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25  monotherapy, was observed in tumors that were immunogenic. The most potent
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anti-tumor effects were observed in an advanced tumor (>100 ¢m®) model of
MOPC-315 plasmacytoma (highly immunogenic tumor). As tumors are usually
non-immunogenic, the focus of pre-clinical studies was on combination therapies of
IL-18 with monoclonal antibodies or chemotherapeutic agents. These studies

30  showed the benefit of combining two different agents, each with different
mechanism of tumor killing, resulting in synergistic anti-tumor activity.

Active human IL-18 contains 157 amino acid residues. It has potent

biological activities, including induction of interferon-y-production by T cells and

splenocytes, enhancement of the killing activity of NK cells and promotion of the
1
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advanced MOPC-315 tumors that failed to regress when using a similar schedule of
IL-18. Further support for IL-18 mediated cellular immunity also comes from
immunohistochemistry performed on established MOPC-315 tumors in control and
IL-18 treated mice. This demonstrated increased cellular infiltrates consisting of
CDS8" T lymphocytes, NK cells, activated macrophages, and dendritic cells in the IL-

18 treated animals relative to controls. /r vitro, PBMCs or spleen cells from animals
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18 treated animals relative to controls. In vitro,
PBMCs or spleen cells fromaninmalstreated with IL- 18
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oma cel |'s can trigger intracellular signaling
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Haemat ol ogi ca 88: 1002 012 nes, et al, Nat.

Mel@52 620@1131\@4@16(3,2@@@)310061 101: 949 954 (2003 However, accumulating

evidence suggests that ADCC plays a dominant role in ¢limination of tumor cells
after administration of Rituximab. Manches, et al., supra;, Golay, et al.,
Haematologica 88:1002-1012 (2003); Clynes, et al., Nat. Med. 6:443-446 (2000).
ADCC is triggered when the constant (Fc) region of an antibody binds to Fc
receptors on the surface of effector cells, such as NK cells or cells of

monocyte/macrophage lineage.
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agagnﬁgsaomelated with response rates Most of these studies included

predominantly patients with relapsed and refractory disease and with aggressive
lymphoma subtypes (DLBCL and mantle cell lymphoma). Relatively high objective
response rates in these unfavorable patient populations indicate that combinations of

cytokines and Rituximab are worthy of further investigation in B cell lymphoma.
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| ynphoma subtypes (DLBCL and mantle cell |ynphoma).
Rel atively high objective response rates in these

conbi nations of cytokines and Rituxi mab are worthy of
further investigation in B cell |ynphoma. SUMVARY OF
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and anti-angiogenic agents (e.g., pazopanib). In this method, the cancer to be treated

is chosen from the group of: Hodgkin’s lymphoma, B-cell non-Hodgkin’s
lymphoma, T-cell Non-Hodgkin’s lymphoma, breast cancer, lung cancer, sarcoma,
bladder cancer, thyroid cancer, hepatoma, gastric cancer, Wilms’ tumor,
neuroblastoma, colon cancer, colorectal cancer, prostate cancer, melanoma, and

renal cell carcinoma.
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is chosen fromthe group of: Hodgkin's |ynphoma,
B-cell non-Hodgkin's | ynphoma, T-cell Non-Hodgkin's

cancer, thyroid cancer, hepatoma, gastric cancer,

Wl ns' tunor, neurobl astoma, colon cancer, col orectal
cancer, prostate cancer, nelanoma, and renal cell
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pro%‘tiblgd@@ sfnﬂﬁtaﬂ&ﬁsl?for% ﬁ@fﬁﬁ% tion conprising a human
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In another aspect, the invention provides the use of a monoclonal antibody
against an antigen that is expressed on the surface of a cancer cell in the manufacture
of a medicament for use in composition comprising the combination with a human
IL-18 polypeptide (SEQ ID NO:1) for the treatment of cancer in a patient, wherein
the monoclonal antibody has antibody-dependent cell-mediated cytotoxicity
(ADCC) effector function, and wherein the antibody is not an anti-CD20 antibody.
In another aspect, the invention provides a composition comprising: (i) a

human IL-18 polypeptide (SEQ ID NO:1), and (ii) a chemotherapeutic agent for use

in the treatment of cancer. The composition comprising the hIL-18 polypeptide

6
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wherei n t he nonocl onal anti body has anti body- dependent
cell-nedi ated cytotoxicity (ADCC) effector function,
and wherein the antibody is not an anti-CD20 anti body.
I rSRQADRED: la&pietht ¢hetrtogherapueivt agomt qmymeifdeesinmlstratlon

( SRR s R B S Enee R Pogsdi e Egont for

use in thﬁarbﬂﬁﬁ&ﬂﬁ%tth@fnvéﬁﬁ@@fowd]éb €heQBEPOSEdNI@Bition

cremtneF pent (- Tty i SRL B Gend e teelsfpeute

SeRaital fk Ynah@fa&tﬂ% Il QfamcAIbF BB Bkt et oTYhdcBN M TITY-18
or sequenti al lé@iln anot her aspect, the invention

privbipgtide HeQ fR NG ) éaldém@)@glpthe@ﬁe%r?ﬁﬁmﬂaﬁ@eéorhurmn
I Ladm%ﬁstpaﬁbly %Qlta'te%eto(ﬂgzﬁatl'eg %Ho%lllya Ql%u?taneousl¥ or sequentially.

chenot her apeuti ¢ "agent f he maruf acture o
medi camehtanoger @smthh@awmém pofvidea thearse ofrm@mﬁnl_IL 188

p : ic
DIl EEOTERAE) Mebe St UF, SORIRGPRAREHY!
pabinbdmiafiorowtth @nlalnho}her@enmd atwmefou& tommsition tpuesat calcty .

I n anot her aspect vention, pr,ovi des the use of. a
huran 1 LT BTRE Rt BF i GRS Sy (oo fipBlric
meagerta thd mnofactardm“dlm@lmmhntffolr usdsiea bdm@Bitioh BadpiNing the

N R A A I E 8 figt CERD S5 g reatnent of

preavdedes the use of a chenntherapeutlc agent in the
manuf acture of a medi canent for use in a confposntl on
conpri si Hyat Aot AtAcAiathic o eiianPraviAgiencthed of frpating cancer
pqhx BERIt F6h b SRR bE sPmblhol Rotphsihd BaLEF BT adinSRALSTo tlée

I n yet anot her aspect the invention provides a ne
ofpatlméatcpmgo@mmphﬁna badndht 18 (ﬁEQéEd\I@Hérwnbl@amj

n%lnloéjch%gl%ﬁl n%’elﬂg Qﬁolsgﬁﬁngglorﬁggﬂtﬁ)hﬁ%ﬁg r{%?anlagtl%%é%atlli)

patient a conposition conprising:
N@xfijessed og dwtsmfaielocﬁ A cyicehced, whepmthvemépedythias asdedy- or

N TN I X
anhd Mﬂiydﬁanmmtamb{ﬂiM)&memmvherew fhe medtinantadsults in long-

cyt oxi Ci DCC) ef.fector function, d furthe

Wi bR buayor § ot desneeBRg by,
whenehylobRel théreay et pieatl ts in [ ongterm survival

and/ or prevention of cancer reoccurrence and i nduction

of i mmunol ogi cal nmenory in the patient.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the amino acid sequence of native human IL-18 (SEQ ID
NO:1).

Figure 2 shows the amino acid sequence of murine IL-18 (SEQ ID NO:2).

Figure 3 shows the anti-tumor activity of mIL-18 (SEQ ID NO:2) in

combination with RITUXAN® in a human B-cell lymphoma murine model.
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murine IL-1 8 (SEQ ID NGO 2). Figure 3 shows the
anti-tunor activity of mL-18 (SEQ ID NG 2) in
conbination with RITUXAN(r) in a human B-cell |ynphona
rru ri ne Figneed sHewg uiresstatisg b vignifibencs tvatn git idata lfrom Figure 3 are

ni f ce, wh f.rom ar raphed
o DS AR a4 R s e e o PRy ites
t huxﬁovacglt,iﬁ@ ohaiapad p;azgtﬁmptaﬁtgwajihunes gn day 19 I
pOSt-I ant at1 on. I gur shows_the tunor vo on,
day 25 1 2 ?aﬁ%“l gl?ﬁ%l?“g PHyRe ?Ihg Yrﬁfrl?oﬁtem}l’iamafgn(o n}uﬁne
NQL2)/(REGWSANG )/R EUIMPA R&ch@Binkbrdin A WEAN B-&8lIYmphoma

| ymphoma nodel . Fi gures 6A and 6B shows nedi an and
et unor growt h volunme of the nmurine IL- 18 (SEQ ID

NO: 2) / BWAN dnf)epCRphl H@Hl'aﬁ’ Qnd Hedh tﬂMHpﬁo@ﬂl‘:\%Mme of the

Iynphorra nodel . Fi gures ? show tunor vol une on
dayurg Ibd§t(SEQﬁDé‘%Q al/RBEWéA&N kembiationan p humagB(cslEQ | D
#é#[m%a ll\l (r) conmbination in a human B-cell

versus either agent alone. Figure 9
s hows Etwrﬁu azmd B-sbe tungarrveluval ongles 27 posampientatiaf of the

ml-18 bnatj.on. wi.t h. doxorubj ci n,
Derule thIE B AR A ERERE SR § nEREREELC L o
1Qyapionsa théd],Sdfsus Mmre:rch"eﬁmmalty pl ot of the data
denmonstrated .in Fi i ch shows the reI tio [
bet ween '&6s SWS&@%%E ngv%?H SHRG L RS- ApERt 05811 -St@ﬁ&ﬂﬁ
t heo Bl meotmb@Rtibn WithBO:IRi IR AR sus Fbt8dbRsubhéiAarng add B.-18
show Facs anal ysis of PBLsS (F| gure 11 A) and

sﬁ‘ll@ﬁocyt es (Figure 1IB) on day 13 after inplantation
of the [F)ﬁj%ﬁé@f Mo G Helsur B/ of BRIBAIRI AL 181 of ﬁ{e%%!ﬁ d@fﬁbﬁktﬂﬁeb nil 3

(SEQ | 2) al one and doxorubicin alone in the -
T-Fagurg 9/ Whrplhms hedelationshigbervesn dekerph dlgxgrga\teégn@hntmmor

LB I I8 Ry RRPST SR o

bot h | Figut8 léA@mé 14 dhow Facs analysis of PBLs (Figure 11A) and
splenocytes (Figure 11B) on day 13 after implantation of the doxorubicin/IL-18
combination versus both mIL-18 (SEQ ID NO:2) alone and doxorubicin alone in the
EL-4 T-cell lymphoma model.

Figure 12 demonstrates an NK cytotoxicity assay 21 hours post-treatment of
doxorubicin/mIL-18 (SEQ ID NO:2) combination versus both IL-18 alone and
doxorubicin alone in the EL-4 T-cell lymphoma model.

Figure 13 shows the effect of combination therapy with mIL-18 (SEQ ID
NO:2) and HERCEPTIN® on the growth of MOPC315 murine plasmocytoma in
SCID mice in the MOPC315.D3j005 study. (Data expressed as mean +/-SD.)

Figure 14 shows the effect of combination therapy with mIL-18 (SEQ ID
NO:2) and HERCEPTIN® on the growth of MOPC315 murine plasmocytoma in
SCID mice in the MOPC315.D3j005 study. (Data expressed as median +/-SD.)



wort@sA8768EQ | D NO 2) and HERCEPTIN(r) on the BPECDUS1008/657615

10

15

20

25

30

doxorubicin alone in the EL-4 T-cell |ynphoma nodel .
Figure 13 shows the effect of conbination therapy with

MOPC3 15 nurine plasnocytoma in SCID mice in the MOPC3
15. D3J005 study. (Data expressed as nean +/-SD.)

Figure 14 shows the effect of conbination therapy with
m L- 18 F(goks) 3 DoNOst2distimaldiERCERT tulfor yolome bhdayg2opdsh of

SR80V G P BPR LRy TEL B B2 e P
+/HISC R IF Y08 tHdpre o NMORCH Stihedle pisfibeytene & $CIDt wiver

voburre on d% 24 postinplantation with the conbi nation
t HORRSYPEISCHIL TS 'SED | D NO 2) and HERCEPTIN (r) on

the gr oyl of shMWPER tdRoMliniCoPd 3 ¥ iFRntall oDt the

mce. (Data expressed as nean +/-SD.) Fiqure 16 shows
t embinaen Retapmel BH-- AP ESNIDYO:2)iapsh TE% o tha stoeh

CQFRIBBE l@n)j'&%rrﬁﬁ%lecﬂlasﬂ%lsﬂgﬁa (R0 RN Bk 8essed as
HERCEPTIN (r) on the growth of MOPC315. D3J005 nuri ne

plragiancy/tSdhh in SCI D mice. (Data expressed as nedian

Cherapy e H SrEl iR R PR S i FRRRRTH S 1,
t A0 g awt HERCENIRCnkhe growine’ NIOBRE frisoytomep asmog@Ebida in

in th 03 study. (Dat

a0 e Ha S iR (e bR SHRERESRATT on
: her apgig;t\ﬂrd I8 ghiblys g e({fSE(r?uf rbciﬁiﬁlgﬁtﬂ))l tmgay{-igggﬁiﬂﬁﬂ $§I(C§HE? Idn
m!ﬁ%% ﬂl\%'ﬁ%ﬁ){?&% 18t %fﬁyt%ﬁfd\gbf"(%?%a%‘éﬂ%@&%?%ama?
Mgt Binité mIe MOH@US © 313 s&m?ﬁ@)&tb] ex¥eREBekInedian +/-SD.)

pl asm):%yt oma vol ume on _da posti npl antation _in SCID

mce fFERS lr%shewrﬁ‘{ed\épi’%f/% Meyugsytosr Vaiume g deg2hppsty
N%l danBA6h iﬂ%%@ﬁ%lc&\lﬁgﬁl)th@cmawggﬁ%ra%§ oPRI03g %E@%% NO:2)

a expressed as nean +/-SD.) Figure 20 shows t

MEREEER (HPAEND tytho MORYG 5408 Brstudary (Data pusesserpisanrent--SR.)
in SClB:m ' ' f -
(S0 1 R ) HERE HAIOPET R RRokITRRE & 48RS,
stionglanta{i@ainsS @Rpnies Senl thscamddiaginn therapBOf Il § FEQ 2D NO:2)
sha ect., o Lhati,on th of L-18. Q
O e S p SR PRIy B APl afdih
mfD.ne Col 026 col on cancer nodel

Figure 21 shows the effect of combination therapy of mIL-18 (SEQ ID

NO:2) and 5-fluorouracil (5-FU) in a syngeneic murine Colo26 colon cancer model
on day 24 after inoculation. (Data expressed as mean +/-SD.)

Figure 22 shows the effect of combination therapy of mIL-18 (SEQ ID
NO:2) and 5-FU in a syngeneic murine Colo26 colon cancer model on day 24 after
inoculation (data expressed as median +/-SD).

Figure 23 shows the effect of combination therapy of mIL-18 (SEQ ID
NO:2) and 5-FU in a syngeneic murine Colo26 colon cancer model on day 24 after
inoculation, and removing the control group for better view of statistical significance
between IL-18 alone and the combination with 5-FU. (Data expressed as mean +/-

SD.)
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syngenei ¢ nurine Col 026 col on cancer nodel on day 24
after inocul ation (data expressed as nedi an +/-SD).

Fi gure 23 shows the effect of conbination therapy of
m L- 18 F{gsks24 sﬂ)oN@ﬂ%)effactabfBerﬁunatmnahesypygémﬂml 8(HEQD

d 4 after i | at i
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Col 026 col on cancer nodel. (Data expressed as nedi an
+/QXE{995)3dF$@19%1’e+2%)?5hows the effect of combination
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syngenel C erI ne Col 026 col on cancer

eXy s awid-HY ime aﬁlg@ﬁeicsnul)m@@g%(ecml @hm@qdhle)nedrafy éd after
of, 2) and
o R A A Ky STk Pe el mode
on day Fidiralt @wows fectifkettof oombl(libamah@aqp)rcémédl 86(§EQ ID

er Sy rve.

Q2T PHEnaBt o Bleo FHEM Sl BV GHR PR g o
angropiaz kipaseh,wn(tMFHEHOBdh)on ca;n 32 phutdinplatitatidn WaCER aaod
PDG-R and c- kit tyrosine kinas op. tunor growth on
dﬂn@ﬁelﬁgﬁdeﬁm & 5PalsATCIngMan @H’\F ]gﬁé?fe%? Mgk o type T

bin®kinARUSRplo Riliccdin ikt 8Nk extraft@lulr Kbdndbe@IR @inain
be ongs to type Ill tyrosine kinase receptor, which
cod @%tt%raeffﬂu kisgierdeman. ulihgc- It frariondp meTTsRacCiB AaTife wasigty

arbfhgltrﬁ@gﬁdllléébggncmsg@gp domain. The c-Kit receptor is
expressed in wi de variety of normal and neopl astic

tissu e@gurﬁggﬁlilp‘efs g ctfaeed combingtiondlgrapfof e biSHEEQIR
&0 3Rl e Bk B i M er)or A0 SAAEORE Rl implantation in

i mnadV@dmy@g@eWh@i gousD c@hl @fcimmmes butregciadies the control

carC|n excl u cOnLE . Jhis. graph
TOu ¢ e t%%‘aé)lfl CtOII%pH,I‘GF He Flglgltll Sl n1 C(éaﬁlgego OFQ %%m-eli)lna%log to

comOﬁmapgmﬂldLerwme)aﬁly aMnet h 1L- 18 or pazopanib

al one.

Figure 29 shows the body weight gain of IL-2- treated immunodeficient mice
that received adoptive transfer of cells from EL-4 tumor survivors or from naive
controls.

Figure 30 shows the percent survival of Pfp/Rag? recipient mice with IL-2

therapy after EL-4 tumor inoculation.

DETAILED DESCRIPTION OF THE INVENTION
Since tumors are usually non-immunogenic the focus of pre-clinical studies
is focused on combination therapies of IL-18 with chemotherapeutic agents or with

monoclonal antibodies. Combining two different agents in a composition, each
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controls. Figure 30 shows the percent survival of

Pfp/ Rag2 recipient mce with IL-2 therapy after EL-4
tunor inocul ati on. DETAI LED DESCRI PTI ON OF THE

I NMEENTEFEERhtShevhenigrl nf)tumoak'ﬂaling reahltsyin BpREdisiTANG-gendractiviey.
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l e
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anrh}okl g% cgmglghlg%tu%g%ndie t?ga oé(%xﬁcgl&gﬁp%ﬁé éan%bo%hngepen enp cell-
naﬁéah?ema:csapmémaqt (IA(DC@)h aA conantating eméelcé sudgbes @hf ADECy
of thLéﬁl mab i[}w vo i ncl ude |ndu 8n of . agto tos%s

S BTG 00 T HETE BB T WTPhER SaRE epppion o

PASukiny®. AIP0D AR redMPRENAE s @it (O)¥i6h bﬁ/an(a@@sadyamhs
ant i body- dependent cel | nedi ated cytotoxicit

Ace bftrcartPREN A wewe sliggeisels. tShféltaSAEieel bﬂl\éyé*lé) cels, T-
dQ@l:ﬂ dhtells BF Riohdt %Aenﬁa&&ﬂhggm{ea%l:cs%cetmmrauglﬁ!ar{@a@f ter

amnlstratlono Ri t uxi mab |str|ggered when

t wetietrrshanP CCREctorefllsrroabiratomelt these @yo Iriaganss is oxReted to

r e , such as

nate afger i ?’M%é“lﬁﬁ RutifEEhBE Al T, 5

nonocy Refurmeb @H‘é@éAN hie agkimeSic noeodlonal a_lalbadtgﬂemcmsm df

?ﬁéﬂél\ér%{eea%tltegla 11%11;6 tha? (r:etcg rt%lgeg ltll%esﬁu OV%%Q)F] éljg%en ﬁxﬁ%ﬂ to the

Wahinheln i @S Uddnstiam rsgip@r DEO amigbn tsunpressad bn Mahgnant and non-
bl ¢ ¢ '

AT S SRR B d i e PR Mg gy n

siN@LthmN@@momr&m@ dvditene. CD20 antigen, fused to
the hunan 1943 const ant [ CD20, antigen. is
expre s SogoyRicHHR qﬁg}ﬁ]‘,}@ﬁ{aip@ﬁléﬁgent at is commercially

available, and is used for treatment of breast cancer, lymphomas, sarcoma, lung
cancer, bladder cancer, thyroid, hepatoma, gastric cancer, Wilms’ tumor,
neuroblastoma, acute lymphocytic leukaemia (ALL), and ovarian cancers.

Example 2 shows the combination of IL-18 with doxorubicin in an EL-4 T-
cell lymphoma model. The aim of this study was to investigate the combination of
IL-18 with doxorubicin in the syngeneic EL-4 T-cell lymphoma tumor model, and
to demonstrate the benefit of combination therapy over monotherapy with I1L-18, or

doxorubicin alone. This syngeneic model reveals the full benefits of 1L-18
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B | ynphocytes. As a single agent, RI TUXAN(r) has
significant activity in NHL. RITUXAN(r)is commercially

chenot herapeutic agent that is commercially avail abl e,
and is used for treatnent of breast cancer, |ynphonas,
sarconma, |lung cancer, bl adder cancer, thyroid,
hepatuoosimuj@asty raciivityamake hos\ inmmlinet ashor Sinceahie olal msdeotsa,
acute | ocytic | eukagm.a (ALL), and ovarian
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presentatign and synergi.stic antj-tunor activity. The
c IHBPhRmE: e&ecﬁ@l%i%{ﬂ%ﬂ?lhthﬁb‘i‘?%}b&ﬁéfo AT Oé)sé“’iuﬁm}fb
CQAPAS iidch@Bs intidtiof ¥ iR sis uporl indng kb IRhpkoth @S that are
(RITUXAN. R), showed synergistic anti-tunor activity in
arf RefvRasites. wipianenbdgendmtientotesent Ghfvsad raiihody gepopdent
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that consisfs of a nurine antigen binding site that
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Ay e RS nr D kS R Gl Tcets
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Rittig%iotel i s only binding to human tunor cells that

expr esThCREAbindde oR S8 SABRheREth @B durit MRS iRE bdpdsition
was limted to SCI D nouse xenograft
will likely have beneficial therapeutic effect in treating various forms of cancer. For

example, Example 2 shows that the combination of IL-18 with doxorubicin has
synergistic anti-tumor activity in a syngeneic advanced EL4 T-cell lymphoma tumor
model. This data suggests that IL-18’s mechanism of action includes superior
antigen presentation, expansion of anti-tumor CTLs and NK cells that play a key
role in anti-tumor activity. Based upon these results, the combination of IL-18 with

other chemotherapeutic agents will likely result in tumor regression, tumor cure and
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SCI D nouse in response to IL-1 8 and to nurine CDC.
Since SCIDS have no capability to activate T-cells,
the arm of potential CTL augnentation and nenory
gendarcadn ofimpamolvgicalbecrh@sgt ed in this nodel . The
combi n tlon chenot her apeutic a S
o ok ik T B RrrERe BEr B oo BFE Buivied
efahe @toldgibatly eater rauméfmrdalu@ Hi@hdiBer@harpan CI&E clifriGdlly, IL-18
exaq%p Shows that. the conbi on. of IL-
th‘?ra@éﬁk‘@ff 08 I HESUEY PRSI tmor gede St Ry mmunogenic
aGhdistshowl dtiSHMBEREL Ry sy ameet -F dadcontihed! WitdRFRnti-
tunor nodel. This data suggests that IL- 18 s
mEEMEARETHSof acti on i ncl udes superior antigen
pr esentatiMinark mﬁﬂ§lLo g Fg BB NobHmRg deg_&ﬁtreﬁ&ﬁpr%"éhmcal
cells that play a key role in anti-tunor activity.
Basedunpativibedougles uitay of hechewprs. meeludore asfivation of gD4",
WI +0
e SRR SR o P TR Al bl R B
[ rmdna;sl IdIgiy G- GEdP-10, MAPdl, ami iofiltration raﬂeffectbteellialtumors
Mas S ovvn to [
or-an SgEEaRe MRy FORMGY e, Bty Eh ol kEF AL gdfon
Prof cgtblynt Gadelly expahsiod 8f dmnﬂéd'IHKa:{aHs wad etid tlﬂﬂblﬁy kéy role in
I mryno-sensitive tunor . n- i nogeni c nodel s
r?&ﬂg‘&iy' ?ndF‘&rFBPu%rc‘iYWﬂW (féf?%l)\@ﬁset??e‘il cmqtrgigd in our pre-
ccyﬁ’ﬁicmqﬂodmsth ot her anti cancer agents. Reconbi nant

murine |IL- 18 (SEQ ID NG 2) has denonstr at.ed
pr e- cl iTHF BgpwaRIMD Wﬂaaé?d whether thercombragion af ek wigh

MR BliS Py rél@%npgdnear tREtHARIW RN RbulGR4thantdBihi-@Rd:r NK
cells as well as the Fas/FasL pat hway and

cyrcwhribal/veds sviskiphiedugae hL-48 monpigeraphalosk, Thisapplpation
Mt\fgeﬁl%l Cﬁeg qilv(% E%gﬁﬂlés‘%tf'ﬂgq %I)mﬁlﬁl%t?o%tt%ra@% hjﬁ thh C t[ﬂ’b?ﬁ%ﬁn 0

|nnuno ogi cal nenor ene
| IL-1R&nd RGEHXAN | intheduimen Bofell dyrhpfopta xendgrafebdsl; (2) the
and t hat
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activity that was superior to human IL- 18 nonot herapy
altyeine FRpsss, é’ﬁ)ﬁmuélﬁ? m@dcl of renal carcinoma.  All of these combination’s
offered benefits over the monotherapy with, I1L-18, RITUXAN®, doxorubicin,
HERCEPTIN®, 5-FU, or pazopanib alone.

Combination with monoclonal antibodies offers a potential for enhancement
of ADCC mechanism of tumor cell killing. The pre-clinical data disclosed in this
application support this mechanism, and showed enhancement of anti-tumor activity
of RITUXAN® in combination with mIL-18 (SEQ ID NO:2). Several mechanisms

may contribute to the efficacy of RITUXAN®; however, accumulating evidence

suggests that ADCC plays a dominant role in elimination of tumor cells after
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MTPe Yéc@ﬁtﬁﬁ@eraﬂﬁ@ agi&tdricBBR gRIudIng NK Bdllsiane csIRQE!  of
human B cel | nphome, the efficacy of RI TUXAN was

at%@aﬁé/alapwph%g@ dinpagel Thepracclinigalmenge frengr grogpl sypdics with

CQU lrSQH corbin@on vBHOOE USANT RéExA le( lzﬁlg%kd bdRkit oV ?ﬂ%
. Cancer Res 64: 4664-4669 04); Koene, et al

Blwt@(ﬁplei 1 oothismoglgl, (hpsfgf?)veneﬁéﬂ@L leStcoald nog ey festednines the
ocféﬁl%gul?&im n{ag Qgr@graft 1H YR §CFI %ﬁetcgﬁpg%ﬂgéd%use that has

ecto S were critica I cac
RI o‘ﬁl}”)MN(fm)ctmlIHDEGIS( FHog&Rwrl m): datg naExanmi@t sanport Iﬂmt GXpansion of

&E&R AgﬁCd plléj to%ﬂells 3 %wed Ben %{ ﬁfﬁfi 8 bXd M{T@ﬁs &iibo.

macr ophages. suppor
hyRIGUXSN %whd’ﬂtlvé\lh‘é ra@lothcrapgt |aathe d:il gABXCAodcgestadp dfovantr, fiomilar

t ffectl ven of RI TUXAN R t he pati ent
W YOI AR e S OHIE e oA E B N, RSO
t hemBinhiica®ith HL-RE T$RAN RO:3), indicadid byt that the )ﬁo@&lms
such as IL- 18, that_can cause the expansi on and/o

acentatite hegrecheniyie e R arth ek e scpeise eelf & enhanced
I nelipdisng: iNKe1c9bd MaddethbaRlibs L TRAGE RS FRA6QRRRTE

l'i neage. The pre-clinical nouse tunor nodel studies

wianfbodies against antigens, such as CD22, CD19, HER2, HER3, EGFR (Erbitux),
IGF-1R, IGF-1R, AXL-1, FGFR, integrin receptors, CEA, CD44 and VEGFR, and
other anti-angiogenic agents would show the same synergistic effects. In fact, it is
futher envisiaged that similar combinations of IL-18 with other monoclonal
antibodies against antigens are found on the surface of tumor cells that expresses a

receptor to which a monoclonal antibody is generated, would work the same way.

Ideally, such a receptor would bind NK cells, monocytes, macrophages, B-cells, T-
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IL- 18 in conbination with RITUXAN(r) in Exanple 1
showed benefit over the nonotherapies. In this nodel,

t he nodel required human xenograft in the SC D

I mmuno- conprom sed nouse that has only NK functional

cells. However, the data in Exanple 1 support that
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lymphoma. Given the good safety and tolerability profile of IL-18 when

administered as monotherapy to patients with metastatic melanoma, it is not
anticipated that the maximum tolerated dose (MTD) of the combination will be
reached in the current study; however, this study is designed to define the MTD, if
dose-limiting toxicities are identified in patients with non-Hodgkin’s lymphoma.
Example 4 provides an analysis and data for the combination therapy of

human IL-18 with HERCEPTIN® on the growth of murine plasmocytoma
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Not abl y, Exanple 2 shows that the conbination of IL-
18 with doxorubicin did not destroy the activated

treatment. Surprisingly, to the contrary, Exanple 2
denonstrates that the conbi nati on augnents the
activated T and NK cells, and maintains their
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conFar dto mno herapy with 5-FU, or m L-18 al one. 5-
P B°he anal og, currently used in clines as
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sitghesial kBsdes in aMdudt RRASEPEdrEihd¥md Rol@Wehe bKSt QPR belongs
usi ng a conbi nation ther apy wth other agents is
dde bira il &yrosprg kgnase receptor, which consists of an extracellular ligand binding

domain and an intracellular kinase domain. The c-Kit receptor is expressed in a
wide variety of normal and neoplastic tissues. These data show that combination of
pazopanib with IL-18 results in anti-tumor activity (synergy) that is statistically
significant when compared to cach monotherapy alone.

Example 7 is a study that addresses the role of IL-18 as an inducer of

memory that would result in long- term survival and prevention of tumor relapse.
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is denatured durlng intracellular synthesis, 1solat10n and/or purlﬁcatlon Methods to
purify and produce active human IL-18 are set forth in WO 01/098455.
The present invention also provides pharmaceutical compositions comprising
human IL-18 polypeptides (SEQ ID NO:1) and combinations thereof. Such
30 compositions comprise a therapeutically effective amount of a compound, and may
further comprise a pharmaceutically acceptable carrier, diluent, or excipient. Such

pharmaceutical carriers can be sterile liquids, such as water and oils, including those
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therapy. Human IL-1 8 pol ypeptides are disclosed in EP
0692536A2, EP 0712931A2, EP0767178A1, and WD 97/ 2441.
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O gs oL AR R FRDeR e R reeutical
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present invention al so provi des pharnaceutlca
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mlnlStI‘a\t()l

example, as a dry lyophilized powder, or water-free concentrate, in a hermetically
sealed container, such as an ampoule or sachette, indicating the quantity of active
agent. Where the composition is to be administered by infusion, it can be dispensed
with an infusion bottle containing sterile pharmaceutical grade water or saline.

Where the composition is administered by injection, an ampoule of sterile water for
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conpositions can take the form of sol utions,

suspensi ons, enulsion, tablets, pills, capsules,

powders, sustained-rel ease fornulations, and the |ike.
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for tablet forms; or milling, mixing and filling for hard gelatln capsule forms. When
a liquid carrier is used, the preparation will be in the form of a syrup, elixir,
emulsion, or an aqueous, or non-aqueous suspension. Such a liquid formulation
may be administered directly by mouth (p.o.) or filled into a soft gelatin capsule.
Human IL-18 polypeptides may be prepared as pharmaceutical compositions

containing an effective amount the polypeptide as an active ingredient in a

pharmaceutically acceptable carrier. In the compositions of the invention, an
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effective dose can be determined readily by those of skill in the art. Such a dose
may, if suitable, be repeated at appropriate time intervals selected as appropriate by
a physician during the response period. In addition, in vitro assays may optionally
be employed to help identify optimal dosage ranges. The precise dose to be

employed in the formulation will also depend upon the route of administration, and
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ibid., pp. 317-327; see generally ibid.).

In yet another embodiment, the compound or composition can be delivered
in a controlled release system. In one embodiment, a pump may be used (see
Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald, et
al., Surgery 88:507 (1980); Saudek, et al., N. Engl. J. Med. 321:574 (1989)). In
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additional appropriate formulations and routes of administration can be selected
from among those described herein below.
Various delivery systems are known and can be used to administer a

compound of the invention, e.g., encapsulation in liposomes, microparticles,

microcapsules, recombinant cells capable of expressing the compound, receptor-
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both pertain to a mechanism of cell-mediated immunity, whereby an effector cell of

20

the immune system actively lyses a target cell that has been bound by specific
antibodies. ADCC is one of the mechanisms through which antibodies, as part of
the humoral immune response, can act to limit and contain infection. Classical

30 ADCC is mediated by natural killer (NK) cells, but an alternate ADCC is used by
cosinophils to kill certain parasitic worms known as helminths. ADCC is part of the

adaptive immune response due to its dependence on a prior antibody response.
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25  recombinant method is "isolated" even if it is still present in said organism, which
organism may be living or non-living.

As used herein, the term, "pharmaceutical”, includes veterinary applications
of the invention. The term, "therapeutically effective amount”, refers to that amount
of therapeutic agent, which is useful for alleviating a selected condition.

30 As used herein, the term, "pharmaceutically acceptable”, means approved by

a regulatory agency of the Federal or a state government or listed in the U.S.
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PWBq%r&lnj%‘gﬁa{}satl on of NK cells and is dependent
u pon t Meolyepads itfctito @by polipdpadycongalsiad tvhbeabedntad dcids
by Fc, receptors on t face f the NK cel | . Fc
r d2Bpt B Sf%tg%}ﬂipfﬁmp ﬁ’@ ("Hﬁihtg“tdéﬁ?‘)‘ PR b Pﬂpng@
anidskedi eﬁol?;&é@ﬁd@’&eﬂeﬁ;% b¥Miskdrt Banfd, dotarhdily RWifcaeLa0f a
pat hogen-in ted target cell. The Fc receptor that
exeRtides i zpprRptidesor agorer kst Ipnges chains) seeratly sefeied to as
FCERLS.- P(%ﬁfe tl@é%"llﬁhql c‘bﬁ’taﬁn@%lf&acrl(?s(‘cﬁl&tr Han Ae J096nt- Qﬁcoded
Natural Killer cell rel eases cytokines such as IFN-g ,
armn@%cytswl’@lymd%r ey luds garnoaasidyeiane ¢srmehidedyritherAyme
t [

El%gué%ﬂ’o%'éssg%guc{h%s ?8&4}%&41&‘&0@%@5@?@% prlb #ﬂgﬁlg %ﬁd]? Yation
s |tmhha1|uest tbat apuevell dbeypen dentrt. Such meélrﬁioatms albwerﬂ)demrxbxd o
r e‘qa%lF ex%s(an II‘HI)IIPIL'?@% afl3 gog%z%eﬁhg ag We. eﬁ ais atvol%rmno% rese1a1*ch
Wi litératokd. a\lrnodlﬁ@ubﬁsarn@p@m hyivcradina mlgﬂs@ne@j incTliéng tee m

"co response’” ysed .herein, nmeans the "
d i@%ﬁaﬁkﬁ‘?&% thy aripp ag? &H% C@%l aé'ﬁ&‘éera@lﬂo Plecppgfemymi. It
t rvaﬁtbgapﬁrecﬁtb@ﬁlet 0 sdid t|ybe bfMnddifcadibh may 56 peadnk tothe same or
conpl ete response”  a onpl ete rem ssion”. In the
MOEBIRE SHIFCDFSaVIH stieren B@FV@wpe&awd@sAlsarﬁ girsrRglypeptide
aGhiye\hith rﬁanyq%eglo@hﬁdﬁﬁama SBolyPBRAS rhdiale FRRRM AR Esult
tunors regressed to stage that coul d not be measured.
| ref obiquitingienngand they masabescychatwithrer wathgutdeanshing e zelic, and
hgﬁ%@ﬁ rrrlgﬁa?eln%fr?ég nc]yclllcc’ﬁdlg)t gﬁides %?qg‘suﬁ lfl.toﬁ{ eﬁo@t tr?%latngr? natural
pcmqmes.ses or rnat b madeibty smmettnereﬁh@ﬂsaﬂv@c@mcxatlorrsembuﬂ@cawtybmn
:Of)al% lﬁ UOC eo i Iat)eolgvla 1onn gr%n atloe p{‘blogglgrlﬁfé nF% af %glggﬁé%tﬁ of ﬂavm
| icovaient attghmicstof] |a31emetmmet§,®baetlad ,at’tachmbnttdf @ naeloaide or

B R e e R e

na&tumhens&fqihasﬁhsndﬂﬁ@mu @ebss-lialing, RecliARfiN, dsueiap beyed
herei n. Moreover, ynucl eot i de orélﬁgol ype{)tl de that

i Jormpitirpdisasthy|apn f%mla&% ahfoy e BhFIRS: 19nef cysteine,

gab@hdtien @ﬁr@é{{l@ﬁﬂa@ nfo@fﬁylﬁt’:(oﬁ"l P¥m @b REboLERRADEIP@RY 1ation, GPI
nmethod is "isolated" even if it is still present in

s dinghos fgyaatieimhy gk dafion, iodination, methylation, myristoylation, oxidation,
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation,

sulfation, transfer-RNA mediated addition of amino acids to proteins, such as
arginylation, and ubiquitination (see, for instance, PROTEINS - STRUCTURE AND
MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Company,
New York, 1993; Wold, F., Post-translational Protein Modifications: Perspectives

and Prospects, 1-12, in POST-TRANSLATIONAL COVALENT MODIFICATION OF
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organismmay be living or non-living. As used herein,
the term "pharmaceutical"”, includes veterinary
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"therapeutically effective amount”, refers to that
anount of therapeutic agent, which is useful for
alleviating a selected condition. As used herein, the

t AROTENp R IChddesdn, Edl, AgadeotiePicssh NeW, Y arie a9 3;8prcoved. , bierh

a regqul r n 0 he Feder al a
advertitere GERRIRE e € Sl Bt oo 68 P2
g ener alAsyus¢dieagnitiedmp harvisiag pmnal(ﬁ)oxmme thieniml@pdhst, did
and nor artlcularly in E " ftl " refers

tdloéi’fﬁ E OPFRTAYS G SeFe ?% ot %redlr"t hadizghfpolodunets

j alonggk ﬂe&hﬁ%‘?ﬁb ﬁ%@@fenﬁﬂle@ﬁﬂh‘nﬁﬁel?@ﬂ&ﬁm% SifD di fikRGot
pepti de bon Eﬁlde i sosteres. Polypeptlde

r stdegizeddysde Hm@rﬁ@wtmﬁ feddcasebmonl y referred to as
pepti des, oligopeptides or oligoners, and to | onger
chains, generally referred to as proteins.

Pdbiglogisali Methods{fixmopleaii n ani no aci ds other than the 20

geﬂ}gﬁ@w ﬁ%eﬁ%ﬁ%. ﬁ&fb@ for '1§91'8yc 8&18Ha?&§£hFJa€¥LvHﬁl RIATKAR®

sQg_gaQ;QQELQLBﬂBBL@mﬂmﬂQmE&ﬂocessing, or by chenica

nmodi ficatio at are.wel

Toe ' iR B e MR- L PR @b FolBhl B ) ShubBRa

t eﬁﬁ:ﬂet&ﬂdm I&X}ﬁfeffsed dl@ir&lnllﬁdlogﬁﬂ@gfaap&tSEschc%k‘oh afL-lfisa
vqu sear ch I| at re.. Modifications

oé’é’Brg Ya‘Eﬂ 3o 066 '% P@Bmafyr%‘“ﬁf&’feﬁﬁosf ﬂ@%ﬁh@éo

backipane ihetnel @dFbin ngaﬁm@l S MISmE Bidd Mmaand- IBRNATMYIOE
carboxyl termni. It will be appreciated that the sane

t YIBREUBPT FSHATT GoRaieinerp idly il Prastemicidsd SERADN e 2omd 1.

Vatykdt s gpl%ﬁi Blre NS pRcestin %%? ch a@s €ty §Bactive mature
pol ypeptide. Al'so, a given polypeptide may contain

mavigteny plsangfio resd) ] erdleri to ﬁ@dla%tsyqyépzlpai astiviry Thehomology
br, tyr Of og Uit ﬁ#%
g%%%ﬁ ﬂuf?én rﬁ%r#ﬂe\bL?lg 6%@5 /%r glnlj([:lﬁ ?1[6 C?lﬂl&/ 155%%1%{%1% clow,
andurb]eéhdﬁéSE@)IblNQZp‘ahwe@nm dsr Myovmésmlm wfvo @yngenelc
post.-transl nat u r
PRty P B e LA SRE Sl A 8 S PR o
acyl at iThe studypRas pdofosiyit dini o@fb;re@ﬁindhﬁlbmbzygoum@mmah |(IﬂR

R R R A R e e

nusteat indeddetinvathbiBe o@BéalERISCAD baGh ABRodExhdbid ledinhss
or lipid derivative, covalent attachnent of

pﬁﬁgﬁﬂ%ﬂ9&§FPﬁ6§146Ww -cross-1inking, cyclization,
di sul f iviee RERGNEQEIRIh RimartedRS sy bat l'yﬂ{ﬂhorfl@ﬁﬁ@ﬁlht%sd
S

coval ent cross- Ilnks formati on of cysteine
originally derived from a 3—year—old patient with Burkltt S lymphoma (ATCC

catalogue, CRL 1596). The tumor 1:10 homogenate was inoculated into 6-8 week
old mice at the dose 0.5 ml per mouse. The tumor volume was measured 2-3 times a
week, and mice were randomly distributed into the treatment groups so that the
groups had equal distribution of tumor volumes. The therapy was initiated when the

median tumor volume per group reached 80 -150 mm® (at day 12 post tumor
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formati on of pyroglutamate, fornylation,
gamma- car boxyl ati on, glycosylation, GPI anchor

nmyri stoyl ati on, oxidation, proteolytic processing,
phosphoryl ati on, prenylation, racem zation,

sel enoyl ati on, sulfation, transfer-RNA nedi ated
addbdulatinn)ofin additie, dobisict thap gieive tnspr st h valsme outside of the

ar I at| on ub| UI t| nation (see, for instance,
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C. Johnson Academ c Press
sdhiee egmigpatignal thaypsherey s Fach 1ezived 260 sygrouseddel8 S.C. q.d.

R%tlﬁsaﬁ 5,85, ko LOMbusONAEAIANSE . e PBGivelyB- 62 (1992) ).

used herein, the term "surviving ani ma means

t he anilmrtic (sgqond btady. dhedlonoe celnsest@fofgrﬂantSa(ﬁBéd@ NQAbat 100
g{ %&ge 9& gID Qghﬁéﬁﬁé Gnd gﬁ]{@m@q{ 5?91@%%%%{[1 )ﬂldErB schedule.
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c aatipenatwoan thrietiragya mdkh RI TUXAN(r) in a nmurine human

rB e o R e PP BRe Bl BATCY A irioa it B-cdh

f»&ﬁtﬁﬁ@dnbdﬂ 3ff&19 B LBREINOEL ctmotiRtpy HithEReHaL L Ighda
I L-. 18 is a non-glycosyl at ed nononer of 18Kd

Wi RIWUW | Heney TSt %@W@tﬁé@@ﬂ@ Redaar.phove p spddiceldy | L-
1 t&lg?iﬂg:aﬁtl"t%néﬁ-t of %etcﬁﬁlgﬁhﬂlorﬁtﬁgaﬁ}afﬁ' thi¥ molMr i ne and human

cDNA encode a precursor protein consisting of
192 andin thg First wkproimesi, deptyrSED Hipindsthe highdgsciof RITUXAN®

ngé’d}% Ido¥SlsHdw dps%%n% bt Bindof QS 3s Qﬁlﬁggﬁ%}ggﬁle%% while at

es 'nto bioactive mat ure prot el
ado‘d@)dosm(léﬁg/eipset),dﬂff@d@dﬁ ehadt® dotmtmgMuahe Hei§ (ARQ/ID
%EZ prne() c(:: l\pl t\é\ges?ngeuyaelgts 0 OSG o:gvlLeg%{l,lvsvlrlreLn?coﬁZnned
I Imﬂlﬂa IQ)SEQidsDoi\KIHJXMN@ ik etk (SiEQ IdDrIdGrZ)tshbvqmdow de an

O B e At Tk P e AR EAN rirsb By S

pehft orgweQ m xwothr ed femal e honozygous SCI D m ce
(I CRPrkdcscl.d) that_lack both T and B cells.
advant dge S8fistigal stgifiacedy fim@étr@?%q%mw@gwr%%“ alﬁcbé aen

Stih@lldda hrs ot Eﬁéd drld@nAyclrsdg GeipnPid BT ainthdaRsofMAtse
exhi bit | eaki ness
graphs, Figure 4, the tumor volumes are compared on day 19 post-implantation. The

statistical analysis showed a significant decrease of tumor growth in all treatment
groups as compared to the untreated control group (*p<0.05, **p<0.01,
*#%p<0.001). The second graph, Figure 5, shows that the combination therapy was
more cffective (statistically significant, *p<0.05, **p<0.01) than monotherapies

alone.
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Burkitt's | ynmphoma (ATCC catal ogue, CRL 1596). The
tunor 1:10 honobgenate was inocul ated into 6-8 week old
mce at the dose 0.5 ml per nouse. The tunor vol une
was rreénstlme ackodd xperimest, aciweghg thamdmbired amerass (n=a,‘ri2d provided
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erﬂ][LM&\{S(EQ)ID_N'O 2) nwsptbcttapwdblye (IDepupeusecond st udy,
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121151ﬁgnmegﬂiéhﬁsyaa’g3du ei- tu'ﬂme acnwntpethozﬁman waBhgiveas
incre n order to have er. W ndowf

1
me Aot rasW &f ﬁhgmgﬁaﬁt d%ﬁeé?ﬁteldr CE Qfrpetiviiyscould

n&@%wnadhdﬂswg dob® of R&GEMaB RletNRESint dbﬁlbhﬁtlérmzﬁl@ nlutiA@HL-
he conbi nati gnal therapy with I[L-1 8 and

RJh‘i L@S‘@z\m ﬂ%”> thdCHnga Becradel vomshding Bderimgp pag dagthe
b%@s%ghste cgﬂlﬁrbe teﬂl?ane&ng/t nersamyuretih- 1§ ehfl‘ﬁﬂ:ed the detfity OF

al one. Two "experinments, detailed bel ow, show
a Psttuatm@s pr@almfgbbsb}gwgme@tamAIBGG@ﬁﬁl\tltycﬁ Nihesllg.oBiBEnSEibN

t t f.l [ nent
RS Aol 1 LS SHRET iy one
(ItNKs;veDl agthowed str ong anti -t um)r activity as a
?I]_gggg d OS e &]% %ﬁ%ﬁt%@ S)n (I)je]f Igt 163'6[8 \é\gli hgrg%’nsprl%es produced
I Lacﬂ.‘&tl()ﬁSEQ\IKDel‘ﬂQrﬁ)deytﬁDma)ﬁbl avidl ted t@sn ap-sdgniglien @ﬁﬁmt
dose However, when dose
ofre%P% %’? 97 MRS ez |6Wnpmé}??€l"§ﬂ8%éa48 308%),
?ds)%&ﬂgiéﬁé %ﬂ%ﬁ%‘r §&M¢E agd dléﬁ Be¥n 6L rRAVHER B 1915 R dTHXAN

nmbi ned
combination with HERCEPTIN 1n a SCID mouse model, supporting the

hypothesis that IL-18 is increasing ADCC activity through NK cell activation.

Example 2: Experimental Protocol for IL-18 combination with doxorubicin in EL-4

T cell lymphoma

Studies were performed in female C57/BL/6 mice. As a general protocol,
C57/BL mice were injected L.P. with 0.2 cc of stock EL-4 cells. EL-4 murine T-
lymphoma cells were expanded in RPMI w/10%FCS. All animals were randomized

to six or seven mice per study group with food and water ad libitum.
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m L-18 (SEQ ID NGO 2). The statistical significance is
denonstrated below in Figures 4 and 5, when the data
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the first of these graphs, Figure 4, the tunor vol unes
are conpared on day 19 post-inplantation. The
statistical analysis showed a significant decrease of
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al femgle C5081/6Bhdeds@)e EITD nscemﬁngﬂdrﬁal Cﬂle K&ﬁ&fﬂ of cornblnatlon

denonstrates that the conbi nati

RithRTRYST the emetderapy with sithgr gtlh:l 8&%@@ HP &\%?) %lelt% Pity.

Ri doWu bR a\l\%% RE deﬁ%nﬁﬁté@ﬂ 95\13194'1 @}Hﬁérlﬁltentts h2tb@b&SK. The
dose tested. However, simlar |evels of act|V|ty coul d

besxgrapla ofyprentumenestiviis sed profongition:of Hitspiveis demgrstrated in
i ﬁﬂ?lr@ 2t '%%rhgg\glrfb\?\%ga{s)\g %kllﬁ!tn:'v\?lél%ﬁ aglﬁqglg‘ex:bﬁe%( nd'&Q h @aatll' cﬂ)gmg
r egpoersenacuiuMiedira \ehiskerisett] obgurte-of d8y 1'Mrandell vehiclg gnice

enhanced.t he act{ f Ri UXi mab, presumably by
aueé BREIRG ee}lﬂ&ﬁ {gt}%;osflmplanttmncel I's. Since SCID mce
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o i AT et ot B P et S Flom

Prihdredsedsupvios U e da@iibidh dfotBérapisholed idmdl BRLCYH €S

in vivo and led to anu-regulation of Fc ,
lifespan at 12 mg/kg dose. IL-18 monotherapy at doses of 1, 5 and 25ug/dose did
not show any increase in lifespan. When 12mg/kg of doxorubicin was combined
with 25 pg/dose of 1L-18, there was a shift towards increased survival and increased
cure. When these animals were re-challenged with tumor, they showed protection.

The inventors then examined the predictability of surviving for a

combination therapy of IL-18 and doxorubicin was then examined, recognizing that
it would be advantageous to identify the best dose for both reagents that would result

in synergistic anti-tumor activity. The survivor probability plot of the data shown in

Figure 9 is shown in Figure 10.
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receptors (FcgRl) on nonocytes. Herzyk, et ah,
Cyt oki ne 20:38-48 (2002). Synergistic anti-tunor

conbi nation with HERCEPTIN(tm in a SCI D nouse nodel,
supporting the hypothesis that IL- 18 is increasing

ADCC activity through NK cell activation. Exanple 2 :
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m??j.f RO, A SRR Naflenall O Bl EA SR Gl BRE

mpeefile mpadtleatedbém@ﬁmxdaly&llimﬁﬁa@wtwatmm Kptvag festad, and the

I ncr ea | fespan al cul ated by study
grdalfﬁ? Elg@lFeéﬁgA a\ﬁ@ﬁﬁom For mL-18 (SEQ ID

NO 2) %%brﬁﬁhétﬁﬁ of RRL.aBYSMQ D NtPRPidiogbibicih EL-4 T
cell lynphoma, the data were analyzed with respect to

mr%ﬁse@ﬁlﬁwa%ﬂd thy sye anerbeipt petietediGPY pqSésVﬁéFncellq“EféTLS)

pPrek g&g%lvged Nk deuI; §s cﬁﬂaﬁbicm Jl@rfepm%@ &1 rEPyNALdyQBRlin
therapy with mL- 18 (SEQ ID NO 2) and doxor ub| ci n was

asss%grseédltqdwytw1@%g@ﬂ@c éumqrdiblﬂmgﬁo dBlie apharfcementef activated

hgsltmeclecé?ﬁ 3 d g c%i‘ts 411 Pésﬁ %lsé toI %M&%/ILH@%O%%Q?\MS

I nation t erapy over 't he nonot her a
elrmhre enhwhtedlif cif SiE@nk DBNS) az)comp@rn@to solrendczmtsr ubi cin
3'{3?;6" ét\é\v@ 3 1deg11?aqi'1\a_i10;r%}é )%Ig ex | %rlfc’n%\/tet l%ow{ﬁ rr%olrxgglc %cui dqes not nd
p rredhmn gatl 8 emhaﬁéedl NK eelsmmty elodapm@d manbeldlllmg) F]Flgillfeﬂ 2 9.
n vehi.cl.e ani mals expired (on

é’;?mf%iméqs % %g W@"t%é%ltyt 18 PRRATAE YN iRAl hT ei‘h V%lqb
derkérubeiiivhBslaiald @t Aebeibed BN 1 RIIEQBINOL D alin6 Cor

expi red between days 16-18 post-inpl antation.
combination with doxorubicin, both showed robust NK cytotoxicity.

Example 3: Protocol for Phase I Clinical Trial of IL-18 combination with

Rituximab

This Phase I is an open-label, dose-escalation study of human IL-18 in
combination with standard Rituximab therapy investigating the safety and
tolerability of 12 weekly ascending doses (1 to 100 pg/kg) of human IL-18 (SEQ ID
NO:1) in subjects with CD20+ B cell NHL.
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dose of human IL-18 that is safe when used in combination with standard
Rituximab treatment in subjects with CD20+ B cell lymphoma. In order to
evaluate the dose-response relationship for human IL-18 (SEQ ID NO:1), which
was found to be bell-shaped in previous Phase 1 studies, a dose range of 1 to 100
ng/kg will be used to examine the lower (low dose) and upper end (mid-range or

high dose) of the biologically active range in subjects with CD20+ B cell
lymphoma.
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study), three subj ects are treated I n eacn
Both the MOPC315.D3j005 and MOPC.D3j03 studies were analyzed to

25  evaluate effect of murine IL-18 (SEQ ID NO:2) combination therapy with

HERCEPTIN® on the growth of murine plasmocytoma. For this experiment we had
to transfect MoPC315 cells with ErbB2 (HER2). For transfection, we used 1.5ug
ErbB2 expression vector (BioCat - 108912 - pcdna3.1(-) ErbB2 ) in a 6-well dish, as

described using liposomal transfection with Lipofectamine™ and Optimem™ media
30  from Gibco. Selective pressure neomycin (450ug/ml G418 Sigma G6816) was
added to the cultures after 2 days. Initial positive populations were selected by

fluorescent microscopic inspection of in situ cultures stained with Alexafluor488
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png/mouse, twice a week, i.v. ) The treatment in MOPC315.D3j005 study was

25  initiated after the tumors started to grow, which was on day 14 after implantation.
The results of this study are shown in Figures 13 and 14, expressing the data
as meant/-SD (Figure 13) and as mediant/-range (Figure 14). We first checked to
verify whether the data follow normal distribution (Gaussian approximation), and
we compared standard deviation values to make sure that there is an equal variance
30  (viz Figures 14 and 15). We found that there is a normal distribution of the raw data,
however the standard deviation between the treatment groups is highly variable

(>3x), and, therefore, we cannot use the parametric test (such as ANOVA) for
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N@pﬁﬁoxﬁmxﬂlon) and we compared standard deviation values to make sure that the
25  equal variance test passes. We found that the raw data do not follow normal
distribution; also the transformed data (log10 or In) did not follow Gaussian
distribution, nor did they pass an equal variance test. Therefore we could not use a
parametric test (such as ANOVA), and we chose a non-parametric test (Kruskal-
Wallis analysis) for the statistical evaluation. The detailed data and p values are
30  displayed below in Figures 19 and 20.

In conclusion, the statistical analysis of this study revealed that combination

therapy with mIL-18 (SEQ ID NO:2) and HERCEPTINZ is better than monotherapy
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treatment group with the signiﬁcant effect on turnor growth as compared to the

control group. This means that the combination therapy (75 ug /10 ug) surpassed
the monotherapy groups with 5-FU alone, or with mIL-18 (SEQ ID NO:2) alone,
because monotherapy did not show a therapeutic effect better than a control. It is
important to know that this difference is statistically significant and robust — it was
determined using non-parametric tests which are less sensitive, and less powerful in
determining statistical difference. In addition, survival analysis demonstrated that
the combination therapy (75 pg /10 ug) was significantly better than the
monotherapy group (75 ng). The significance was extremely strong with p<0.0001.
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s anen hibughheenangwerahadttac t&istdlach a1 befwkd Gws @ams povean te deteae,
o Dt B PR e Bl T Bl G W e LB IR T prism
paGrapieitad iaad SigaiaSeoul d not be used for anal ysis. The
data were transforned using log 10, and they still did
not pass the normality and equal variance tests

(skabbi B _anal vsis displaved bel ow - for select groups).
Ther ef or e, %%%ggr , & al-Wallis

anal y&P¢ ang s used for the
sfati sti cal Jevalwuati ta and p val ues
al eldl spl ay@q In the gure 23. Figure
éxf \oal'\lfglr\?nl | 7 1%WW -SD) show t he

4 7 10 100

5 7 30 100

6 7 100 100

7 7 0 100

8 7 0 0
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conbi nation therapy in sane Col 026 syngenei c col on
tunor nodel. It is clear that animals were treated
waob@s/114183 t unor vol une reached between 80- 100 RCUI/BH2008/057615
si ze (advanced tunor nodel), either with IL-18 al one,
5-FU al one or in conbination of both drugs. The better
view of anti-tunor activity and synergy for
combi n&iguon2§ anehresshe saanteeiaparasfegureew iHlOVFéV@U lireFigére 28, the
Survi val of. m.ce bear di f ent Ireatment
o e iy LR, TR R i P R b 6
analeyisdrsanad i b@\ﬁalhlpai@ctotew thegfoaditherhlﬁsfjndfcfaﬂlﬁmlaﬁorsﬂhm
in Fi ere was a statistica iffer '
s M affﬁﬁégé}\%é ¢ %OF‘E’éHaF%B?w{re*’d‘i‘l%ﬂ%‘tl\/ﬁatzwaflﬁé%&%@g°34)
5 graagpLherigid 1h@taﬁama11§1§1gmﬁaan& Bal-amor Witvity 10 g of
mL-18 (SEQ ID NG 2) and 75 ng of 5-FU Exarrple 6 :

Efflcacy of corrbl natlon therapy vvlth IL-1 8 and
: R 6) Hvk f bh N o] vy tiahwypald result

p 5367 LAV ' %
o el T!%nﬁ E’rtwug etndt St (%%m% ‘%912{ tﬁﬂ_e‘i 8t '(“gEQ -

NQ 2) Ma@l@@mﬁmmsnmmyltﬂhn@eﬁ“mcyoﬁ E‘IlECﬁRo&nBﬂKH:%e&ﬁ

0 oK BRTE KPR G i LIS SRS o L

MIlHoBEem el Bt vaReattd, whdn Ie chﬁ[bﬁ}gemlﬂﬁﬂhe an@ormeae lresistant to
Muri ne RENCA cell ljine s ngeneic with BALB/c mice
i iyRaHeEdeP Y theuegrsing et BreAt's. merpsy gishang g Mug ced
eyl M@kt St 1HEIRY 5t AEx IOV TRe f)ﬂéﬁ‘en-cr@@f}”ﬁ rdemdrd el k8n WRs
dosed once a day on days 14 t s.c. Pazopani b was
ddsmer wise dapsugycdh Andidys tl&npr@ Wewzuﬁdcby 518 gpd dgxgubicin
st rROal ys R4, g 4f
15 Cg%%gﬁ%%ﬁ? bet \/\%lér?§1?ehiglegr oupvg kﬂvl\glgg%ét er d F? ucg%l3())Then
t he datfaiswspainsautil dexigndvasas fig ol Hltht&?smcm g%lxilaplotype
d i t. t [
%lﬁ‘g%l’%\}g ggpcl g)él euﬁ%g(gceﬁ arﬁé t?ﬁ'ésaé 1‘3{) ?ec%w%x? gdoﬂﬂéé t¥e§1 %r of
mmlbasiblebm aﬂ[IE‘lyﬁlph hadd sl frbmrthet X2 G00Y UCp‘er tmtm:rq ¢; sze)
tlnE ore rou s. sho
S BPRopranty! CBh st L Py e e ool i epceived
20 The-YaTaoaicdkdudier sdvptiv@trdofes sl ﬁﬁlce(vl?@é orall 1pn @t Sdithi BIL4 b@ior

and_ t refore a non- rretrlc

stesil &ti’ 512 GrofRogr i %Ceggt%%lﬁ ﬁéﬁ@%ﬂﬂaﬁ) origin). All
CaBhpiB@t wer thaRH AR TNAS(3 06 © Hd Iﬁ@@e q@nd.c)ForsthRWAayshhfter
F;gure 28, even though a non-paranetric test had to be

APLVE ALY FEASATIG BB etdéy@é@@@tw@ﬁrw@r)eﬁh‘*erecwawtram was
p%@&@a f)ﬁr‘é)%siegyrﬁnl) AbiSthé GRle RALEMAL G HERGS HRNinf¢ At kiR

i ncl uded
25  Weight and survival of the mice was recorded to establish a time-line of weight

loss/gain and the abdominal cavity was palpated to determine presence of palpable
tumor mass during the weeks after EL-4 innoculation.
The Pfp/Rag? mice were purchased in the maximum quantities available — 4
males and 4 females. We also had two older mice left from the previous study. In
30  order to increase numbers of samples per group as much as possible, we decided to

utilize all these mice: to avoid effects of sex and age on the results, the sexes and age
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G aphPad and SignaStat. Table 1Figure 28 anal yzes the
sane data as Figure 27. However, in Figure 28, the

was done to performa "cleaner” analysis by conparing
sol ely the nonot herapy and conbi nati on t herapy groups.
These data show that conbination treatnment with

pazzem@asminly cﬁﬁdﬂ’t&ﬁﬂlﬁbﬂ\)/eeanbb tiwlo- grd@src&swéde'szed the lymphatic cells

st caII ant ant

>t BoR iy s tsp T ol PRl B bl oy e i

menor y Richads nfvdildciiltdﬂl thzﬂ?ohﬂlré whdnd @gl@ﬁcahﬂlfﬂsﬁhkﬁ\/ih welghtiRdtween
reventlono tunpr. r se. W a ss this sti.o

83} ?@@tgrﬁ‘{:}’s@f M ngﬁ‘ %f“&”e?]&ﬁ%?rﬁo‘g&l}a”e%‘?e? ?f%lgﬂt

\'anﬁl ih B ati&ktddnae® (MLNaLd P MhRfesIMY MEbd dire td the(fREDat BN

2) and doxorubicin. Those mce that were cured,
mélﬁe et EpREIMiREk 1S Giite hoashibeir ippne fRatoesq @ising therfirstthree
%325 AR/ Qb and WIRES RGPl chhRMed @}é%bmrayrapld
ani smthat was induced by treatnment  of
doxeghiishiaiapd patpedlpiumeeprséorgscitps farpmpaitamyin ¢l qogtrq)lrgrm 4411
b;@&ﬁtﬁglﬁgeecggg%g@g% g%égllghhc?v% e{ Qﬁéugv&&”é%ﬁ ?ec‘gﬁ&]?s 531%9%
emyﬁbougimm (e bOW HaBiagalpelse ﬂ@nm rmdthlélagdmmnSO)le m@iedhad to be
rlmetal desi S, Rag2 m ce (H2b
e@ﬁo?y%{] i rapl%g e 8“% loclsﬁor.“%hlﬁ?é%aqws and CTL
act ivity) received adoptive transfer of 2.5xIO7 spleen
n]ga é/gph node cells fromthe IL-2 (3000 U per nouse
b c.) treated survivors, or control C57BL/6 mce

(Osﬂioﬁ}nw{r\éhé{&f fromd |Gt b& of ﬁ@c1§1€&t§'t%§&d'shtl# sdw@pnb]hty
weeks after adopti e transfgr m ce were chal | enged

wi (Th-23.c.300QHdm Eel(l s qells - 4 |lis-25.c630¢ 1oy d daysyduclediL-4
nmouse |y (ﬁgg}omﬂ of ¢57BL/6 (H2b) origin). All

i ncl uded. Thi s addi ti onaPCTUNS/057615

recipients ‘were trgated with IL-2 (3000 U per |npuse
g.d., s.c.) for thrlee days g4fter adoptive tranfsfer

(st on the dgy .of fAtive transfer). ThHe
cﬁpf e‘g?)%tt?eﬁﬁe V\Eszééllil%t d purposéfy to haje tHgected
sanesggn@tshﬁ,imm:round as tlhe i nnocul ated tunfor.

of the M ce was recaorded flo

Q

establish a time-lijne of weilght | oss/gain and|the

ggﬁg@ﬁ@ﬂﬁﬁ%irﬁi\éev‘f 5%@4&6@“‘1 to detggm ne p”iﬁ@?ﬁo&ﬁted

e tunor _nmasd during tlhe weeks after FEL-

i nnocul ation. The Pfp/Rag2 mice were purchased in the
Ve &l 50 “Fad L B AP TH BB U diene BB bAP BEwn desinst
S trinelyr chlalﬂenge in mice that were IL-18/doxorubicin treated, versus normal control
animals. Mice that received lymphatic cells from IL-18/doxorubicin treated animals
were protected, while lymphatic cells from control animals showed tumor
take/growth.
The EL-4 recipient mice that received survivor lymphatic cells survived
significantly longer than control mice that received lymphatic cells from normal
naive donors. The data imply that the adoptive transfer from survivor mice had a

protective effect on the EL-4 tumor recipients. These data offer an indirect
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order to increase nunbers of sanples per group as nuch
as possible, we decided to utilize all these mce: to
w@r®sd1sssF ect s of sex and age on the results, PCEHUSHREBST615

and agewere evenly distributed between the two groups:
one received the lynphatic cells from EL-4 survivors,
and the other received cells fromthe normal contro
BGlemog@ratiResiuhtsory Adictiatngtie £halt tumbesvevivas (Figure 29 and Figure
SE%Eificant_difference in weight between the two

ps of mce during the first week after EL-4
chal | enys,is anighpoltent\iiai @l tthag adutd makaddmbifdtion sf agnat ed

(Figure 29). This result be due to the fact that
a1 h R st Apwb e YRR PUL e BPeTion CHBEECA Y fo any
51 fﬂ%ﬂéﬁlefa%?})ﬁﬁl%@ndﬁu{f 'rr[éﬁlohh"i? cfeﬂlsf tRAt cbl’ﬂlﬁ@@co@ﬁy&un@# Bd ‘ngrelgn

the second and third week after EL-4 chal | enge,

olsgé prraentaclpngp @ulddicdrghhybingficipgansdilpldoyigh lﬁW@fi S%fﬁbr/ or
a%ﬁ&ﬂ@%a&Qgﬁﬁ%ﬁ?&n&ﬂmlaﬁmﬁﬁﬂbﬁﬁkn@§0Up Al contro
died Wwthin two weeks, however all survivor-cel
reC|p|ents survived aIthough two (out of 5) had a
pal pabl e tunor in the abdonen. One nouse had to be
eut hani zed, due to rapid gromh of the tunor for
ethical reasons. Table 2 Table 2 shows the summary of
the findings with respect to protection agai nst tunor
challenge in mce that were |L-18/doxorubicin treated,
versus normal control animals. Mce that received
| ynphatic cells from | L-18/doxorubicin treated aninmals
were protected, while lynphatic cells fromcontro
ani mal s showed tunor take/growth. The EL-4 recipient
m ce that received survivor |ynphatic cells survived
significantly longer than control mce that received
| ynphatic cells fromnornmal naive donors. The data
inmply that the adoptive transfer from survivor mce
had a protective effect on the EL-4 tunor recipients.
These data offer an indirectdenonstration of nmenory T
cells in the EL-4 tunor survivors (Figure 29 and
Figure 30). This is an inportant finding that could
make conbi nati on of any chenot herapeuti c agent or mAb
with IL- 18 a superior cancer treatnment to any
nmonot herapy. Induction of nmenory T-cells that could
recogni ze tunor as "foreign" and prevent relapse would
be highly beneficial, and IL- 18 with its good safety
profile, a drug for any potential conbination
therapy. What is clained is: 1. A nethod of treating
cancer in a patient in need thereof, conprising the
step
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of : separately admnistering to the patient a
conposition conprising: (i) a human IL- 18 pol ypeptide

(ii) a nonoclonal antibody against an antigen that is
expressed on the surface of a cancer cell, wherein the
anti body has anti body- dependent-cel | - nedi at ed
CYWbad is ckaym¢ddOCC) ef fector function, and wherein the
anti body is not an anti-CD20 anti body. 2. The nethod
as claimed in Caim1l, wherein the adm nistration of

t he tonp@sthbd eMtraatnPeansériiga piteenhimaed thereofl Somprising the step

poI ept i EQ I.D NG 1) and t he nmonocl onal anti bod

fy? %ﬁ%&ﬂ qeé‘ng e ?%%FHWOEE’O&IP% ﬁ%Pr}Sng'CR‘;?E‘F
Whﬁﬂ%qﬁbb uﬁ%ﬂEQHﬁbﬂﬁﬂ)ﬁQmﬁ&nﬁ@&D@ﬁh&b@ﬂm&@ﬂﬂhﬁ%hﬁ@
the human 1L- pol ypepti de ESEQ ID NGO 1) and

rrd%@P'@ﬁ%llan%l?ﬂdW @é@wt P8 ar{Eg d13t ISAKDTCRAYH ONHIE Prifarc oh@ cancer
huyag! r\xxﬂe'relﬂ- ﬁle%ﬁhﬁ/ gfﬁtaé QﬁbgﬁE&ﬂeghehpcelllﬁledlie@%ﬂ&%I @IREL)

first . as claimed in daim1, wheréin

t rvéfquhfum:tm @Itdl wiwr@m thehatibaslyporit ei eri-€B3P ﬂliltshomg t he
human 1L- 18 pol ypeptide (SEQ ID NGO 1) and antibody is
sequential, and the nonoclonal antibody is

admi i st &heohethpd 8¢ claibied Th€lamet holtbreis theladmmrestration Qf the m

oSBT BB R0 RS R R R Rl
i nh@gtional ety & SmulBmlousCD44, and VEGFR 7. The

method as clained in Claim5, wherein the antigen is
HER- 2, and t he nonocl onal antibody is HERCEPTIN . 8.

The mret hoge asthed & AEshel th @aﬂh m vlherem Qfeahﬂummns@ap er
I s chosen fron1the roup _of kin's

B-COBIPPS I copRiigieR theshumpibhd %aolysentwp £SEQ He?nd
T rﬁ(ﬁ{oklomr&nmg kd é’éq§enltﬂﬂmml?erelﬂ\Me hufdalr !IL-MOI?I)&)%GG (SEQ

| eukem as, ovari an cancer, breast cancer, |ung cancer,
sdPA¥A) istdminiserce Arsser | pancreatic cancer, thyroid
cancer, hepatoma, gastric cancer, WIns',
neur obl ast oma, gliobl astoma and ot her brain tunors,
col oh caﬁh@n&ﬂméadeHEénc@bhnpﬂdgtandw@anmﬁﬂnnmnofﬂw
cPﬁlgasnP n {o%lgoglltsmﬁ ghechélﬁn%{é ?L NR7Te polyB%H 1dg E%EFQ I NO: g) and antlb/f\)dy
t Hesogoéntial; anpthe siongclohut attbepy Bfadmedpatdfist.y
adm nistering to the patient a conposition conprising:
(i) hurman IL- 18 polypeptide (SEQID NO 1) in
combg nat TROmMBhbH adel§idled ireClainaMdvdréin thR antigen is chosen from the

group of: CD22, CD19, HER2, HER3, EGFR, IGF-1R, AXL-1, FGFR, integrin
receptors, CEA, CD44, and VEGFR.

7. The method as claimed in Claim 5, wherein the antigen is HER-2, and the
monoclonal antibody is HERCEPTIN®.

8. The method as claimed in Claim 1, wherein the cancer is chosen from the
group of: Hodgkin’s lymphoma, B-cell non-Hodgkin’s lymphoma, Burkitt
lymphoma, T-cell Non-Hodgkin’s lymphoma, AML, CLL, MM, other leukemias,
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chenot herapeutic agent. 10. The nethod as clained in
Caim9, wherein the adm nistration of conposition

W@vpnisEBshg t he human |1 L- 18 pol ypepti de ( SEQ PCI/NE208§/057615
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and the chenot herapeutic agent is sinultaneous. 11.
The nmethod as clainmed in Claim9, wherein the

adm ni stration of the conposition conprising the human
| lovarldh qaoéey Jeptsi checdr SEY ¢aDcdiBaidomanbladdee cancer, pancreatic

henot her apeuti ¢ i s sequentjal . ,and rein the

p R HacsF oy R SERTE By ot hSb
adfiobliastb@k e dthérdirain futnorsl beloedted el ednaerpdstatd chhcar, m
9, wherein the adn1n|stnﬁ i.on of the conposition

c OR8Nt # 15E! FTFRAME 09 S0 GBFYpept i de (SEQ I D NO 1)
and the chenot herapeutic agent is sequential, and
wherei n the chenot herapeutic agent is adn1n|stered
first. 13 mothrd ofdtcAde @EcE it PEWNG iR nesdthercdf, capfidisEigihe
t h@e e ﬁﬁﬁ%ﬁ}aﬁﬁﬂﬁls&rlﬁ’%mﬁe ﬁl@ﬁ%ﬂg)oglfl&méntﬁﬁlsgfgoggl n,

dOXI| t opot ecan, tering drugs, carbop
arimmeﬂlati&mpltye@tldgé&ﬁﬁ R, n d@m@gatmgzrlﬂm eutant andii) a

o é&ﬁb@ga d%gg%%§tlne ant i angi ogeni ¢ agents,

pazopa The nethod as clainmed in Caim?9,
wherein the cancer is chosen fromthe group of :

Eﬁ?g n' %hﬂ%ﬁ% gsa df,alr%-gﬁ IIA %lm Ebvg%((fgn Ihe aﬁmn}l %P n of
CchmpM\AlorDctdf@lhsing tikeeiinas 10\ 8 hbBPeptian CHEQ Ilb NE)iB)tand the
céﬂcer un% cancer, sarcomm, bl adder cancer,

p (oo

@P@Q?ﬁ E9F 1S SIPR/RBS WS cancer | hepat oma, gastric

cancer, WIns', neurobl astons, glloblastona and ot her

brai n tunDrs oIon cancer, . rectal cancer, prostate
canckl, B¢ @ﬁ@%as Haimgfl inelajm Qawlarsip the administekipmof the

c %&%Bﬁnoé&mpﬁsﬂg&m&nﬁh mne%lygaotfaam 1T NG Pk Nt

in need thereof, said nethod conprising the step of

acﬁhﬁmbtb@remuﬁg agat shedqusaiidlemel véiersomipe Simpol.- Sopalynestidy:
hengtIPLNO %?15@%&1&96&\@5@ in combination with a

erapeuti c agent, whereby the treatnent results
in long-termsurvival and/or prevention of cancer

reocgyrr ducti o i nmunol,.ogi,ca
t he % ti zﬁ? rnet%g&j asrﬂalmed elgmé g \Xélilel‘eln mnﬁtr% %th
V\/mem@bntutmmeﬁg ttlteelfuarae UL4i18 pa@pmndb (sSE(m 3 &0 f yaathche
g;;gatg tggtfflpeﬁmc agént 1s S c?utereltcl:a and where?rl the c engotherap%utlc agent is

administered first.

13.  The method as claimed in Claim 9, wherein the chemotherapeutic agent is
chosen from the group of: doxil, topotecan, DNA-altering drugs, carboplatin,
antimetabolites, gemcitabine, drugs that prevent cell division, vincristine, anti-

angiogenic agents, and pazopanib.

14.  The method as claimed in Claim 9, wherein the cancer is chosen from the
group of: Hodgkin’s lymphoma, B-cell non-Hodgkin’s lymphoma, Burkitt
lymphoma, T-cell Non-Hodgkin’s lymphoma, AML, CLL, MM, other leukemias,
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anti met abol ites, gentitabine, drugs that prevent cel
di vision, vincristine, antiangi ogenic agents, and
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wherein the cancer is chosen fromthe group of:
Hodgki n' s | ynphoma, B-cell non-Hodgkin's |ynphonma,
Burkitt |ynphoma, T-cell Non-Hodgkin's |ynphoma, AM.,
CldvariddMangt Hecast @ukenuagcancaragar@macislndder panbcremreatic
canc sar bl a r,canc

i e W SR ST O T T
c agmﬁelﬁstoﬁ/M hieBothertbedifi abloas toloR car@ki, eddtah sdnosrapratate Ghulver,
brain tunors, colon cancer, rectal cancer, prostate
c a’iﬁ%’roman’i?P%lr?SﬁrﬁmlP%%fl ang SKip C¥%FSi noma, and skin
cancers. 18. A nethod of treating cancer in a patient
in need thereof, said nethod conpri si the step of
adni -st Arnetbod of thep@neranees it 2 BAUEBI @§¢dtg theypofe wighmeepshg:
h %ﬁl@néllﬂrg th% Bte ?%E@ﬂu@is%@ng fo) this Batféﬁﬂpéd?fi}}o'sfﬁﬂn %Iﬁﬂis"i’ng

nmonocl onal anti bod y agal nst an antigen t hat 1s
expmes dled8 OFEQ He NS | in cembihatipnoeitfcaehemetticrapewteragim. t he

I
ey iRt O WERREAF R P8 aha P BB ot copgy
ant@bw@gwbgmhmﬁwamnaﬁmumﬁbﬁ@uaMmmbmdynﬁhqm&@y.the
treatnment results in |longterm survival and/or
prevention of cancer reoccurrence and induction of
i mungl O@h@ﬁhthﬁ@ a0l yimicd irt QRinp &S, iveteid Se cldrothe@ifratc agnt
cl.ai med rein th ntjgen jis chose
f rl%ﬁl}% r%rp ﬁ?pgr%lfp O%CSQ)QF t%&e@an ft USG#F0 Patln
| GhtinBlabdWids; bemditebie, dridse@ ﬁ)fbvérﬁ%@lﬂ’ﬂl@[sﬁ)n QEAiSUﬁ@%ﬂM—
and VEGFR 2 The method as claimed in Oaim 18,
WHEBIGEFIE HENS A @PZaPaniBhosen from t he group of:
Hodgki n' s | ynphoma, B-cell non-Hodgkin's | ynphona,
Bur ki tt nphoma, T-cell Non-Hodgkin's |ynmphoma, AM.,
CLL, I''wM Té@ method auneimed & Cloiral b.arhersinthe canchy is skesen from
c C
pane By ot R mpBAAE B b B S Bloma, Byt
c dyoplromaNT'tagd Nonéadgkin[ sdginplmana, giMIg I 1ds tMivipotherdewdde mas,

brain tunor plon ancer rectal.&qﬂf grostat
ovarian canc r, 0reast cancer Pg canf:?r sarcoma. cr Cd a P(ancrea 1C
cancer, ‘anofma, rehal® ce caf Ci hona S

C aanEy Shyr01d cancer, hepatoma, gastric cancer, Wilms’ neuroblastoma,
glioblastoma and other brain tumors, colon cancer, rectal cancer, prostate cancer,

melanoma, renal cell carcinoma, and skin cancers.

18. A method of treating cancer in a patient in need thereof, said method
comprising the step of administering to the patient a composition comprising:
human IL-18 (SEQ ID NO:1) in combination with a monoclonal antibody against an
antigen that is expressed on the surface of a cancer cell, wherein the antibody has
antibody-dependent-cell-mediated cytoxicity (ADCC) effector function, and wherein
the antibody is not an anti-CD20 antibody. whereby the treatment results in long-
term survival and/or prevention of cancer reoccurrence and induction of

immunological memory in the patient.
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19.  The method as claimed in Claim 18, wherein the antigen is chosen from
the group of: CD22, CD19, HER2, HER3, EGFR, IGF-1R, AXL-1, FGFR, integrin
receptors, CEA, CD44, and VEGFR.

20. The method as claimed in Claim 18, wherein the cancer is chosen from
the group of: Hodgkin’s lymphoma, B-cell non-Hodgkin’s lymphoma, Burkitt
lymphoma, T-cell Non-Hodgkin’s lymphoma, AML, CLL, MM, other leukemias,
ovarian cancer, breast cancer, lung cancer, sarcoma, bladder cancer, pancreatic
cancer, thyroid cancer, hepatoma, gastric cancer, Wilms’, neuroblastoma,
glioblastoma and other brain tumors, colon cancer, rectal cancer, prostate cancer,

melanoma, renal cell carcinoma, and skin cancers.
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