WO 2006/ 002889 PCTI EP2005/ 006994 | nproved Adjuvant Therapy of

&50- Expressi ng Tunors Description The invention relates to a nethod for
the treatnment of &50-antigen- expressing tunors, in particular renal clear
cell carcinoma conprising the 5 adm nistration of G250-anti gen-specific
anti bodi es WO 28¢/04¢8%vant treatnment nodality to hi gh-riRKI/ERIOIEHE94

di agnosed wi th non-netastasi sing di sease. Background of the invention 10
The G50 antigen is closely associated with nunerous carci nomas, of which
renal cell carcinoma was one of the first docunented cases. Therefore the
&250 antigen was filrgirosedAdjueantTherapydbfG25BERpresadng Jumad anti gen
(WD88/08854). Later it was found to be identical with the tunor associ ated
antigen MN, a cell surface antigen with carbonic anhydrase activity, also 15
referred to as CAl X. Normal G250 exnggég,?ﬁohs found in gastric, intestinal
and biliary nucosa where its physiological role resides in pH regul ation.
Besides its nornal expression pattern G250 expression is found in cervical

carcinomas (Thne SPRRA® ot §) 0 Thenbd) for ok eglfbnC 3 Go8TBRIGAR. . ' U0

carci nonmas ( rary ear cel renal car ci nones 20
(\WW88/ 08854) éxpres¥ing itumioss, cint partitwar teve c!hhr&%l a:&rwnoasaasomnemgltagnosed in

the European_Unj n 199 th 21.7 hs resultin |sease
(BUCAN daBabaadminigpn ot 32sdrahodsnarinc Ftaaids: &t ab Behifett
Heal th and HUmaaﬁggthhsnﬁb@aﬂer@@dﬁgﬁoﬁw\WRﬁﬁGﬁ rﬁél%sfélsmasdas@nnum I Y,
wi th about 12,000 rel ated deaths (National Institute of Health, SEER

Cancer Stati st I cs Review, 1999). About 50-60% of patients initially present
with stage | cfkﬁtn?\grﬁ{]bﬁth@ilﬁ\?é}ﬁi%n i.e. 30 with localized RCC. After

surgi cal renova e primary tunor, these patients have a good prognosis
wi th 5-year survival rates of 60- 80%(stage WO 2006/ 002889 PCT/ EP2005/ 006994

-2 1) and, 40- BReoBhiftigeh)is bRoRBH Hss¥Bhted WillenlMERILY SftchBHR"bPwhRKE ! ess

renal cell carcinoma was one of the first documented cases. Therefore the
G250 antigen was first described as a kidney cancer associated antigen
(WO088/08854). Later it was found to be identical with the tumor associated
antigen MN, a cell surface antigen with carbonic anhydrase activity, also
15 referred to as CAIX. Normal G250 expression is found in gastric, intestinal
and biliary mucosa where its physiological role resides in pH regulation.
Besides its normal expression pattern G250 expression is found in cervical
carcinomas (1), esophageal carcinomas (2), colorectal carcinomas (3), lung
carcinomas - (4), biliary (5) and clear cell renal cell carcinomas (RCC)
20  (WO88/08854)

For RCC it is estimated that 41,325 new cases were diagnosed in the
European Union in 1995, with 21,728 deaths resulting from the disease
(EUCAN database, 1995). According to the United States Department of

25 Health and Human Services about 30,000 new cases are diagnosed
annually, with about 12,000 RCC related deaths (National Institute of Health,
SEER Cancer Statistics Review, 1999). '

About 50-60% of patients initially present with stage | or stage Il disease, i.e.
a0 with localized RCC. After surgical removal of the primary tumor, these
patients have a good prognosis with 5-year survival rates of 60-80% (stage



favorabl e prognosis. Although nost patients with stage |11l disease, i.e.

non- netastatic disease at the tine of diagnosis (20-25% of total patients)
will also undergo surgery. Their 5-year survival rate is only 20-40% Such
s patients, despite the absence of clinically detectable tunor, are clearly
at  high ri YO¥P6/HBYr recurrence. Patients with stage | RCTERLAS0M%C)

di sease (10-20% of total patients) have a 5-year survival rate of 0-20%
(6). The stages can be defined in terns2of the TNM cl assifications as given
below in Table 1: 10 Table 1: Stage classification (31) Stage I T1 NO MO
Stage || T2 NP aMd 45:6ap (stagel 1) NespletiVely. Zhe3 rédnaiving $h&gﬁ!tsl havied €99, N1 MO

every T N2 MO, ever ever ctjive,cohort s W th out come
assessment i nfayQw prmn%ho%ﬁgﬁﬁs@ gg?ntﬁé’v'h§t@98| 'f‘t? » E&tRYYr i es

wi th significaatadatid GlseRsEati thethe oflosagmo%%am 25%Cof tatalpatiaisr wlll
survival (7). These categories were converted to ri Sk,o%?”ﬁ l defined by the

1997 TNM cl asalspi rdargn, Swarnrahher grvas awivabcass pe YostSitchs. Of
486 non tas p 79 K 0 e

i nter madlngt e- P rﬁs éléd‘J> ditgéoﬁv(e 3%@%’&%@9?{&5{1@%&&%%2‘? téjrrthq%gr afrﬁﬁjc?@garwg%tr
overal | survi hl@h Mméwmoheemlrmapﬁ’atiemtfsemﬁd smg%l\glﬁmbta%attd);dlsaasle 84%
72% and 44% % t had a
rel (:apse Wi t?n {ﬁfﬁ@%f {)f’ﬁqté’lt R%tn‘ifgg)r Eg\éﬁ?’eﬁ yrsqgf)%tu&ﬁ%nﬁﬁe oilgﬁﬁ% @ ﬁ €l ear
gradi ng can bstades icardeadefirieavin terms abthe PNMetlaseificiflion® a20fitér) B2B&lin

PCT/ EP20( 15/ 093&241.-3- Tabl e 2: Fuhrman's Nucl ear G adi ng (32)

10

Table 1: Stage classification (31)

Stage | T1 NO MO
Stage Il T2 NO MO
Stage Il T3 NO MO
T1,2,3 N1 MO
Stage IV T4 NO, N1 MO
every T N2 MO
every T every N M1

A prospective cohort study with outcome assessment in 814 patients was
able to define five different categories with significant differences in both
15 disease-specific and overall survival (7). These categories were converted to
risk groups, defined by the 1997 TNM classification, Fuhrman's grade and
ECOG performance status. Of 486 non-metastatic patients, 128 (27%) were
low-risk, 190 (41%) were intermediate-risk, and 150 (32%) were high-risk
patients. The 5-year overall survival between these groups differed
20  significantly with 84%, 72% and 44%, respectively. In the high-risk group,
42,5% patients had a relapse within the first two years after nebhrectomy.
Fuhrman's nuclear grading can be defined as shown in Table 2 below.

25



Grade 1 Round, uniformnuclei approximately 10 mcrons in dianmeter (RBCis 6
(@) mcrons) with mnute or absent nucleoli Gade 2 Slightly irregular
contours and dianeters of approximately 15 microns with (G1I) nucleoli
visible at 400x Grade 3 Moderately to markedly irregul ar nuclear contours
and di anmet emwO 66/00e%801 1) approxi mately 20 m crons w th | acgepuadoedl i
visible at 100x Grade 4 Nuclei simlar to those of Grade 3 but al so

mul tilobular or multiple nuclei or (G Vp.bizarre nuclei and heavy clunps of
chromatin Due to increased early di agnosis of RCC in patients and the high
incidence 5 iy idoxg i é%ra@nﬁi@ after surgery effective

adj uvant therapies nee ons eration ncer may appear to be localized
- only growing in one spot - but it act uaIIy nay have begun spreadi ng. The
cancer cells may—have—ver : eh—stal |
nunber s t hat eﬂ‘” LN tf°r5b” '&E’P@H’"a*? e1°p5'f‘i“§‘ﬁt'§ Wtﬁe(%ﬁt%mfree
after primaryYteat ngHfNAY : 4

remai ni ng can&sdecel Sé'g'i!thatfe%l@ﬁﬁmm%%a é'hmetefAch @mﬂx'm@mr@m@@nwéh used
after pri mary(¢'Peat mEtipiech ¥sikat480% yr gery or  radiation. to _guard agai nst
cancer recurr|Gncies. uderatab notrylamexﬂyofurr@dﬂaumnlbarlsorttdmsaamd ebaireters whji ch may
be sel ect ed béSBH on{aphreximgalely 28fmierensodth lasgronuclegli vigible gt @8x%i on: chenot jher apy
hor mone t her ayade4ad|NicleP§imlidtas BdYe dGradd INBUHEANDMNIar SNRUBOBFEM ofif
adj uvant therjgply)i s et alde astieapt cnmbcinahdtinest abl i shed in several
tunors such as breast and col on car ci nonma.. For nepnrectom zed patients who
subsequently relapse, the nedian tine to relapse is 15 to 18 25 nonths with

o P PR A R R o gl LR SO

s  of developing recurrent disease after surgery effective adjuvant therapies

need consideration.

A cancer may appear to be localized — only growing in one spot — but it
actually may have begun spreading. The cancer cells may have ventured out
10 into the body, but in such small numbers that they cannot yet be detected.
The patients may be symptom-free after primary treatment. Adjuvant therapy
describes a way to target any remaining cancer cells that cannot be seen.
Adjuvant therapies are used after primary treatments, such as surgery or
radiation, to guard against cancer recurrences. Four main types of adjuvant
15 therapy exist, which may be selected based on the type of cancer and its
progression:
- chemotherapy
- hormone therapy
- radiation therapy
20 - immunotherapy.

The concept of adjuvant therapy is generally accepted and well established
in several tumors such as breast and colon carcinoma. For nephrectomized
patients who subsequently relapse, the median time to relapse is 15 to 18

25 months with 85% of relapses occurring within 3 years (8). No drug has been
approved so far for the adjuvant treatment of RCC.



Pizzocaro et al. reported a | arge adjuvant study in RCC wth 247 patients
(9). Half of the patients received interferon-a (IFN-a) three tinmes a week
intramuscularly (i.m) over a period of 6 nonths, starting within one nonth
of surgery. The other half of the patients was observed only. The 5-year
overal | 5 aw® 2092880 r ee survival probabilities showed necBERDISTDENOAl | Y
significant difference. In 97 | ynph node negative patients, a statistically
significant harnful effect was seen in-#khe treated group. In a snmall
sub-group of 13 treated patients with pN2/pN3 (see bel ow for

classi ficati opzgcarB'e®bE¢époreed @Hrgéfadﬁﬂﬁhﬁstb@y I?bRéCV\ﬁi% phepatibats3gy ear

cunul ative probability of survival 10 was reviewed. Due to the snmall size of
this patient Jelbugf thencratieatn feegived dnterferonyus{IFNa) yhrepgtimesc anweeks 9 of

pat i ents shougfauabiial (i ioet § feAaGH sond ENBnARKyH B bR, dose

reduction an or suspension ‘of t her apy e res Its showed a hi
deat h rate ansurgefyi 'g'herotme;dwlfr@‘rtbepaaerets|wa8t¢hser\rad\bmlveﬁmr5meaapnemﬂth 13%

(L2y ot nesnh 60, PG it Secbasiiiss shiea, iy, s ally bt st Loy
bei Ing cpnducr:]_tdatfetepcehmcgmmm natiek negatideopatients, ahstatiically csigmifcanty
eval uati ng |

h dose.| wi.t h servation aon 10). to the
| ack of posit -q;g%glts ou"ﬁ:égrgg '“38%[%?3‘?\%‘?% Pg%.sf“ad%ﬁ‘ffg'ﬁtf;L{Pogfngt I es,
tﬂe culrlrlent | sﬁr@a”tdiar@btm‘n@wm pNQﬁp“NZIlG(@d% gxeum?r ﬂ?sbm@atuo@)baepmmat IA
phase clinjcal stu risi uvan erapy. ys ol ogous
vacci nation a‘f:ﬁﬁ‘%&BH HXREEQR ﬁ‘:cibﬁlel é/lfﬁﬂbﬁ‘l"ﬁﬁa 'K%ﬂr%t?ﬁ:h 'I'tygg @j
Institute, Wyas\G6WedDue NHHeIRAAICSize PF BHS péﬁérﬂ%&@u@%eg@da@é}@noﬂ tis
general |y accepted that the main parameter to rate the p qn03| s of a RCC

pati ent af t erstatistically sigpifigaat. ;i %DPBQ@*&GFBQ shewed signseef tgyl y&aysed by
S5 booes boENA REABRTHURR AR Toulen SR RURLBNLE s ipbhpre (A1)
The results showed a higher death rate and a higher recurrence rate in the
IFN treatment arm with 13% of the patient experiencing grade 4 toxicities.
15
The role of interleukin-2 (IL-2) in the adjuvant setting has not been finally
defined yet. One study being conducted by the Cytokine Working Group in
the US is currently evaluating high dose IL-2 compared with observation only
(10). Due to the lack of positive study outcomes, combined with significant
20 toxicities, the current standard of care after nephrectomy is close
observation.

A phase Il clinical study comprising an adjuvant therapy using an
autologous vaccination approach in RCC is currently ongoing (National

25 Cancer Institute, www.cancer.gov; Antigenics, press release Dec.22, 2003).

It is generally accepted that the main parameter to rate the prognosis of a
RCC patient after surgery is-the pathologic stage depicted by the TNM
classification. The classification has been revised in 2002 as follows (11):
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11 Tumor 5 7 cmin greatest dinmension, limted to the kidney Tia Tunor <_ 4

cmin greatest dinension, limted to the kidney Tlb Tunor > 4 cmbut 5 7 cm
in greatest dinmension, limted to the kidney 2 Tunor > 7 cmin greatest
dinmension, limted to the kidney 3 Tunor invades into |arger veins or

adr enal gI al @ 2846/48889 nephric tissue but not beyond Ger RGEI/EPEHEA T3a
Tunor directly invades adrenal gland or perirenal and/or renal sinus fat

Qut not beyond Gerota's fascia Tab Tunor &rossly extends into renal vein or
its segnental (muscle- ontainin branches, or vena cava bel ow t he di aphragm
T3c Tunor groJsble axXTHNI€lassification vena cava above the di aphragm or nvades
the wall of the vena cava T4 Tunor invades beyond Gerota's fascia NO o

regi onal |ynph node netastasis 1 etastases in a single regional |ynph node 2

etastasis in ffr emhﬁﬂ@nenﬁﬁqy@é@htanméndﬂoﬁmne@td\lwk.ahéw metastapi s 1

D st ant netas | T 1 0 - y LRI PSR cal
nephr ect ony eTffé ’l;u\ur_,‘:ﬁ’?}éitm DE b ey 51 48046
patients had i Crlean XSl DS f TNM

cl assi fi cati of2an[T¥MofieeZ crmingreatest @amzsmﬂhmﬁed ﬁ@iﬂ?ﬂ) §eRBY cal | v
det er mi nabl e {TAvafugpranvadssdetodacged veins s @dtRna glandsurderinephrigtissue { vari at e
10 stati sti cal_anbutsdtbevondssemiamipsciaat t he grade of anapl asia and
m croscopi ¢ vdSeu|Tamardirestiipmvaiiks adreingbglpnd or gedremabgnd/or renal sinvsalt i on.
The latter two vut abl keyoaddGenotaisitasciacal | y i nt erconnected as MVI _was
particul arly {lBbqiTamor grossiyextends intowerral aeini atitsgregaeental (amsmpleasi a apd | ess
frequent in | pw gladainihginiranches, oh vétd/cavesbelbarthe miepdiragmf or  nucl eaf
grading G |-Qn3c guoehct4frossly dsteitis intothesvermsemat abovoythe Bédpheagra on t h
vascul ar i nvasi onjhades the gafiof tHe wansedavg of netastasis than those w t hout
(47% vs. 21% Te13Tunidtiineides beydne IGurefa’'sfakeinody cG250 i1s a 1gGl kappa i ght
chain chineri 30 No regional lymph node metastasis

N1 etastases in a single regional lymph node

N2 Metastasis in more than one regional lymph node
MO No distant metastasis

M1 Distant metastasis

In a patient collective of 675 patients with radical nephrectomy evaluated
5  retrospectively in one hospital, 48% of the patients had pT1, 20% pT2, 10%
pT3a, 20% pT3b and 2% pT4 (12).

The TNM classification only takes into consideration the macroscopically
determinable invasion of vessels and surrounding tissues. Using multivariate

10 statistical analysis it was found that the grade of anaplasia and microscopic
vascular invasion (MVI) also provided prognostic information. The latter two
variables are prognostically interconnected as MVI was particularly frequent
among tumors with a high grade of anaplasia and less frequent in low grade
tumors, with 56% vascular invasion for nuclear grading GlI-Glll and 24% in

15 Gl tumors respectively. Patients with vascular invasion had a higher
frequency of metastasis than those without (47% vs. 21%) (13).

Chimeric monoclonal antibody cG250 is a IgG1 kappa light chéin chimeric
version of an original murine monaoclonal antibody mG250, first described by
20 Oosterwijk et al. (22). Chimeric G250 (cG250) has been shown to be



version of an original nmurine nonoclonal antibody nt250, first described by
20 Costerwijk et al. (22). Chinmeric &50 (c@&50) has been shown to be WO
2006/ 002889 PCT/ EP2005/ 006994 -6 equivalent to murine n50 in conpetitive
bi ndi ng assays and shows simlar binding reactivities on human cancer cell

| i nes as nmYORMIEYY detects a cell-surface antigen ( M\PGRIEER9&IP6I9N T enal
cancer cells. In imunohistochem cal. assays on sections of fresh frozen

ti ssues, &50 5 reacts with 95% of renat6eancers of the clear cell type and
with a nuch |l ower proportion of colon cancers and ot her cancers. Reactivity
with renal casfifdlentl fo HROMEENRGRSO0 (iar 6apétitiveabinthig rarals vand-ghows in 75%
of renal cancers. The reactivity of c@&50 with normal human tissues is
restricted tSIFHar Sinding Fea@hitiase PP MY CARECH LAY dings AT tRGZP0-t 5P ver
(23, 24). 10 ddigetshbmesi-Suddd _tmgeﬁawneaﬁ@yérg! 8Re &kl Wedritel Oghige-1A31 wi th
mnimal loss of immnoreactivity” In a study with 16 patients w.th

met ast ati ¢ RGOMumnhistochkgraicall assaysh ey sertionsnetideghofiezer dissues, 06250

nephr ect o ( o A i e ¢hadi.Ql i Ly

| ocal i zedgi}/ntég%ﬁeﬁ%%(" %ﬂ%ﬁﬁlt%c§§ orfet%F%&gggigﬁﬁ%ﬁ?ﬁ@t&'ﬂawgﬂe{he body.
The per cent ageropbritioabafloatbn carideino dpd otter daocersi Redcfivityowittineertalicenceras anong

t he hi ghest ever reported,  in,clini trials wth |, - tumor, anti bodies. In
- ohase T mul b MSdRIeRaS (atRpsi hh e e cBlor o) fie BRI ANeRE g0
20 anti body, Tk reictigitypdf ¢GESWwWthinorbbhureae tisabsvie ebstyictdastoshé gastiicweeks in

a dose escal ati.ng,.setting. The results sho that the antibody is safe at
all dose Ie\/"eﬂ‘@%&‘m@nc@g‘? Q'@%HH‘C@O”% E@W%‘rjﬁbj ective response was seen
and 8 out,yof 12 patients presented with di sease stabilization after the
first 6- week-cycle of treatment (26). 25 In addition, in a phase Il study

wher e t he unl Brerimesicantibady icabdg fadiolabsind witBdedine-13d wihainimahlpps 32

| uabl td i 3 t : ; ; k ith 50
% acuGZaS Oeoﬁgeéfag%erﬁﬁu‘&rbaﬁﬁ?m% §RdfRith Y6 datiehRvRA HBtdsatiRORVEBEHS. W
labeled antibody was infused one week before nephrectomy (25). After

infusion the radiolabeled antibody gradually localized .into the tumor with the

15 remainder being excreted from the body. The percentage of labeled
antibody that localized into the tumor was among the highest ever reported
in clinical trials with anti-tumor antibodies.

In a phase | multiple dose study with the unlabeled formulation of the cG250

20  antibody, 12 metastatic RCC patients received weekly doses for 6 weeks in
a dose escalating setting. The results showed that the antibody is safe at all
dose levels of 5, 10, 25 and 50 mg/m?. One objective response was seen
and 8 out of 12 patients presented with disease stabilization after the first 6-
week-cycle of treatment (26).

25
In addition, in a phase Il study where the unlabeled cG250 antibody was
administered as monotherapy, 32 evaluable patients with metastatic RCC
were treated up to 20 weeks with 50 mg cG250 once weekly. The study
confirmed the excellent safety profile of long term treatment with the

s  antibody. No serious drug related adverse events were reported and no
allergic reactions occurred. in two patients very low human anti-chimeric
antibody (HACA) levels were seen (27). Of the 32 patients, 6 patients who
were progressive at study entry, achieved stabilization of disease for at least



confirmed the excellent safety profile of long termtreatnent with the so
anti body. No serious drug rel ated adverse events were reported and no
allergic reactions occurred. In two patients very |ow human anti-chineric
antibody (HACA) |evels were seen (27). O the 32 patients, 6 patients who
were progr eS8 ydy entry, achi eved stabilization RST/ERZ45486% or at

| east WO 2006/ 002889 PCT/ EP2005/006994 -7 6 nonths. In addition, two tunor
regressi ons, one conplete response and -éne ninor response, were seen 4
nonths after the end of treatnment in the follow up period. None of these
patients reced wadwtm]ylntan‘d)tiom,rtwoamyndrrregrassmmsanné rm)mrilrete resgonse avndr al |

survi val was determnedt be 1 t tients still
alive after TS r&ap? ?‘Fe v&qr uﬁ?elno f@%‘”&ﬁe&ﬁﬂ‘é’ meA?r@ g)tf ar&aggrggﬁt \lr)etﬂgonf i rmed
t he gxgel gentfog@herpa@emocf Waeorie ofHe8e th«enme:@aeWeararlqi tumrlh therapy mGﬂEg i's
anti bo ependent cel ] ul ar yt ot oxi ci.t al t t nechani sm
of acti gns ﬁrﬂ? %@"Bﬁsﬂ"%I“éed'a'i@vﬂ?(ﬂ\ﬁ'{m& ‘&%Dgcg CC&B tﬁé]"@'%h%g/ m of
c@250 is adequi 85%06f ﬂwbaoatre\mscgtnpénv@faﬂ%moﬂa\ﬁ)ég tTl’ﬁéfof%pQgeﬁG@wééléﬂ a

clinical dosi ng regi men l'ivering |evel of ¢G50 of at least 0.5 pg/m
shoul d be ef fAl ‘éﬁéﬂ@éshaVﬁrQS\’/‘ﬂHBdeﬁae’ﬂ%eU%m teleralpility of §G288¢h the target. In

addition, the results froma dose escal ation study using tracer doses of
radi ol abel ed ¢c@&50 i ndicate that single doses above is 10 ng per patient
shoul d be optTheal meshagistur oft iaejionl 10f agEi2§6n ispoantitiody-dapendentcegellularor a

period of one e fions
greater than %8%5%%)‘%&%5@10%& tlég'da ghﬁ%ﬁgl%f &{t;’aﬁ%ﬂ?ngﬁgg.b " 20 As
di scussedo abdmentrmetudidrsemdmatestﬁaaﬂes b@'ﬁﬂ oap6250&1adequmwrtthy¢m‘®tlbnr t he
treat ment of thes tes. for rena |norra
have not st orfABGH: @Y. HhiR suaoRess tiat ek Blnids B RinaCibalriry defifRring ks m
under | yi ng t hef ¢GESEOE at &0, @rmgnﬁl §Hi‘tﬂlld denéffithcials 0;5roofdeaem/etdragt|§ent
options, |nprt|cula l'ica non-toxi c treatnents

r gad a ly ap
25 for RCC pat l%ltﬁ eaght geﬂ?@‘?t ft@f‘ _ GW'«%@@ B@Fe REpARERR BWPYwi th no
evi dence of npGRPeHaeel 88ty oﬂ%cﬁ@lb@@lb@ i BRePRicate that single doses above

15 - 10 mg per patient should be optimal for saturating all antigen positive tumor
cells for a period of one week (24). These data indicate that plasma
concentrations greater than 0.5 pg/ml would not offer additional clinical
benefit.

20  As discussed above, new therapies have been approved in recent years for
the treatment of metastatic RCC, the survival rates for renal cell carcinoma
have not significantly changed for decades. Consequently, the problem
underlying the present invention is the identification of new treatment
options, in particular broad and easily applicable and non-toxic treatments

2s  for RCC patients with high risk for recurrence after nephrectomy with no
evidence of macroscopically detectable disease.

The solution to the problem is the method of the present invention for the
adjuvant therapy of patients wherein the primary tumor is characterized by
30 G250 expression.

In one embodiment of the present invention, the method of treating a G250
antigen expressing cancer comprises administering a G250-antigen-specific



The solution to the problemis the nethod of the present invention for the
adj uvant therapy of patients wherein the primary tunor is characterized by
so 250 expression. In one enbodi nent of the present invention, the nethod
of treating a G50 antigen expressing cancer conprises_adnmnistering a
6250- antiggW%%Q&qu’*f% WO 2006/ 002889 PCT/ EP2005/ 006994 PCEERHPMESH! or / and
an anti body fragnent thereof as an adjuvant therapy to a patient with a
primary tunor, wherein the patient has Unhdergone prinmary tunor resection
and, if necessary, |ynphadenectony and/or is due to wundergo prinmary tunor
resection and@ntibpdy,ekasdan antibeshhiragmest theyeofzag ?ni%dlﬁé‘r‘%ﬁgh?@d’yttﬁaﬁ t he
patient has ' ,t n tiad 1 tieHl een

di agnosed astbﬁg\e/Pﬂgﬂgnﬂﬁ)gﬁ‘%stE"{)b?' ?\@Eter?lfetﬁ%ga t'eﬁgﬁ_ﬁﬁéﬁ‘gg’%‘ﬁ% pﬂﬁ?@?lse
patients can twootiresestidne@nds if ingkesgsarnupdymphadengetomy andfefoisiidug t® t he

classificati %PEF%& @BB@%% L SNEBhIaAg #%8?%%W%%gﬁ$?§i%ﬁgbl y the

primary tunor en-expressi ng sel ected
fromrenad clear cell carcinoma, cervical carcinoma, biliary carcinong,

et bodi s ate s orereg et dh8 pdiBhf " Bell tiniiheg i iBTRerddale™ ' - 5
i ncp[)pgr at e;tl dT?as'ﬁr‘ol’dbhci h‘égr%&ediabno@édz)gbdiamgalfcaehighdrilskmcigu?‘réncbhﬁ

t t t nt 20 thereof is selecte 0 e grou
Consi ot g oNLIgastHi dRREseGaEE caron ASRIRdAR MBEESws bl PhUh b aar ng
fragment s t heieeddirsg'hthacldssiizalien of fhelbreséitinvehtion (886l beldwyer i sed,

humani sed and fully human. vari ants. thereof. Especially preferable, the
antitunmof?® anti body is chineric or humani zed G50 anti body and/or a fragnent

tpg_?; Eg‘(‘)-z / g?ggeﬁ%twoqws pRRary S tdfor RAUS ees2B1- dMigBAL pfSssHRS Cluntd 1 1
particularly selected from renal clear cell carcinoma, cervical carcinoma,
biliary carcinoma, esophagus carcinoma, colorectal carcinoma and lung
carcinoma.

15
Anti-G250 antibodies are for example described in EP-B-0 637 336, which is
incorporated herein by reference.

In another preferred embodiment the antibody or/and the antibody fragment
20  thereof is selected from the group consisting of polyclonal antibodies,
monoclonal antibodies, antigen binding fragments thereof such as F(ab’),,
Fab’, sFv, dsFv and chimerised, humanised and fully human variants
thereof. Especially preferable, the antitumor antibody is chimeric or
humanized G250 antibody and/or a fragment thereof. These antibodies may
25 be produced by methods as described in PCT/EP02/01282 and
PCT/EP02/01283, which are incorporated herein by reference. The most
preferred antibody is cG250. Another most preferred antibody is the
monoclonal antibody G250 prodUced by the hybridoma cell line DSM ACC
2526, a deposit of which has been made at the DSMZ, Mascheroder Weg
30 1b, D-38124 Braunschweig.

A more preferred embodiment is a method of treating renal clear cell
carcinoma comprising administering a G250-antigen-specific antibody



PCT/ EP0O2/ 01283, which are incorporated herein by reference. The nost
preferred anti body is c@&50. Another nost preferred antibody is the
nonocl onal anti body G250 produced by the hybridona cell |ine DSM ACC 2526,
a deposit of which has been nmade at the DSMZ, Mascheroder Weg 30 1b,

D- 38124 Brwgngshvsse. A nore preferred enbodi ment is a BGVERISHP6IP4 eat | ng
renal clear cell carcinoma conprising adm nistering a G50-antigen-specific
anti body WD 20061002889 PCT/ EP2005/ 006984 -9 or/and an anti body fragnent

t hereof as an adjuvant therapy to a patient with a primary tunor, wherein

t he patient hesndadeandibody fragmeny thereof as as adjuvent tharapy tofa patierd yithy

I had . / ' . ' i.on: and, if
necesaary. 1 Rt Einel twitBin G BEhER LU dERbnd By IIRSTIERRAIA
treating renahddf recessaly, yrapbadensetorhy andver {srdisetot undergo priovarg turpon ses

adm ni stering_ the antibody cG250. Tuno atients classified as belonging to
one of the fgﬁeﬁﬁ?'ﬁangi 'ERX'@?%BQ,'V'PBWJ%%C@%I e, have a high risk

of . recurrsence. These risk groups refer to TNM classification, 61 edition
U CC (2002):  Risk gro . the pripary tunor has histologically proven
st age stmmO#%éﬁféﬁrsddha&ﬁwmma%%f%r%?'aegenﬁlz claﬁrycﬂ?sarsmgr%aﬁ ly
proven T stagg Or@eﬁr{%in%nt% SirfsRseR adkminfStetihgdthe wntibbdy cB25URI Y tumor Ti

bNOMO or T2 aNOMO, each w th m croscopic vascul ar invasi on and
grade |1l (Fuhrman or any other nuclear grading systemwth at |east 3

grades) A meirgaghiiehtd &éﬁh@@éﬂ%@@ﬁ%yf)ﬁé%ﬂ% foloﬁingr%rk gglegg ﬁ&erf om one

organ 20 or tissue to another s usual l'y spread
bl oodst r @am examhle, hayeph highs risknof wecurrenasp ddiese giskhgraups aefarctoatNnshi p to

the primry ar . thaSE Al S i{herenti ated between | ocal netastasis
(locally cl o‘g%gg'ﬁé%téoar{:%t ge%ﬁﬂeebq(?%ﬂr({/ﬂ)bancer), regi onal netastasis (in the
area of the regi RR&l groumph: thgspeimarandmdir shant hiselagtdlyi proven stage
T3bNOMO or T3cNOMO or TANOMO
» Risk group ll: any histologically proven T stage and N1 or N2 disease
15 o Risk group lll: primary tumor T1bNOMO or T2NOMO or T3aNOMO, each

with microscopic vascular invasion and grade |l (Fuhrman or any other

nuclear grading system with at least 3 grades)

A metastasis is the movement or spreading of cancer cells from one organ

20  or tissue to another. Cancer cells usually spread via the bloodstream or the
lymph system. With respect to the local relationship to the primary cancer,
metastatis is differentiated between local metastasis (locally close or near to
the primary cancer), regional metastasis (in the area of the regional lymph
system) and distant metastasis.

25
Patients diagnosed with NO and MO can be classified as risk groups | or lll.
During the progression of cancer, lymphatic metastases may occur in a
single regional lymph node (N1 according to TNM classification) or/and in
more than one regional lymph node (N2) which is classified as high risk

30  group ll, wherein patients with distant metastases would be classified as
metastatic disease. Therefqre. in a preferred embodiment, the patients to be
treated by the method of the present invention are patients with a high risk of
recurrence, classified as risk group |, If or lli.



25 Patients diagnosed with NO and MO can be classified as risk groups | or
[11. During the progression of cancer, |lynphatic netastases may occur in a
single regional |ynph node (N1 according to TNM classification) or/and in
more than one regional |ynph node (N2) which is classified as high risk 30
group 1, WRIEHHP2Rtients with distant netastases woul BCE@P@I"%(@?% ed as
netastatic di sease. Therefore, in a preferred enbodi nent, the patients to be
treated by the nethod of the present i nvEhtion are patients. with a high risk
of recurrence, classified as risk group I, Il or IIl. WD 2006/ 002889

PCT/ EP2005/ 006994 -10 The non-netastatic di sease may have no histologically

proven net ast | | - nodRs i no
di stant net as?ggz"so n @ﬁb@%t%@%g&l's, oweverr“,g N&@%ﬁ@%&:ﬁgﬁég ﬁ@g% t%%é@
recurrence i ninpeegiard dyrbph ModasiNO ascbsdingetagTNM) and- nordistast metstasssi ch have

remai ned afte iyary . tunor resection a shi ch cannot be detected b
hi st ol ogi cal {‘M@i]oﬂge,rg '?EEBYVFY?{Q g ﬁorﬁ%eraﬁfégﬁg(s PE f??fé[{e’}%e'“pa?ﬁ'eéﬁ? asyno
evidence @f atimndreseldyal.g. irlmicrotictastases, |whigh Hakergmainedufthr wimar/he

patient with a high risk of , recyrrence o be treated, by the nethod of the
present i nventURl FRRSCHAR %“ﬁb&h %PF%E’? ‘?ﬂﬁ%‘?gcpﬁ stplogirah dnaloedsd MO 1 n
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evi dence of alynqredisgassg. Int @ edeg@bodiment the rpatient sith, athigh risk of

non- net ast at i ' ' g,&ﬁﬁ il : i gi-onal
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15 Alternatively, the non-metastatic disease may have lymphatic metastases in
a single regional lymph node (N1), or in more than one regional lymph node
(N2). In a preferred embodiment of the present invention, the patient with a
high risk of recurrence has/has had a primary tumor classified as N1 or N2.

20  The rationale for the selection of the risk groups of the present invention is
as follows:
Risk group I: |
An analysis of the pT3 subgroups shows a significant decrease of the
median survival as soon as Gerota's fascia is penetrated (transition between

25 pT3a and pT3b). From a median survival of 107 months for pT3a, survival is
reduced to 64 months for pT3b and to 30 months for pT3c (14). In addition,
a prospective cohort study of 814 patients was performed in which RCC was
subclassified into risk groups to predict clinical outcome. One group, named
“non-metastatic high risk” (NM-HR) contained patients with non-metastatic,

30  NO tumors of T3 or greater and different combinations with other factors
(performance scale, nuclear grading). This group with a relapse rate of
approximately 42% at 24 months had a significantly worse prognosis than
the intermediate and low risk group (7).



medi an survival as soon as Cerota's fascia is penetrated (transition between
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period of at least 5 years following surgery (17). The presence of MVI] was

15 determined by a double blind histology study and was noted in 29% of the
patients. In this study, MVI was not an independent and significant
prognostic factor but it was related to an increased metastatic progression
risk. Recently van Poppel has retrospectively analyzed 180 patients after
radical or partial nephrectomy (18). The relevance of microscopic vascular

20 invasion was compared to classical tumor staging, grade and tumor
diameter. MVI was found in 28,3% of the patients. In patients with MVI but
without lymph node involvement or macroscopic vascular invasion the risk of
disease progression was at 45% within one year.

25 Since the presence of MVI cannot be considered to be a significant
prognostic factor, patients who have undergone primary tumor resection and
who do not exhibit MVI have to be regarded as patients with a high risk of
recurrence. Therefore, in a preferred embodiment, the patients to be treated
by the method of the present invention do not exhibit any histologically

30 proven MVI.

In a further study, grade, vascular invasion and young age were identified as
the main independent predictors for relapse in clinically localized RCC after



20 invasion was conpared to cl assical tunor staging, grade and tunor
dianeter. MVI was found in 28,3%of the patients. In patients with WI but
wi t hout | ynph node invol venent or macroscopi ¢ vascul ar invasion the risk of
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preferred enfy ? gﬁnyg patients to be treated by the nethod of the
present invention exhibit any histologically 30 proven WI. In a
further study, grade, vascul ar invasion and young age were identified as
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when concurr t with g tu A eat er cm Therefore, thes atients
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re

a 7- cm t unor alspz bavéittef bef trgapded fsy patients oW Br”ﬁ‘&t‘?fefﬂ%ﬂﬁﬁﬂﬁﬁ cl ear
cel | andsﬁx{aérﬁﬁp' é\h@é}\c,teo?érﬂgé %ﬁ?gnré?s'és%ﬁm of 840 W@Qt wﬁﬁﬁﬁet ween
cm e

4.5 and 5 size o unor, a transition was ow (| ess
15 than expecertall):eﬂ cardingmag (24t Ehist ietrospegiivetstady supports theecinielusioom RCC.

trans {1 on bllgel o sibe SRR BERE ot dhTor BRue s S e ner

preferred enbeldiRGElta,ndtmérapamnartbsmtreab@d riskatoedrsbyt tutfort sigesrbbtwebnof t he

present | nveg}é and Eg(p:r'nb'l{t tni s size o? tur(r)lont haetr%(r)\s |6rr1] %\t/as notefd from low (less

15 than expected) to high (greater than expected) risk of death from RCC.
Indeed, with the revision of the UICC TNM classification in 2002, the

transition between pT1a and pT1b was set at 4 cm.

Therefore, in another preferred embodiment, the patients to be treated by
20 the method of the present invention exhibit MVI. Due to the combination of
MVI and grading, which can be taken as a negative prognostic factor, it is
more preferred that the primary tumor of the patient to be treated by the
method of the present invention exhibiting MVI has a nuclear grade of at
least GlII.
25
In one preferred embodiment, the antibody of the present invention is
administered in a monotherapy protocol.

In a further preferred embodiment, the antibody may be administered in a
30 combination therapy protocol. The adjuvant antibody treatment may be
combined with any other type of adjuvant therapy, e.g. adjuvant
chemotherapy, adjuvant hormone therapy or/and adjuvant radiation therapy.
More preferably, a cytokine may be co-administered together with the



WI and gradi ng, which can be taken as a negative prognostic factor, it is
nore preferred that the primary tunor of the patient to be treated by the
nmet hod of the present invention exhibiting MVI has a nucl ear grade of at
least G111, 25 In one preferred enbodi nent, the antibody of the present

i nvention MO 2UYMXHstered in a nonot herapy prot ocol . \éCHE?ﬁ’P’t/Wé?“preferred
enbodi nent, the antibody nay be admnistered in a 30 conbl nati on therapy
prot ocol . The adj uvant anti body treat mentd Tay be conbined with any ot her
type of adjuvant therapy, e.g. adjuvant chenotherapy, adjuvant hornone

t herapy or/ anahtibdidyvimntorderitat insneaseeraatipody Mependest eredlilay cyiOtD)(iQitki ne may
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(ADCC) and/ orcdlls. activate the i nmune system of the patient, e.qg. the NK
cells. s The cytokine is preferably selected fromthe group consisting of
interleukins, e.g. IL-2, 3, 4, 5 6, 7, 8, 9, 10, 11, 12, 13, 14 and 15,

i nterfeross, Phedcytbkile |§bﬁéf§radlf§élb@tbd fwndtHeF@m rﬁmsnsThEnahrnaﬁeuﬂrNF bet a,

Tt ophage. P%}Sﬁf@é 2B 2 SRR 8L, T 98 e Sham e, £.0. IFN-

phar maceut i caibiya, QFFJetpététHrﬁ‘J Wb%ﬁlalqr@lﬂpﬂﬁrTMFIBé{ESnéW@IngMHJfa%ﬁ)rt her eof .
Mor e preferablh)/ the cytokine is~ selected from ]| ha. The

physi ci an wi | (NGfk dig#nde ehERML aRSofCR%e anels 6L i '@éﬁt@bééﬁfm*@b't'aﬁtl body
based on age, ijﬁaﬁt@é é@ﬁ%ﬁ%@ﬁg@% &Hd g@nﬁac;ﬁﬁéawé eg?aﬁ@ahsro sis A

dosi ng regi men of ‘eith or exanp per patient on a
weekly cyel e and |degizhtivas andncriktures |tber§oébMpée oprefergbiv thencCytordnefisr e

shoul d be ade &;’Ig’%ﬁdh&@f aﬁfﬁlyN a'm%[ efore, in a preferred enbodi nent,
0

weekl y doses Specific anti body of 5 to 250 ng/ week, nore
preferably 10 to 100 ng/ week and nost preferably 20 ng/week to 50

The physician will determine the dosage of the G250-antigen-specific

antibody based on age, weight and the severity of the disease, for example.
15 A dosing regimen of either 20 mg or 50 mg ¢G250, for example, per patient

on a weekly cycle will deliver concentrations above 0.5 pyg/ml and therefore

should be adequate for efficacy. Therefore, in a preferred embodiment,

weekly doses of the G250-specific antibody of 5 to 250 mg/week, more

preferably 10 to 100 mg/week and most preferably 20 mg/week to 50
20  mg/week are administered.

Pharmacokinetic data collected in above-mentioned state of the art studies
indicate that trough plasma levels of cG250 reach a plateau level in six to
ten weeks of treatment. It was found that, where the dose was 20 mg per
25 week, the trough plasma levels out at 6.5 pg/ml after 10 weeks of treatment.
Surprisingly, this is almost the same trough level (4.2 ug/ml) as that
achieved one week following a single dose of 50 mg. This suggests that
achieving steady-state plasma levels with a weekly dose of 20 mg is
accelerated by giving a prior loading dose of 50 mg.
30
Therefore, the method of the present invention preferably comprises the
administration of a G250-antigen-specific antibody or/and an antibody
fragment thereof to a subject in need thereof in at least two treatment stages



20 ng/ week are adm ni stered. Pharnmacokinetic data collected in
above-nentioned state of the art studies indicate that trough plasnma | evels
of c&50 reach a plateau level in six to ten weeks of treatnent. It was
found that, where the dose was 20 ng per 25 week, the trough plasna |evels
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dose of 50 ndn 8DicTheifierente prefesabngt draeasing,hnamouatse mf thwentleﬁF;' @fef er abl y
conpri ses theadnﬂqmd?'h&t rati on of a &50-antigen-specific antibody or/and an
anti body fragnent thereof to a subject in need thereof in at |east two
treat nent stages WO 2006/ 002889 PCT/ EP2005/ 006994 -14 in which different,

or o er rod t ndt Rt L BeHRe A B shaBef Bt Batl inibf aifgs vd 1o ™1
adm ni st rat i eaindhistrat@®Oofart iG250-aptigsntspecifit idntitydpr drart aan aantibbogy
dose of 10 4GSR SOPIoG viel)R Foeuder gy ndbe SRess WG anly 2050

e
ng/ week and most pref @) abddsedt MULSERIg/WEek, pAsTe FatY 26000 GMERRC hioré
antibody is adnmnisteréd in the first 10 treatnent stage and (b) a dose of

5-100 ng, preferably REfeably20-R8mBIMeekanhmpst peeforably; S0pgtwesKkedfer abl y 20
Tyl veek of ‘the G250- al G950. HAGEH SbEciA anBBERl i AATHBIERbETdhe rdthe second

treatnent stage. 15 It is even re preferred t e first treatnent stage
conprisede adni ni stratreatment segemidweek of the G250-specific antibody, and

t he second treatnent st ri L4 I The

antitunor antibody i s(bgragggsrigfg_gggnﬁrﬁ%@gﬁw ﬁ{dr%g?%urﬁpﬁrg%\f%%é'yabl y
15-25 mg, most preferably 20 mg/week of the G250-antigen-
specific antibody is administered in the second treatment stage.

15 It is even more preferred that the first treatment stage comprises
administration of 50 mg/week of the G250-specific antibody, and the second
treatment stage comprises administration of 20 mg/week.

The antitumor antibody is preferably administered intravenously, preferably

20 by infusion or intravenous injections. The administration of the antibody by
infusion is preferably performed in up to about 30 minutes, more preferably
in about 15 minutes.

Dosing schemes with weekly infusions of either 20 or 50 mg of cG250 for up
25 to 20 weeks appear to be well tolerated and do not lead to significant HACA
development.

It is therefore preferred that the first treatment stage comprises up to 12
weeks, preferably up to 6 weeks, even more preferably up to one week and

30  the second treatment stage comprises up to 156 weeks, preferably up to 104
weeks, more preferably up to 52 weeks, even more preferably up to 12-24
weeks.



20 by infusion or intravenous injections. The adm nistration of the antibody
by infusion is preferably performed in up to about 30 m nutes, nore
preferably in about 15 mnutes. Dosing schenmes with weekly infusions of

ei ther 20 Q,k ‘)300 ror(% of c@&50 for up 25 to 20 weeks appear to be well

tol erated and“B8"H8Y | ead to significant HACA devel opnBRE/EPRYOSPEIYMher of or e
preferred that the first treatnent stagfsgorrprises up to 12 weeks,
preferably up to 6 weeks, even nore preferably up to one week and 30 the
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yet anot Ber e#EBWMHent, the present invention relates to a pharmaceuti cal
conposition or kit conprising a G50-antigen-specific antibody or/and an
anti body fragnent thereof for admnistering in the 10 nethod of the present
i nvention as/Nde¥et i arethabogmbadimentyr dhexr pERseshbdMentian, Relatephie maceut i cal

conposition i ri i rst €0 lidihQ@N 4 C @5y S/ t :
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conpositjon | Sd e - i - cj Ll anti body or/and an
ant i bodymf raéﬁgﬁd &H@?é’i&%ﬁ'ﬁ&ﬂ@% ﬁgﬁésﬁrﬁ&é} %%éé'gnd treat ment stage.
Furthernore, the present invention should be explained by the followng 20
exanmpl e. WD 2006/ 02839 PCT.EPZtO(PhS/ 006994 . " . ,

n a preferred embodiment, the pharmaceutical composition or kit comprises

a first composition comprising the G250-antigen-specific antibody or/and an

antibody fragment thereof for treatment in a first treatment stage, and further

15 comprising a second composition comprising the G250-antigen-specific
antibody or/and an antibody fragment thereof for treatment in a second

treatment stage.

Furthermore, the present invention should be explained by the following
20 example.



-16- EXAMPLE | dinical Trial conprising the adjuvant antibody-c&50
treatnent in patients with clear cell RCC and high risk of recurrence. 5
1.1 Design This is a prospective, nmulti-center, phase IIl study to eval uate
the efficac and safety of adjuvant c@&50 treatnent versus placebo in clear
cel| RCC PRVt er surgery with no evidence of reRfHEEAOHI®4se and
with a high 10 risk of recurrence. Th_e1 I n objective is to evaluate the
ef ficacy of the treatnent by assessing he di sease-free survival and
overal | sur VEY(?M"l‘ the treatnment armconpared to the placebo arm In
addition, th e'trb"of the anti body therapy and the inpact on the quality
of life is assessed. is 1.2 Endpoint criteria The primary objectives are:
a) To evaluate disease-free survival on c&50 therapy. as conpared to
pl acebo 20 bflimpal Hiakcomprising the adivantoantiepdy-qaGrt fieatmesd dpar ed to
pl acebo The gagen@alith UeSICtdlYRECARY hidh fiskty6eamaHabi ty of life in the
treatnment and placebo arns using a validated questionnaire 25 d) To
eval uatessafety 1.3 Duration of the study The duration of treatnent for an
i ndi vidual payient i Ibé%ﬁﬁ{{] arms is 24 consecutive weeks. Monitoring of
survival w Il ‘continue i1 310 deaths have 30 occurred or 60 nonths after
t he | ast pat Thistis eapraspeoctives dnultikdentary ghase I Istudyl tat evaluste the o ieay889
PCT/ EP2005/ Ogrfwsg 9s%fe’ty of adjuvant cG250 treatment versus placebo in clear cell RCC
patients after surgery with no evidence of residual disease and with a high
10 risk of recurrence. o -
The main objective is to evaluate the efficacy of the treatment by assessing
the disease-free survival and overall survival in the treatment arm compared
to the placebo arm. In addition, the safety of the antibody therapy and the
impact on the quality of life is assessed. ‘
15
1.2 Endpoint criteria

The primary objectives are:

a) To evaluate disease-free survival on cG250 therapy as compared to
placebo
20 b) To evaluate overall survival on cG250 therapy as compared to
placebo
The secondary objectives are:
c) To assess quality of life in the treatment and placebo arms using a
validated questionnaire
25 d) To evaluate safety

1.3 Duration of the study

The duration of treatment for an individual patient in both arms is 24

consecutive weeks. Monitoring of survival will continue until 310 deaths have
3o occurred or 60 months after the last patient has enrolled, whichever is the

later.



-17 1.4 Sel ection of subjects inclusion criteria Prior nephrectony of
primary renal cell carcinoma with docunented clear cell histology

Adenect ony of regional |ynph nodes and staging is required s No evidence of
macroscopi ¢ and m croscopi c residual disease Patients di agnosed of having

one of theMOAPUYRPHY (referring to TNM classi ficati on, PEYVRPREH0IB8H Ul CC,
2002 ): - histologically proven stage TgpNOVD or T3cNOVOD or T4NOMO - any
hi stol ogically proven T stage and N1 or N2 disease 10 - primary tunor Ti

bNOMO or T2 or T WL i Cr i ¢ vascul ar invasion and
grade Z |11 El,guhr mn%y &%@ﬁﬁﬂsn'ﬂﬁé'r‘g@ﬁ cgi?%g’long systemwith at |east 3
grades) ECOG of Pflor Agphréatdngy lof priniéry reBalecélhaardmome kgitinidoeumeawr ect ony

15 Negative H 'V and hepatitis test Negative pregnancy test for wonen of
chi | d-bearing potleafi¢edl Nigtolagye or serun) Wonen of chil d-bearing potenti al

nmust be taki ng, aﬂg%Q%xé?Eéi%%%+¥€Pgaggm ‘L'%ﬁf'}qz'g rtra@!li'ré& ngness to return

to the study site VISI{S Currence Age a 18

years ARilitystKoRiiiende mwm%ﬁﬁmwr@mwmma?%é%%%
PCT/ EP2005/ 006994 -18 Table Il E 1 Kar nof sky Performance Scal e ECOG

Perf or mance St atRatiemds widgnogepeoft bavieg coefathe Blipwing, (referring, toal to carry
on all 100 mrm‘%'a%gé"i{grﬂi%@ ﬁ&h@&iﬁém%c%&-ﬂ_sease performance or evidence of
tron: ’ )

di sease. withou
histologically proven stage T3bNOMO or T3cNOMO or T4NOMO
- any histologically proven T stage and N1 or N2 disease
10 - primary tumor T1bNOMO or T2NOMO or T3aNOMO, each with
microscopic vascular invasion and grade 2 Ill (Fuhrman or any
‘ other nuclear grading system with at least 3 grades)
e ECOG of O (see Table i)
* Not more than 6 weeks after nephrectomy
15 ¢ Negative HIV and hepatitis test
o Negative pregnancy test for women of child-bearing potential (urine or
serum)
e Women of child-bearing potential must be taking adequate
contraceptive precautions
20 ¢ Willingness to return to the study site for long term control visits until
recurrence
¢ Age z 18 years
« Ability to provide written informed consent



30 Able to carry on normal activity but with mnor sins of illness
present. 1 Restricted in physically 30 Normal activity but strenuous
activity but requiring effort. Signs and anbulatory and able to carry out

synptons of di sease work of a light or sedentary nore prom nent. nature,
e.g., |ightVAdUWseSRrk, office work. 70 Able to care fSCTEERYOSOWIM¥ ynabl e

to work or carry on other normal activities. Anbul atory and capabl e of all
60 Able to care for nost self-care but” \thable to carry out needs, but
requires any work activities. Up and occasional assistance, about nore

t han 50% of waki ng hours. 50 Consi derabl e assistance and frequent nedi cal
care requireﬂ?' ' J"t écﬁaarp ble of only limted self
care, 10 D sa t’e'gqp?(e:g’ﬁ’;ﬁg{&%ﬁ?’?ﬁé’g Pa(r)lcge o€ chair nore special care and
t han 50% of waki ng hours. assistance. 30 Severely disabled; hospitalization
requi red but=geastR—Ast—HA-ReR-——Corptpely—ti-sobl-ed—eanpet—26—hxtrenel y
ill; support i [E&O rmanga pta Karp Re © 368l confi ned

to bed or chaddr. Hodiyjactve alle thcarpgen abd[1080 | nmiNerenal wikkuag complaints

pre-disease performance or evidence of disease.
without restriction.

90 Able to carry on normal
activity but with minor
signs of iliness present.

1 Restricted in physically 80 Normal activity but
strenuous activity but requiring effort. Signs and
ambulatory and able to carry out symptoms of disease
work of a light or sedentary more prominent.
nature, e.g., light house work,
office work.

70 Able to care for self, but

unable to work or carry on
other normal activities.

2 Ambulatory and capable of all |60 Able to care for most
self-care but unable to carry out needs, but requires
any work activities. Up and occasional assistance.
about more than 50% of waking
hours.
50 Considerable assistance

and frequent medical care
required; some self-care

possible.

3 Capable of only limited self care,40 Disabled; requiring
confined to bed or chair more special care and
than 50% of waking hours. assistance.

30 Severely disabled;

hospitalization required
but death not imminent.

4 Completely disabled, cannot 20 Extremely ill; supportive
carry on any self- care. Totally treatment and/or
confined to bed or chair. hospitalization required.

10 Imminent Death.

5 Dead. 0 Dead.

s 1.5 Study medication

The study medication is administered once a week (plus or minus two days)
by intravenous infusion on 24 consecutive weeks. A single loading dose of
50 mg of cG250 is administrated in week 1 followed by weekly infusions of



5 Dead. 0 Dead. 5 1.5 Study nedication The study nedication is adm ni stered
once a week (plus or mnus two days) by intravenous infusion on 24
consecutive weeks. A single |oading dose of 50 ng of c@&50 is adm nistrated
in week 1 followed weekl y i nfusi ons of WO 2006/ 002889 PCT/ EP2005/ 006994
-19 20 ny of02t¥s WF% week 2-24. For the first adm ni st PATERSAGREK | a
total of 50 ng antibody as soI ution isqgdi_spensed. For all further
consecutive administrations in weeks 2-24 a total of 20 ng antibody as

solution is i spens The s hdr awn hasr'ne ng nust be
pre-filtered 25 W\El‘)ﬁcéﬂéo(ﬁ" ?eﬁﬁﬁ'ﬂ c;pé)[r “ﬁ%y&f‘ @gg'é’?'ﬁﬁ inve i@%o}ﬂ? ﬂor nal

sal ine (sterispemd. é?ﬂ’lb&dﬂl 8én §chbt&fr1 de dispawsed! ) ForAaliatlfitHer obeisecutive of -

nor nal sallnels used flu éefllt nq’ftgoavmdloss of stud medi cati on

inthe filted mFHé"ﬁQﬂ’]ﬁal'” 4c8ntei JM0i BoRAdY; 8 GNP i nto the

i nfusion sol yidyeAsed. nfr»@sannéﬁ s @mmrawatvﬂﬂeal S?Nﬁ{(?e ARd 'i‘i‘ni&'tb%?ﬂéimtéré&e
pat i ent seated or sup I ne. 10 Assessment o ficac fi cacy

par anet erss  AWithgihief O@ahm ﬁ'tfb'ebﬁ?féfe Qﬁ@éa%@defdr ta 160 mY; Walrﬁd'ﬁ@ (stesila nent arm
compar ed to_old SR IR .w{tggsm 3ngmpéf Rliddaknels boey

treatment. This is seque det erm ni ng
survi val (nedd dosks the fitted tcaadoid Igmofsstgdy\medma)tloma\dﬂml filteirc dhe awsmak nent

serves to docupent t n f. t r. [egurr dent
radiologic r 39(% cquqmlggg?@%o@y '{ugg{gg’t lngo g]% '«5‘2@3%?&“3851 H\?lésj rence
central |y assessinisteiredbvél5 afinutbasvthithe patiehtdeaterort Supit@ur se of the study.
20 1.6.2 Assessnent of disease-free survival Assessnent of tunbr recurrence

i s based'®n contrast-enhanced spiral conputer- t onography (CT) of the chest,
abdonen and pged vi s (vgggyggmep.haﬁgmcguyth a contiguous slice thickness of 5
/-5 mm perfor1rré3(1j ' Ef?cacy parameters
A significantly better disease-free survival in the treatment arm cbmpared to
the placebo arm is considered proof of efficacy of the treatment. This is
15 subsequently confirmed by determining the overall survival (median survival
and 5-years-survival). Radiological assessment serves to document the
presence of tumor recurrence. Two independent radiologic reviews for signs
of metastatic disease or local recurrence centrally assess spiral CTs at
baseline and during the course of the study.
20
1.6.2 Assessment of disease-free survival
Assessment of tumor recurrence is based on contrast-enhanced spiral
computer-tomography (CT) of the chest, abdomen and pelvis (venous
phase) with a contiguous slice thickness of s 7.5 mm performed in the
25 radiology department of the study site. For quality reasons the scans are
stored digitally on CD-ROM. In exceptional cases provision of data on film is
acceptable, e.g. if digital data cannot be obtain at a certain assessment time
point.

30 1.7 Statistics
The primary study endpoints are disease-free survival and overall survival.
Disease-free survival is calculated from the date of randomization up to
the date of documented relapse. The median is reached when 50% of all



25 radi ol ogy department of the study site. For quality reasons the scans are
stored digitally on CO-ROM In exceptional cases provision of data on film
is acceptable, e.g. if digital data cannot be obtain at a certain
assessnment tine oint. 30 1.7 Statistics The primary study endpoints are

di sease- f r&p%”ﬂwﬁ and overal | survival. Disease-fr8eTERNFY4P94] 5

cal cul ated fromthe date of random zati @ up to the date of docunented

rel apse. The nedian is reached when 50% all WO 2006/ 002889

PCT/ EP2005/ 006@%@ t% ng?@t Leefgé %dhaﬁg’m{lﬁé %ﬁﬁgs P%!:ﬁ ﬁte\ﬁi trQla%Q?ﬂ urrent ed

rel apse are ate eva I'On on’s Rel apse
I's defined as seme«bbtﬂm@&eaﬂnlmndlasmm:amnlamsmdyecurrence as confi r med

by conput er to excl udin eat hs un s the di sease
o) SoaTit el houReRBEe s et e Siohs hritaptEtt ook BribEH b urence S om the
date of randontg@iried b)ﬂcéﬂhﬁutéatt@mo ﬁapﬂ?cﬁéﬁiﬁt(ezbllﬁiﬁﬁ lleattat ureelatedtd h no
docunent ed deat re nsor ed date of their [ast evaluation on
study. 10 Secoﬂﬁaf?§e%§?§;%isﬁr£°§fﬁ%” aQi;éH"P‘PS/ h8fanY:f e (EORTC QLQ C30
questionnaire) GhgaPstrfidd is %@lﬁ%lé@é@ﬂthHe%tEW%ﬂém%ﬁBﬁ&@@h@Ha@t h

multi-itemscales and single-item neasures 25). These include five

functional scaPedocumerited dﬁ%?@&ﬁ@@éﬂ"ﬁbno éoﬂ!fﬁﬁ%qedMFh Areseaits@Egd @l scal e,
and si x singl egloqdib SheiFRS e Riiuditf JHJ%]tEHy' tem scal es includes a different

set of itens - no Itemoccurs |In nor one scale. The statisti cal
package for the coding of the scoring procedure has been provided by the

EORTC and §e§§gé%&§§gabﬁﬁs a%: I nci dence of clinical adverse events 20

Laborato Cordance with the NCI CTC criteria. 1.7.1
Statistical nodel Quatityarafhlifeal(EORNG NQLQSC 3P phuestiohnairsl Skvs QL@@ ur vi val

and overall survag\?elloéeod by the EORTC is composed of both multi-item scales and
single-item measures (24, 25). These include five functional scales,
three symptom scales, a global health status/QolL scale, and six single
15 items. Each of the multi-item scales includes a different set of items —
no item occurs in more than one scale. The statistical package for the
coding of the scoring procedure has been provided by the EORTC and
is performed in SAS.
Incidence of clinical adverse events

20 - Laboratory values graded in accordance with the NCI CTC criteria.

1.7.1 Statistical model
Hierarchical testing is applied for disease-free survival and overall survival to
keep the global significance level of §%.
25 '
Disease-free survival, one of the primary study endpoints, is compared
between the cG250 arm and the placebo arm using a group sequential log-
rank test based on O'Brien and Fleming type boundary values at an overall
5% alpha level. Model estimates is derived using the Kaplan-Meier method.
30  The primary analysis of disease-free survival is based upon the intent-to-
treat population (defined as all patients randomized).

Overall survival, the other primary study endpoint, is compared between the



keep the gl obal significance |evel of 5% 25 Disease-free survival, one of
the primary study endpoints, is conpared between the c&50 arm and the

pl acebo arm using a group sequential |og- rank test based on O Brien and

Fl em ng type boundary val ues at an overall 5% al pha |evel. Mdel estimates
is deri vede’(%?oﬁﬁm@?ﬁ? Kapl an- Mei er net hod. 30 The pri mar PCHBBINT09%f

di sease-free survival is based upon the intent-to- treat popul ation (defined
as all patients randoni zed). Overall sw2lval, the other primary study
endpoint, is conpared between the WD 2006/ 1102889 PCT/ EP2005/ 006994 -21
c&50 arm andcGR80 Eracahad the plasdbogainh @isirg thea [g-itadkt tegndntinthe Kap lam-  Mei er

nmet hod. The sjgnificance_|evels within the, an ses of overall,K survival 1is
adj usted usin @%Qp'r ghgﬁ'm‘?ﬂcﬁéﬁe&%Wﬁ 'I“oat:h%m%éﬁlfé’ﬁﬁ"aﬁumﬁﬁlt hods to

keep the overgl ladfistet fugiagcthe @yBlied-Fiditng TABpRIACHBFor ??@lhplsééqdéﬁtiél overal |
survival is based upon the intent-to-treat population (defined as_ all

patients r and_Eﬂﬁ”iQ—?&)tP ke theayvemirsignificance deval (b % diheRripananasis of
cal cul at ed ushiistall RerA¥AGS bac?éhh%nl( E@aran@t%i)%bgla%@ngéggﬁﬁ MBighr curves

for disease-free survival and overall survival are I spl treat ment

group. Descri pétieds sandareigeds are used. M ssing values are not replaced. 15
The potential effect of prognostic factors on both disease-free survival and
overall survival is investigated using the Cox proportional hazard nodel for
time to event Thar@dietcanfidentese indbjvat farveropertioos ds ptalculatedeusingide iexacty of t he

statistical sjanifj aft er _adj usting for main prognostic factors. The
mai N par anet h%@cfdn@fe%ig%'?giogoﬁgﬁ'to have potential prognostic value are
reflectedow20 in the TNM cl assification and the stage of disease at study

entry. The thpee igh-risk crjteria as, defined at stud ntry.adequately
el bot 1ok KaBROMEET | HVES olhodpsastolipes TINAL onde dVETATY SHAIVEL cATP
carcinona to dipRyed by treatment group. Descriptive statistics are used. Missing values

are not replaced.

15 The potential effect of prognostic factors on both disease-free survival and
overall survival is investigated using the Cox proportional hazard model for
time to event parameters. The objective is to explore the sensitivity of the
statistical significance after adjusting for main prognostic factors. The main
parameters that are deemed to have potential prognostic value are reflected

20 in the TNM classification and the stage of disease at study entry. The three
high-risk criteria as defined at study entry adequately reflect risk factors with
prognostic value identified in renal cell carcinoma to date.

Separate stratification of US and European sites are performed.

25
All efficacy analyses are performed using the intention-to-treat population as
primary analysis set and are repeated using the per protocol population.

Secondary statistical analysis tests are performed at an alpha level of 5%
30  and are regarded as exploratory, therefore no adjustment for multiplicity are
made.



Separate stratification of US and European sites are perfornmed. 25 All
efficacy anal yses are perforned using the intention-to-treat popul ation as
primary anal ysis set and are repeated using the per protocol popul ation.

Secondary statistical analysis tests are perfornmed at an al {;)ha | evel of 5%
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&50- anti gen-specific anti body or/and an anti body fragnment thereof for the

manuf actur dJsaf olhan®Bb0-antgen-specific anfibodynor/arnte aapantibody argymnére rthersbt fora
primary G250 anti gen- expr.essi ng tunor, wher(;:,i n thﬁ_@gati nt has, under gone
primary tun®f PEAIEEIER of R Meqicamersinap adipvaia %@fg%aa%'%éﬁ"@i A the

patient hagriesp A8ONaARREENEXIesARg MRIMR! hdief 198 SFaticht HA mgrg%fnecl aim
1, wherein the patient has been di agnosed as having a high risk o
r ecur r ence.pri;maryHemes ereseetiondiang, ifonaesssene lympbademectomyoar] witeseiei thet he

primary tungg.| S50 ' o L 14, [ .selected fromrenal clear

cell carci g%hghﬁ}%rB%a&aaﬁé%egfﬂ@ﬁégﬁﬁﬁé?%}gg}é @gg(q??’foma, esophagus carci nong,
colorectal carcinoma and lung carcinona. 4. The use of any one of clains 1

to 3, rein the antibody or/apd the gntibody, K fragnment thereof is selected
from t ne.or BEHBHZE hohsrelbaNs oplRal s RAARHIRGEOSE o BeY B ANERSRIZY oo

anti gen bi ndigteerdceagnment s thereof such as F(ab')2, Fab', sFv, dsFv and

chi nmeri sed, humani sed and fully human variants thereof. 5. The use of any
one of clainms 1 to 4, wherein the primary tunor has been classified as NO

and MO agcoidl g BRcoifg VLAY 203! &f EBIMSA- to 2, wherein the primary tumor is a
G250-antigen-expressing tumor selected from renal clear cell carcinoma, cervical
carcinoma, biliary carcinoma, esophagus carcinoma, colorectal carcinoma and lung

carcinoma.

4. The use of any one of claims 1 to 3, wherein the antibody or/and the antibody
fragment thereof is selected from the group consisting of polyclonal antibodies,
monoclonal antibodies, antigen binding fragments thereof such as F(ab')2, Fab’,
sFv, dsFv and chimerised, humanised and fully human variants thereof.

5. The use of any one of claims 1 to 4, wherein the primary tumor has been classified
as NO and MO according to the TNM classification.

6. The use of claim 5, wherein, after primary tumor resection and, optionally,
lymphadenectomy, the patient is diagnosed as having no evidence of any residual

tumor disease.

7. The use of any one of claims 1 to 6, wherein the primary tumor does not exhibit

microvascular invasion.



6. The use of claim5, wherein, after primary tunor resection and,
optionally, |ynphadenectony, the patient is diagnosed as having no evi dence
of any residual tunor disease. 7. The use of any one of clainms 1 to 6,
wherein the primary tunor does not exhibit mcrovascul ar invasion. -26- 8-
The use of any one of claim1l to 6, whé® ein the primary tunmor exhibits

m crovascul ar invasion. 9. The use of claim8, wherein the primary tunor

exhibits a nuclear grade of at least d1Il. 10. The use of any one of the
precedi ng clains, wherein the patient to be treated is classified as risk
groups I, or 111, 11. The use of any one of the preceding clains, wherein

[
the &50-anfigen-specific antihod r/and the antjbody fragnent thereof is
for adnith SieatisBn O Ay S0y G6t IR helod oy HEREIS ithe abrimate fumgh P denent
stages i n Vhickdvagedihenofdion Pr ef erably decreasing, anounts of the antibody

adm ni stered. 12. The use of claim 11, wherein the &50-antigen-specific
anti body or/and the antibody fragnment thereof is for admnistration to a

o/ weok, SToE PrePERERY o BuioBn e Bl uhboretubTR, 8T EE eel YR Setleld of
t he G250- argililgen-specific antibody in a first treatnent stage and (b) a

dose of 5-100 ny, preferably 10-50 ngy, nore preferably 5 ng, nobst
preferably 20 ng/week of the anti-G50 antibody in a second treatnent stage.

13. The ygerHy u@nyf aR¢ ovk dfBesr8Esdhg Giditng! %e?ﬁ’ﬂ?ﬁ@i Btiérlﬂetoot?e treated is

&250- ant i gen-speci fic” anti body ‘or/and”anti bo ragment Is f

adm ni st r atdlagsifiedasaiskigroups/bhloardllr out e. 14. The use of claim 13 wherein the
i ntravenous adm nistration is an infusion preferably perforned over a
period of up to about 30 m nutes, nore preferably about 15 mnutes. 15. The
use of ary Theeusd of lamynsnel bf tthe tecodhey elaims havhkrdis tthé re280ventigetsageific

conprises up to 12 ks, preferably up to 6 eks, .even nore preferably up

o one. weeleniapdy BHanddas ralbedalaament hestoias i AUTRIEAOD 10c SWgekan

preferably ngadt thelddf in at least two treatment stages in which different, preferably
decreasing, amounts of the antibody administered.

12. The use of claim 11, wherein the G250-antigen-specific antibody or/and the
antibody fragment thereof is for administration to a subject in need thereof in
(a) a dose of 10-250 mg/week, preferably 20-100 mg/week, more preferably 20-50
mg/week and most preferably 50 mg/week of the G250-antigen-specific
antibody in a first treatment stage and
(b) a dose of 5-100 mg, preferably 10-50 mg, more preferably 5 mg, most
preferably 20 mg/week of the anti-G250 antibody in a second treatment stage.

13. The use of any one of the preceding claims, wherein the G250-antigen-specific
antibody or/and antibody fragment is for administration via an intravenous route.

14. The use of claim 13 wherein the intravenous administration is an infusion preferably
performed over a period of up to about 30 minutes, more preferably about 15
minutes.

15. The use of any one of claims 11 to 14, wherein the first treatment stage comprises
up to 12 weeks, preferably up to 6 weeks, even more preferably up to one week
and the second treatment stage comprises up to 156 weeks, preferably up to 104
weeks, more preferably up to 52 weeks, even more preferably up to 12-24 weeks.



weeks, nore preferably up to 52 weeks, even nore preferably up to 12-24
weeks. -27- 16. The use of any one of the preceding clains, wherein the
cancer is renal clear cell carcinoma. 17. The use of claim 16 wherein the
anti body is ¢c@&50 or an antibody produced by the hybridoma cell |ine DSM
ACC 2526. 18. The use according to any2dne of.the clains 1 to 17 conprising
a first conposition conprising the &50-antigen-specific antibody or/and an
anti body fragnment thereof for treatnent in a first treatnment stage, and
further conprising a second conposition conprising the

&250- antigen-specific anti body or/and an anti body fragnent thereof for
treatnment in a second treatnent stage.

16. The use of any one of the preceding claims, wherein the cancer is renal clear cell
carcinoma.

17. The use of claim 16 wherein the antibody is cG250 or an antibody produced by the
hybridoma cell line DSM ACC 2526.

18. The use according to any one of the claims 1 to 17 comprising a first composition
comprising the G250-antigen-specific antibody or/and an antibody fragment thereof
for treatment in a first treatment stage, and further comprising a second
composition comprising the G250-antigen-specific antibody or/and an antibody
fragment thereof for treatment in a second treatment stage.



