Met hod or system using biomarkers for the nonitoring of a treatnment The
present invention relates to the field of nmedicine, and especially to

bi omar kerWO@P1/1§@058cti vity of a specific conmpound and t BCTAE2MHM4F306% i ng of
atreatnment with said conpound. The ptesent invention relates nore
specifically to biomarkers to nonitor the activity of the conmpound 3-Z-[|
-(4-(N-((4-net hyl - pi perazin- 1-yl)-nethyl carbonyl)- N net hyl am no) -

ani | i no)- 1-phenyl - net hyl ene] - 6- net hoxycar bonyl - 2-i ndol i none or a
pharmaceutically acceptable salt thereof, and especially its

monoet hanesul phongtoed ak tystéh mmggt | CaFﬁ% 6 ﬁﬁ%&ﬁto@iﬁgéﬁgﬁé}/a{rz‘@/ or further

conbi nation with further phar mac active I ngr

treatnments, such as for exanpl e radi ot herapy. Background to the invention
Recent advances in the know edge of nol ecul ar processes in an organi sm and
techni ques to study these processes have resulted in inproved nethods and
systens of t ¥k prgseanidventioatélatgs withede sf mBtisiaaral eipcially oicaskeedf out in

many fields jn order .to V|dea r inprove nethods for the treatnent of
di seases as %ﬁla'ftwéé[ OﬁFSP/Eip Crfﬁmgﬂ‘dﬁdg‘?n%t e SUATHGTR%P tﬂ@“&‘?ﬂ“@‘})@f“ém f or

moni toring té&enwuh®cts of treatnents. The conpound 3-Z-[|

-(4-(N-((4-net hyl - pi perazin- 1-yl)-nethyl carbonyl)- N net hyl am no) -
anilino)-l -phenyl-nethyl ene]-6-nethoxycarbonyl -2-indolinone is an

i nnovative aggd pf@sehﬂgve?l@kbﬁHetlat&%br@gpéeﬁtddﬁp{oem@}ﬂaﬁc&%?&h@%&% REORS df' es,

especially for the treatnent of oncol ogical diseases, |nnuno ogi ¢’ di seases
or pat hol ogi @QFOIEWF‘t3r%Hs(%@%‘ﬂ*@ieﬂg’l-ametaﬁnmhMle@ﬂM@dmnm)é\hmeﬂM— fibrotic

di seases. Thg.chem; 1S i i cted bel ow as
Formula A For I hels%]gggﬁ%ﬁ\yﬁ% r{h 8(!(5}{}&]5 ifio ql(ﬁ‘gscr Yi%ed in WO

01/ 27081, t hélarmmmqaaﬁe@ﬂptpﬁc nalt tesal, and cspmi:il]sy itkeﬁmroetheﬁksulphM@teZQEM 013099
and vari ousigc forns are pre eb %d in 2007/ 141283.. The use of
this nol ecul 8 use alone or oHttlona y in combination with Turther pharmaceufically

active mgredlents and/or further treatments, such as for example radiotherapy.
Background to the invention

Recent advances in the knowledge of molecular processes in an organism and
techniques to study these processes have resulted in improved methods and systems of
typing and treating diseases. Research is being carried out in many fields in order to
provide and/or improve methods for the treatment of diseases as well as providing

and/or improving methods and systems for monitoring the effects of treatments.

The compound 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-
amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone is an innovative
active ingredient having valuable pharmacological properties, especially for the
treatment of ohcological diseases, immunologic diseases or pathological conditions

involving an immunologic component, or fibrotic diseases.
The chemical structure of this compound is depicted below as Formula A.

Formula A



of i mrunol ogi ¢ di seases or pathol ogical conditions involving an i nmunol ogi c
conponent is being described in WO 2004/017948 , the use for the treatnent
of oncol dYPR8IV/@3®8ases i s bei ng described in WO 2004/ 086 2ER2¢A@530pE use
for the treatnment of fibrotic diseases i2 being described in WO

2006/ 067165. The nonoet hanesul phonate salt form of this conpound presents
properties which makes this salt form especi aI I y sui tabl e for devel opnent
as nedi canent. The chem cal structure w€ 3 c%~

N- ( (4- net hyl - pi perazi n-1-yl)-met hyl car boiy n'iét ¥1 - ami no) -

ani | i no) -1 - phenyl - met hyl ene] - 6- met hoxy bonyl \2J| ndol i none- nonoet hanesul ph
onate i s depicted bel ow as Fornul A rmula Al Preclinical studies have
shown that this conpound is a hig potent, orally bioavail abl e inhibitor
of vascul ar endot helial growth facto Mecept ors (VEGFRs),

pl at el et -deri vedgrow h fact ﬂ r ecgp ors (PDGFRs) and fi brobl ast growth
factor receptors (FGFRs), t pr esses tunor grow h t hrough nmechani sns

i nhibiting tunor neovascul ar NN |1t has further been shown that this
conpound inhibits signalling én endothelial- and snooth nuscle cells and
pericytes, and reduces tunor vessel density. Furthernore, this conpound
shows in vivo anti-tunor efficacy in all nodels tested so far at well

tol erated doﬁfe?baseTfBFmEpdhks%ﬁgurmghgscﬁbeﬂmwotﬂhﬂm SHet s of the in vivo
anti tunor efficacy testing in xenograft nodels and in a syngeneic rat

t unmor nodel me@ﬂhéneﬁulnfh@areeﬂehé@‘éhlssieiChbedrledM@tZDWOwO% endvarpug Girther % of t he
control Thi s etret nt . of
di seasesgl n 38 djrié)sefét?lggll @Q{)Zr@ﬂg%&% ?Hﬁ!f%sr%g)kﬁ%{l theat rTF 51 ved.
Thi s corrpoumﬂ lm&ummoglhélse@eﬂ dgrglthelofal ¢ohé1t1bn£1atzcrm|ng amimxilmhm@gld:c di seases,

as descri bed WO, 2006/ 067165, . ' G esea aim af devel opi ng
met hods for Camgcélhegg}Sgegﬁ%e%cgg‘é%ﬁqﬁéaobﬁg ?@4Eeﬁ§iuﬁ% Eoéwﬁéféaﬁtr‘?egF éf ficient
met hods and caydbgea dfsedsed B deinp dedcaibédlig WO 2004£096P20%nd the use for the

treatment of fibrotic diseases is being described in WO 2006/067165.

10
The monoethanesulphonate salt form of this compound presents properties which makes
this salt form especially suitable for development as medicament. The chemical
structure of 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-
anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate

15  is depicted below as Formula Al.
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Preclinical studies have shown that this compound is a highly potent, orally bioavailable

inhibitor of vascular endothelial growth factor receptors (VEGFRs), platelet-derived



Monitoring is not always possible or requires conplicated,

ti meconsum ng procedures which are often inconvenient for a patient,

expensi ve and/ or

such

as obt ai 'WRGOWAWHISEs, for instance biopsy sanples, fromP&TEFX21EMH5306Hd

studying these sanples in a | aboratory. Radi ol ogi cal
cells is only possible weeks after start of tunor therapy. Thus,
accordance with WD 2008/ 127528, nethods and
moni tor r espBAYE etordeeeRian Wg@éﬁ#& nd NhreYlast grqveth fastnr geceptos (
i dentificatigpBdsed Ry bdWal efEh 9RBEN s

treating di seases and disorders.

identified
net hod for

as earlysor

t agnos!'s,

| at e stage bl adder cancer,

bj ect I t bi
2s al pha | BYGRDBFOAD Foraf

an

# r far bl adder ca
4PY SST Ko e Bimor SRSy injaf mese
-antitrypsi mar a hell ldleaRa Kedes. THRYo AV TeMIE € dhdnthe RBEILUTME H vi

I'n accor

procedures are

anal ysi s of tunor

in

rovided to

GHReh that

QR BB o1 aoer

cancer may thes Bethecheen shpynstbatdbincomgpduod inthgtspigaebing én efdothekalagreld | evel s of

' i [ ek S d : h
RRRUBIHELS cofl e AR RATBL Rugu BRI RG £ R

descri bes a

%l adder cancer, such

ed herein,
sdgstdae 1

by detecting in a urine sanple from
er identif

such

gur ed

usi ng an agent that detects or binds to the biomarker protein or an agent

t hat det ect $UTBT

1G90% e ingiRseRrERY! Madsleind maisrgenain &4 tumoraprdebodi es

specifically reactive with the biomarker protein or a portion thereof.

Thus,

been prdfosed as an indication of

accor dance
AC133 in

sgﬁﬁFé from an

its nRNA,
reference
patients i

al so shownj i n t he exanpl es th

In

S 1ndlcatrve ror
further states th

t he expression anmount of certain cel
a dfaklade or

O Armroul

nﬁ@rﬁﬁal, Le.

1Y

vhe

surface nol ecul es have al ready
of a treatnment thereof. In

3 Prr—CXP-eaaor—p-eqiuct of

Aount of the profjein or of

3&asE Or

t heexpr essi

T tner
h ol ACLSY T G r eat

5 Colagesitali cant |y hilgidr2%bresar ed tunonselumayeduaidién/i dual
133 exfgression significantly

on of

bof . Thi s
pd cancer
. There is
Ir ops when
rcul ating

various t r patients are tlreated, whilgq the total nunber of c
endot hel i ;I celI's remains egqsestiladynyedely TABR%IEW Sige/kge sane
Glioblastoma
rat
T/C 11% @ 100mg/kg/d
Head and neck FaDu @ me/ke/
T/C 54% (@ 25mg/ke/d
NCI-H460 © @ 2omglky
Lung (non-small-cell) T/C 24% @ 50mg/kg/d
Calu-6
T/C 19% @ 50 /d
Ovarian SKOV3 *@30mg/ke
Prostate (hormone- T/C 34% @ 100mg/kg/d
( PAC-120 * @ 100mglke
dependent)
T/C'13% @ 100mg/kg/d
Renal Caki-1 @ mg/ke
) interference with tumor
Pancreas (murine )
Rip-Tag formation

transgenic)

reat nent.

T/C represents the reduction of tumor size in % of the control



essence, this reference further states that the nunber of circulating
endothelial cells is not always indicative for the status of an individual,
whi | e t héeWPGOHN103i8unt of ACL133 expression product is i RETEXRIWYESI6: said
status. Simlarly, WO 2004/019864 descrithes the use of quantitative RT-PCR
to identify AC133 as a marker and to diagnose and nonitor angi ogenesis.
However, no thod or system using biomarkers for nonitoring the treatnent

of an i ndi vidissompornd sHnsfpusrempteutdie fpr thettregnanh gl disgagesdn which

3- Z-[1 - (4- ( Nnlofer®sit BY IR ipRET@ZidH of cells is involved,
1-yl)-nmet hyl carbonyl ) - N-net hyl -am no) -ani 1 no)- 1-phenyl -net hyl ene] - 6-
met hoxycar bonyl - 2-i ndol i none or a pharmaceutically acceptable salt thereof,

and especi a! 'ﬂ'hYs éo 0 {lfgm? ?\ﬁ%#}f&:}?xﬂtg% ﬁleoaﬁl%leﬁt off (ﬁ%fﬁtig\gfgﬁysey 3§ ges%ll‘if))e GnOf

optionally in conbina arnmaceutl y actrve i d?edients
and/ or furt O 200686TNt s, such as for exanpl e radiot herapy, has been so
far described or suggested. No such nethod or system nay al so be predicted
fromthe prior art. Summary of the invention The aimof the present

i nvention i DdspitadieoH @&arthihingdt &Hvel%pﬁlg%i&mdblﬁr'ﬂlﬂigﬁbml%@fe%ifiglrthere
nmonitoring the treatnment of an indi vi(gual wi th the conpound 3-Z-[1-(4-(
N-((4- met h)fF‘pi‘}Pi)%P‘?fg&ﬂr-ef cigntymethads gp %Yﬁﬁ&ﬁf?ﬁqu{ﬂg-oﬁﬁﬁﬁﬁlfmani li no) -

1- phenyl net hybsRdahg isGolBlAPX &a&k%y‘%%u%eg QRQlcRON xRhside RAPSITRELUL i cal |y
acceptabl e salt thereof, and especially its nonoethanesul phonate salt form
when usdd alcepanurg ppeqdyreahichiare eftamtin¢eay¢ment firtatpatientt suel agdbdainmgeut i cal | y
active ingregl r :

r adi ot her ap;%fg[hﬂ? g’i%%lq'? U@Eg%)&&%{)%g{ggés’o’?&%E&Q%%gi&nﬁq}%%e%%{eg%é@ gP %(raaovi de a
met hod or syahogtery oRadidlegical phalynis efgumbr ¢elle istandsepaseible vakksafter sdit vt dual wi t h

t he conpoun - -(4-(N-((4- nethyl-piperazin-
1-yl)-met hy?%rg?%%ér{éﬁ) | - N-met hyl - am no) - ani | i no)- 1-phenyl nethyl ene] -
6- met hoxycar bonyl - 2-i ndol i none or a pharmaceutically acceptabl e salt

15 Thus, in accordance with WO 2008/127528, methods and procedures are provided to
monitor response or determine sensitivity in patients to allow the identification of

individualized genetic profiles which will aid in treating diseases and disorders.

In accordance with WO 2008/134526, bladder cancer may be detected by screening for
20  the presence of elevated levels of identified biomarkers in urine samples. This document
further describes a method for the diagnosis, prognosis, and monitoring of bladder
cancer, such as early or late stage bladder cancer, by detecting in a urine sample from a
subject at least one biomarker for bladder cancer identified herein, such as alpha- IB-
glycoprotein, haptoglobin, sero transferrin, or alpha- 1 -antitrypsin. The biomarkers may
25 be detected and, optionally, measured using an agent that detects or binds to the
biomarker protein or an agent that detects or binds to encoding nucleic acids, such as

antibodies specifically reactive with the biomarker protein or a portion thereof,

Thus, the expression amount of certain cell surface molecules have already been

30  proposed as an indication of a disease or of a treatment thereof.

In accordance with WO 2005/083123, the amount of an expression product of AC133 in
a sample from an individual, i.e. the amount of the protein or of its mRNA, is indicative

for a disease or for the treatment thereof. This reference further states that the



t hereof, preferably the nonoet hanesul phonate salt form said nethod

conpri si ngdeterm ni ng whet her a sanple fromsaid individual conprises a

bi omar kerWPROMMIAW8unt that is indicative for said treaPf@AP2018053963 her

obj ect of the present invention is the above nethod or system wherein the
bi omar ker indicates a change in expression or state of a protein or in the
amount of specific cells that correlates with the risk or progression of a
di sease or XPI§sH¢ROiAGESdn upfreatadicarder penyiisEgyBcandy Aighencemparedde ment . | n

a further enhod "BRdLAs 3G QIE& &O\MHL' f AL a g@? ﬁl:a{ AT feg:QOn t he

bi omarker is a pharnmacodynam ¢ bi omarker. her “enbodi ment in
accor dance wignffidahidy dgropswhen vanpentuinonpatitotsiatedrdateg, whild the tatal @ambantf neans

any one of: mopnitori th tent. of the.response,.nmonitoring, the duration
of ' esponse SRUAT R RS AT s BB A sy HRGRAE Sirineghs MET AR Bt f on
rate, nomMit eedence, thierethuemt fiathepftatsd dbl thé s@ahbed B cirdanitihg ehddhelikiesetld 78 tO

si on, nonitor t he ession_free survival or nonitoring

di sease progre . in r.oqQr .

the overal | %thﬁwwrlfhc‘iﬁhvegfafr%? g’ﬁ‘i“éPf% I lﬁ‘f‘ald%fgﬁki%?ﬁml_ta@ofl%feﬁﬁlé@i on of
t he responsexplionrbdict RWelicatiRe fRkaill 8afust SiRHBIE P0R084/0 el [1ectifes A
further object of the Present i nvention i s the above nethod or system

wher ei n saj dheife 9hfuanglagyaRT i AGR@. idomtif ACAEY asgparker afl tq tiegnoseamsht
invention i $,dii§: AEEnd¥Rt hod and system conprising conparing said anpunt
with a reference value. A further object of the present invention is the
above mdPhod or system conprising conparing said anount of said expression

product or ] I | . nt, of -.sai d.expressi gn _praoduct or
specific celiﬁ)g&'ﬁéljég%ﬁl[%{hf)ﬁ Oé\g)yss{a%ﬁlp em%trﬁﬁ% 2}r\l/{\‘tfar];s foétl)l%oéliltﬂrég ‘f‘?% &ggﬁ%d)?iaﬂdi vi dual
bef or e sai d indiedbaierith.thd abose-fnentidred adivednkirediedt 3-Spv@r@l-($-arplyés from said

e O PSR Rl LR PELA SR S ©
methoxycarbonyl-2-indolinone or a pharmaceutically acceptable salt thereof, and
15 especially its monoethanesulphonate salt form, when used alone or optionally in
combination with further pharmaceutically active ingredients and/or further treatments,
such as for example radiotherapy, has been so far described or suggested. No such

method or system may also be predicted from the prior art.
20  Summary of the invention

The aim of the present invention is to provide a method or a system using biomarkers
for monitoring the treatment of an individual with the compound 3-Z-[1-(4-(N-((4-
methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-

25 methylene]-6-methoxycarbonyl-2-indolinone or a pharmaceutically acceptable salt
thereof, and especially its monoethanesulphonate salt form, when used alone or
optionally in combination with further pharmaceutically active ingredients and/or

further treatments, such as for example radiotherapy.

30  Itis thus an object of the present invention to provide a method or system for the
monitoring of the treatment of an individual with the compound 3-Z-[ 1-(4-(N-((4-
methyl-piperazin- 1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-
methylene]-6-methoxycarbonyl-2-indolinone or a pharmaceutically acceptable salt

thereof, preferably the monoethanesulphonate salt form, said method comprising



during a prolonged period. It can for instance be determ ned whet her the

anmount of the biomarker remains indicative for said di sease or the

treat mentWPRBHEWB0S8Thi s is forinstance usef ul

treatment schedul es, dosage and type on & patient per patient basis.

Furthernore it can be determ ned whether continuation of treatnent at a
given time point is appropriate. A further object of the present invention
i s the abovelotEmiue whetksy stsamplefioar widhindiyidiakampiriecsi asbiobatémedn winblitn a
nmonth of inigiatiQq aﬁgeﬁﬁiéﬁ&&ﬁ%&ﬂent A further object of the present

od or system wherein said sanple is obtained
within a week of initiation of said treatnent A further object of the
present inve
obt ai ned wi t

invention is the a ove ne

above net hod .or stem

of the prSes e markerendicas 4 chagdeein aRmvRionRl bag @h fpﬁdf&h ePn thbgheim opai d
I C

bi omar ker

further objéP

ses cells presenting sone speci
See s S

phospho-tyrosine | evel of endothelial cells. A further object of the

present inv i I rker is
Phe number - af VEckS b a G BRA R A g s e S L

i nventi df |$hmhewabmm@mdmmhmﬁmor system wherein said biomarker is the
nunber of VEGFR2+pY+ cells. A further object of the present invention is

t he above nethod or system wherein said biomarker is selected fromthe
number of Cﬂﬂéﬁmﬁdhmmﬁ&i—@mfﬂh&ehﬂ&he piesend iivbetionp okl Ay GP4Rdi m CD133
CDl 17+ cells,, the nunber of CD34+CD45di nCD133+ cells and._ the nunber of
CD34+CD45di MEHMeR7RCAUS PPE OTR Gf i NG fficgaenb pt thi EeSpinss dPRMIOAREIET on i s t he

above net hodufiios ¥SicSitnsaMidhRbriheStB bspimeiiK &onitSritdBe RHBRERioR fate,
CD34+CD45dI m CD133+CD117+ cel |l s,

20

25

30

monitoring the duration of stabilisation, monitoring the time to disease progression,
monitoring the progression free survival or monitoring the overall survival, in particular
without detriment to the duration of the response, but with fewer and/or less

troublesome side-effects.

A further object of the present invention is the above method or system, wherein said

amount is quantified.

A further object of the present invention is the above method and system comprising

comparing said amount with a reference value.

A further object of the present invention is the above method or system, comprising
comparing said amount of said expression product or specific cells with an amount of
said expression product or specific cells present in a sample that was obtained from said

individual before said treatment.

In a further embodiment, several samples from said individual are obtained at different
time points after initiation of treatment. This enables monitoring the course of treatment
during a prolonged period. It can for instance be determined whether the amount of the

biomarker remains indicative for said disease or the treatment thereof, This is for

f or est abPCIHPAYOAPIODpri at e

th I
U g RS AT e SR PR T HEm. WO HEr obj

r obj ect

cell surface antigens.
éhabf%gféams WitV ERTFIoAr Bregressiong gviisearsonwithdke syst em

wherein theSﬁﬁﬁpﬁ&hﬁﬁﬁﬁmbhgggt§§%ﬁ%§ﬂeﬁnkﬂﬁther obj ect of the present
invention is the above nethod or system wherein said biomarker is the

A



A further object of the present invention is the above nethod or system
wherei n the decrease of phospho-tyrosine |evels of endothelial cells using
fl ow cyt OWB2PP/03058 sanpl e from sai d individual is indi ®&T/EPROGF30he
treatnment. A further object of the presemt invention is the above nethod or
system wherein the decrease of VEGFR2+CDA5di npY+ cells using flow
cytonetry froma bl ood sanple fromsaid individual is indicative for the
treat ment. Angtance besfuldby @@tbhth‘mg mrcmmesewatmmt/@hcdm d@agmdzﬂmw amet hod or

SySt em whe %‘Cl &ﬁlé!fsﬁa%g& u%%%ﬁgg:%atpb med W?lgt?gl’[ P?Hag§% 9 t r y from

a bl ood sa sa| I'S |n |ve

further obj emntmmatta%imnempommyqrmmmtas the above net hod or system
wherein an increase of the percentage of CD34+CD45di m CD133+CD1 17 cells as
neasured after treatnent, for exanple on day 29, and conpared with

pre-treatsmemn further objebi 6fth Prsér® inveMeontis BREBBRImethod dshAiah, W8 tai@f t he
present invention is the above nethod or system wherein a decrease of

CD34+CD45di ifepie anobtgied yithip amogthyef %&%‘H‘r(efdaléfﬁteé@eﬁ‘r eatnent, for exanple
on day 29, and conpared with pre-treatnent, is indicative for t he
treatnment. A further object of the present invention is the above nethod or
system V\herf’ef‘ﬁﬂlafrphméﬁ ¢ preggnt wsﬂmm@mah@m%mmwmemsvmsm@d after

treat ment, %p B35S QR adRY “%gl% offiafi \énfntmjﬁhpr e-treatnment, is

i ndi cative for the treatment. urther o ject e present invention is
t he abové@ net hod or system V\/ner ein a decr ease of CD34+CD45di nCDI 17+ cells

as neasured ,a

conpar ed W tAh pre %Pfese glqvﬁlﬁ {ogdt § %ﬁé&f"&ﬁ{etﬂhoéla Otrtségg?"?ré’ﬂiéreﬂlf ther

obj ect of thmpiemmamemt\mdaysofinelaab@u&ametrémde@r system wherein a
decrease of CD34+CD45di nCD133+ cells as neasured after treatnment, and
conpared with pre-treatnent, is indicative for a response (stable disease).

@h further obj geherafbidcher (R essmt inkEMRALS BB absVe nteh AR YRR WIREIPLIBY St em
erein. a
biomarker comprises cells presenting some specific cell surface antigens.

A further object of the present invention is the above method or system, wherein the

sample is a blood sample.

20 A further object of the present invention is the above method or system, wherein said

biomarker is the phospho-tyrosine level of endothelial cells.

A further object of the present invention is the above method or system, wherein said
biomarker is the number of VEGFR2'CD45%™pY" cells.

25
A further object of the present invention is the above method or system, wherein said

biomarker is the number of VEGFR2'pY™ cells.

A further object of the present invention is the above method or system, wherein said

30  biomarker is selected from the number of CD34"CD45%™ CD133'CD117" cells, the
number of CD34"CD45%™ CD133°CD117" cells, the number of CD34°CD45%"CD133*
cells and the number of CD34"CD45%™CD117" cells.



decrease of CD34+CD45di nCDl 17+ cells as neasured after treatnent, and
conpared with pre-treatnent, is indicative for a response (stable disease).
A furtherWOBPHEO3BE t he present invention is the above RETAFAIB05HGEt em
wherein a decrease of CD34+CD45dunCD133+€D117+ cells as neasured after
treatnment, and conpared with pre-treatnment, is indicative for a response
(stabl e disease). A further object of the Eresent invention is a nmethod or
systemto det dxthienebiodsef the presens investian is theabpyethethed i systemhwhereinmpadnd

3-Z-[1-(4-( | = pi N+ dhr + +
met hyl car bo%#‘%éh&qnge{}%ﬁr{ag%%ﬁo -%n@i)zi{‘%no)(gln33 CDUT cells.

1- phenyl - net hyl ene] - 6- nmet hoxycar bonyl -2- i ndol i none or a pharmaceutically
accept abl e sal.t .t her.eof referabl v.t he nmonoet hanesul phonate salt form is
o ot ve. CoBHELRIETbraRpENL I i B APEE et oraRoBr v st oi
requesting slechasa ofl ph@pho-Hadsirerevecafehddthdliancelh uding 86W lctodfetry ibi ol ogi cal

material fromthe patient; analysis of the sanple using the above descri bed
met hod or sy&PBh B}Safq?l‘é‘d‘rﬁﬂi‘?]t‘?n“}dﬁf@“‘é‘?fofH@tﬁe?‘@?ﬁhent of an individual; and

comuni cation of the tests results back to the patient or doctor. The
invention al so provides a diagnostic kit conprising at |east one neans for
performng & ﬁ%‘?‘ﬁ%ﬁi’l%? olsthe prepang B et ipnrigthe gbavigandthndeansyssem, wheradmeheaspect
the kit may i G&R9 depRLE L i i nucl ei c
acids, for r?g‘%.g%%gr"?ﬁg theq’g?(%regsio%ﬁgklﬂgﬁgﬁmgﬁﬁggég@g#%an%evel of
nRNA, prlét eiffpmpsaidiindivivkialcie irdidative tor thedrepinent.evel , and optional ly one or
nore active ingredients for use in testing cells frompatient tissue

speci nens or patient sanples, and optionally instructions for use. A
further obj ecfurtbér dbjret pitespratent imvanionanthe sbdvie enetisod @ kysterivaiFBsikee in a

met hod or system f itorin f the treatnen f an individual with
the compound°3sHe fF{IE%Eﬁ%W(CE% W W‘H@?t‘é}%g‘?@ ablood sample from said

1-yl') - met hy ligivib@in i ihdibhtive tidhithe @itment- ani | i no) - 1- phenyl met hyl ene] -

6- met ho>i¥car bonyl - 2-i ndol i none or a pharmaceutically acceptable salt

t hereof /" preferably the nonoet hanesul phonate salt form as described in the

foregoi ng. LegRnferioBjdeh6r thd SedcBBinvention is the above method or system, wherein an
increase of the percentage of CD34"CD45%™ CD133"CD117 cells as measured after
treatment, for example on day 29, and compared with pre-treatment, is indicative for the
treatment.
20 ‘
A further object of the present invention is the above method or system, wherein a
decrease of CD34"CD45%™ CD133°CD117" cells as measured after treatment, for

example on day 29, and compared with pre-treatment, is indicative for the treatment.

25 A further object of the present invention is the above method or system, wherein an
increase of CD34"CD45“™CD133" cells as measured after treatment, for example on

day 29, and compared with pre-treatment, is indicative for the treatment.

A further object of the present invention is the above method or system, wherein a
30 decrease of CD34"CD45%™CD117" cells as measured after treatment, for example on

day 8 and on day 29, and compared with pre-treatment, is indicative for the treatment.



Figure 1 : Effect of different conpounds on the phospho-tyrosine |evel of
HUVEC cells treated wwth VEG-. On the abscissa: 1 is the I1gG control,
unt r eat edVRI20H/NBSE and unexposed to an active ingredi eRCT/EP2Q1§/0639€3 cont r ol
untreated with VEGF and unexposed to an @active ingredient; 3 is the control
treated with VEGF but unexposed to an active ingredient; 4 is treated with
VEG- and exposed to | M of conmpound Al; 5 is treated vmth VEG- and exposed
to 5mM of cofstheriobigot ofthe grosens invertian is Fhevibare methodsposien, WhertinaM of ’
compound A ﬁﬁ% f co oun
AGln278 8 %fétz 'rggsgtoggﬁ v3vrht @Gc—:wé%g C\eéxi%gbss e%qt"%é Pﬁ%ﬁg}a &gegﬁp%g X IS
treated w t hwitlG@EFtrzatcthery pasdicative fcﬁm\fﬁm«)nmimpbimdcke&w Figure 2 :
Phospho-tyrosine | evel s of VEGFR2+CD45di npY+ | eukocyte cells in vivo upon
treatment with conpound Al. On the abscissa: 0 represents the untreated
control ; SASQA fiethelestgent of thb prebne aivemitn ivihe Ab&SR m@ﬁ&cgor@fyst@@,rmwaﬁ aAl; Al OO

re resents t e tre ; ng/ kg of conpound Al igure 3 : Flow
cy!tO ometry o Rgégs'i Q,I\gs C}%g y (l%%q TRRASYIGH alies | trepmsBl a{rg%mnnar@at ment
with COWPOU'WithﬁJre teRtmle NE isARBEADS For aQedpBRIASERE Qist1). untreated control ; ASO
represents the treatnment with 50 ng/ kg of conpound Al ; Al OO represents t he

treatment with 100 ng/ kg of conpound Al. Figure 4 : Percent age (quadr ants)

of CD34+CD4 ected on

pre-treat rre&r_;r!%j and onﬁé()ftgpgregecziﬂﬂv%m%%dégeagb‘%rhgﬁ‘tlt{gg)(lrs r{?, E&r/mhth conpound
Al . Fi ggredscreasszafCB%rCIHﬁﬂ@D%GD&Cmc@Bwsmmuedaﬂerf/tfeamm andn the whol e
bl ood colle t 8 .and . day 29 after
t r eat ment %@ﬁ.ﬂar%‘wﬂﬁﬁr %ed I %Els“%oﬁ‘ t%far Sﬂ%ﬂseﬁ&%(l) ‘?%% ondents. Detail ed
description of the inventionWthin the neaning of the present invention, a

charact or i st DR B Eh{ Bt Bro e trencdnieabh 6 g vhster
treatment of a patient with the compound 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-

15 methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-
indolinone or a pharmaceutically acceptable salt thereof, preferably the
monoethanesulphonate salt form, is effective, comprising the following elements: a
patient or doctor requesting such a determination; acquisition of a sample of a biological
material from the patient; analysis of the sample using the above described method or

20  system for the monitoring of the treatment of an individual; and communication of the

tests results back to the patient or doctor.

The invention also provides a diagnostic kit comprising at least one means for
performing-a method or system according to the invention. In one aspect, the kit may
25  comprise reagents or materials, such as antibodies or nucleic acids, for monitoring the
expression of a biomarker set at the level of mRNA, protein or at the cellular or sample
level, and optionally one or more active ingredients for use in testing cells from patient

tissue specimens or patient samples, and optionally instructions for use.

30 A further object of the present invention is the use of a biomarker in a method or system
for the monitoring of the treatment of an individual with the compound 3-Z-[ 1-(4-(N-
((4-methyl-piperazin-1-yl)-methylcarbony!)-N-methyl-amino)-anilino)- 1-phenyl-
methylene]-6-methoxycarbonyl-2-indolinone or a pharmaceutically acceptable salt

thereof, preferably the monoethanesulphonate salt form, as described in the foregoing.



i ndi cator of normal biologic processes, pathogenic processes, or

phar macol ogi ¢ responses to a therapeutic intervention. This is in line with
t he defi nVOI26HW/1Y3%8n by an NI H study group in 1998. Mor 8CIFEW005HPIy, a

bi omar ker indicates a change that correliates with the risk or progression
of a disease, or with the susceptibility of the disease to a given
treatnent. Once a proposed bi omarker has been validated, it can be used to
di agnose di sease risk, presence of disease in an individual, or to tailor

treatments fQr i in an individual (choices of drug treatnent or
adninistratﬂbﬁﬂﬁggf§%§§ﬁ§%h eval uating potential drug therapies, a

bi omarker may be used as a surrogate for a natural endpoint such as
survival or J.rreyersible norbidity. If treatiment alter i.onar ker

whi oh nas_ FFELE EREQTRER! Catroipisrie AERPRROT e 1Grebo bR e s as a
surrogat & emdped fith VBGTE\Ol th@kbistigsas Il ig¥he BIG bamef, ubtrealddeyifEVRAH afd  Syst em of
the invention can be, for exanple, an in vitro nethod wherein the step of
measuri ng i NRPRESIdriRAY AYAInarsraented i (theontipl ynirgaied Wit VLSRR kBpxPedpr | ses
taking a bi ol QOISR inpRIRIE 3Fil OGO 1iRsked With AtE Sl LR ofERAS H b9 the level
of the biomarker(s) i'n the biological sanple. The biol 0gica sanpfe can
conpri se, f oreradkentyptie treated with MEhandafkpesed tor WMiob b@nifoued A 1b$ sattateger i pher al

bl ood nmononuc] ells, froz ol e blgod, fresh pl.as frozen pl asma,
i ne, a1 VARG End Sippse3F Sl Rompstud okl st ey AR or Rl B Chin
the scopg ofo 1 o@&@ﬁmdlmangam,treate&wﬁhu@cﬁfa@fex?és%aﬁfﬁm!oat ion

nol ecul es CD34, CD45, CD133 and CDl 17, are particularly of interest as

cel | mar ker sompoundGl478; Tis|ticated pith VH(ghand expered &4 LisMeaf compelindfSEeAt i at i on
(ol uster of. A8 G0A6P Yy OLLER ARARFY! ahislyFs) 1S 2 protocol used for
of ce

the identification and investigation surtace nol ecul es present on
| eukocytes. The CD nonencl ature was proposed and established in the 1st

Figure 2 : Phospho-tyrosine levels of VEGF R2°CD45%™pY" leukocyte cells in vivo

15  upon treatment with compound Al. On the abscissa: 0 represents the untreated control;
A50 represents the treatment with 50 mg/kg of compound Al; A100 represents the
treatment with 100 mg/kg of compound Al.

Figure 3 : Flow cytometry of VEGFR2'pY" cells in murine peripheral blood upon

20 treatment with compound Al. On the abscissa: 0 represents the untreated control; A50
represents the treatment with 50 mg/kg of compound A1; A100 represents the treatment
with 100 mg/kg of compound Al.

Figure 4 : Percentage (quadrants) of CD34"CD45%™CD133+/- CD117 +/- cells in the
25 whole blood collected on pre-treatment, and on day 2, day 8 and day 29 after treatment

with compound Al.
Figure 5 : Ratio of CD34"CD45%™CD133+/- CD117 +/- cells in the whole blood

collected on pre-treatment, and on day 2, day 8 and day 29 after treatment with

30 compound Al, in respondants and in non-respondents.

Detailed description of the invention



I nternati onal Wirkshop and Conference on Human Leukocyte Differentiation
Antigens (HLDA), which was held in Paris in 1982. This systemwas intended
for the AWK I0gWEi on of the many nonocl onal anti bodi eZCTHRBE/OFWHEr at ed
by differentl aboratories around the worlld agai nst epitopes on the surface
nol ecul es of | eukocytes (white blood cells). Since then, its use has
expanded to many other cell types, and nore than 320 CD uni que clusters and
subcl ust er s Wishia thromepningeafithe preynt imvetign gduerserker s peed@s apindisatoeof 3 assi gned

a CD nunber 19(?\8%50 Et?&t t{ah%te QtQQ@tIJ e(gﬂéfx%?\% Lﬁ':?((l: %rgfraég_rzﬂtu%g adaOWn to bind

to the nolecule ecu as no erize or has
only one mAbndigatoriad nusmfébiqloggq Mecsssdsanapimgmiis poxesses, ocplaataologw’ ( as in

rcoeptor s or R Ban et HERRSAR AR RpnEE L3 Fod PR e SBERRT B BBD: L ant 1o

the cell 5 ANiHywaly ggagciadeds.s usual |y ini t| at ed, altering the behavior of
the cell (cell signaling). Sone CD proteins do not play a role in cell
signaling, but have other functions, such as cell adhesion. There are

appr oxi mat elnford cﬁlcﬁﬂﬁra%mzﬁk&tlﬁ‘dléh‘ies aldhBndelh s X o8t Witk ORIy used as
cell markers, allowing cells to be defi ned based on what npl ecul es are

present on {PRRETFSSien Pf éé’éCaSW math ik svgceptiilioryiiin dsasetongivratticaenepbpul at i ons
s uncommon dre8e eloded iRt XA ﬁe%n%?h&fte)d’ it G (et Mﬁgtedfs% Sisdd@Sridl | owed

for cell types with very specific definitions wth I mmune syStem CD
mol ecul 8 ameesencelof disepse m anahdividoalt rrig tailsi meptments ﬁmﬂlerrb:zeh@dsanncl udi ng flow

cytonetry. I ned  usi '~ synbol
Y Tt o T RIRATLL BBl L B AR BE00 e gl o
nol ecul e. Fdrugghanptsa banﬁaﬂf%&hay bEDD-a5 a(seﬂr«bgatesfoﬂm ﬁattufaaénd@xﬁt arkhas CD34,

but not CD31. Thjs CD c aII 0 st stemcel |,
opposed to &“FUPI Y- HFFFL 88}(’%?1 dI{e% }é]éffrs h‘éif e ‘fglﬁll? bas2 gecbw shows
CD markers @fmr&@ﬂiﬂh tb@rﬁpzb@@ﬂh@lth,&heﬂil@ﬂhﬂ(@ﬂ debved Bdla bigtsae ¥hdponfl@d:s. Tabl e 2The

cluster gf di fferen}| ati on CD34 rml ecul e is a nolecule present on certain
cells evaluating clinical benefit.

The method or system of the invention can be, for example, an in vitro method wherein
the step of measuring in the individual the level of at least one biomarker comprises
taking a biological sample from the individual and then measuring the level of the

20  biomarker(s) in the biological sample. The biological sample can comprise, for
example, at least one of serum, whole fresh blood, peripheral blood mononuclear cells,
frozen whole blood, fresh plasma, frozen plasma, urine, saliva, skin, hair follicle, bone

marrow, or tumor tissue.

25 Within the scope of the present invention, the cluster of differentiation molecules CD34

CD45, CD133 and CD117, are particularly of interest as cell markers of specific cell
types.

3

Hence, the cluster of differentiation (or cluster of designation, often abbreviated as CD)

30  is a protocol used for the identification and investigation of cell surface molecules
present on leukocytes. The CD nomenclature was proposed and established in the 1%
International Workshop and Conference on Human Leukocyte Differentiation Antigens
(HLDA), which was held in Paris in 1982. This system was intended for the

classification of the many monoclonal antibodies (mAbs) generated by different



Wi thin the human body. Cells expressing CD34 (CD34+ cell) are normally
found in the unbilical cord and bone marrow as hematopoeitic cells,

endot hel iWP 2BH6@&HBt or cel |s, endothelial cells of bl oo@CYEPIENYSHEF not

| ynphatics (except pleural |ynphatics), Izast cells, a sub-popul ation
dendritic cells (which are factor Xllla negative) in the interstitium and
around the adnexa of derms of skin, as well as cells in sone soft tissue
tumors. |t jlabosaterigs|arapnd thecworly againstepitepas oartle funfaes mokeulessofdeuketyitescel |
adhesion fa | m.cells to bone
rar Tow oxt r 4GBl hPad TR Bt R AALE A B BEOIEY ot 3h RS Tl Bl s "y
be i sol at ed thangiA0KId ouigsacipites anksubglustenrhacnmrgn elehifial Thapropakd sofescent

net hods. Antj hodies are us to .quantify an urif e opoi et i

progeni t or sl?(g?ﬁuceelf F%Slgfll8$a?:ibs’é‘5?b%ﬁ ORgGed™ ¥(§Pe° POPIH?%%%HEI‘&%EB‘NE‘?%(BW[’ are

t ranspl aist atshown toindto themalesale af the heilécuelB4 hothep ReB-cRRact&ell )58hd S can be
sorted out. The cluster. of differentiation CD45 antigen 'i's a [’otei n which
was ori gi nal9™y ug My 1 ig prighy glver IsioRal Guicator " (35 st GIWERCHEEY by this
gene is a mMyIeduledlad L8 iPRMRHR Ways GHeh GctRI3QS PR2)BRr (iFF) (ﬂ]@lfﬂohe%ule PTPs are

known to be signaling nolecules that regulate a variety of cellular
processes i fkdtaeiviatys 8 ssceptgn) dmpertang jof the eedln &\ sigtiabenscad isotshallydyigiated, and

OnCogent ¢ ¢ uRSIIhIRLAR: o 1T SORALNS0AD CHXROARE AN DR Y |

asingl e transmenbrane segnent an afildem | ntracytopl as
domai ns,!0andel kigsaling) tow havetathar daspiowsy such pecdlTadhesidn. There aee dpproxpmesélf i cal | y

expressed | ietic cells. This PTP has been shown to be an
essenti al rgagﬁgﬁ%)e% @:‘0%%3' and B-cell antigen receptor signaling. It

functions through either direct interaction with conmponents of the antigen
receptor conplexes., or. by activatin arious Src fam ly kinas required
for the anti & rSé’é%‘ﬂi’t%ﬂ“%ﬁ“&?\‘éI“FW&S%?]XF?II‘@‘FPZ’I R %‘?ﬂlﬁb‘{‘ées‘%eg‘té‘e‘ggﬁ%e‘%"hases,
and thus fumghioiscas @efn%gdﬁlaﬁﬂfeir@ﬁrfeféy.twmlélﬁsiﬁ%&@mwﬁwﬁcm@% Héthe Four
alternatively sipl iced transcripts variants of this gene, which encode

di sti nct!”i s8PR#HENS FaReoBmen ((Pepbra ey exaraplpsexist), geyabining mgrkanehasr ane pr ot ei n
which is i naH&ﬁéd%ﬁceﬁlQ%ﬁ@% vAheRENpeOific @b finiGbds VRGN hE %ﬁ%é‘ﬁ/@?&ol@o' etic cells
p c

except erythrocytes an | asma cel |l s that assists i1n the I'vation of
CD molecules are utilized in cell sorting using various methods including flow
cytometry. Cell populations are usually defined using a '+ or a ' symbol to indicate
20 whether a certain cell fraction expresses or lacks a CD molecule. For example, a
"CD34+, CD31-" cell is one that expresses CD34, but not CD31. This CD combination
typically corresponds to a stem cell, opposed to a fully-differentiated endothelial cell.

The Table 2 below shows CD markers of some hematopoietic stem cells and leukocyte

cells.
25
Table 2
Type of cell CD markers
Stem cells CD34+,CD31-

All leukocyte groups]CD45+
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The cluster of differentiation CD34 molecule is a molecule present on certain cells

within the human body. Cells expressing CD34 (CD34+ cell) are normally found in the

umbilical cord and bone marrow as hematopoeitic cells, endothelial progenitor cells,

5  endothelial cells of blood vessels but not lymphatics (except pleural lymphatics), mast

cells, a sub-population dendritic cells (which are factor XIIla negative) in the

interstitium and around the adnexa of dermis of skin, as well as cells in some soft tissue

tumors. It is a cell surface glycoprotein and functions as a cell-cell adhesion factor. It

may also mediate the attachment of stem cells to bone marrow extracellular matrix or

10 directly to stromal cells. CD34+ cells may be isolated from blood samples using

immunomagnetic or immunofluorescent methods. Antibodies are used to quantify and

purify hematopoietic progenitor stem cells for research and for clinical bone marrow

transplantation. Thus, because of their CD34+ expression, such cells can be sorted out.

15 The cluster of differentiation CD45 antigen is a protein which was originally called

leukocyte common antigen. The protein encoded by this gene is a member of the protein

tyrosine phosphatase (PTP) family. PTPs are known to be signaling molecules that

regulate a variety of cellular processes including cell growth, differentiation, mitotic

cycle, and oncogenic transformation. This PTP contains an extracellular domain, a



response, the response rate, the stabilisation rate, the duration of
stabilisation, the tine to di sease progression, the progression free
survival P 20HE0Eral | survival, in particular wthout PESEPRHEMAEIDH t he
duration of the response, but with fewerl4and/ or |ess troublesone
side-effects. As stated above the treatnents of the present invention as
defined herein are of interest for their antiangiogenic and/or vascul ar
per neabi | i t yinglerteppmembiang wgeseiang twe @ndem inraryieplesie citplyiadending and

per meabi | it i I i X i I cancer
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i ndi vi dual cagnponents of said treatnent. A conbination treatnent as defined

herein may Bé&MapgPe.crhigsengodefiginehisolapys, baverhegn repowads & isapgely or
radi ot her apYraHé’mﬂbrﬁfé%&tbiﬁWichqpﬁf%ﬂﬁg ﬁ)ﬂﬁé’%ﬂegenPBn Slﬁﬁﬁ%feﬁgat@(gent +n

addition to a conbination treatnment of the Invention. Surgery nmay conprise
t he stepd0of hpmatppeittiagells oxpoptesrghrogntosandrpdasawtcelbnthatmssisss intthe addivationgpfor af t er
the adm ni s i eqol] od. t : s..descri bed, her ei n.
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parti cul ar| yymgetyic lewketire hpiryo@hyibukesa, andladureaahiveiphoofticdbkeages such as
cancer and Kaposi's sarconma. |In particular such conbination treatnents of
the invention are expected to slow advantageously the growh of primary and

recurrent sahé clufteinandifereftiatibomoR¥ABVIDE 33 1D GIDAC I Gcoprddiai N,
ostate, lungs and ski Conbi nat 1 ontreat nents of
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of pentaspan transmembrane glycoproteins (5-transmembrane, 5-TM), which
specifically localizes to cellular protrusions. CD133 is expressed in hematopoietic stem
cells, endothelial progenitor cells, glioblastomas, neuronal and glial stem cells and some
other cell types.

20
The cluster of differentiation molecule CD117, also called KIT or C-kit receptor, is a
cytokine receptor expressed on the surface of hematopoietic stem cells as well as other
cell types. This receptor binds to stem cell factor (a substance that causes certain types
of cells to grow). CD1 17 is an important cell surface marker used to identify certain

25 types of hematopoietic (blood) progenitors in the bone marrow. Specifically
hematopoietic stem cells (HSC), inultipotent progenitors (MPP), and common myeloid
progenitors (CMP) express high levels of CD117. Common lymphoid progenitors
(CLP) expresses low surface levels of CD117. CD117 also identifies the earliest
thymocyte progenitors in the thymus. Additionally mast cells, melanocytes in the skin,

30 and interstitial cells of Cajal in the digestive tract express CDVI 17.CDI117 is also a

marker for mouse prostate stem cells.

As shown in the following and in accordance with the present invention, cells

presenting certain cell markers are useful as biomarkers to monitor the treatment of an



tumours in lung cancer, including malignant pleural nesothelioma, snall

cell lung cancer (SCLC) and non- small cell lung cancer (NSCLC), head and
neck canc¥P208éd¥d(iBageal cancer, stomach cancer, col or e®CAEPEHAHEI63
gastrointestinal stromal tunmor (G ST), pancreatic cancer, hepatocell ul ar
cancer, breast cancer, renal cell cancer and urinary tract cancer, prostate
cancer, ovarian cancer, brain tunors, sarconas, skin cancers, and
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mal i gnant plresgbmle, B 8RpNRE tAETBL ARG INDGI fGatc Ve QuRBRE6f MilkaGSTRicNALd On

treatnents of the present invention are expected to slow advantageously the
growt h of t tihiisease Pioereaioy Hierrogrwipndree feaveher thoeneralvyravadsip eeitighlay

nbi ti Jneat i i.00: t to sl ow
conbi nat i on 8t RSt /f tht fh&raﬁ&?éﬁﬂé rek&‘ﬁ?&%hﬂﬁt@%&eﬁ&fﬁﬁ& 1&d

advant ageously the growth of tunors I n non-sma ng cancer (NSCLC).
I n anot H8r &wpkletongfsidendfepisesent i nvention, the treatnent is expected to
inhibit the gromh of those primary and recurrent solid tunors which are
associated with VEG-, especially those tunors which are significantly
dependent orsVEBEEE dbove thhetatmgntewf the areders priveatibn abhiefifical Heav g oS tnudléses ar e

i nt ended toﬁ;rlthustrat sent |inventi brevi ati ons used in the

descri ption of ff%a&’én%el?éfg%e%&gﬁ HOSEHPORRIRGY ?t?' ﬁg&g?‘ ﬁl&f&)ﬁeﬁeﬁ\? SRYPOH ar e
increase in vascular permeability is present in a wide range of disease states including
15 cancer (including leukaemia, Kaposi's sarcoma, multiple myeloma and lymphoma),
diabetes, psoriasis, rheumatoid arthritis, haemangioma, acute and chronic
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation,
asthma, lymphoedema, endometriosis, dysfunctional uterine bleeding, fibrosis, cirrhosis

and ocular diseases with retinal vessel proliferation including age-related macular

20  degeneration.

A combination treatment of the present invention as defined herein may be achieved by
way of the simultaneous, sequential or separate administration of the individual
components of said treatment. A combination treatment as defined herein may be

25  applied as a sole therapy or may involve surgery or radiotherapy or an additional
chemotherapeutic or targeted agent in addition to a combination treatment of the
invention. Surgery may comprise the step of partial or complete tumour resection, prior

to, during or after the administration of the combination treatment as described herein.

30  Combination treatments of the present invention are expected to be particularly useful in
the prophylaxis and treatment of diseases such as cancer and Kaposi's sarcoma. In
particular such combination treatments of the invention are expected to slow
advantageously the growth of primary and recurrent solid tumours of, for example, the

colon, pancreas, brain, bladder, ovary, breast, prostate, lungs and skin. Combination



explained in the followng list. List of abbreviations APC Al | ophycocyanin
BSA Bovi ne serum al bumi nCEC G rcul ati ng endothelial mature cell CEP

Circul at i 26Hd@80M81 i al progenitor Cy5.5 Cyani ne 5.5 EGPRTEFRHEONIOS G owt h
Fact or Receptor FCM Fl ow cytonetry FI TC 16l uor escei ni sot hi ocyanate FSC
Forward Scatter Hep& Human hepatocellular liver carcinoma cell |ine HUVEC
Human Unbilical Vein Endothelial Cells PBL Peripheral blood | eukocyte PBS
Phosphat e bufeebrenggfithpeprppniEpygties siocapeiesida slow. fdpantzgsetshethe wiawih of

phycoerythri g gg g %gg [ tﬁ% I LY 0 . Phospho-t yrosi ne pY
RES Res pondedr}m ‘%% 1|u §E cgﬂﬂglrug Ichlr1 B%Ast r Iﬁ’g{aﬁﬂ%&aog%ehfﬂ% %lllatqlgcreﬁ\l)ll::@l:R Vascul ar
endot hel i al gnoew I CEQcind non-eoeyfitcoll igPrmec(NIG 10| heatl udy neck cancer,
oesophageal cancer, stomach cancer, colorectal cancer, gastrointestinal stromal tumor
5 (GIST), pancreatic cancer, hepatocellular cancer, breast cancer, renal cell cancer and
urinary tract cancer, prostate cancer, ovarian cancer, brain tumors, sarcomas, skin

cancers, and hematologic neoplasias (leukemias, myelodyplasia, myeloma,

lymphomas).

10 More particularly such combination treatments of the invention are expected to inhibit
any form of cancer associated with VEGF including leukaemia, multiple myeloma and
lymphoma and also, for example, to inhibit the growth of those primary and recurrent
solid tumors which are associated with VEGF, especially those tumors which are
significantly dependent on VEGF for their growth and spread, including for example,

15 certain tumours of the colon (including rectum), pancreas, brain, kidney, hepatocellular
cancer, bladder, ovary, breast, prostate, lung, vulva, skin and particularly malignant
pleural mesothelioma and NSCLC. More especially combination treatments of the
present invention are expected to slow advantageously the growth of tumours in
malignant pleural mesothelioma. More especially combination treatments of the present

20 invention are expected to slow advantageously the growth of tumors in non-small cell

lung cancer (NSCLC).

In another aspect of the present invention, the treatment is expected to inhibit the
growth of those primary and recurrent solid tumors which are associated with VEGF,
25  especially those tumors which are significantly dependent on VEGF for their growth

and spread.

The following studies are intended to illustrate the present invention. The abbreviations
used in the description of these studies and throughout the present invention are

30  explained in the following list.

List of abbreviations

APC Allophycocyanin
BSA Bovine serum albumin



The followng in vitro and in vivo experinents were perforned to eval uate
the antitunor activity of conmpound Al for hepatocellular carcinoma and to
identify WEROWHABMWEcodynani ¢ bi omarkers in bl ood sanpl eSCTARAEOPSIOnE
phospho-tyrosine | evel s of endothelial d&lls, the nunber of
VEGFR2+CD45di mpY+ cel l s and the nunber of VEGFR2+pY+ cells. HUVEC cells
exper| ment (Figure 1) HUVEC cells were exposed to conmpound Al ( 1 uMand 5
, to the @éR i rfhiryiatiog epdgthegigbmgture ogll and 5 mV) and to 5FU
(5 f 1 uor our aCEPe, KirVlating eidotiidriaf mrogedithr and 20ng/ M of VEGF were added for
5 mn befor eCﬁefBI dofahmetsison. Col | ected cells were washed twi ce by PBS and
centri f ugat i BGFR 30®@pidebmat GrpwihFautbrRecedtorst ai ni ng buffer. After renoval of
the supernateawt by Repcyiken, cell pellets were lysed in 250 nL of
fixation/ perpgrabi | ig@kRBingOhidcl8RAeand kept for 20 min on ice. The PY-100
Al exa 488 angtddody fq,p\garglggg iRhat ase i nhi b| tor were added. Cells were kept on

ice for 30 ng dzn dalkan 1R Her Eﬁ[:ﬂ% Wash buffer and |ysed
again in 50 %a}ﬁn?e{nplﬁ i)éﬂ eﬂal hlg | s were exam ned by flow
awas obtai ned from Cell Quest software

cytonmetry ( I ] e, j
ed %? %e software). Mirine bl ood sanples for

(BD) and an I
in vivo stu gy Qte Hfferspli i nocul ated Hep& cells, were

randomi zed f thré)éoﬁ?séﬁﬁélswetunor size and treated with vehicle
(control), qﬁ{goun&f‘m ledsthrtiykeerythtin. ) or conpound Al (100 g/ kg, p.o.)
for 14 days.PefRe Weridinwahiarephylareieid whol e nurine bl ood sanples were

col | ect ed byPYagpi r gl t;;r((;mléabdom nal aorta or heart. The bl ood was

henol yzed byYan hermfjsg)?l c’'agent at roomtenperature for 10 mn. After
centrifugat iRES (50Bgspdnderi n), the cells were washed by 1nL of staining
buffer. The SS€l | s \S&decSchttan incubat ed with 100 nL of staining buffer and 5
mL of VEGFRZFIGE antlivhRhy kimake thhibiton i n the dark. Then, the cells were
washed and iviewRt 8tsdular28bthdtiaProFixAtioPREGREabI | i zation sol ution for

Py
&

Pre-clinical study

The following in vitro and in vivo experiments were performed to evaluate the

5  antitumor activity of compound A1 for hepatocellular carcinoma and to identify new
pharmacodynamic biomarkers in blood samples, namely the phospho-tyrosine levels of
endothelial cells, the number of VEGFR2+CD45dimpY+‘cells and the number of
VEGFR2'pY" cells.

10~ HUVEC cells experiment (Figure 1)
HUVEC cells were exposed to compound Al (1 uM and 5 uM), to the EGFR inhibitor

AG1478 (1 uM and 5 uM) and to SFU (5-fluorouracile, 1 mM and 5 mM) for 3 h and
20ng/ml of VEGF were addéd for 5 min before cell collection. Collected cells were
washed twice by PBS and centrifugation (300g, 5 min) in 50 UL of staining buffer.

15 After removal of the supernatant by aspiration, cell pellets were lysed in 250 pL of
fixation/permeabilization solution and kept for 20 min on ice. The PY-100 Alexa 488
antibody and phosphatase inhibitor were added. Cells were kept on ice for 30 min in
dark, and washed twice by Perm/Wash buffer and lysed again in 500 L of staining
buffer. Then, the cells were examined by flow cytometry (FACS Calibur, BD). The data



20 m n and washed by Pernm Wash buffer twi ce. Then, a m xture of antibodies
(PY-100, CD45-PerCP-Cy5.5, 5 nlL of each) and phosphatase inhibitor were
added andVPR8WAB®BE for 30 min in the dark. The cells wWEEE/ERAGINOBGHd

anal yzed by flow cytonetry (FACS Cali buri8 BD). The data was obtai ned from
Cell Quest software (BD) and anal yzed by WnMDI 2.9 (free software).

Ant i bodi es PY-100 (Phospho-tyrosi ne) Al exa Fluor 488 Conjugate (Cel

Si gnal i ng, #v@4ebinedioprOel FRugsBDvtias (BD)5B4 3udyzedby SVipMHER. Ofee5 (BD Pham
340953) Al exgpk % r 488 Mouse 1gCk |Isotype Control (BD Pham 557702)
Buffers BD Cytofi X/ Cytoperm Fixation/Pernmeabilization Kit (Cat.554714)

Stai ning buffer (Dul becco's PBS (mﬁthout My2+, Ca2+) supplenented with 1%
heati nacti vated ECS and_O 09 ) 3 'QF pH adj usted to 7.4-7.6)
10x Lysis baFHEErNG4E B TVRAHEEE Y Y EDTA2Na. 0.378g up to IL of
H2O, pH a&dj wce,dnmlla?edaiep@wn@ S\}eFe xfag@)mlﬁed/ﬂof ﬂ@eeéérbldﬁt ,b%l‘t&t@ormk@%ﬁ@z G& Zr7 gsn ne
| evel s of HUVEC cells re suppresse conpoun ut not

(the EGFR- THiested M P(B}t‘lvﬁgﬁc OB cpgnpoypd 6%@%@3/@%?&%@&}@@@ ﬁPIQOhe in vivo

st udy, COW%@'O )SBEPAdyS. M@@w%cﬁ#&d@msle%m\{EQFoBat&aﬁésd&épeY+ cells,

as can be s romFiguré 2. Furthernore, VEGFR2+pY+ cells in nurine

peri pheral Ispérstpdiraspizatiop fiegsabdominat sqstatorhenrt. \Whe Wo%mbmlﬂled bagncan be
seen from Fiy heb i ga%eﬁp |D " Jaqurgﬁ%rvelv%tm&hﬁﬁs‘r%mmn@]{ (SBBLSARR, [y osi ne

| evel s of en S usi ng
10 cells were washed by 1 mL of staining buffer. The cells were then incubated with 100

UL of staining buffer and 5 uL of VEGFR2-PE antibody for 15 min in the dark. Then,

the cells were washed and incubated in 500 pL of Fixation/Permeabilization solution for
20 min and washed by Perm/Wash buffer twice. Then, a mixture of antibodies (PY-100,
CDA45-PerCP-Cy5.5, 5 UL of each) and phosphatase inhibitor were added and incubated

15  for 30 min in the dark. The cells were washed and analyzed by flow cytometry (FACS
Calibur, BD). The data was obtained from Cell Quest software (BD) and analyzed by
WinMDI 2.9 (free sofiware).

Antibodies
20  PY-100 (Phospho-tyrosine) Alexa Fluor 488 Conjugater(Cell Signaling, #9414)
VEGFR2-PE (BD pharm, 555308)
CD45-PerCP-Cy5 .5 (BD Pham, 340953)
Alexa Fluor 488 Mouse IgGk Isotype Control (BD Pham, 557702)

25  Buffers
BD Cytofix/Cytoperm, Fixation/Permeabilization Kit (Cat.554714)
Staining buffer (Dulbecco's PBS (without Mg®", Ca2") supplemented with 1% heat-
inactivated FCS, and 0.09%(w/v)sodium azide, pH adjusted to 7.4-7.6)
10x Lysis buffer (NH4C1 82.6g , NaHCO; 11.9g , EDTA2Na 0.378¢g up to 1L of H,0,
30 pH adjusted to 7.3)

Results



cytonetry is a pharmacodynam ¢ bi omarker for the antiangi ogenic inhibitor
conpound Al. To detect the decrease of VEGFR2+CD45di npY+ cells using flow
cyt onet r YWO28HWWHWB8d sanple is a pharmacodynam c bi onar REA/EP}10{05H63

ant i angi ogeni ¢ i nhi bitor conpound Al. Td9detect the decrease of VEGFR2+pY+
cells using flow cytometry from bl ood sanple is a pharmacodynam ¢ bi omar ker
for antiangi ogenic inhibitor conmpound Al. Phase |I clinical study A further

study was pdpfhsrigwiro sizdyethy phospherssosinesleyaliyof HGVER el weraseppréseeddnt i t unor
tivit f i i i i ST nd
fo cont | rm (hapoRRE Hndby At B3 LERLEARLC B ATEESrBOM dp i Sps (ST @

bi omar ker s dfont Rigumclti vity of this active ingredient. Method Wol e bl ood
was col | ected..on_pre-tr.eatnent 1), and on_.da ay 8 and day 29
after treatrqrneﬁl}e.m he SESU&KpCSSEDP%‘EC%ﬁXe&P}SGbg?ﬂ%&%‘&i"ﬁ?‘é‘!‘éﬂqpher al blood cells
identified fVEGFREIGDasHOdeNg s Edurteiedn frate Fidufd B duhlermeld, VEGHRatey ar ker s
of CD133 and 17. using fl tonmetry. ol e bl ood (800 nL) was

suppl enent e&e\%]‘fﬂﬁmﬁl.ng PH! falgi.lgﬁ%ﬁs%up@éssamy HEHPERY e @mPrnGA LA (1500
rpm. After chiBe é@ABYAI FiphreBhe supernatant by aspiration, 4.5 nL of 0.2%
BSA- PBS was added and centrifuged. The cell pellet was m xed with 50 nL of
human gamma- gl obul in. Anti bodies (CD34-FITC, CD 17-PE, CD45-PerCP and
CD133- APC) wehemaggded and kept for 45 min at 4C. An henol ytic agent (4.5

nm.) was addéd and T ncubated for 10 min. After centrifugation (1500 rpm
5mn), tlAe diopistentthadecregas ofiphobpha-tymbioe levalohendothlbiol BEARBG floav 5nl ) was

added, and P?{ﬁg . ©fF .1 fugat.i on.(.1500r 5 mn).
The cell peltcptg)fn %\%ggsr e%f()%\%?](rl)ce%%’g%fp%r ﬁ%ﬂ %@ﬁgﬁ%gu an Ié{%’é %Ilzlgcglngy fl ow
cytometry. Me percentage (quadrants) of CD34+CD45di nCD133+/- CDl 17 +/-
cells were af%aéeye%tetﬂé déac‘:?éalscet) gtd\lf}‘:eaFRZ“LCD%dh“pY’L cells using flow cytometry from blood

sample is a pharmacodynamic biomarker for the antiangiogenic inhibitor compound A1l.

15  To detect the decrease of VEGFR2pY" cells using flow cytometry from blood sample

is a pharmacodynamic biomarker for antiangiogenic inhibitor compound Al.
Phase I clinical study

20 A further study was performed, namely a Phase [ study, to investigate the antitumor
activity of the compound Al in patients with advanced solid tumors (ST) and to confirm
that CD133- and CD117-positive cells may be useful as biomarkers of the activity of

this active ingredient.

25  Method
Whole blood was collected on pre-treatment (day 1), and on day 2, day 8 and day 29
after treatment. The subpopulation of CD34"CD45%" peripheral blood cells identified
from whole blood was further identified by cell surface markers of CD133 and CD117
using flow cytometry. Whole blood (800 uL) was supplemented with 4.5 mL of 0.2%

30 BSA-PBS and centrifuged for 5 min (1500 rpm). After the removal of the supernatant
by aspiration, 4.5 mL of 0.2% BSA-PBS was added and centrifuged. The cell pellet was
mixed with 50 uL of human gamma-globulin. Antibodies (CD34-FITC, CD117-PE,
CD45-PerCP and CD133-APC) were added and kept for 45 min at 4C. An hemolytic
agent (4.5 mL) was added and incubated for 10 min. After centrifugation (1500 rpm, 5



CD34 FI TC, BECKMANCOULTER (Cat No. IM 870). CD 17 PE, BECKMANCOULTER ( Cat
No. | M2732). CD45 PerCP, BD Biosciences (Cat No. 347464). CD133 APC,

M tenyi WOSPHEI0B@Et No. 130-090-854). Results ConpoundPAIIVEPREANMINE and
CD133CD1 17 cells: Flow cytonetry anal ys#0s reveal ed that treatnent with
conmpound Al significantly increased the percentage of CD34+CD45di m
CD133+CD117 cells (p<0.00 1) on day 29 conpared with pre-treatnent, and
conversel y dgiay, essperhdtait wak wakiad+604 5Then CPLIE LPBS {4 5mLe)l W ddpsd). 01, Fig
4A) ; CD34+CD45di nCD133+ cells on day 29 were significantly increased (Fig
4B); and CD?aﬂcr@la%ﬁﬁarﬁwt whe fenﬁ‘cﬁ/bdi By @éhnﬁi@gatﬁmqmsho%ﬁﬂ 2RiMeriR csll gk i cantly
decreased (Fig 40 npound onse and CD133CDl1 17 cells:

CD34+CD45di rY@@flﬂS‘qu@l §09 F&n‘ﬁlt@%é’r@,wm@}’c@w eytemefedhe o decrease in

responders ot + I 0 f ) ;
zpl+CD45d| %ﬁ%@ ﬁ%ﬁgceF?’sﬂht(ﬁeﬁnﬁ é%d+20§gzisgﬂlll rc]élfsgv{é%tre ncile}g gé( stabl e

di sease) Swhen conpared to non-responders after treatnent (Fl g 5B), although

the data vvasg ﬁ?t&ll ned fromvery snmall sanple size (RES n=12, PD n=4) and

limted evi ncl usi on The phar macodynam ¢ bi omarkers in bl ood

sanpl es for aOse AMC| BBgKNngOUMERt(CboNoqNHand Al are: the CD34+CD45di m
CD  33+CDi t he

CD34+CD45di #éﬁﬂ%l l Sggﬁ CDﬁg)qLI:F@ &:D@éig%?%l?{?ielclelsl s. The predictive

bi omar ker i @[hﬂ5cmgtqu;rpjgg,§mgﬁges tde NeNs4AaBg). ogeni ¢ i nhibitor conmpound Al are

t he CD34+CD45d| m CDI33+CD117+ cells
CD133 APC, Miltenyi Biotec (Cat No 130-090-854).

Results
Compound A1l treatment and CD133CD117 cells: Flow cytométry analysis revealed that
treatment with compound A1 significantly increased the percentage of CD34CD45%™
15 CDI33"CD117 cells (p<0.001) on day 29 compared with pre-treatment, and conversely
decreased that of CD34"CD45%™ CD133°CD117" cells (p<0.01, Fig 4A);
CD34'CD45%™CD133" cells on day 29 were significantly increased (Fig 4B); and
CD34'CD45%™CD117" cells on day 8 and day 29 were significantly decreased (Fig 4C).
Compound Al response and CD133CD117 cells: CD34"'CD45%™CD133" cells and
20  CD34'CD45%™CD117" cells tended to decrease in responders (stable disease), but they
were not significant (Fig 5A); CD34"CD45%"CD133"CD117" cells tended to decrease
in responders (stable disease) when compared to non-responders after treatment (Fig
5B), although the data was obtained from very small sample size (RES n=12, PD n=4)
and limited evidence.
25
Conclusion
The pharmacodynamic biomarkers in blood samples for the antiangiogenic inhibitor
compound Al are:
the CD34'CD45%" CD133*CD117 cells;
30 the CD34*CD45%™ CD133°CD117" cells;
the CD34*CD45%"CD133" cells; and
the CD34°CD45%™CD117" cells.



Furt her enbodi nents The di seases which may be treated with the the conpound
3-Z-[1-(4-( N-((4-nethyl piperazin- |-yl)-nethylcarbonyl)-
N- et hyl -W¥Ri2A 1034581 | no) - | - phenyl - met hyl ene] - 6- PCT/EP2010/053063
met hoxycar bonyl - 2-i ndol i none or a pharmaxgeutically acceptable salt thereof,
and especially its nonoet hanesul phonate salt form when used al one or
optionally in conbination with further pharnmaceutically active ingredients
and/ or f urt e predicitvabiomarkes irchloedsamples dxthpinsiangidgepicishihjsyr, compeumti seases
invol ving ce{{ arQ?l%l(i,‘]S?Af'ébh?ﬂ" Cﬁil%r*?bil?“? Qfj; apopt osis of nyeloma cells,
angi ogenesis or fibrosis. Tn a pre erred erbodi ment, the di sease conpri ses
the presence of a tunor. In a further enbodinent, the disease is a
progressive tum)rF {hn a uﬁ'i‘t her enbodi nent, the disease is a flbrotic
di sease, such as FEEMCESURPIMEN ohatic pul nonary fibrosis. In a further
enbodi mest, the disease is selected fromcancers (including Kaposi's

ynpho di abet es,

| nia, nyltipl | ome._and_ | ynphorm),
7 heunat bi o AHERRPRPE Aol RS HEL gk b RO AR Gt B,

at her oma, arpti&?aizﬁ:l-l-"yﬁ%&Rﬁé&r&nyﬁW—%eW%irﬁ%-ﬁﬁﬁﬁQSE- &ayf.ﬁeﬁlg%hegmmt i on,

ast hma, |ynphoedenm;, endonetriosis, dysfunctional U?EI’I ne bl eedi ng,
fibrosis, cimathrgtasbenydt2dedplinenehiraahemncopticplly ascemiatile saighestofpang| i fer ati on

i ncl udi ng age: spzTernl] i t . [ ment, the
di sease is ggfeggélggg rom n3%“%‘%2??9g%%hﬁ’t%%&glgﬁdc%we(({@&%&??ml | -cell

| ung car@er cO8bin@)jion with figtherphaphaeutadally actjye ingratiodd andées dirthet ireatmenthiead and

neck cancer, qesqphageal cangcer.: stopach cancer ol grectal cancer
gastroi nt ests}l%‘aﬁsc%grt erxglr]’rlﬁ‘e ! %?m?ra’?@a?l‘i{s?ea?)eér‘fbvlp gvé%g Cc?gr%@}f?raﬁ%npg}l%ré‘é?q M ar
cancer, br eapoptesisnsfernyelomenadlls,caklogaiis ef fibrogis.nary tract cancer, prostate

cancer, ovarian cancer, brain tunors, sarconmas, skin cancers and
hemat ol ogi ¢ neopl asi as (| eukem as, nyel odypl asi a, nyel ona,

| ynphomas) . s blegdred RaibomiaRuE, iedideNse6RPRER MpreRhicorafhbe conpound
3-Z-[1 (lgf( N ( (4- et hyl pi perazin-

In a further embodiment, the disease is a progressive tumor.

In a further embodiment, the disease is a fibrotic disease, such as for example idiopatic
pulmonary fibrosis.

20
In a further embodiment, the disease is selected from cancers (including Kaposi's
sarcoma, leukaemia, multiple myeloma and lymphoma), diabetes, psoriasis, rheumatoid
arthritis, haemangioma, acute and chronic nephropathies, atheroma, arterial restenosis,
autoimmune diseases, acute inflammation, asthma, lymphoedema, endometriosis,

25  dystunctional uterine bleeding, fibrosis, cirrhosis and ocular diseases with retinal vessel

proliferation including age-related macular degeneration.

In a further embodiment, the disease is selected from non small cell lung cancer
(NSCLC), small-cell lung cancer (SCLC), malignant pleural or peritoneal

30  mesothelioma, head and neck cancer, oesophageal cancer, stomach cancer, colorectal
cancer, gastrointestinal stromal tumor (GIST), pancreas cancer, hepatocellular cancer,
breast cancer, renal cell cancer, urinary tract cancer, prostate cancer, ovarian cancer,
brain tumors, sarcomas, skin cancers and hematologic neoplasias (leukemias,

myelodyplasia, myeloma, lymphomas).



1-yl)-nmet hyl carbonyl ) - N-net hyl -am no) -ani |l i no)- 1-phenyl - et hyl ene] -6-

nmet hoxycar bonyl - 2-i ndol i none than those al ready descri bed herei nbefore may,
for exanpVe2010M@pi8e acid addition salts. Such aci d addPCTER2&I4/05363 ncl ude,
for exanple, salts with inorganic or organic acids affording
pharmaceutically acceptabl e anions such as with hydrogen halides or with
sul phuric or phosphoric acid, or with trifluoroacetic, citric or maleic
acid. In addition, pharnaceutically acceptable salts may be forned with an

| norgani ¢ ore g AATLERAREHOLEI AN lids BRhARARGeUkeRLLY @sssRb! e

cation. Such sa or- or gani ¢ bases 1 anpl e an
al kali net aIpqseadzin-1-syl)ahethﬂczabcmydma-mwryl-pmimﬁ-aniﬂjm)sabhenghﬁhempleﬁé]I(éal ine earth

netal salt su h as eS| acc r dance th the
present i nvé’?ﬁ Byear ‘?Pé’?%d’r‘fi;og]‘ﬂ H%g{l}oﬁea rFB‘fyn‘%.ﬂS%ﬂbég hﬁr§l BB o or e

phar maceut i eakhiyle AGC160 AR K1dR0EISPICBlich H1d Aaftioh 8418, in@SdeS tir badthle, s t abl e
formul ati ons which may be used within the sco e of the gresent i-nvention

have aIreadymgﬁéﬁg@ége?WB@HC?%d%%@“¢P$EW%@ﬂ¥@ gy apsepishicaptonappshiagat i ons
related to tOESKJIRRERAMRES or TRESEpHUAE BHDRIHRIR aBliCor WEPI-RRDALEHher ei n by

reference. In one enbodi ment in accordance wth the present i1nvention, the
f or nul at i on cftge ot Malciearmdolirpddisipns rharmdcgutimplly sccapthblp salts supyhedeined voth t he
active subst; [ and a
ol i dant  sor Co Ty Ron chnebaf £h e ARt Rphdohlthn SRIfy Bl G 808, 27 S
selectedOfr@mMmmMnmouﬁngbymgmmdb&wsdnb@hﬁhemgh@camm&ﬁom&hy&mihmhasethanol

gl ycerol furo macr o ryl ocaprate .
nacrogolglycéﬁ% R%?%%F%““%@Sgﬁéﬁ%% %Eg%Fﬁgﬁaﬁgéé%?Fﬁ%@?Oﬁediun1chain
tr|glycerldem@n@mhyeﬂhylene gl ycol 300, pol yet hyl ene gl ycol 400,

pol yet hyl ene gl ycol 600, polyoxyl castor oil, polyoxyl hydrogenated castor
oi I, propylene glycol nonocapryl ate, propylene glycol nonolaurate, refined

soy bean oi | In hdcbRIaRde with the bR invehtidnaihe coRpouidX idy 88 Irheheafusing e
t hi ckener. is sel ected from ol eogel
or more pharmaceutically acceptable excipients or carriers, as suitable. Suitable
formulations which may be used within the scope of the present invention have already
been described in the literature and in patent applications related to these compounds.

These formulations are incorporated herein by reference.

20  In one embodiment in accordance with the present invention, the formulation for the
compound of formula Al is a Hpid suspension of the active substance comprising
preferably a lipid carrier, a thickener and a glidant/solubilizing agent, most preferably in
which the lipid carrier is selected from corn oil glycerides,
diethylenglycolmonoethylether, ethanol, glycerol, glycofurol,

25  macrogolglycerolcaprylocaprate, macrogolglycerollinoleate, medium chain partial
glycerides, medium chain triglycerides, polyethylene glycol 300, polyethylene glycol
400, polyethylene glycol 600, polyoxyl castor oil, polyoxyl hydrogenated castor oil,
propylene glycol monocaprylate, propylene glycol monolaurate, refined soybean oil,
triacetin, triethyl citrate, or mixtures thereof, the thickener is selected from oleogel

30  forming excipients, such as Colloidal Silica or Bentonit, or lipophilic or amphiphilic
excipients of high viscosity, such as polyoxyl hydrogenated castor oil, hydrogenated
vegetable oil macrogolglycerol-hydroxystearates, macrogolglycerol-ricinoleate or hard
fats, and the glidant/solubilizing agent is selected from lecithin, optionally further

comprising one or more macrogolglycerols, preferably selected from macrogolglycerol-



form ng excipients, such as Colloidal Silica or Bentonit, or |ipophilic or
anphi philic excipients of high viscosity, such as pol yoxyl hydrogenated
cast or o0iWO 2R Enat ed veget abl e oi | nacrogol gl ycer ol PRYEP3INOEWaT at es,
macr ogol gl ycerol -ricinoleate or hard fatX, and the glidant/sol ubilizing
agent is selected fromlecithin, optionally further conprising one or nore
macr ogol gl ycerol s, preferably sel ected from macrogol gl ycer ol hydr oxyst ear ate
or macr ogol divdeaysiearate of ma¢regalglycerpleridingi¢age. Jhe ppidsispandior foralaiionmapy be
prepared by i f L rul at i ons. known fromthe
literature, bfé%g%g%? b%irlg%“ﬁegg {)%gg}%ﬁhg?jsedq pggé{lgh%t%%%pl)%fl %ié?oéxfn mﬁ%né % enperature
in a pre detlgeratures de.dydeiking nhaingediehts abbpaidetcaninodregpaiangeinsigpensi on. The
above fornul(%g on naél be Q?(Eefere%bl Y incor{go[iat ed i.n a pharnaceuti cal

capsul e, pr &FEPRIES ordeifyrder & Al a homogertized SPSPERSIONL | sed in that t he
capsul e shell conprises e.g. glycerol as plasticizing agent, or a hard
gelatin or hydroxypropyl methyl cel | ul ose (HPMC) capsule, optionally with a
seal i ng or Béﬁ&m‘@.fowat@aml&%ﬁaﬁah%&m%w osptgengcsytifzheapste pr epar ed
by conventi qp@trapRlaRed$eRfin @Jﬁgﬁi@,cdhaﬁcﬁﬁ&ﬁ% fhat iﬁ@@%ulfersﬁﬁfﬁ (t,Jﬁﬁ)rr]{s%gs ee%?t ure.

The soft gelatin capsul’e nmay be prepared by conventional netho
produci ng sa@cergépsplpshicizigageisoredorhadlatmartidrokynrepydmethelcelblesh as f or

exanpl e the fip r i.e ; i f o bri ck,
Boyl ann, Enc(yc 0 gg?sgleb?ﬁ%ﬁglm{ct%ﬁts ?aggg 8%%%&%5] g%eyc%%ée %ee%\i\%; , 1990,
Vol . 2, 1fp 2eSgk foror miynbe preparetby @nveltiondl Tintholik edprpdaieg Mpadés knewaf
I ndustrial Pharmacy". 2 Edi.ti ages 4Q4-419 976, or. othe
procedur es, fom e gl}s/er Sgghedgglg(,greﬁﬁgagﬁsgg may DTy by icﬂ%‘fegﬁ?lmﬁ?’.m{l—;f’d%t al .,
"Soft gel at iofipdpsng efugttaineapsulds kgovde roml thellitefAARE, Buch HTbr exhaipledds 8- 9, pp.
1133-44, 1986. The above defined forrmulation oy .th bove defined capsul e
may be used f%g&&’g%ﬁéuﬁeaﬁ]ﬁ@“@?d ;DOFBH“@P% i %ﬁﬁga%’ %QEX‘EIQPSS@GEM ance/
kg body wei ghirmaphugikalriednhyloBy, Mdreel DRkKerMHIBCVbIVE ppUss rPRGH LAkEhRRdY Wei ght .
The above defined capsul es nay be packaged in a suitable glass container or
f1 exi bl d5  al, "The Theory and Practice of Industrial Pharmacy", 2nd Edition, pages 404-419,

1976, or other procedures, such as those described for example in Jimerson R. F. et al.,

“Soft gelatin capsule update”, Drug Dev. Ind. Pharm., Vol. 12, No. 8-9, pp. 1133-44,
1986.

20  The above defined formulation or the above defined capsule may be used in a dosage
range of from 0.1 mg to 20 mg of active substance/ kg body weight, preferably 0.5 mg
to 4 mg active substance /kg body weight.

The above defined capsules may be packaged in a suitable glass container or flexible

25  plastic container, or in an aluminium pouch or double poly bag.

The dosages and schedules may vary according to the particular disease state and the

overall condition of the patient. Dosages and schedules may also vary if, in addition to

a treatment with compound A of the present invention or a pharmaceutically acceptable
30  salt thereof, one or more additional chemotherapeutic agents is/are used. Scheduling can

be determined by the practitioner who is treating any particular patient.

Radiotherapy may be administered according to the known practices in clinical

radiotherapy. The dosages of ionising radiation will be those known for use in clinical



pl astic container, or in an alum nium pouch or double poly bag. The dosages
and schedul es may vary according to the particul ar di sease state and the
overal | NAIIVIGHSEf the patient. Dosages and schedul es PRREPIHSIPaty i f
in addition to a treatnment with conpoun@4A of the present invention or a
pharmaceutically acceptable salt thereof, one or nore additional

chenot herapeutic agents is/are used. Scheduling can be determ ned by the
practi ti oneradipigerppy. thhe zadiatign greyany ased will 19@11%& exmplRhel bestderrayy Xray be
admi ni St er eqaACHHitcifBich AR BARGL kG Bcdhoidlelli ift ARl B APy The
dosages of ionising radiation w Pe'those Known For use in

cl i ni cal r adidemhgng fagtorsTdre alsadichtdedm thépresqny invergsbnwir¢ asimictomdeesfand exanpl e

t he use of @rays,. Xrays, and the directed deliyvery .qf jati.on from
i o sot opdly iase ¥ e BpleB rva Dt A< dn BlvdoSio g BEh BB | ot ne
present BnvVeandeRorSUE vedls. Nogialivaves! fdecondved dosé adi iad inQke rahgy 428@ap! €

in daily doses of 1.8 days a week for 5-6

X-rays may he dosed -2.0 Gy, 5
weeks. Nor H}g?ﬁ lareepdoges, qrféem%éf@&ﬂ%ébwgmm}steéewp@ﬁ@f 7 SOH5% A5- 60 Gy.

Singl e | ar gesidistASeSy. Sfrale RXEMRAELSsdhinibrciBtrberdN Sh&HediAseart of a
course of radiotherapy. Si ngl e doses may be adm nisteréd intraoperatively.

Hyper f r act i GiiRtBarapamobhesed pheiehy sl dasetofnfreaye pie admaniptesd semmlagly X-rays
are adni ni stege eﬁS@?f%gl:XoPé&%fsng% o@ﬁékggrs@g g,&éggwﬁﬁ& P DEsAde L O per

hour over a nunber o ys. Dosage ra ol sot opes vary wi dely,
and depdfAd oamgehier redidisdtopee val widedy,iasdtepsed on He helfiidngfi the mnpe, iwe of
radi ati on enjttead ! t.ake by cells., The size of the dose of each
t her apy whi g?ﬁénlggl arnélgﬁ?eroega%%r%nté elélefdﬁ%nrdéoﬁleﬁ? F@talf)erbypcreo%hyl actic treatnment of
a particular disease state will necessarily be varied depending on the host

treated, the route.of adm.nistration.and the severi of the illness being
treated. Ac ?&'iz?“lgﬁ@e s Ogﬁ?ci‘r’r%‘?ﬁ“ﬁ'o glélsﬁﬁc{}mﬁi?odglfe %F?PFé‘HC BY the
practiti one@rdgﬁﬂgétﬁ: thoa@@ink Bfda BRtlcudRdiskAnd lsfafe Pilltde€Rarily B¢ vARA B Adingt MBY be
necessary or desirable to reduce the above-nentioned doses of the

conponent's 6P therdosidesatsdothe rawe efadainigrtion pd the spverityf thegliess beRg city. d ai ns

treated. Accordingly the optimum dosage may be determined by the practitioner who is
treating any particular patient. For example, it may be necessary or desirable to reduce
the above-mentioned doses of the components of the combination treatments in order to

reduce toxicity.



1. A nethod or systemfor the nonitoring of the treatnent of an individual
with the conmpound 3-Z-[1I

- (4- (N- ( (WORBIPBASB| per azi n- 1-yl ) - met hyl car bonyl ) - N- net R¢TEXA)18053063

ani | i no) - I - phenyl - net hyl ene] - 6- met hoxycatdonyl - 2-i ndol i none or a
pharmaceutically acceptable salt thereof, said nethod conprising

determ ni ng whether a sanple fromsaid individual conprises a biomarker in
an armount that is indicative for said treatnent. 2. The nethod or systemin
accordance with claim1, wherein the cegppund i s the nonoet hanesul phonate
salt formof 3-Z-[|-(4-(N-((4-nethyl-piperazin-I-yl)-

nmet hyl car bonyl ) - N-net hyl - am no) - ani | i no) - | - phenyl - met hyl ene] - 6- net hoxycar bo
nyl - 2- indoljnon r . j ccaordance. wi t laim1 or 2,
wher ei n the. bi oma: Fevol BERRRTB u8 T SHRIY B BERREHERGE it dlnloih e
protein or icemphendiriihi(4-oN-(Cpmethflimpaadin-g-yhatthglosabelydt Fsnethilandifg- ri sk or
progression of. a, di sease or . w t he susceptibi]ity of the disease to a

gi ven treat rrzgn Hjo )-i-_p ﬂ?’z—[[?%ylh%‘ﬁ}'g' e@%‘?’ %ﬁ‘?‘?‘?ngi'gé‘?fjé?ﬁ‘ﬁ%‘ﬁé’é QRORTIAEEUIcAYL or 2,
wher ei N nonidcodptablp saft tidie ! sariahdTBid coNpARRg ABY AR AfLictHIPR kdniié REmishi ext ent
of the respanse, zﬂonitori ng.the duration of response, nonitoring the
response r at' BIVIJEHICOBPTIHG oiunaketin fn ameyng that isdrdicaliyn for saif fgatmiset. dur at i on

of stabilisation, nonitoring the time to di sease progression, nonitoring

t he proglressi on free survival or nonitori ng the overall survival, in
parti cul ' v t hodie awthor oe pstenpintageordaneawiith glaih 1t Whereip siporespoutnliis the t h

accor dance R oA ARAIR O  CE e e e TR P01 20 6. The

accordance with claim1l or 2, wherein's noun quan

met hod or sysatiesdearbpnab b methyt emino)-mmibh@t Inptenpk mathyglengj+6-methoxyeabpaylizag sai d
anount wt hé-&o\r}\iﬁ&%r ence value.ZO 7. The nethod or systemin accordance with
claim1l1 or 2, erein said biomarker

15 3. The method or system in accordance with claim 1 or 2, wherein the biomarker
indicates a change in expression or state of a protein or in the amount of specific cells
that correlates with the risk or progression of a disease or with the susceptibility of the

disease to a given treatment.

20 4. The method or system in accordance with claim 1 or 2, wherein monitoring of
the treatment means any one of: monitoring the extent of the response, monitoring the
duration of response, monitoring the response rate, monitoring the stabilisation rate,
monitoring the duration of stabilisation, monitoring the time to disease progression,
monitoring the progression free survival or monitoring the overall survival, in particular

25  without detriment to the duration of the response, but with fewer and/or less

troublesome side-effects.

5. The method or system in accordance with claim 1 or 2, wherein said amount is
quantified.

30
6. The method or system in accordance with claim 1 or 2 comprising comparing

said amount with a reference value.



conprises cells presenting sonme specific cell surface antigens. 8. The

nmet hod or systemin accordance with claiml or 2, wherein the sanple is a
bl ood sarfyP01081030f8e met hod or system in,accordance w t RCEERRAODSHP3 2,
wherein said bi omarker is the phospho-tyrosine | evel of endothelial cells.
10. The nmethod or systemin accordance with claim1l or 2, wherein said

bi omar ker i s7t he Thehehoddr syt R2 2¢cbrifardePiticigiel | sk 2 %ereﬁhﬁicf‘ﬁ%ﬂgﬁexﬁr
systemin accordance with claim1 or_ 2, wherein sal d bi omarker is the
nunber of VESHDIHeells presenting somepnecifiscplbsnrfice aitigersm i n accor dance wit h
claim1 or 2, wherein said biomarker is selected fromthe nunber of
CD34+CD45di m CD133+CD1 17 cells, the nunber of CD34+CD45di m CD133 CD1 17+
cell's, the n¥imberThstmangUorcpMedimBoe@Baceoestt daionidort d evhareirhibe savfiple is a
CD34+CD45di ells. 13. The nethod or systemin accordance wth
claim1l gf gﬁ%v%%ar&z)lleﬁ said biomarker is the nunber of CD34+CD45di m
CD133+CD1 17+ cells. 14. A nethod or systemto determ ne whether treatnent
of a patientywith.the c ound 3-Z-[1.-(4-( . L

N- ( ( 4- et hyl 2 pi p@‘&i‘i‘%‘ﬂ%[@ |S¥§‘FFBPHW£YQP%Y8 r‘léﬁh)clalﬁ In¥tZnyphergip sat)biomarker

ani | i no) - | - phéryhosphv hytbsinelev8-oehdvihcriapdciony! - 2-i ndol i none or a
pharmaceutically acceptable salt thereof, is effective, conprising the
followi ng el enents: a patient or doctor requesting such a determnation;
acqui si ticon 1@f a THSWRHIRDI sﬁsté?ﬁﬁd&%rﬁﬁjce Reinididl dr2Omhiog sﬁ)lﬁtb"oefq'{?t geronal ysi s
of the sanple using the methqd or systemfor the monitoring o e

treat ment ofis #K PRI HRGFFRNCREE OIarseds. wi th claim 1 or 2; and

comuni cation of the tests results back to the patient or doctor. 15. A
di agnostic kit conprising at |east one neans for performng a nmethod or
syst em accorldi ng The metheider $ystam @, atGordafve withatpiradtar @, WhéreinRaid dk@iagliesace Wit h

claim1s, wheReilnble RGPy 855 @

15
12. -~ The method or system in accordance with claim 1 or 2, wherein said biomarker
is selected from the number of CD34'CD45%™ CD133*CD117 cells, the number of
CD34'CD45%™ CD133°CD117" cells, the number of CD34*CD45%"CD133" cells and
the number of CD34°CD45%"CD117" cells.

20

13. The method or system in accordance with claim 1 or 2, wherein said biomarker
is the number of CD34'CD45%™ CD133*CD117" cells.

14. A method or system to determine whether treatment of a patient with the
25 = compound 3-Z-[1 -(4-(NV-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-
anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone or a pharmaceutically
acceptable salt thereof, is effective, comprising the following elements: a patient or
doctor requesting such a determination; acquisition of a sample of a biological material
from the patient; analysis of the sample using the method or system for the monitoring
30  of'the treatment of an individual in accordance with claim 1 or 2; and communication of

the tests results back to the patient or doctor.

15. A diagnostic kit comprising at least one means for performing a method or

system according to claim 1 or 2.



reagent or material selected fromantibodies or nucleic acids, froma
reagent or material for nonitoring the expression of a biomarker set at the
| evel of WRNRA/EGBei n or at the cellular or sanpl e | evECTEFRRI0GHHOI y one
or nmore active ingredients for use in te8ting cells frompatient tissue
speci nens or patient sanples; and optionally instructions for use. 17. Use
of a biomarker in a nethod or systemin accordance with claiml or 2, for
the nonitoring of the treatnment of an individual with the conpound

3-Z-[1-(4-( N.((4ThoBliM0stiPkiPBI REdrBance w1th claim 15, wherem the kit comprises:
1-yl)-net hyl car bonyl ) - N-met hyl - am no) - ani | i no)- 1- phenyl et I'erene

6- met hoxy car BB D3RR IS‘FI?’RS%&%‘F‘ aptibodips waeelrls eads, fromociegeabirenaeial

t her eof . for monitoring the expression of a biomarker set at the level of mRNA, protein or at the
5 cellular or sample level; optionally one or more active ingredients for use in testing cells

from patient tissue specimens or patient samples; and optionally instructions for use.

7. Use of a biomarker in a method or system in accordance with claim 1 or 2, for
the monitoring of the treatment of an individual with the compound 3-Z-[1-(4-(N-((4-

10 methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1 -phenyl-
methylene]-6-methoxycarbonyl-2-indolinone or a pharmaceutically acceptable salt
thereof.



