally determning in a third and
further skwp 2émlaeskhe chenoki ne expression pattern, wheeegprdobsooss7
probe is taken fromthe patient at a later tinme 20 than the

respective precursor probe of step (ii), (iv) conparing the
respective chenoki ne expression patterns of the skin probes of step
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(i) determni 0 a sec | d fromsaid patient
the expre55| ﬁg'ﬂsﬁ‘? é‘?ﬁ?e(‘#“’% ﬁ%@ﬁﬁggro%%hogdsi YIﬁhe probe is taken at
a time after (i chmpdihgstherfeefettie éﬁaﬁ@mébxwéd@.@apslﬁ@mbIofCtheCti%fsue
agent, (iii) optlonall determning in a third and further tissue

probe th& chermikRbae of sfepr @} andwplignatly i) Witk the exriessiondsitern of thedissue
fromthe pati efbyatyidiPlif 'and d&termining thereof which chemokines have been

changed in quality and/ or quantity in probe (ii) and (jii} relative to the
cemokine pattern of the reference probe of (i} or the respective precursor
probe;
20 (v) predicting from the changes in 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
25 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
.30 before starting treatment with an anti-cancer agent, which is direcied against
tumor cells that utilize / overexpress epidemnal 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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respect i vevoheomkizse expression patterns of the tissue PSI/EPRIGEISHE
step (ii) and optionally (iii) with the expression pattern of the
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rel atives changg) coRfpRril thelréspéitivebHeyndking BRpicdBRIN patRFHE ob Uhe tidbue
also in the skin tissue of the patient is correlated to the tunor

response. A pEeberiobstegdiiand ﬂpﬁgnalive(namlthmrm expresyen pattam of iherissre
agent for the &é%?tment of cancer in a patient, the nmethod
conpri si ng: rmning in a first skin or tunor tissue probe the

expression pafs‘t@j (), &ind eétermltiing thersbhwhichruhantblimes pass bebﬁl‘cﬁaﬁ%édhm

probe is taken from a patlent 3,0 before starting treatnent wt

ant : -cancer adiwiity apd/Qr quandity '@d?"@éeé@a@ﬁ%(l") relattye t@éhfP §hgmgk|ne pattern
t |
utilize (f OV ETF ¥ ?é"féreg'ﬂltedﬁrroﬁg on Iglaé \?s\fptggﬂyér g)F@cRRQ ént . §1Ie| )

deternmi b ng in a secon I'Ssuée pr m sal

expr essi on pat(edetephirdhg vk dosis, of\meaatmahber ageritaoibe acahmstetemto the
time after WO 2007/ 042286 PCT/ EP2006/ 009 37 8 havin star{.

treatment wit Waﬁ‘ﬁﬂhaﬁ?ﬂf 1%%5? é@é‘ aes in fhe sheipekipg pattery e ?‘Hltﬁ?Hﬁ

inathird an he obe the chenoki ne expression
H‘% nd fi Ral P
pattern, V\/nerglrs %1 é |Hs B{aken fromthe patient at a later tine

than the res pe(wonepeapng(st&m:)h) (i coderstoayptifnizg the dpsisjof terpatiicageer
erns of the tissue probes of

;ngr (els ecgln\cgl%&gﬁfﬁgé%%"%%%re tPRh$R§ i€¥r essi on pattern of the
tissue probe |gfase if there is no or no significant modulation / or change in the
chemokine pattern in the probes before onset of the treatment and after 1 -
10 days, preferably 7 days, the further treatment with the anticancer agent is
either obsolete or, alternatively, the dosis should be increased until an effect
20 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.
. 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.

25 A corresponding method, wherein the anti-cancer agent is an EGFR
inhibitor.
. A corresponding method, wherein the EGFR inhibitor is an anti-EGFR
antibody
. A corresponding method, wherein the anti-EGFR antibody is
30 Mab c225 (cetuximab) or Mab h425 (EMD72000, matuzumab).
. A corresponding method, wherein the treatment with the anti-cancer agent

causes an increased expression of chemokines, such as RANTES, compared

to the non-ireated patient.
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chenoki ne pattern 10 of the reference%probe of (1) 'or the respective
precursor probe; (v) determning the dosis of the anti-cancer agent

to be adm nistered to the, patient accordjing to the changes jn the
cheroki ne patterphc%ﬂfe%}éqrﬁj"ﬂg %EOdp‘P’B%r@E’, {r@%ﬁ?@ﬁ!qrﬁﬁ‘ﬁt i gntl-cancer agent
(vi)repeating c5teps a(rbhuc':%cﬁ \é)(gféésﬂfrp&f ch&%&@ﬁ é“s{l%h.td%QLg@,sdo?nﬁgreH.t&?the
anti-cancer isS agent to be admnistered to théeé patient. 'I'n case i
there is no omonetresatgdipfatieabt nodul ation | or change in the
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wherein the EG-R i nhj blf"or i s, an anti-EGFR anti body A corresponding
met hod, !hher eitffatmENhwith_ aaptigancebagenls 30 mab c225 (cetuxi mab) or

Mab h425 (F.lvD72t einéﬁ‘pio%ema)of ea?leﬁégéﬁﬂﬂﬁ@riﬂg_df%é'%cu §ESba SR

treatnment with -cancer age auses an”increased expression
of chenoki nes,irrifation, asef@fdblESkircashainecbn]urctiomewitio the theaapy opeancenthat
WO 2007/ 042286 ,PCT/ EP2006/ 009837 A correspondi ng .nmet hod, .wherein
the treat ment UHIEes H\éergﬁPst@&ﬁc%ﬂgggdBﬁtpat@é‘igtgéjdeéerhﬁl?@e cRhsmaklig;
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15 the first 1 — 7 days of treatment with an anti-cancer agent, preferably an
EGFR inhibitor, more preferably an anti-EGFR antibody, such as
Mab c225 (cetuximab) or Mab h425 (EMD72000, matuzumab), wherein
preferably at least one of the following chemokines are involved: IL-8, MCP-1,
RANTES and 1P-10.

20 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

25 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

30 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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or down-re ring cancer treatment wt
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expression, suitable for the devel opnment and manufacture of 30 a

drug tangeting sa| d target for the treatnment of cancer that utilizes

/" over expr et tgbwprlé %ﬁo\ﬂé‘& et ttre}?ﬂg%bYoPﬁnﬁnﬂrfﬁé‘f‘é‘ﬂH@{:%t@g rqHBEdcgl%es the
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(cetux mb)co%rdlt%bedhr%zegluré Ewgé%%gcytggtthat%acp %een treated with anti-EGFR
agents for 24h. Evaluations were carried out with the Luminex bead technology.

20 In these experiments keratinocytes 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 P-10 were up-regulated
(Figure 4-5):

25 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.

30
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



WD 2007/ 042286 PCT/ EP2006/ 009837 10 The current invention has shown
by experi nmatzmb7/mozse t hat bl ocking EGF receptor, for exaoplEezo0wioss7
nonocl onal anti bodi es, such as cetuximab (mAb c¢225) or mAb h425

(mat uzumab) or tyrosine kinase inhibitors (gefitinib, Iressa(r)), 5
interferes with EGFR-dependent signaling cascades in prinmary
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blotting. 10 As shown in Figure 1, treatnment wth anti- EGFR agents
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showed thatsqm%smameafs.}rrbiwﬁrqr aphlocKiss are achiyalgddp yére peforehand to

expr essi on_éﬁhaq]t&@ Iginq@%tbbfe%% \{nﬂgéﬁgeggftiﬁd chenoki nes were eval uat ed

in conditioned nmed um“o at had been treated with
anti - EGFR Agontimgftorth@dimverfioalibediild be skheva that theecharnokimes iwithie the
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consistently regul ated 1 n Tesponse to EG-R bl ockade (Figure 3),
wher eas RANITEShawdhafsparifieechernpkineg a@raresponsitile fordhe - chematsctic ewents

a pro-angiogenic .factor suggesting that, its dowl- |.at i of. : :
interferes %W&'Bﬁf’?&&%@%@ﬂ?m?‘éﬁd?? or%a%d{qgﬁ%p}ogﬁmqnggtmedlum
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| eucocytes suggesting that enhanced expression (and possibly al so

ot hers” dheresknpasigon tedeaskitionsd medim enlyef | eucocytes into the skin
which cause:|, id ABTR £5% BE&h SHERh'AL eheifibtxtsds hauid by chemokine /

.. chemokine receptor interaction and that blockade of this interaction by chemokine
receptor anatagonists interferes with chemotaxis of blood cells.

20 Modulated chemokine expression in response to EGFR blockade resuilts in
migration/chemoattraction of leucocytes into the skin of mice. Furthermore,
leucocyte infiltration can be analyzed and cormrelated 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

25 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.

30  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 infiitration and reduce skin toxicity.



According to the invention, nodul ated chenoki ne expression pattern in
response wo 28G5 ockade in keratinocytes and tunor tiBsSoerii0ss0ass7
active EGFR signaling) results in mgeation / chenpattraction of

| eucocytes that can be inhibited by agents/ drugs interfering with

t hese chenpki nes. Experi nmen

rents | nclude WO 2007/ 042286 .
PCT/ EP2006/'6M@3?d"!J'."LIS&'ﬁ8%Pi?h?”&iﬁ'@y?cﬁﬂt%W%ﬁ@iqm%H&%Isﬂﬁdﬁﬁwes
. . - . = ) )
i bi ¢ or o eyt riRkadl & Sidnoxicif, Ifie g At skl ndeiscpuld be

The condi t i aseddn rtidicahpractipe 4o éreat skin rasie of pakkents hawleegoing antifEGERI vy

I sl at ed PB%E or granul ocytes are placed into the upper chanber of a 5
Boyden chantB®R@PYchenot axis of blood cells is then nonitored by
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15 conpari sgiek 6f §&ndidritoned nmediumonly. Furthernmore it has been
shown that chenotaxis is induced by chenokine / chenmpki ne receptor

i nt er act i orMalegulanghanyes rhakempkingsdeyeals ér the: skin obpatientswenie analyzed
t . . ! . _ 20
Vodul at ed_ CRUTORT B Iy eCen BRFr Yl SIETREAR AR LRIEECHR,
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or little chemokine modulation are treated at non-optimal doses with anti-EGFR
20 inhibitors, and that doses should be elevated until a modulation is seen.
Alternatively, if this is not an option, patients without chemokine modulation could

be transferred to a different therapy.

The modulation discovererd by the inventors plays an important role in the
25 development of skin rash in thfs 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.
30 » Development of novel therapies using topical agents that interfere with
chemoattraction of chemokines induced by EGFR blockade o manage

skin rash.
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The nodul atm"on di scoverérd by the inventors plays an inportant role
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The present invention suggests that the inhibition of EGFR signaling in
carcinomas causes changes in the carcinoma chemokine milieu and affects the
20 inflammatory status of the tumor with tumor growth inhibition as consequence.
According to the invention chemokines are regulated in a similar way in tumor
cells and primary keratinocytes in vitro. As for keratinocytes, experiments were
conducted that showed that blocking EGF receptor with monoclonal antibodies,
such as cetuximab or EMD72000 or tyrosine kinase inhibitors (gefitinib, {ressa®)
25 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-

30 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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experiments were  conducted that showed that bl OCkI ng EGF receptor
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As mentioned before, modulated chemokine expression pattern in response fo
EGFR blockade in tumor tissue (with active EGFR signaling) results in

20 migration/chemoattraction of leucocytes.
Experiments include chemotaxis assays in which conditioned medium of tumor
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

25 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

30 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



such as cetuxi mab or EMD72000 or tyrosine kinase inhibitors
(gefitini BWOI20e8B2386)) 25 interferes w th EGFR- dependent PET/HR2006/009837
cascades in various tunor cell lines uch as A431 representing
different tunor indications. Experinental work has shown that
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or TNF al pha. Secreted chenpki nes were evaluated in conditioned
medi um of tGhemotaxds issinggeed R¥ shemaeking/ghemokingl regepien intgeactian aindd

L o

ker at i nosytdemetaxiey ¢f blobénelis.nes were nodul ated in response to EGFR
bl ockade in tunor cells. IL-8 was consistently down-regul ated
(Figure 6), whereas RANTES and | P-10 were up-regulated in tunor

cells that . t; it ' i.bi ' . 7- )
Together . RBrhE R AL YL I vivk SRR WHEP Wi oEME A (Hice Sre treated with
modul at ed ianti-EGRR iagenis. Fheanddilation of ehémokinedavéls BEHR it tumboars.

This corroborates the.ide t hat skin, keratjnocyte nd nore .

precisely @r@mwﬂthw@é"r&tawe%o treatment with ag g@ﬁ@%"&ii%emkmes
ef fecti Lz (o i u ' | L-8
was eva?{ﬁa? g?jélls%%ﬁ%@?%g%lmc}ﬁ?% gﬁg—%{ha %{r?or cel?dlﬁ ‘?lﬁe}g' Eﬁﬁh%&gf ound

t o be consiistuenmtyty infitratioregrd analgzéd in kepossand antE& G Bl agsgodsiinduce
(Figure 9)._This s ests. that Jevels of IL-8 are a hi.o ker .of an
o fsct tve. Anitaten Rt lickiss inlq thewllimirias wal o far BotviGAteRavgiat o
| L-8 in bl ogdif TRBUARSY Sart'BE Hicitidied by AT 6f EEHGRridtaatun/dtererthitisRe
decreased |l evel s as a diagnostic nmeasufe to nonitor pharnmacodynam c
ef fects of matkergdpee dgthr sorrelation of skingash endrrespanskitathedaphiditoki ne

Cor e act | aaeBlet i iR g b eherbkings WReG eb S ) HRE e R e Binae
of | eucocytwsll abEeantenRindhaithidieenteibas:! @the niscrirish bl Wetieh of anti-EGFR
condi tioned nedi um of tunor
agents.
According to the invention it is proposed that broad monitoring of changes in
chemokine expression profiles in tumors +/- EGFR inhibition and matching the
20 changes observed with the known cellular specificities of chemokines within the
immune system provides first clues with respect to which intratumoral
chemokines and which leucocytes might contribute 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
25 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 fo 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.
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cells is collected after 24 h of treatnment with EGFR inhi bitors and
stimul ati opoved7eazee W t hout TGF al pha or TNF al pha. Thepeghsiohdanes
mediumis placed into the |ower chanher and freshly islated PBMC or
granul ocytes are placed into the 25 upper chanber of a Boyden
chanmber. Chenotaxis of blood cells is then nonitored by neasuring
the amount ShorPBescriptiprafitheFigwresn the | ower chanber after

specific tIFI’IES &n sone experiments, PBMC or granulocytes are
activated 0 beforehand to enhance the ni gratory activity of

the cells. InAitfE6n Of EGFRedé perrdent élbnhhhbgﬂthmbl|ﬁ6|(‘érwnhbb9td§1e
condi tioned nedi um 30 cause chemptaxis of PBMC and granul ocytes

one resul t Keratinpeytes were Hﬁat%WEhﬁQFBW@'HBK‘PFﬁéQGtWWH Maguzumab or

I

Chomoki re. 1158Sp oS stPTERsRih Sl ABRST b PG A S TYE )
15dconﬂi ti tﬁf@ﬂ_ zmd,iosus:mrte Igﬁt_&:i ianwehalybadwmttdrgbtlcﬁmygtehnammﬂzwaled
and chenotaxis is evaluated in arison onditio
only. | Chotetireaiment Rt e TR h NGO ESWIPE e AORFIRION Y B B drven
nt hy
anat agoni o E1 NG PEEAdEE £ uolBidbpeREnianRey, Pre s P EGHIE Ritfbitors
Exper i ment préverited @hosphomptatisnuel ESFR(Tyh1 0688} and ERKHE i(Thr 202/204).e
treated with anti-EGR agents. The nodul ati on of chenokine | evels
within theRigW8 2are analyzed within the first week of treatnent

th t I
Wi th anti- 'Fﬁﬁ% ISR EG egﬂkéther fﬁghﬁﬁﬁgf}:ﬁhﬁdgé% l?érﬁﬁnb%giél@ sane

way as observe In vitro. , cocyté infiltration are
anal yzed i iKeratimocytesnere treatdeOrith &feihR nhibdorse Catuifimaby Matozumab or

POV e el AR SR ol Bl S AT B P
activati on/ggdrioarg rBéIIQtWél% Iy S8 hﬁa %na@lg@dttﬂ; Wé%té?ﬁ rma{aﬁg | ARalptes dvealed

rash and response to thera ? gested that nodul ation of
chenoki nes thaldesatpient avithnE &wmnt@mr teriin aksogation of £CER-éréten and

o £ S 82l AN AR Sy o

noni tori ng |ﬁcﬁud‘éﬁpé)gﬂésstﬁn of IR aed preverted phoppiudriylationiof STATS.s +/ -
EGFR i nhi bition gn mat chi ng t he
Fiqure 3. ‘

Modulation of secreted IL-8 levels in keratinocytes.

20 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 IL-8 were quantified
using the Luminex technology. Analyses revealed that treatment with EGFR
inhibitors down-regulated IL-8 in a dose-dependent manner.

25 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

30 quantified using the Luminex technology. Analyses revealed that treatment with
EGFR inhibitors up-regulated RANTES in a dose-dependent manner.



20 changes observed with the known cellul ar specificities of

chenoki nesvaizodtioazaseie | nmune system provides first cl uesP@i/EP2OD@EPETL
to which intratunoral chenoki nes and Whi ch I'eucocytes m ght
contribute to i mmune control of tunor growh. Based on this
information_jt is possible to identify other therapeutic targets
upstream: i rL-'QHéE;t hways controlling chenmoki ne expression beside EGFR

25 _t hat 'n%auliﬁw%f%erﬁfgaggg?é'lewgt?ﬁ%rah}] G&tesi ndependent of

EGFR inhibition or wth to enhance the anti-tunoral effects
of anti - EG:Immaoayieatwere treated wyithi EGFR inbibstors €Cetoxwhale, Matuzumab or

S gnal i ng | WRRECBh SRR v cor BB RepleraniTading kY ST

ant i t haE&lldI&r su héﬁrﬂ! dRes esllddedh '
2007/ 042586}&%%%@006/ 0095!5@ s Shor t Igescrlgtapg\?lé%f&ﬁgglgy@gres

Figure 1. |quaniifiedarsing tmd@@mbnologv%mlvmﬁ frvemled that treatment with

(et uxi o, ERER IS5 Ap3 e BRIalEd P 0TR oA chaAah R t hout
different gromh factors (TGFa or TNFa). After 24 h, cells were

|l ysed and anal ysed by Western blotting. Analyses reveal ed that
treat ment WEIMrE&R i nhibitors resulted in abrogati on of EGFR-driven

ot bi ¢ 07 TRTETen Br 3eERERUEPERAVAL EHIBAL, 11 P TRE) o eRka 2
(Thr 202/ 204331 Wer&iteiated withl EGFR inhibitors (C@Eﬂn@pmmnﬁb@amm) and

pathways in keratinocytes. Kerati nocyt es were eat ed Q‘b‘h %
i nhi bi tors stvliaiedhwith quayithaubdiffegent grp@\gggc’tor Gha phiTHY & Afte2bh.

s 001 oy AR MBI ARER! Bofifd afll WG 1L Bt ibrfiied Bishnd the

were |ysed an yse Ana yses revVeal ed

that treat namhlnemtbcﬁﬁﬂﬂgynﬁm@lyses sevesied ttmﬂtreatmbanﬂh iEBF Rfinhibitors
EGFR-driven  signali ng cade n.a dose-dependent manner. Treat ment
with EGAR i dewniTegylat eq ‘é%?&r‘é%%? n&f“a%@? 2 and prevent ed

phosphoryl agj ififte Gf STAT3. F| gure
Modulation of secreted RANTES 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,

20 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.

Figure 8.
Modulation of secreted IP-10 levels in A431,

25 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.

30 Figure 9.

Modulation of secreted IL-8 levels in different tumor celi 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



Modul ation of secreted IL-8 levels in keratinocytes. 20 Keratinocytes
wer e treatwd 20070322486FR i nhi bi tors (Cetuxi mab, Matuzumab peT/EPIRENPE37
and stimulated with or without differemwst growth factors (TGFa or

TNFa). After 24 h, cellular supernatants were coll ect ed and | evels

of IL-8 were nt|f| ed ing the Lum nex,technol o nal yses

reveal ed th‘&‘t’acmﬁ.égt'-f?é?ﬂ 'W %@i‘ﬁechﬂ‘NPBV‘t%’ﬁ%‘ that reptment with
a dose- depepeseil infHiRE do% fe tg%é{téd 4. -sNR & @ioP e né@?‘[}&éﬁﬁ@@ﬁwﬁ%%ose-
| evel s in keratinocytes. Kerafinocytes were treate

i nhi bi t ors depandentwignidrt uzunab or Iressa), and stinulated with or

w thout different growh factors (TGFa or TNFa). After 24 h,

cel lul ar ssupgThiarante. Were r e ang 1Tevel | 'Ep were 30
quantified ugi 11" i gﬁﬁ upine gﬁﬁéﬂqo&ﬁgl‘]‘ Aﬁﬁﬁ"?ﬁ%c?@@lal pd t hat

t r eat ment vvltHDIFIEGFR i nhi bitd%s up-regul atjea8 RANTES in a
dose- dependent ggnner-. ZJQ‘{/ 0Z2286 PCT/[E2006/ 009837 | 17 Figure

S. Modull8ti od—of secreted | Q levels in kpra'rl nocytes
Kerati nocyted AM8te treated W¥h EG-R i nhi Qi%ors (Cet uxi npb, Matuzumab

or lressa), [k wad 4daul at ed th or winogt driterent grpwh factors
(TGFa or TNF MM&W; col | ected

and | evel s off MJP-710 were qupftified using|[t4e Luni nex tefhnol ogy.

Anal ysedsrevegef that trea g@nt WItT’] E I%l nhl brtors up-regul at ed

| P-10 in a d¢se-dependen o of secreted
IL-8 levels i H58EGFR|nh|b|t)rs

( Cet uxi mab, or w thout
different gromh factors (TGFa or TNFa). After 24 h, cellular
supernatants were collected and | evels of I1L-8 were quantified using

the Lum nepx.g @Bmh%![aoﬁwtd@@t@xrn@a‘@&mdm Bandta2@ahaB MnwMb)h EGFR
inhibitors 15 down-regulated IL-8 in a dose-dependent manner.

7. Modulat i Gellowestreatasiwitaeagineh Gmabiar Menab and stimulated with 100%g/ml
TGFa.; number of experiments = 1
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A431 were treated with EGFR i nhibitors (Cetuxi mab, Mtuzunmab or
Iressa), and stinulated with or without different growth factors
(TGFa or TNFa). After 24 h, 20 cellular supernatants were coll ected
and |l evel s of RANTES were quantified using the Lum nex technol ogy.
Anal yses reveal ed that treatment with EGER i nhibitors up-regulated
RANTES i n a dose-dependent manner. Fi guré 8. Modul ation of secreted
| P-10 levels in A431. 25 A431 were treated with EGFR inhibitors

( Cet uxi mab, umab or Iressa), and stinulated with or w thout

di fferent &Wfactors (TGFa or TNFa). After 24 h, cellular
supernatants were collected and | evels of I P-10 were quantified using
the Lum nex technol ogy. Analyses revealed that treatnment with EGFR
i nhi bi tors tup- %?%%PTF@T@ quibrgakcpag dutersi 9l  AEn iraitieR assgsiatei gur e

9. Modul at nceﬁd%dm cFlElbg i PHBls R S SeLaRlbmor cel | i nes

Different tunor cell Tines A43 PC-3 and US7TMQ3
were treated wd@thrrrEEﬁEm o fird Bitlo tissue Qetbe tienbressionvpdtiszuothpmokines with
stinul at ed Af t e

col | ected anaaﬁr%\r}leeg:a que[m%t vvéjlr% e\)\i)te%@bilf‘?rﬁﬁ’f? %lt%é?ant ; V\Bﬁ%@g’?ﬁ”‘m an

18 quanti flaﬁﬁicm&bf@ehherhldhm aexnti- BGAR@h@igHdy, Anal yses reveal ed t hat
t r eat nent EGFR i nhibitors down-regulated IL-8 in all tunor cell

lines i nvegﬂ gafl&gmiping 118%%@“‘%!%‘%%1%’(5’@%31’%[4@@@ saifl yajienthe erressior@ptiqet

control] “@’ﬁ@n([kﬁi&oﬁﬁé’r@ih]the b isHked 8t a dide 'Eﬁ?r%a@ﬁ‘lﬁ%&ﬂ@t‘f‘% u%§mileﬁt wM‘Péald
MB 468 tbhd tbd MCF-7 31 49 15 PC-3 53 76 U87M5 63 58 | L-8 levels I n

response t@ﬂ@@ﬁ]fﬁlmbmi}@rab) or matuzunmab (Mrab).

(1i1)  optionally determining in a third and further skin probe the chemokine expression
pattern, wherein the probe is taken from the patient at a later time than the respective précursor
probe of step (ii), -

(iv)  comparing the respective chemokine expression patterns of the 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 (1) 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-EGFR antibody.
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 which is an anti-EGFR antibody, wherein said tumoral
response results in modulating chemokine expression pattern in tumor tissue, 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-EGFR
antibody,




20 Cells were treated with 100ng/ M Crab or Mmab and stinmulated with
100ng/ M TGFa.; nunber of experinments =1 19 CLAIM5S 1. A nethod of
predi cting outbreak and intensity of a skin irritation associated or
correlated with cancer therapy in a patient, the nethod conprising:
(i) determining in a first skin tissue probe the expression pattern
of chenmpokines with standard methods, whéin the probe is taken from
a patient before starting treatnment with an anti-cancer agent, which
is an anti-EGR antibody, (ii) determ ning in a second skin probe

derived frdH saidgiePaTTIEE 2SFHONE KBTS KBS Heread gmh spf Palib I pression pattern of
wher ei n t henghelRfed, ¥héRlRe %t:ob@istthﬁ@x ath Eiﬁ’fe_a_@t@ﬁ’l{aﬁ}&ﬁ%ﬁ{eﬁ% tkd3€nent with said
treatnment with said anti-EGR antibody, (iii) optionally determning

in a thirdaandGt eMdedgki n probe the chenokine expression pattern

wher ei nt h?ii r O%ﬁti&fall&%@t%nniﬁl{ mn%l%ﬁ%r aa}{[dl fﬁr%’ﬁer?i%su@ lro%te%ﬁe ;:[h'err%k}ng %Qpr%s@%n
respective ‘precursor proEe O Step (T1), (1v)y c8npartng the

respect i ve pehanpkhéreinekpprobsis aakep diotretha pattdnt fthdatekiime Ma bigsregfecistegPecursor
(ii) and o tioqally”(iii) with the expression pattern of the skin
probe of s@‘ﬁ?@if?méﬁh deternining thereof which chenokines have

been changegyin c&%ﬁluﬁﬁgyth@f'@éecﬂ{re S eYexpridssiinOReknk bF R el frdbes of step (i)
relative to the cenokine pattern of the reference probe of (i) or the
respect i ve 2p¢ epiigngly (i5) vigh the Qpyesppepitiern ¢ighs ione ploke ehstey6l ahddeigraining

chenoki ne . - i i r: 1] f.. ..
ki n i seattrtFriaN bl ARThhE HROPBHERRARR oy ok BB L WA LA G
2. A net hodelafivecth dhaenibkinewhteraiof tisakidreske probe of (atritieressctike prequashprobe;

3. Aneth f dicti he, t f j.ent fferi
{7 om cancer™t o PHEHR EAHEREHEET e TR RRaRRGr AGERT HRr o Ren

anti - EGFR aitliidynd Wheistl Bf hainthérdlREmhse &fabPgutee: tb esdikdadmém with said anti-
nodul ati ng chenoki ne expression pattern in tunor tissue, the nethod

conpri si ng:*39Y 3@f-ermining in a first tissue probe the expression
pattern of chenokines with standard nethods, wherein the probe is
taken froma patient before starting treatnment with an anti-EGR
anti body, 20 (i4ncided ef apim hgvlicnein saiéowhd it desigedirpndbmonigssiyed from
said patient the expression pattern of

5. A method of claim 3, wherein said probe is derived from skin tissue.

6. A method of any of the claims 1-5, wherein the probe of step (ii) is taken within 1-10

days after onset of the treatment with said anti-cancer agent.

7. A method of claim 6, wherein the probe of step (ii) is taken within 5-7 days after onset

of the treatment with said anti-cancer agent.

8. A method of any of the claims 1-7, wherein the anti-EGFR antibody is Mab ¢225
(cetuximab) or Mab h425 (EMD72000, matuzumab).

9. A method according to any of the claims 1-8, wherein the treatment with the anti-EGFR

antibody causes an increased expression of chemokines compared to the non-treated patient.




chenoki nes, wherein the probe is taken at a tinme after having started
the treatnment wth said anti-EGR antibody, (iii) optionally
determning in a third and further tissue probe the chenokine
expression pattern, wherein the probe is taken fromthe patient at a

| ater time than the respective precursor probe of step (ii), (iv)
conparing the respective chenoki ne expre@éi on patterns of the tissue
probes of step (ii) and optionally (iii) with the expression pattern
of the tissue probe of step (i), and determ ning thereof which

chenoki nes have been changed in quality and/ or quantity in probe .
(ii) and (i1ol) Ar@bRéd ¥Roidhd B%nF BIMRK bRENPAR! ShdeiRlind R&nh &l SF@NREant-EGFR
probe of (i) or the respective precursor probe: (v) predicting from

t he change&aysas a FrduesHeppiesvien plaahemphinescogwittdite Bsuenrealsd patidng

| i kel i hood and intensity of the tunoral response of the patient to

the treatnent with said anti- cancer agent. 4. A nmethod of claim 3,
wher ei n saild. pr abeethed aftamiy\wé chefdlaimms t Lpwhéreiaatzast one ofthedd lvedn®Ehemokines
claim 3, wher.ein sai e i s ived fromskin tissue. 6. A nethod

of any of FWe‘%&‘é‘?%ﬁ%%&%Mﬁ% Pl‘?éid]&@oe of step (ii) is taken
within 1-10 days after onset of the treatnent with said anti-cancer

agent. 7. A method of claim®6, wherein the probe of step (ii) is
taken wit hilA- 5- Andery§roanethed emsdy-stage monionngfitheefficigneshoigh derapy of cancer

anti - canceg;,.age f . Of | e e 1 b
ANt GRS FRAR I PR008 o9 el inle et sl iy MRS h e
mat uzumab) an®/ orAumret frsde aclc'onr demp dfdheanyoopatichebedbraistasting-a8d dutiey #e first 1 -
the treat t,. with the antj-EGE ti body causes an increased

expr essi ogﬁgﬁaghog%ﬁwggwgi&%g?tg@(}?g aflﬁgocgfon-treat ed patient. 21 10.

A nmet hod according to any of the clainms 1-8, wherein the treatnent

with the angi -EGFR causes a reduced expression of chenokines = =
conpar ed t 6>t heRdM¥itoanstaer phiariamtage ppmiglingAiihgiocrainy obFkip faitation in
clai ms 1- 1Qonuhteibs withdhe 1883 oPERcithdt RBISQHAM A SRENA A&SmirMEh

i nvol ved: ILIEJ8, CMCP-1, _SRANT 0an(.jcl_ p-10. 12. An ] n-}flditﬁtro mﬁlgﬂgﬁ °
ear | y- st agehemskinearattpeg ip prabieckddn Gisenefthefumon patidne belore sirtinpandaturing the
that utili E ' (W=Tels :C 1.0 t he chenoki ne pattern

i n probes ?fﬁé%%?é’g%gﬂ%gﬁﬁﬁyan?ﬁu&ﬁﬁnﬁﬁ% s?g jie and / or serum of the
tunmor patient before starting and during the first 1 - 10 days of
treatment yth an antd oEHR BN%'19°Wsrein the anti-EGFR antibody is Mab 6225 (cetuximab)

or Mab h425 (EMD72000, matuzumab).

o

15, A method according to any of the claims 12-14, wherein the treatment with the anti-
EGFR antibody causes an increased expression of chemokines compared to the non-treated

patient.

16. A method according to any of the claims 12-14, wherein the treatment with the anti-

EGFR antibody causes a reduced expression of chemokines compared to the non-treated

patient.

17. A method according to any of the claims 12-16, wherein at least one of the following

chemokines are involved: IL-§, MCP-1, RANTES and TP-10,



- 13. An in-vitro nethod of early-stage nonitoring of the occurrence of
skinirritation in conjunction with the therapy of cancer' that
utilizes EGFR in a patient by determ ning the chenokine pattern in
probes of skin tissue of the tunor patient before starting and during
the first 1-7 days of treatnent with an anti-EGFR anti body. 14. A
nmethod of claim12 or 13, wherein the ant¥®-EGFR antibody is Mab c225
(cetuxi mab) or Mab h425 (EMD72000, matuzumab). 15. A net hod

according tgQ any, of the clainms 12-14, wherein the treatnent with the
anti - EGFR Ignt i i{y@ayf ehistokmenvhidlare 4Re daRprezidatehingflve Auingikianess treatment
conmpar ed t Qy; > j : RGHQLHL . .
ofnPhe C|a?ﬁ@“?j@?ﬁ?ﬁﬁﬁgéﬁﬁﬁs?ﬂ§@?§%§€%€$¥ﬁﬁfﬁﬁq?ﬂé an?%gég%fggn§£¥0fsmd
anti body cd&geEent anéderdbelikstibred ef theowinreimerod kiin ésitationp accethptuged bresaid

non-treate jenpt. . 17.. A nmethod ding.to.any of the clai.

1516, “aners R Setcar i Gnf PRE-HEIR B SRl et @ A FomR

i nvol ved: lahtithdyMCP-1, RANTES and | P-10. 22 18. Use of chenoki nes,

whi ch are up- or down-regulated in-vivo during cancer treatnent wth

an anti-cancer agent, as a diagnostic marker in-vitro for determ ning

the efficigncy Ofc8iimoldn@atwiBiH are B br/doRh-rbdlacld #6¢i{ D@QhAfanddd Beatment

occurrence of skin irritations acconpani ed by said treatnent,

wher ei n saidthearascanger pgensJoHGRR figpdpnsdiadargettupsiceant ef saggehemokipe axpression,

anti- EGFR _an.i . i ich ar - of

domn-regulg@%%hﬁ%?§P§%%3ﬂ#?%59%%%%§$B¥¢§§?%g%@mgﬁﬁﬁﬁggﬁﬂgﬁngggﬁg??mﬁ

agent, for tiederni dficonder dnt ofilizas EGiFRah thegmtieanhatinsaiddnt veniek hgeat is an

expressi on G ui %b e for the devel opnment and manufacture of a

nedicanentﬁtgﬁﬁgﬁﬁﬂ ‘said target. for the treatnment of cancer that

utilizes EGFR in the patient, wherein said anti-cancer agent is an

EGFR antibody. 20. Use of claim 18 or 19, wherein said anti-EGR.

anti body i €%vabUseokclipel i Waphersin saiguplif PR prbote 50¥ab s oeiweppRb) or
Mab h425 (EMD72000, matuzumab). '



