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WD 2005/ 003298 PCT/ US2004/ 016995 5 SURROGATE
THERAPEUTI C ENDPO NT FOR ANTI - CTLA-4 BASED

woO dsNGE29ERAPY OF DI SEASE 10 CROSS- REFERENCE TeCRIES20DED 6995

APPLI CATIONS This application clainms priority to U S.
provi sional application Serial No. 60/475,067, filed

on May 30, 2003, the contents of which are hereby
incorporated in their entirety. 15 FIELD OF THE

I NVENTI ON The present invention relates generally to

nol ecul ar i nmunol ogy and the treatnment of human

di seases. In particular, it relates to refined

treatment nethods using antibodi es agai nst human

CTLA-4. 20 BACKGROUND OF THE | NVENTI ON The vertebrate

I mmune systemrequires nultiple signals to achieve

opti mal imune activation (see, e.g., Janeway, Cold
Spring Harbor Synp. Quant. Biol. 1989;54: 1-14; Paul
RO AT, TR B O -4 BASED
12 and 13, pages 4AMMINATHERABYI|OQOF ®ISEASEhs bet ween

T lynphocytes (T cells) and antigen presenting cells
(APC) are essential to the i mune response. Levels of
many cohesive nol ecules found on T cells and APC s

i ncrease during an imune response (Springer et al.,

A. Rev. | GROSS-REFBRENCIERTORPLAJEINAIHY 1

Current Opinion in |Inmunology, 1988 Eds. Kindt and

LonG, 5192 9 SR S HRCLA08, TOURLATE B05oria

exb adom s 7aaidd\atvgy 26,083 ,ahecom@iteoihieh tateigeretty incorporated
stimulating antigen-specific T cell proliferation than

aria thaisentiglyl WO 2005/ 003298 PCT/ US2004/ 016995 APC' s
(Kaiuchi et al., J. Imunol. 1983;131: 109-114; Kreiger

et al., J. Immunol. 1985;135:2937-2945; MKenzie, J

I mmunol . 1988; 141: 299EIA OF THRINVENIYONV cz and

Unanue, J. Inmnunol. 1988;141; 4083-40&8@. T cell. i mmine d
response is BICRRTEIVERRNIELates gaperplly, ) palecilay jurpypqlogy an
54 ' 1 r ' : - A®eatment methods
o nEhg S BORhRLARE! 1EppBoptar o reffe o LTTID Wentment »

c ehdisg sutibodzs agRGt dpman € TpAeduct i on of sol ubl e i nmune

medi ators (cytokines or |ynphokines) (D narello, New
Engl. J. Med 1987; 317: 940- 945;

BACKGROUND OF THE INVENTION

The vertebrate immune system requires multiple signals to achieve

X

optimal immune activation (see, e.g., Janeway, Cold Spring Harbor Symp. Quant.
Biol. 1989;54:1-14; Paul William E., ed. Raven Press, N.Y., Fundamental
Immunology, 4th edition (1998), particularly chapters 12 and 13, pages 411 to 478).
Interactions between T lymphocytes (T cells) and antigen presenting cells (APC) are
essential to the immune response. Levels of many cohesive molecules found on T
cells and APC’s increase during an immune response (Springer et al., A. Rev.
Immunol. 1987;5:223-252; Shaw and Shimuzu, Current Opinion in Immunology,
1988 Eds. Kindt and Long, 1:92-97; and Hemler, Immunology Today 1988;9:109-
113). Increased levels of these molecules may help explain why activated APC’s are
more effective at stimulating antigen-specific T cell proliferation than are resting
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Sal lusto, J. Exp. Med. 1997;179:1109-1118). This
response is regul ated by several T- cell surface

woeoes@nsa9s, i ncluding the T-cell receptor conmpPeX/US2004/016995

(Weiss, Ann. Rev. 10 Immunol. 1986; 4:593-619) and
ot her "accessory" surface nolecules (Al]ison,

OPARCsI(murisiler al ol mmenaly 4981531 ggrwg@?elggrgegﬂ?“f Tinmunol.
DS ps YOS a0l MGRGART T hRALEL (TREAN D007 0P and )

A Tsviteiddieghay, J. thunenc988;141y4088-4088pcl onal

anti bodi es on the surface of ceIIs MM ch%?lf, E{;{_é [cell
Leukocyte Tybps@binmpyne TESHOPPLS BrFoPP e T acess pvglves cell-ce

mteracag 7)Sﬁn1]1$er(éf?glg Add ﬁﬁmbuﬁ?lh POPS.0BS. Q92) Fartlcularly between

ycopro I Munogl o super am
( Ar uxﬁd srcagsdrySeiid sudPrascAAPMat dnd p&achmlolSof solulge’ ?rmnune mediators

el R e (PPEATD: S e I5Mef Rt 799 §Rs!
3&?31 %%61 fﬁﬁ%ed Gorranb. 1@094@ POeTREGEPEAS 1§ P@hlaﬁé‘d y several T-
nol ecu

ctions |n an alternative T cel
acdellsatfacnrepatdraapclddiogitect-ctll oreepthneomplex (Wte@@ Agn. R

T-cel | to J L L
RN T
r 686l ¥EmWhd1N 962534 BNA 19 SBrif g, E&ngi@im)'rl\@&lylof these accessory
responses initiated by various polyclonal

( rmoleeviesiany ypatially ascuizing cely a}mf%?f i FgreREop( %5 &%&eys defined by
t
P r%‘g g%at%flgﬁy?ﬁﬁﬁg%g%nﬁ 5 elﬁmomé,p r ocC. ﬂ%aeﬁ% &E(% Qg[ ¢ Mé%}ilael’ Ed,

1988,186,1d. ng’@ﬁbxf&fdﬁhhﬂvﬂﬂ%k@@xéﬁrda]ﬂ\( szﬁ7¢nce 1989
244: 33 34 ) as a consequen e 25 i ncr.ea

st abilizati ogP @@p}f}{%gepeﬁ Q0 }nenc:g gprogqulbpf:ﬁ e 1@3ﬂlﬂog}obulm
7‘1%% 1§€Aﬁﬁ ﬁx?%%'e@q)r tla%tchd’ iday 1@.¢8QQW%5V% ik an

1 S&Céﬁer}lhﬁli];ecﬂe dioundedn @bst aia.ture Ihnmah T quBrﬂh@hle et g9 9% Immunol.

Crins oo Chrce: Sadopet “adanh et dipgoreedTuftishs ineo

|'y ppbonieh il an ;ﬁ%ﬁ%@iﬁm@i fréih-thatSHiBER) bylthe Nasll receptor
been 30 reporteé thgt bl ockade aug nentg T cel

r esquopise §lune etdlt, M;ol( Qell. Biak 18%7; A|4472 448‘31}11 Mqrycloyg]ga@hbodles

1 5&2\6;}3%% W 1J[hng§g% gl}tggg{el géﬁ] g ltJ r’l;ocgﬁrf‘%nse% Ifiated by various

( LEQGEIonatGtiBG el BWed DY Tudd . 136%)1) T&Bﬂs stmmilanqeeffeats may
I nduCed aut oi mune di sease (Luhder

18%514]2?f02@21)’\b -ndyEdZyThIBEsodE ?@maﬁb%d’gsc %?atﬂ Acad. Sci
13 SR B Thfnd, 10 S o

T 6ﬁinbrehiﬁduﬂRNA&5mnmmﬁ@1&dhem8talCl]l989 s@ian. | mmunol .
1997; 9: 396- 404: Bl uestone

158: 1989- 1998 Linbirserte] %ﬁﬁm’Pfl%}g %ﬁcgwﬁﬁ%ﬂ%@j‘mmg Tcell

I e s

I t 1996 ;R63345P3B; eChdmiersCEﬂaA Bniblugitsk il A97;7:885-895). CTLA-4 deficient
mice suffer from massive lymphoproliferation (Chambers et al., supra). It has been
reported that CTLA-4 blockade augments T cell responses in vitro (Walunas et al.,
Immunity. 1994;1:405-413) and in vivo (Kearney, J. Immunol. 1995;155:1032-1030),
exacerbates antitumor immunity (Leach, Science 1996;271:1734-1736), and
enhances an induced autoimmune disease (Luhder, J Exp. Med. 1998;187:427-432).
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aut oanti bodi es play a pathogenic role in these
patients (Matsui, J. Immunol. 1999; 162: 4328-4335).

woOlkamshosms CTLA-4 anti bodi es have been used i nPCHAIS2004/016995

various studies discussed above. Furthernore, human
ant i bodi es agai nst human CTLA-4 have been 10 _
ddisieasi wecbeas réportah 8wt Chliad hasranradigenaiive e additignah ippet on the

of, di sease, congdi tions. such ' 0 r n.j
ol GRS e B oal BB SHR .
( ©.997,9:398G04PBRlek1ea¢, i 70INMEN A 11 90441348 1@86- 104T; Thompson, Immunity
Publ i cati on WO 00/ 37504). U,S. Patent  No 5, 855, 887

i 1987 FES-45 OdreThis s esmsisieat wiB il b YIS Hg oAU mmune
manmal.ian T cel |. ' [ s’ ' ;

P AR < by LSRR 1 P TI b

1 %uRakhepédidNplapa Bitho fTc tisinlthse patentefWiasuiof. Immunol.
decreasing the growh of non-T cell tunors by

a 432%63%%

kORI 162 CTLA-4 bl ocking agent. U.S. Patent
Appl i cat i onﬁpxﬁh 90t A PG RAMs AN RN I3& B tBE VASs studies
human CTLA- antLllIBodl es. Each of these patents and

apfidussdiaboee. IFarthemmeiny humen rpabaicsdepipst e EleA-Plgave been

s A TR gH o o gRat et Of S, befghions, such
Onlyrdafing blaﬁxjg{lérhtihg QirdEsRIdableliainnRbtibhendfoe sefting cancer (e.g.,

i nventi on an is not an adm ssion that any su

h
r eP@T @nbkication WiDi0d¢14424 and BCEAYbIGaiien W QR0GI30A) s Patent No.

her e] UMVARY THE | I :
RSSOV Aot S T b Fap e R e Raten T cell o
| NardigeiasliMilatibi b dbinBinsiged T rell &ithia CTLA-Mblacitinpeghptt U.S.
the patient in a dosage sufficient tqo induce.a

br RetfertA¥e (bl leQRrdisclorgs agiathad Hglopirasing baiarpy Gugmon-T cell
event | he . ente . : ' icati s.
or et BT BN T4 SBGATRRAL PO, Phlth Application No
anpd/gencéhatd BPo48939tdsdbose homao 81t ev-4 eetibalies Faghof Hsse
enbodi nent the breakthrough event .is grade 3 or 4.
ACPREF AL PLEHOTR S ISR BFOPHEORYRRTSIC ¢ he

br eakt hrough event i % i nduced by adm ni stering

escal ati ng dosage anounts of anti-CTLA-4 antibody. In

a further efhodiatenor dishesionedknnhrederghcedn dlis sgogion or elsewhere

i nduced by. adm ni steri anti- CTLA-4.3. WD 200 .

b Beoroli<a g B dnapis ey OF dRsiiof Y ateps T fitBution and
| N{8HoY g adrhisieR eldn ey siXheskermed is “bHer hrerldnhimegtion described
event 1s a mani festation of non-tunor rel ated

auhgkemuni ty. The present invention provides nethods
for adm nistering a therapeutically effective dosage
regi men of anti- CTLA-4 antibody for the treatnent of
cancer. The invent SUMMARY OPTIIEENVENTION 5 f or
determ ning such dosage regi nens.

The present invention provides a novel method of treating cancer in a

patient by administering anti-CTLA-4 antibody to the patient in a dosage sufficient to
induce a breakthrough event and detecting the breakthrough event in the patient. In
one embodiment the breakthrough event is an autoimmune response to an antigen that
exists on non-cancer cells. In another embodiment the breakthrough event is grade 3
or 4. According to the methods of the invention, the breakthrough event is induced by
administering escalating dosage amounts of anti-CTLA-4 antibody. In a further
embodiment, the breakthrough event is induced by administering anti-CTLA-4
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Al'l publications, figures, GenBank Accession
references (sequences), ATCC Deposits, patents and

woabw@smn3appl i cati ons cited herein are hereby erpTAS3010¥/016995

i ncorporated by reference for all purposes to the sane
extent as if each was so individually denoted, 10
DEffbadED: DESDRPTO@ES Tervik da eretherapdiodinaentthe bregkdrough

%}V%géggﬁﬁfgﬂg& edi Ct abl e elﬁﬁéuf’om?[ﬁ& dt? @l‘%ﬁ ?ﬁe@@ﬁit invention

| DYENHésAReth 6y B85 &ﬁhlmﬁerﬁg%héﬂapambald;eefféécﬂpﬁdmage megulmen of anti-
treatnent of cancers with anti-CILA-4 antib

be@Bube antibgdafonihe tErstraent 96611561 pEtS BHOG oA PERdes methods

a C ignificant correlation
%&gg'ﬁ%}lﬁl@gﬁi gie(;f’rssé I%E%I?e gn adverse event and

response to Alf pﬁilﬁﬁﬁld&nshﬁgurehéEmBlaIﬂeApersledlryferences (sequences)

di scovered in cancer_pati engls t.reat, eg Wi th

T G depositaeHgals S B R DR G 0BE TR AT ALY Pty

eV ) dsBetotiheaintBikerRhs ifXQEh RESEY
ﬁ&ﬁgﬁggg% ggggﬁegﬂﬁ H thogs of the invention have

thﬁ&gﬁﬂhﬂpﬂmumﬂUC|ng 20 and detecting these events

(herein ternmed "breakthrough events"” (BE)). The

i nduction of a significant, but reversible,

br eakt hr ough event I@MMMMMN t hese

patl ents because tredinen a su | ent dose o
ant i - CTLA- 4 Hmprmymmtlon.m@‘ﬂé«z&em@wffﬁefwee m@dsctebé%% LA-4

qﬁ%ﬁJE}ﬁlhéggsgﬁ ane 06155%3 ar G tttze%t&e%‘t 2@19{3;1?13{ %h?&@ﬂe u‘f‘\%é 1$1¥ represent

C afsi B fi MY Ae S 6priérit in dfeli@atmdﬂﬂ df eatatbrs avitl/ omi- @’!I]I)Aeﬁlf tntibedy
care with or wthout specific treatnent

c obachessshestayio] wrisisr-apsing pafientsi veithethe ﬁatl@daos‘*a&éﬁstéﬂﬂy significant
g ey ent nas
ggcqlgeﬂlr?n b{elf\x(?}g%m DO %%%n%%%d@er%e\%ﬂgar@e%&é nisE'h ttf&@m nt h

i've to treat cancer ause of
t h‘@eeﬁ'uﬁéiﬁebtédmdlﬁmw&eﬂat tamoeryetiemts treated mﬁn&z’eltlt(bTLA -4 antlbody
anti-CTLA-4_  antibody at ment a{h he dev %1%11\9%?f t of
a Biheregpayqidancp af ST a‘i‘ 196 SR ies bEfRLA 5?1% aﬂmn °

Y AT U . o

pr aﬁbctﬁtecntmg ehese eventse(hbras?etdnmdf‘hmmlihrouﬂ'h Dlsnst \QBE))O Ade

gﬁ%%u%#qg n| £ 3\1} {e%%.ﬁ)ﬂ% gfeﬁxgﬁlé q%%ﬁfc%ﬂy sound in
2 O Rt 02 R8 b@gﬁlsy@cgﬁ%ﬁ@@ﬁ@ 9 3uffi %ﬁaﬁ@@ds% ,of aﬁtl-dE&QX-wr hetibody may

ow.” The tests denonstrate the effectiveness of
anhnpr@ﬂ’é_me pantritisedycar ar prodongrldfat nent  of pat ients with
cancer when g.dosage of, ant tent,
sufficient thl i1 g% ey d@ﬁe relat%le'%lg' 8 %’%’%%’dd X oo
t hBredfRVBI. i BIrs cafbé reversed with drug w1thdrawa1 and/or supportlve care with

or without specific treatment, usually corticosteroid therapy. Administering a dosage
of anti-CTLA-4 antibody to induce a BE and detecting the BE is an effective method
to treat cancer because of the significant correlation between response to anti-CTLA-4
antibody treatment and the development of a BE.

In a particular embodiment, the anti-CTLA-4 antibody of the present
invention is human monoclonal antibody 10D1 as disclosed in WO 01/14424.

The present invention is based, in part, on observations made during
clinical testing of a human sequence anti-CTLA-4 antibody in immunotherapy of
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CTLA-4 antibody is adm nistered in a dosage sufficient
to induce a BE and the BEis 5 detected in the

weabismas298 Var i ous studies led to recognition oPC&US2004/016995

correlation between BE's and anti-tunor efficacy. For
exanple, in cohort 1 of a study, fourteen patients .
WichceBt, ag desctibedsdlawo Fhe testsalenodsteate thecfieativenaswqlisatycTLA

I O I, (MDX-010) at 3 ny/ kg. ) }
cieBREORBRES T BgRURERTEh i R VRe b Ao ARE e LT A
IR0 RERiHAES 1o HAud b BFAL deiesed) atlodprding testhie gereytifpranti-
therr primary tunor. Six patients had pri.or

c H&TioA Heantipgdy iladwenistgeediie Atlesags quiiciest o myRct BE Aap e BE 18
Cjnical. respaonse was neasured by conputed axi al
td#ﬁﬁ%gﬂﬂ§m? $1and magnetic resonance (MR) i maging.
Patient 11, wapusashdpsiartoghegmitivandpyprrbatorbetpleat BE’s and
resolution of lung, brain and subcutanepus tu

afangirtugior eligeeseritorcyampals, inpehed hof #5UAXHGURET ﬁ{eﬁ}s with Stage
?gﬁg‘#%?aggrgg ¥?c g\gd L IIAQLAE - ARYe dyNRE IGRIDXE1®) at 3 in’g/k eafery

'on"o renal and lung “tunors. Patient _
hagirdervéeks edreigt heelapiy canjdnétiomwich heocaalion wath teo gp100 peptides.
partial responder. Each_of the three rgsponder.s :
xpUprts P atisesy BEMEpRTIGRY BTOr, ST AenLy fad prior
re i L Ep PG UnintinSthRfdyd €linedal tdsSonse was
C CORAMARS a2 FI VARt HALP fighy po

s treated for ~autoi nmune enterocolitis
Wi fbasiukédriet doyiputeddniial ddroe@aAPIWHICN 2né SuSnelt RFneRIERY

Eg.giﬁ%%g \rll)faag%gt:jl fg}"’g}g Iélg% %ﬁﬂ{j%%fﬁ);t}ge[‘fp% isﬁéagnc leet@ rSRMRIALR lung,

PapRVPARI ibbdalcbgd MimdPhk@Btirchim &t epilve dPatien £ evieritad prior
doses of thyroxine, testosterone and hydrocorti son

Patlicemttheryy anddowmpinethsrapyskrshapsipletp ggoluipn g& adrena and lung
dermatitis. that .resql i rtial
B R gl ER g R bR Py, s p pacti
t hfe@.ﬁoﬂd%ﬁ. PRANeIf shethpRIrboadss grmtien@dadyredes® Bév dhatignt 1, a

25 I'n cohort 2 of the study, twenty-four patients wt
npeeovenpnda e LRIV i atps Healbd for

, ggtgligbg L@ﬁeﬁ%ﬁ%&&ﬁ Yy ]chboﬁl‘ ﬂ@t@pxﬁﬁnﬁ&hﬁé, Q&l’lhicﬂ R36ltdaGvith marked

g an Su seque oses of ng/ kg every
3 wegksSerhent vatibRhduronPaidnh 1 hpl @Mpbeptésgendeadeidrgsade 3

TN EAENE W e
gr ﬁﬂlﬁ?ﬁn@qys%s%‘?oﬁvﬁiathyd&oﬂgbﬁé rFugiaNt 132 aehiipletd ieg@drdyr, had

significdnt correlati on was discovered in cohorts 1
angrade 3hietmetiis thatresites uphatreptespbyvith dwdopyaince dthas shadi

devel op seri ous ver event s, US| Ng.

crinsiseah e o BApD a ool Bopend ol apvepe grnts
(p=0.0116) . $eeoHoShEf the Stul¥p) 14T O0B3ZABnts with unresected

PCT/ US2004/ 016995 and Van Bell e, 1993, Bjostatisti

A mettdstediolnogjgnoiey wetsadmiaistered saii€ridel 4 antibegy EP1 with an initial
loading dose of 3 mg/kg and subsequent doses of 1 mg/kg every 3 weeks in
combination with gp100 peptide vaccines. To date, 3 of 24 patients (13%) have had
objective tumor responses. One of the three responders had a grade 3 adverse event
(diarrhea).

A statistically significant correlation was discovered in cohorts 1 and 2
between patients that respond and patients that develop serious adverse events, using
both the Chi-square test (p=0.0146) and the Fisher’s exact test (p=0.0116). See Fisher

5



10

15

20

25

30

and Sons, New York. In another study, seventeen
patients with Stage |11l or 1V nalignant nelanoma were

wadmisroser ed a singl e dose of anti-CTLA-4 ant POoa)g2004/016995

10D1. Two 5 patients had a partial response. There

were no serious (grade 3 or 4) adverse events. | i
Thid Vee Beflat 19931 Biostatisticrad ntaadolagy fembadlopih Sciences, J. Wiley
adm_ ni st edga ti- CITLA-4 antibody 10D1 (3 ng/kg x 2

dds 0%9’%& Ofpart) in combination with the approved
regi men f or pVEAGNEGY) sdvbmebiistitrgts eviH SpEOEPbAIT te)ignant

No objective responses and no serious adverse ev%rltsr
wenslanorzerse ddmpusieien peingkadesa of muF Cliedy 4 gntibgely 10D1. Two

effj.cacy jnclude: (1) ifhibitar : f
R T R
(3) the weakrhpedeampatems witknAGghl( melamna wereedmenistpred anti-
conmbining the results of the above studies, a. . .. 1 th
tGtiAiabedy W rmekae 2 Gaset SIReRaRLE srdigpiopagth the

bet ween, pat.i i I :

o pPiEs BRhEL LR NHICALARRE AR PAK| SR HRRIIONE Bfecive

I( Redholss é&hd a? deridis affv@besventshiere n‘_saer]vdde gvtolss@ple@emmgﬁor lack of
n a stu 0] ni net een atrents wt co e .

| o by b G OB SO i D aH Longdloging

di.vj ded i h | i fferent

adBiet e B bR OO A A T Y e "3 0

ng/ kg nont hips ch@bibndibe tdsilts of the abeneestydi®, astatikticakdy 2)gnificant
in combination wth gp 100, tyrosinase, ang Mg%—l 28 1

v aeosiehrsion wpn discayeier D WERRRATIGHS SRS BIOHE Abd PRIt Yhm develop
of or L& ' 7.5d £8. H$he Fisher’s
o sRATBRE SV oG apBH LY (LG, SENGLO00RanL e
audxacteatie=0.0049).adver se events were nanageabl e and
reversible. In a stydy of treatne

. f
chenot her a Py neisendatipnts, w%tcgwgeﬁlg resler%t‘e% ﬁtéﬁ%m or IV
P ﬁhkﬁﬂ&ﬁaﬁ’fﬁé gaétfe[é{o% &8 dWidda i8Rt threC Ttk AaA tiichRd yvilAlferent

al'one or in I nation wth cytotoxic chenotherapy
( ddussas i@ LA Fvenibpdy 60P1 at. leherd 3.8mpglke aenilfy fir &gponths,

twel ve patients recei Vi nonot.her . 3
e BRp RS PSPy B R Y P uht 8y Slar-
eXPREINBA CERls Siud ARy 4 RBE-AsSdndent iRNRLISABS ofgagspabific 3
rash and pruritis was observed. Adm nistration. of
anaiitoigTuvnedlileeradiversel pvanas Prdeminpielp 81Vl dpe wiip And gp- The

serious adverse_event tiVesisf
au?%?%%’ﬁgsagg ﬁrseégY%ééA%g% n\%{ien?lééd%l nfrequent fol | owi ng _
a singl e dosg Dftu@nsf trdathént 4f alndinidibelypghaiea patientewdh nBtastatic
ng/ kg. Adverse events occur nmp of t en e )
anme?m prtighfs Msslieated with éﬂﬁ-dT‘igﬁrr‘tan‘P(g; BRseong gy in

' n C(ﬁgﬁgh T c%ﬁoﬁlic‘@%ﬂﬁ%ﬁ?@ﬁdaﬁﬁzﬂl@ﬁ CTR&Sy-fbit fafients

st ady i nvol vi ng .
enrolled. Four of twelve patients receiving monotherapy and three of twelve patients
receiving combination treatment experienced disease progression. One SAE of grade
3 rash and pruritis was observed.

Administration of anti-CTLA-4 antibody has been associated with
serious adverse events that are suggestive of autoimmune responses. SAE’s were
infrequent following a single dose of anti-CTLA-4 antibody given alone at 3 mg/kg.
Adverse events occur more often when anti-CTLA-4 antibody is given in multiple

doses and in combination with melanoma peptide vaccines. In the study involving
6
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WD 2005/ 003298 PCT/ US2004/ 016995 adm nistration of
anti-CTLA-4 antibody in conjunction with peptide

woaesinngdg reduction in the dose of anti - CTLAPEGT/US2004/016995

anti body in cohort 2 reduced the rate of SAE's. No

di scernabl e correl ati on between plasma concentration
ohdministradon of antahTLBeH gntihedy amcomyanoliod wth peatifeReccHs

t he, devel nt of SAE.S . f : i st.i.cal >
oGS gRERR of bt A ARy PAE lp 02 phBd B hRlor 8RS
URRXASeie8dustreitioh bytwekg Plaking aticent atigned fantioT batdveibody in
a BE and therapeutic efficacy. This exsﬂ%%i %%t al . . .

oles erpdmfiqu ipatigm @gqi E}*er@V@lH@mglpté)é &4%} §/h:11 n dn gSta’ustlcal

ant - C . i . t

S B BRGNP il canRpleBlece SR Bkl gpifioan

i Reirclati@sbawbéreyBReNt tiofrapeutit bificage Uthis expeyinreasdl obsdryation
effectjve dgse. 10 Except wh noted,. the ter . . .

" ryafi(?rgwﬁ th 1soo§g}yjtgztttdos g @ntir A-ﬂﬁp’gp%cgraq,pgtgég%}mgh%f inducing
r e i {etitﬂe liSsa3d Gt BUGRACP ) bBH) SndBElflesHRRTREEBT of a
prinmates, ds well "as expeérinental aninmals such as

r dlidvapesticaltrsaxivally affedivednst. ot her animals. Ani mal s

i ncl ude all _ver

t.ebr at es . 0., Jamml s. and €T g
Engp&;hwggn g?{g(gp’gned C’)t%%n ﬁc‘tle%'? or ‘“‘subject” are used

non- mamal s; f cBms, chi cken
aq}?t@fcﬁh@%ﬁblyaﬁﬂi k&t kd @BamdlsAsuchashy @uf@n epfihts AEhon-human

as used hereéin is any unfavorable and__generall )

umitimatesc el welb\asrexperdragiiplagiiaals syplyas (REs.udis @n% ghice, and other
abnor mal , l.abor at or. f i ndi ., SY IS

S GGAEL bR, ALY AR, BY TSl 2o SRS, such
pfsﬁ@?dﬂég& cdvbs chibkts, anphibenpandraptidesd rever se upon

wi t hdrawal or reduction in dose of the nedical

treatnment, o¥ vipdYerier E¥eAAEDfas; Hepdabgemods Ry unfavorable and

glamgt/ehgrgg# \gﬁﬁgxgcfed! ré%[a!jx LaEsifBld Nes, "(REMRLRE afVAHorm S laboratory

avor abl'e” and uni ntended sign (including an
alfielingg) sympomatoor disdase disoglated wythpthomse oot gisehied treatment or

: ?;gnggequlglli% y gtsgﬁé%aé%&fﬂ\gb%lﬁgg Qﬁ%;gvgfs%ﬁg)?gn%&cﬁg\!val or reduction in
Ot GEHE éé?a?fr@aqmteﬁc, bhgitedheRht 6 RamENt or

procedure ncer Therapy Eval uation Program Cgmmon
Ter mi nol ogy Thé Netioml Cancep Bnstitiiedeftneryediicsse oyentsjagany

3.0, - NI DH h 31, 2 :
(SRR b et 0 oY &y o ioryory fgne)

( SdyhBpioth Sdrideaddr¥mydrall? @3 atedAvith thadvesSemettieal tieatraent or
an uni ntended consequence of treatnent. It has_ been

surrpeadarahtymayiersnay eetdd contderphipliaied trfthemedicahcaligyt or

event J4.s r i ndi L Ch - .
o1 Y S5 D3 L R, S o 85 €5
pah dende Kvants Wersioneno,MOTDINCHfNIER MIEHS, Marchisd, 2008 ext

of this invention, the

o RisR ooV BENEPeGABp U BOCL e SlEh MBadeE): An
t h%v%%{%feg@ﬁig gnegﬂirn'féiﬁ@& s%rfesr AREYM L RAAP B Wk bebPSurprisingly

antr - I nunot py of cancer. Because the.
si dgjpversyiptt embiction of an adverse event is a marker that indicates a sufficient

dosage of anti-CTLA-4 antibody has been administered to a patient for the treatment
of cancer. In the context of this invention, the “adverse” events are not unintended,
but rather are purposely sought because they serve as a surrogate therapeutic endpoint
for anti-CTLA-4 based immunotherapy of cancer. Because the signs, symptoms,
abnormal laboratory findings and diseases temporally associated with anti-CTLA-4
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abnormal | aboratory findings and di seases tenporally
associated wth anti-CTLA-4 7 WD 2005/ 003298

WOCT5W82004/ 016995 treatnent are an i ntended PCT/US2004/016995

consequence of treatnment by the nethods of the
i nvention, such events are herein referred to a

s . .

" eaaienhis @b i etded censeprenss of trpatmspichyidhg mytipls &f digrinvention,
(BB L0d B AR @p&@ i i-ncl udi ng

an a er@ﬁtrsiag?e 5‘%@?%%?%/@%&%%% ) r?%%lgﬁ](mgrs?di sease
tenporal |y 3 ‘@ssadiratgoevent (BEYns wied hesin Branafitended sign

anti-CILA-4_anti y that is apart from.the
A et R g S AL
aut QLABARGH SRRRRESI S anfiatBER -4 %ﬁ%@ {tat 8 aBhrt From the

| ocati on separate In space fromthne anoma under
t tleaspeent effect at BEtumgy sBE. For gammpia lah putermmuno response that causes

event but or..t he purposes the use of th .
o  loeion e BR e eqm [ i3 dh it treatment is o BE.
CNBERBddeRillyeh aafbiAHiudk BVaH BuE Fdrah®Bipbses ol theNRE of the
required; for exanple, colitis diagnosed clinically of

amvestipminogipicehprapiéceapathelegicalnoniighatioperftanjaptoimeune etiology is

def]nitiong s otherw,se tisfied. .

a CobPabhgh o AP R R kS Tiafly BB PR ALRGRES
epedakthrovdih evantliothRTiefifitioh eadthamaseodatisfiantA BABREN beigsadad
breakthrout%g event that is an autoi nmune event. Wen

prearardiag iy the NClgrading sYSiem EMtaderspr et red 15

br eakt hr ou e S [ I A .ough .

events. Ac g (I;)Arn d :éﬁg)tl y, t ﬁg%{d&@%ﬂ&i gﬁ?ﬁi(ﬁiﬁtﬁg u%se akthrough event
brleakds o adghmeveryvénti Viengmaaividgthe pedertt ancetion piedertdie
therapeutic nethods .of this invention. It is..

LR, VAR RET o TS R %%ﬁi&%%fag%“&%lﬁglg’ i dem
arg Hashithe Er@al&lgﬁ%ﬁglgn@\‘}éﬁ@dﬁ REERUscdRERREM th tReapeutic

aut ol nmune events. aut ol nmuné br eakt hr ough event
i snahqisef ¢his sueitiana Ktibnodegdtoad; nweverOthat the breabiliough events that

advers vent " ) i rade.3,or 4.adverse eve

2 ot Gl R Py R ase oo R P2 en G S Y0 o

08 88mAuAE bicikBeRBhak bt iflehicRgtbdageakiittygl @/enand a

grade 4 AE is generally detined as "life-threatening

or di sabl i ngt “seriots aNigirsampeant’s (R iscaBrage depy Aeglverse event as
grade and a bt s, X ,

O e B PO AR O PR iSh ey s
bovelerdrabidtassrivdd S AE ie generslly &Finpé as tlofehdeatehiggor disabling”. The

(Cancer Therapy Eval uation Program Conmmon Ter m nol ogy
ONCleplse specficay\dsiiges Epdntsandve peyYSe SVs- e{ﬂﬂNé?a, grade 3

Nl H... : . : _ -
L DBl 05 GO BAE R S0 0 e, o
hereeitoneali signe (Qancat Eterbyy Fedleatemd@ogmah, Conahderatérednasgy Criteria
Appendj x 1._A " i festati non- t r t

APE KR B{Pus o et Pkl a8l ST S Sdep 31, 2003
‘;L(?ﬁﬂ)://%p.gﬁﬂz%ﬁéc%),t PubiRad ddté APril 181B) ! ameehith@adn is hereby

I gens on
incorporated by reference and is attached as Appendix 1.

A “manifestation of non-tumor related autoimmunity” is any clinical
event that results from, or appears to result from, immune targeting of antigens on
non-cancer cells. Such a BE is particularly indicative of an immunologically mediated
therapeutic effect on the cancer cells, since the BE relates to a heightened activation
of overall immunity including tumor immunity.
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non-cancer cells. Such a BE is particularly indicative
of an immunol ogically nediated therapeutic effect on

woheospasmer cells, since the BE relates to a hecghisenedic99s

activation of overall imunity including tunor

i munity. 8 WO 2005/ 003298 PCT/ US2004/ 016995 The term
"treating" iThe ketsheSrentives ddetiiddsshe adohivistretion pthe compounds or
conpounds or agents of the present .inventi

RS B DEEaPRTHACD HIE B OF Famb et e Hfptoms,

c Qpﬁéii%hg’,% bidRheRicAriR8IdLotla difidic hBevditing ttlé S@BSOMS or
allTeviating the synptons or arresting or inhibiting

f urresting atensbitipgdimtheo flevehepneing ebihe diseaivepqudsipn, gF disorder (e.g.,

di sorder .g., ut o] Mmune._ di

eyt etien- (oMl B SpRuBFENR o MsF B TR Bpiafl onser
di$@RSBsealy, of B FERHE He thitefcbRnbA Bdlatidabor ofbctihicali syaiptoms
or subclinical synptons thereof) or therape

. ) ti . .
s ulgreaf of harapputisl JuppTeatioLer Alevialipm P HREIRFTS F”Hi?fhtge manifestation
rraé)ﬁi fe(ﬁt ation of the disease. The term "advanced
c G UH%ns cancer that is no | onger localized 10
to the pri mamg téruntudvaided camrer ameancencet Hat is o I8oggdocalized

N N di to th g i Conmi t .
AR PTOETOrTG: Rk e AGR e W1 1 arpaups e Anericen
doge 'ﬁe@oﬁ@ﬁﬁce?gAﬁF}ﬁj.' CTLA- 4 antibody sufficient

t shr

0 1 nduce a cancer Ink, to slow the progression
of a cancer Thertemo“themapeitivellpeffeptios dpssii nafans 2 dasreafranti-CTLA-

Alterpatively, a "therapeutically.effective e
AT e e L g 3o acancer
| Y6 o ﬂl?eaﬁlﬁgﬁksi&{ ofa cAHRED| BtinHRERON Shetapetiqaily ietfattive

wi th cancer. The term"lynphocyte" as used herei n_gas
t hipsetbmeals andsan phgnt-GTLAe4 anifhody suicieat by igdyes apafiyor 2

t he onucl ear., nonphaggecyti ¢ | eukocytes, found i
th@llgiﬁ%%?ﬂ’mi‘sﬁﬁ%ﬁ?ag%é @ﬁ%ﬁ%e?d tissugs, i.e., B aﬂd T

| ynphocyt es. TiROiefi e lyn@stosytet b abaihcteii has the normal meaning in the
| ymphocyt e-associ ated antigen-4," "

CTLA-4," "CTLA4 " ..
" Gt And wefers geny afdhe opngpuclqaseponphagpCytifleuliogyiesglgypd m the
Ain. J. Pathol,. - A53- 4
i n&89‘i‘ﬁ¥a’ﬁ aagfi)ll},'mélgogd ﬁ%gﬁlefjgg')’ \}/SggtrIl ?alun S, hootes ns, ,
species  honphogsmefchowric Thindphbeytanassoaintddogyighak nd-TLA-4,’
R CEnaay Togarpnest asdncatlsal s, 4> 34036501950 m. 1. Pathol
gggé‘é%ﬁﬂﬁgaﬁoﬂwdﬁrﬁe&ﬁ%m% lh8d fine0ge i variceis Bagdforms, species

|

. L15006. The term "epitope" nmeans a _ _
pr hérablogslof Bumim EATAcdpaid] analoizs dpein fab teastodnediongnes CRFPPe with

L Py s e e e | cToas
aCLglspRfe sSiikate & fHEndaldB AR A cossdidh/No. 148606,

The term “epitope’ means a protein determinant capable of specific
binding to an antibody. Epitopes usually consist of chemically active surface
groupings of molecules such as amino acids or sugar side chains and usually have
specific three dimensional structural characteristics, as well as specific charge
characteristics. Conformational and nonconformational epitopes are distinguished in

that the binding to the former but not the latter is lost in the presence of denaturing

solvents.
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specific three dinensional structural characteristics,
as well as specific charge 30 characteristics.

waaofsoosems i onal and nonconf ormati onal epit opesParas2004/016995

di stinguished in that the binding to the former but

not the latter is lost in the presenc i.n

sol vents. 9%@@0@‘@@@2 3 801PP3T?9§B§}G®S§%Y53%‘9 &Qr?lhamg and two

c Hg}?ﬁré) ant I omhe%{g? b;y lﬁ’&e Bogas t EidheReRYNaif H)comprised of

alns inter-connected by

di, iy &ammﬁame rEgeh (dbreviatatiaiein s HEOFp e YEI a@qi a hgavy chain

heavy "chai n varlable reg on (abbreviated.h
HOwRiapt rogiqp. ake e e BTt 3?}?Pr%e§.°§“ﬁﬂeearﬁomams

y t | SRR b5l fchiihvagable region
B SR B g

Each |ight chain is
C QapEdvsatel Bireim as LGIMR oh¥iLhanda hg‘mﬂ Céﬁmé:@}]f&ﬁnt region. The light

(abbrevi ated herein as d | |
c@h@flgﬁ]@stq&géqz%qp 1s-pﬁg1pp§%mt%n8 Kgpma Miadhn Cgﬂds tlgln AL Ie%? gflla#eglons can

be s r}?eﬁ gutﬂfwﬁé@m‘é@f%id%s oﬁ&ypeﬁhﬁ—’labﬂﬂtﬁ Retméd dbﬁ‘gﬂmta:r&m

er subdivid into regi ons of

hylpsimitiigisizloins YCDRézrm@t&p@r@@ﬁ)Wéhéwl@}Su the RO HHRPHE
Eeggg%?i\sﬁga‘(gn%)v%k{ L egﬁgf aﬁr%% alr]% éﬁgﬂﬁ g&?‘g tofglgl%e DR and
g??%%%%% %?%ggrgﬁg*rﬁnﬁﬂ g&ing?t%ﬁﬁ%gmrm?ggteimmu; rﬁ?ﬁ followmg order:
t HERT, @DE@WFR@ BTR; FR3HABR3 R4 %ﬁwan%kﬁf Pt%&gﬁ%vy and
T B AR i et o

aneb @88 of th antisyitdsandy chhghed)]msbmdmg loé therimnpogiskobulaio host

medrate the binding of the IobI n h

[ e GropadABaRE N AE PURAEH oy B T g afyief (785 piector cels
C(n)?p‘gln[ﬁ %/s? %%Ff §r€en?(C1ﬂf&f tRE LALsiGE bdifplemtkysiaem. fThfeStErm antibody

e classical conplenent syste 4
Thﬁxcluﬁémrﬂigém-bﬁﬁﬂyng pamdmsdéan amta¢tgiethﬂYﬁaaﬁ¢§taﬁb?ﬁpﬂﬁ%t° bin

?;;Q%EAI A gCt qnt : t hahﬁl %ﬁi:ﬁég%ﬁ%ﬁ%ﬁ{ X'Eﬁ%‘lob/hﬁgt fragment
L@&@jsﬂh% 81-% @WW G@JL ahd GETRDINIEOIDiasT(B)R Ghgmbe, Mbivalent

d F(ab')2 f
bi frageeait cﬁﬁlpflslag Ewnzh? 2; ﬁﬁé;n;ﬂ%;tﬁ ﬁgkq(d?mf gdigu 1% gge]-}aﬁé g’fa‘}he hinge

l( : quoqh?%a gfﬁ ul I{l %o&glgmg?g ot e s fl—f]%ﬁf]tﬁg %onfaﬁﬁ‘ ?V) a Fv fragment

do %%nﬁ S!fg%e \ZL gﬂ% f\lll[—p@ﬁﬁﬁﬁs ?Rmsmgls tinmgf af alt’tib@dVl_(Vhﬁ gAb

i e arm of an
f r geeant (Wand ¢ ¢, (8939) Norggdf 1 Rét- 3?@ é’%&%&’gﬁs%tﬁéf 48 domain;
W”' CE & ﬁgé‘{ffg? %fa | RARE R ermifhg r%Rﬁ (@DR) SPhdiieethore,

ermning region Furt her nor e,
25 aﬁhédﬁ%&ﬂ@tﬁ&@orﬁﬂl@s oixiraFn$ragmenty Nlﬁmdf‘ﬂégzﬁg gededfor Gy, geparate

ngl | gﬁgﬁ?et}ég g;gbqf‘. J%Er@,%%p A {ecart@glﬁlalgt eetggdst Bg ¥ smﬂ?@cehnker that
i nker 4 ttﬂ%}n to %Q ‘ﬁpa %s Egﬁ%letrﬁ’ot*éﬁl dﬁ@ﬂﬁn&&n&l @iengl end VH regions

pr St VL and VH_ regi ons
pair to form monovalent molecules (known as single chain Fv (scFv); See, e.g., Bird

et al., Science 1998;242:423-426; and Huston et al., Proc. Natl. Acad. Sci. USA
1988;85:5879-5883). Such single chain antibodies are included by reference to the
term “antibody” Fragments can be prepared by recombinant techniques or enzymatic

or chemical cleavage of intact antibodies.
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pair to form nonoval ent nol ecul es (known as single
chain Fv (scFv); See, e.g., Bird et al., Science

wa20B083R8 423- 426; and Huston et al., Proc. NaPCT/UAzmd/ 016995

Sci. USA 30 1988; 85:5879-5883). Such single chain
anti bodies are included by reference to the term
"anti body" Fladntapizbadigs che bpddp an epitapg onduis; (hblnd-4 so as to

| SN QA PhoBRURRELE wills ERERIS PoBIEREANE, Bostutsos
Ciitéracticantfibooch € 1oed viinidirhan Bihtremidiope signah Leading to

CILA-4 so t inhihjt, CTLA.4_frominteracti ng with
OB T Loile B iedht BITSHE L (SRR G ARREGRBIO! e
hyfEAcfohlebredtivély had]{au&wuﬁﬁl?enw SHPrOMAESha aStiRiSh 8; ﬁ;_@gyeeaﬁng

to inactivation of T-cells bearing the human

r 8edpnon, CHr-dgordpton Girebjprdongingemaiginentieg fredinved sesponse.

i nduc ent.s or prolongs,.t cly,vati ) i
| DAHSERL A AIRONS, O LS RIS B RRLNAIAN BT, Tuss .
IOG,@!S 0297;118 PUT PuIEIGA Nes. SN0 I0MNUA24 BRE AN 86/37504; and in U.S.
Anti -CTLA-4 anti bodi es are described in U S. Patent

NBgbliggtign Nop2G02/6038631 487 Baclsofybesexpferenices ipegecifically

OBl Rer iy RS B P A Mot dA 80 g T
r efittyodies e A\ prsfesipe clifiicalaintiyCTOA i4naoibpdy Bthehahen@ioaldayl antibody
refer Zn_ce for pél.r poses of descrlf.t ion of anti-CTLA-4

ahtPh 10nayfigslaseddy WOk 16484 ant i - CTLA- 4 anti body

IS human no ' » .

di scl osed | gﬁ%ﬁg% fﬁ]%dfeg%geséﬁrggsé | %é@%gﬁe of immune
r epsamms@ls tp ekerml dointdneal sesphbris g , aftigeneyekinsy shemokines, and
cells external.or internal stimuli (e.qg., .antigen,.

c s RraHBA RN RioRssh o i T i diinsbpiods bl fgmmune
biarmesFhdH, kARRNELErdeNcdIR eﬁ»uaw@siéz Std@ctibiRbr iRiBbdibs, dther

i mmune cel I m gration, killing “of target cells,

pbalyole piioetpss, of preoiguptrieonspohisannd thedikes, ot her  sol ubl e
effectors of,the i ne .response. and .t like. The_ ., .,
Cerme -1 1y ABROEDE o FEpieR0gRpsdHa s Mpmblifund vy are
agéddvete/inteddtRngébSBekoltefef td tht eHBPGIEE 8Pym i &gﬁcﬁl@e 8&endent
the conponent of immune response dependent 20 on T

| prpHyephecytei(.@, thepralifpratipn frd/en diffarcgtighiogrof T Iymphocytes into
g CI™ . ‘ _

chelps bl ler?br o iR Aol e it rAion of pignals by
pheipérsT Dmpiocgtegtwald Syrphockies fat caisé ynploay tatsbddy fBoduction,

¢ M TR of spesHHRcpieet ¢l by AViSes LiaPap et SRIRS Eelopoc of

| yomehe exd&is su&ﬂa‘i yPeki 8 Ld%%ﬁ{%dﬁfa%e B0 RHRLEn ;9&&195 Surtttfbells).

as cytokines that "no ate the tunction of other
i mmune cel | $he te2h “Thmuheraspdnsetaies tethpensetted @ttomsof o

R N SR LT

S Blabnfdlecules produced by the above cells or the liver (including antibodies,
cytokines, and complement) that results in selective damage to, destruction of, or
elimination from the human body of invading pathogens, cells or tissues infected with
pathogens, cancerous cells, or, in cases of autoimmunity or pathological
inflammation, normal human cells or tissues.

As used herein, the phrase “cell surface receptor” includes molecules

and complexes of molecules capable of receiving a signal and the transmission of
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macr onol ecul es produced by the above cells or the
liver (including antibodies, cytokines, and

woanplesmsat ) that results in selective danage POT/US2004/016995

destruction of, or elimnation fromthe human body of

I nvadi ng pathogens cells or tlssues infected with 30
patdorEal aprapcie olpsmeanqnebrans of 4 Gelle Ag gxatgple of a “cell surface
a I f
TP g B NRLOPSAL T oh R AP e OB B o
" ¢AllA-gurface receptor™ includes nol ecul es and

conpl exes ofy, Mol el e% CARIPLY Shunceiving & SL80hion or T

s B A O By AR RIRRY, 22 7001 | curf age

receptor” of‘Taﬂget 18 skait mbmmyt\irldnsiia@let@@ if[ a@BbjIect (e g a

dp it %g{if‘ ) h%iré’laﬁt‘i gg&%ﬁl?ﬁ ]?36?1 gOSIP&;Sét}Cgl & ,tahkglman sequence
S bhfibdd@idr Q'huﬁfanﬁorﬁ»ck‘)ﬁhﬂ antibb@EHRRE afventdn, bdipkcific or a

antigenic specificity. "Target cell" shall nean any
umaidBspeaificanaledule pithe invighfient The taggst call ciuban cet expressing or
ani mal )t hat, can n

ot RBP4 Bkt RIRERCTL A o MohaB umor

a@ta;ngb@@uym HohRsl nvention, a bispecific or a
mul ti speci f| c npl ecul e of the invention). The target

c eI I c an be Adsciarludes pr s éviation are adiisdangipedier e term
Laﬁ‘tlﬂodycqh%lﬁde%)&ﬂﬁﬁ&ﬁ%sn 9&1({[']‘1 ggloﬁall’anﬁ@ dles 1menc

InC U t unor SO I ncC
t faﬁtﬂ)cmlﬁm hmd)]:mmrﬂzazﬂmlbochds whnk;h ek 1%11 anlhEﬁd:debyne g deletmg,

oG Eo bR A i A Peey o Baip s o1 afipody can be
h Wﬁm @eﬁé’ch&qﬁé @@n& o k Fe%ld?la&ﬁ% 19@@6&@&%1&1 @%rﬁiﬁm region meant

ting, ng,” or substituting portions of
t he 1m:rﬁasd:)ba:19-hfd:6g exanpha{-lifnstabililbodfiigignoibe antibody.

nodi fi ed by . de ng the constant re nd r

it with a cé‘ﬂ? {\‘l? 08/ QPB%%*‘WES# 16 1§ %%F%’aeuseg?o Buflya

h ifen!vid18 glcﬁl ®sponSEsriirediah brolddignl réspamel(k kY tdfecruit effector
i nit the anti body. The anti bod conéugates of

t h:e11$)n émdrtmm@my lb@oU@é@ copstrsdias jimated geical chemical

ARG TS B B el P Rl R

| %o@%sﬂlg)a B&lﬁd%&ﬂbgieﬂ aavity. uck@réteins hagsnciade, for example, an

chem cal therapeutic agents. For exa l e, the drug
meneyYatically Beiive (P8t @ Active TRERGY dhpeiesuch o8 sREmTIHN 4
dﬁ)%%\[dg)%okﬂ?? J:M}ﬁﬁ" cir%%HﬂYérfa%oxﬁu& 0951 Lﬁ:'hrh% tiAYr necrosis factor or
i iclude, Tor exanp an enzymati y active toxin,

oriniatfetovealplraagrybitlogite meapbnsesnmhﬁas sad:ir aspforrekampleAlymphokines,
seu S..exof oxi n .r dj,. eria ” ot ei
gdg’rﬁﬂg!go kiR 3&)& ﬂé a?& @?—52}, 1nterleu ﬂn-g { 17- 695 granuITocyte

macrophage colony st1mulat1ng factor (“GM-CSF”), granulocyte colony stimulating
factor (“G-CSF”), or other growth factors.

Inducement of a Breakthrough event

The objective of the present method is to achieve the BE in the
shortest amount of time while avoiding overdosage. This is accomplished by titrating
the dosage of medication to induce the BE. Methods of titrating medication dosage to

12



10

15

20

25

30

25 interferon-al pha; or, biological response nodifiers
such as, for exanple, |ynphokines, interleukin-1

W()'20(157‘0]l32)98 interleukin-2 ("IL-2"), interleuki nP6T/US2004/016995
("IL-6" ), granulocyte macr ophage col ony stinulating
factor (" , granul ocyte_col qQny st|n¥lat|

f &ekigye %d@réispffyct g Wel-hee Wiy inghe Hlefia‘»a{%’f agpxample, in the
tﬁg if esent}%fertérhs dﬁﬁ%&@ﬂﬁ@ﬁo ﬁl%'i‘ﬁg%ﬂeﬁﬁbé ¥fedRbtion is

Is to achle
s hiamted 3¢ acinieerthe désited nﬁemﬂmnlbéocml\mesu*.ung vabn@dmigmclude for

This i.s acc |.i shed titra edos

ngﬁ?re@ﬁ r&ne@@g@ i Do boe i dgpegosage
rabfy 111(1,1%a§ﬁ% #R0R5R3AMnt, decreasmg the dosage

PCT/ U82004/ 01 995 achieve a desired effect are

weshtbrvih omm combinhgomeltilisring desagasmotrand dasggednteival-t he

treat ment of, h ertens n.. ich.th osage of .

ant - yper AL ER LR A by GRRAHT eBhprices 3 10 10
e sitedy @ﬂﬁlﬁﬁi’ce@@ e@ér? 9do BrhRSES! EolloSHeH airelifidl dSse of anti-

|n ude, for exanp eati ng the sane dosage

alfilt-4 @ntibodyea p@taﬁqt éﬁrfn@@l oaed W(@ elinieign der @wfﬁ@ém\p&rwd of time,
bl&!‘}hﬂ}ﬂs a{?]&%[vglb h 051511%5 8 b ﬁg g@?ﬂtgerﬁ ?o@%géks to detect a

decreaS| osage rva or a co Ion
aIBE(rsem@eld\os“agaetaMdemdo@oﬁm d BE mawaquﬁmempamsmmbf
dose of .anti - ?TLA—4 ant i body. typi cal ]bgéaciorrprl ses 3 to

16UioRRIeRY Entellh &y cxperiediteathizgveny epyld daked-4 Wrglsidg manifest
F%h';‘loz\ﬂtyn[ rﬁ}g\:bdu@éﬁ @t{fecﬁ‘aé 8ol TRLbsentd bfs BEARLINE W mofitoring

patien a clinician tor a sufficient
peetiodiiseh ibdipgionko tlwrnlmﬁmarsthayﬁmthm ddmimsatidnhe anttrEleA-4

O e S Sl 4 R oS g

MeYorfi@EHdl thea BE?%édaﬂl&fal ddEQrLasdhi@tle € BhtiISat 1bdst,1aBE is
expected that this event could take 1-4 weeks to

ramduced end @tcc@d adyshaﬂéqeappn@@natﬁdlhyyh@%mé ekillvie thipayethat factors,

.BE dur| n | o
AR O Rafer ) PSR ol RS P PR Pt e
adheriisd, GbaseRtald, agé“ltetc ChhAnfact thealtshdrodiuitel toetivita®E. A
Fol | owi ng a dose of anti-CTLA-4 anti body, the patient

i skillgd slinisian gl e ahleretakssuchai@aiors Bipaaccoiyy agws dgfegmining the
Al BRE hthahy psca EAFlosel sBdo p HIEYEER Brs shoutd be

t kendddred hadetdradding the initiatdasd) asgvdihe sphddgeedt' desagemtnénduce a

state, which may be affected by prior inmune
t -api es, disease state, age, etc., can inpact the

dosage requigigd taqE@chb&‘ o tﬁe %Evenﬁb@q)s sKiiddued aCBEnincih@nshortest
wll be able to take such factors into account when

de;ieaodnorﬁ [ tnge twithout watsing anowerdoss imwthd paiserdnit is advantageous to
SRS o858 By WBPNE BB IBPRCE T 00 IR, o
m@réfeﬁ%ly@ﬂﬁ?%@l&t. 1€ Qs a@BHonal Aodd 16 Wsired (BEhieve a BE, the dosage
can be increased by, e.g., 10 to 100% of the prior dosage. For example, if the patient
initially receives 3 mg/kg and is scheduled to receive a second dose 3 weeks later, but
does not achieve a BE after the 3 week period, then the patient’s dosage can be
increased to 6 mg/kg (i.e., 100% increase). In another example, if the patient initially
receives 10 mg/kg and is scheduled to receive a second dose 8 weeks later, but does
not achieve a BE after monitoring for 4 weeks, then the patient’s dosage interval can
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Since a nethod of the invention is to induce a BE in
the shortest 25 period of tine w thout causing an

woversdos®si n the patient, it is advantageous t BCT/US2004/016995

shorten the period for nonitoring the patient for a BE

to 1 to 4 weeks, nore preferably 2 to 3 weeks. If_an
abidiredusedfronos aveeks oot ek Wholegatiniainingther 0 mgikg dosage. One
d . ean _be i ncr . 0

oS PP ip, 58 g Yl A EARE Pt skt AR i Mangs cam
I §6 @iaMe $n Prabiidikga aftthodofsiehiadedted tb mdueceB¥e a second

dose 3 weeks later, but 30 does not achieve a BE after

the 3 week period, then the patient's dosage can be
increased to 6 ny/ kgl 2 BLARRLACHEeE - | 0 anot her
exanple, if the parrenrlﬁ%rrrgg¥y-—%€cgrves 10 ng/ kg

and i s schedhB&dcanmangiesti asa sgmpenasizng oskeb8rajeerg ksnormality.

| ater, byt does not achieve a BE after monitoring.far

4 Ageeidinely, deircRomokieh anpveal souiget Pt bisiore Bt Sihicepes
2Q0phRA3498 p@’ﬁéavéé&ﬁlﬁé&kﬁ&%r iﬁ@giﬁ% duiard (fof 6Fe8iveel), and
to 4 weeks, Il'e maintaining the 10 ng/ kg dosage. e

s Ratokasolyi studi¢se fearlabaghtatyl abappmalidiest Pepénsling/enr thedwitial findings, a

dosage anmount ,and . nt erval . changes. ca e e in
o DRy et pros gt SHOERTR 1 ar Pale ' Bosegpy ora
Dat®gyi ng a Breakthrough event A BE can manifest as a
synptom sign, or |aboratory abnormality. .

Accor di ngl y,A@bm@@pil@nafawlerixﬁlgdﬁntémﬁ@mg agfigrti@sofymore
patient k.St (FQr. subj |V 1) e

Dy P i o R bl Euo GBI Mt rash
0 inaeis) astsoigrsiinal anet (abdvadnatpatny tetiedessdiafrbea), endocrine
| aborat ory abnornalities)._ Depending on.the injti ?I,

f iSheieREEIPPEesyion Of hormang deviel) agf diver epaitesievaan ol divgi

S i h - f-or .

oA (G TR ot G B PP REP Y dcRbcc By B, The
d elamcéri Theraply Evatuation 8roppam BEdsmen dkrmaigploy Crisunior ddverse

t hose inval v, t he ski ermatitis,..rash

prﬁy,epttsihé‘ss%% égﬁgdrvslfsﬁ F‘é%n(t%} ﬁé& p{‘cl}.Vé a(gg%ddwwgeim Eogithe:se events.
t epper iR siorlaa 219388 ve a8 AAARTeitH 8idkRe SHERAN the monitoring
(suppression of hornone | evels), and liver (hepatitis,
elpatients emd ddtedtingddE’s.f uncti on tests). The clinician,
however, nust be prepared t.o,.detect. an . khe,. . .

Cancer Ther a%%}le B%Pﬂg?r?%ng}%egsrpaeﬁ?d%?%g Ee%'?‘ésrlpne o5, §y for
CraubREtivd dodipl A @h8 @ompeBetssve phytisalBiKamiratid e Each organ system
events) and provides a_grading systemfor these i
esureptible T p BEja sramiaed oRorcaamales Hheduyiony rglated tg thegdsrmatologic

ai d the gl iniCi ' Lo i :
oA AT R0 OB S i o
C OTHeIhlgsiosli exembitiasivo of e skmrinclsdds] for ekameple coipdeahspesti@nal all the

conpr ehensj ve physi cal exam nati.on. Each_organ.system
Vrirspible dermis. Furr%heyr stud?es, based on %‘16 judgment o?the cliniciar, can include,

for example, skin biopsy.

-BE’s in organ systems that are not readily amenable to physical
examination, and that are asymptomatic, require added reliance on laboratory studies
and imaging studies. For example, hepatitis may be detected at earlier stage using

liver function tests and CT scan than by physical examination.
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susceptible to a BE is exam ned. For exanple, the
history related to the dermatol ogic system i ncl udes

wquesstoos2es regardi ng itching, scaling, pain, aRdT/US2004/016995

changes in skin color. 25 The physical exam nation of

the skin includes, for exanple, close inspection, of

aI | the vi <ThsidstespmpEBERUp derandentonicisicalmenitrtig qffpationts
nvgllq% S&lllnl%?llo}l oﬁérgir @E‘%Aglf;s t Hbﬁ&“%ﬁgma& ra ?Pdmén%suc

r e@sﬂhdcm nMyEIRakb@bY thepdliniimab dexeaBBat i on, and t hat

are asynptomatic, require added reliance on | aboratory

studies 30 and imgi ng studi es. For exanpl e,

hepatitis may be detect dcner dxeatment ot 5qe using | ver

function te tans j ic

exam nati onsfthg %%8%%/ 0%83298 %BC&:T/ %%lzdgg%}lgﬁ%%%glem‘?ﬁ%ﬂ

d ehdapmmman bt uBf in thetreltpenddmialignansidsnivbere thopdticot hasg

atients foJlowing admnistration of anti-CTLA- .
e R B CPEPT UG B CHIS G CREINGUS TR gotectve
usl%ﬁmys e Ghihbi. CTRMntiBodled @itbeisBas £anglehgditeatidrent
5 The C%"LA-4 anti bodi es of the invention and surrogate

t Wemp@twn withend pbtrme ether therapeysig agmnts poing @émnﬁ‘ém with an
r é@gﬁ@g@l%}éa%%gh V\hai%(r:\e} g e[h@ ﬁlmo?uﬁtucﬁ a3 he% o%ﬂérg Q(c}mtlonl therapy,

CI ne or rmns

ofcyfiinés adhebRIneE i dVther bidly gic lsipnbling ﬂmelebumrmmzsh@emﬁc
antlbodles can be used as a si ﬁle agent or in

c omprines: pealogpysrndrdlogimeitiian 6 é?swer{é@aﬁ@ avgTReR| gEHt gersus
: mlhp%&?({&sg{)b%ﬁér%rﬁ@ehnc lt;'o%léh sTHUReLRES, ag.f&%&ﬂl&amg Ginfie
or

such as chenot her apy, ati1on
t hagdgynic theydpykinfesioue mmsmziﬂeﬁxeapdutm inent Guch agiumor localizing
si_gnal i ng | ecul es, ecifi.c vacc

s, .
al¥EF g0t B oG 6 ribpes taarte adBRieR g singlgdose or as
YGITERfe dOE&T tTh¥ ﬁlB’(?dwstdAH‘BE uSdd 1ﬁ%ﬁfj)vantQ§rr1‘1%5a juvant therapy, either

thera eutic ant odi es, nolecul ar targeted eraples,
ardiéne oamlgcmgmmtlenmh’élrthpyforemmbﬂhsraa@ent s with

t her apeutic t ent such as.tunor, | [ zi .
bacteria), aghgl Eé’ﬁ‘ét Ct?‘?fp‘hﬁ@m tﬁ?f?ﬁﬁ%be%ﬂg%éﬁ‘ §;§-» steroids
adyh Riss He S A% AetBbd6f Be HBRALOH. Blsus, MHetdprhc S@BEHat treats the
The anti bodi es can be used in adjuvant or neoadj uvant

t ;&E m;dmlmsterﬁgirto the patieniiellpwingsliganasis obHedtE-h t he
h
! ot et pRGRRf Gregfbd ARG A3ERb:s, Yhiifllny

bemge@dldgicaily seishod tﬁlﬁofshﬁrhich\awwneﬁs tH uspoiad to immunotherapy

therapeutic agent that treats the 20 BE is
adwicAnsstethalgnenifeshia natiente who pE iInswmasomprgreed shenet he
BEe‘n% olaﬁna{t?l%eetﬂ{nok f%vaegﬁthd%lbls ﬂa?@%s%h?lﬁofshﬁattcﬁﬁ 8L eitkq
unor s I mmrunol dgi cally sensitive
t wepsidingvh WMnaﬂ?moﬁaumweSsatdmatas med panitotnas such as, but not limited
[ m’ru?_%t her agl
rosarcoina, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma,
chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
Iymphangioendotheliosarcoma, synovioma, mesothelioma, lymphoma, melanoma,
Kaposi’s sarcoma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colo-rectal
carcinoma, gastric carcinoma, pancreatic cancer, breast cancer, ovarian cancer,
prostate cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,

sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
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or cancers that manifest in patients who are
i mmunoconpron sed. In one enbodinent the tunor is a

weabisthosesor . Exanpl es of tunors that can be tpPeatseno2b16995

according to the invention include sarconas and
carci nomas such as, but not limted to: fibrosarcoms,
rrytd@mamm@mas,l qyp@é@rm@monwhmém%ﬁ FEBIAMAORICBERASRNIE

sar conm onm

T AP O R LA
Slé&ﬁﬂioﬁféaemﬂi%@ﬁilhﬁfdlm Wﬂﬂ’ﬁ'@ here, céelcahomaer, tekdaadai tusor,
sarcoma, Ewing's tunor, |eionyosar.coma,

- Rt o, GO, ool G, SRR, Bipddar ariarRs. gu¢ligl garcnoma,
C 1851goﬁﬁbcﬁ§1§{grﬁgﬁdlﬁb&%ﬁﬁr maﬁfogﬁ’asrgné‘x%ﬁeé pen@YAbhan

cer t'e cancer, s@uano carci noma,
bmalomi hemmgmbimsmana axiewstic aemommhgodsn@ragllghanuenlngloma
car ci nonm, aceous %I and ?ar ci noma, papillary

cél?f‘éim&éf%?ane%a stpmia, And FRURABIASHAEY. 003208

PCT/ US3Q) Qﬁlc{tﬂér%duﬁéiﬁrkﬁ% o“ﬁ'féiﬁ’tf%sohanges (such as metaplasias and
cyst adenocar ci nonm, ary carci noma, bronchogenic

c alysplaas) arer tezagdd areplrd;venadcm nwﬂmllalrt@msmgh apthpee iaiee cervix,

g %@ﬁlﬁgg an(\%\F.]nﬁ,B %{‘% %ﬁr pre%egf m%gtgtlfongpgﬁ Clélgsn;%tr us Ft%en of conditions

t Ui B%n or sEPStERDERO g HdBIcksiSetd ndophagiaea b@ﬂd&@ rmpa:r‘uculal
bl adder carfci nonme, epithelial carcinoma, 5

aszvhem@mmn@plmq a¢li @@mﬁh eQESting OARYRSBINATIY ﬁ@?grawasw or most
Ry B30 Sr Gl RGP LR SIA P BRI  condiions,

neyds Rbsiat @ﬂifﬁAnQem;l 1096 |Baz®ia:|}a3kzﬂ@z, 248 BdaMéEhSaunders Co.,
enbodi nent, dysproli ferati ve changes

mettalpleiphiasom ba 79bygﬁp%ka§§ys %mqféaé%@f%rceﬁrpé?}éfﬁﬁaéan
N8 (ﬁng g%h'lﬁj,rcaﬁ 1@%’[15&1&9%?&%&11“’@%&13 k¥hificaralteration

esopna ung € presen I nvent1 on
priavirdesref@rfudatioat st mrﬁe cengld, mtmnetkaidwpemﬂasm often precedes

CadamethCipaPh (EPRSt T D (TR RUG S0 g fbich one type

or GWathie 6P ﬁfnyscﬁff&%n@itech YIESuBbiRied forRbaet 8Hk af a@ilt caviSt
parti cul ar dyspl asi a has occurred (for review of

s uMhtaabmarcm bear mmtmbaimﬂcpm@twe Hesue ReJbpiMapigalgnetaplasia

ecl) lffgs %’?ﬂ@%@?éﬁ?@e %%lta%%lvs%)eplﬂ}f@per \g"a%? 13%8’%] ﬂ%&ﬁ‘enﬂy a

f Ofoier&fme@ gntdiebd, sl rsthnmalhn}f s bithelih; rimltm m@smasordeﬂy
increase in cell nupber in a tissue or .organ, W

si @mlqu@anme@plmcml srpwihningelvingralpes iBindivadash GH, un}eérmlty and
g:ﬁtg g cﬁf‘ée %Iﬂe rien g@ﬁ%& Eud! ﬂ%l\glsgtﬁ% &k 3aeh han abnorma%lly large,

e cancer asia Is a form
c Odktep@l dtﬁﬂed:@icllel,gmd\mmbnﬂpladmorpmme Dy;sp}asm@haladuhstw@}ly occurs

fully differentiated cell subtltutesfg {,ﬁ/tﬁ
fwb@rg there gxipts clzl@nwéfrgﬁql%q)rdn apmghen, and is gg{'gq c} € cervix,
;daéls% td Wéfa‘l' @a\ﬁ? dﬁME’d&?l FSEBJ ﬁpie@xfsd)iasuch disorders, see
|nv ves ﬁe orde 'y nmetapl astac epithelium
DyEighmasi at dls 198% ddeelidibe; 2d Ed., J. B. Lippincott Co., Philadelphia.

The present invention is also directed to treatment of non-
malignant tumors and other disorders involving inappropriate cell or tissue growth
augmented by angiogenesis by administering a therapeutically effective amount of a
vector of the invention to the tissue undergoing inappropriate growth. For example, it
is contemplated that the invention is useful for the treatment of arteriovenous (AV)
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forerunner of cancer, and is found mainly in the
epithelia; it is the nost disorderly form of

waamsespeBastic cell growh, involving a | 0ss PAT/US2004/016995

i ndividual cell uniformty and in the architectura
orientation of cells. Dysplastic cells often have
aldfomakligns| partjeyladGindstrpirgnislh sitien eBhainymion rardalso be used to

exhi bi t .pl.eonpr phi sm | asi a.characteri st i I .

ot o ARl BB B BT AT AR RFG- Py Bl Gymntation and

| RfabcularphdlFBratian thnld Sefiich @Fostlid M pérfroplg aC@hilitidn associated with
respiratory passages, oral cavity, and gall bl adder.
Fantlammateregpdgiossibyy agedamaelifsratigpe Traafmeah oder al |

1 | Cl:Ne.: Lpopi ncott Co.,

PESE% gﬁgﬁ§293¢ﬁ§g%§§%%% C?ﬁ%%@%@on is also directed

t o treat mentTreftmeotwitistn amtl-CTRLAN atitibody sambe usddemctivate a pre-
di sorders invol ving . inappropriate cell or tissue )
QreBiRtAS MERORE FRSBRNSE J0 BHIFMEJERISI v ThYy g YAcsingr ilgs, yaccne-

t %@H%ﬁﬁé&?&&%eﬁe&%&h'f&eﬁlﬁﬁa%&?éanﬁénﬁvithvﬁi?&r@{f-c@tAm Bntibody to
invention to the tissue undergol ng | nappropriate

grthaethy fuiher mdecedrenhirtce ah smownt esspomeed t hat t he

invention is useful f.or the tr.eatnment of arteriovenou
(AV) 16 vio 3885 6BboUSpeTr R Gars pigsevtonsty hBHER VR an
B { QAR vattEne. PR dafiétr %ﬂég/enl dan ba! foreXAM18] a BblaBSma IMEen or a

invention may also be used to treat psoriasis, a
derestitto cogeransignni {1 ore anodithent cthe paliené ks wleenggy In a preferred

orgEATR i AN CAIRG daflonRirt PuREEMGETIARE T

| Hréfefo@hh@im antCrDasi bhiibodgSE tHedhvdntioh i BOL,ibanthe methods of
Treatment of other 5 hyperproliferative disorders is

altbopresmt Ewsnberecanetspbithany uman GriliA-€aniabogdy. In other
a@rﬂ%ﬁﬂ%en‘@@héo'ﬁltigé?ﬂAt—épaﬁ{BBH%/ ?staerteeodtﬂf)ﬁé t&%kBO AN Hhch as a chimeric
menory response | N patients treate WEh @& carcer

v at hutienizdd (i5g., ¢BRegmfed)tantal HdA @daiiibodys can be

selected for_further trea nt. wth an anti-CTLA-4

anti body to Blpﬂ@fi@swﬁ&m Y antRAdecs caR CRIRGHEL TBFuOTY or

| . 7 _
be@&én&%?fgfjll it ?res[p})g%% treé S tr(ﬁfg;b%ﬁé BRE patidi® Ralib&ILs BASTLA-4

anti-cancer vacci ne.
Than bancmbinad twithem ivsminogenié agengxsactpheganaemed eallsnpurified tumor

anti.gen or . a. prostate cancer antigen., |

o o e et Ringbropoi PR TR RS RERSE Pt Pl s mglocules),
erfengliafB atlls R R Iwifh ks eralingaynine sﬁnﬁl&ﬁﬁ%g{tokines and
anti-CTLA-4 anti body. A preferred human anti - -4

arvellisodgcecmtigens suply anB 61eei g 1HTWitZ, Apgt ak (@98 EPIeedatl. Acad.

AT i PSR G Ao
anti - CTLA- 4 @rtA kioslycliage & efRegvidwhéiollawindwmhechidtbn ftocol.

a chimeric or humani zed (e, d., CDR-%rafted) .
arMpoycempatizenist stisesjes 1By vraeHgEOD Agayl Aaots ayhbgeB dgyised (see
c i 8
CoREANARSE S0 FEFRt o ESREPINL AT EARRRORE
CBptindk: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302;
Khayat, D. 2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO
Educational Book Spring: 730-738; see also Restifo, N. and Sznol, M., Cancer

Vaccines, Ch. 61, pp. 3023-3043 in DeVita, V. et al. (eds.), 1997, Cancer: Principles

and Practice of Oncology, Fifth Edition). In one of these strategies, a vaccine is

prepared using autologous or allogeneic tumor cells. These cellular vaccines have
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20 can be conbined with an i mmunogeni ¢ agent, such as
cancerous cells, purified tunor antigens (including

woeedrmos2eant protei ns, peptides, and car bohydr BC®/US2004/016995

nol ecul es), cells, and cells transfected with genes
egcoding I mune stimulating cytokines and cel
s OFFLRIeWaP by arest effrch vewhey thedwaor esllg are tensdiied to pxpress GM-

. i U S A. 1998: .
o SSTb RIS vechiBidin GRh ot iiaqein bt Pelt nrsnopiegign for
2 5 vAednitionoKaste ff & «&fHres Nate Avh@rsct Ul.3.aWi 943; 80: 3539-43).

vacci nation protocol. ~Nany experinental strategies _
for vaccin a%ré%gf“r@?d‘tad%} RooshM EEmodHipddugor edlevaccines

IS By A SO ADS ch
B 2000 RSO0, Edicar ool Book Sop ar areaas. B L
<ot G Bassaat e SR SoaRapiinn fan Hge rak T dbe. Med

ali sm, Reg855-86). Nn tBQE i1Redie RS S '
81 B, 3009 504 g e %SéflM\l/l et g%mc(t\e{g‘%%’?&%agsﬁelgm

Carvkaapmaphave diepl woderad suspepitlé oalestrudbiondlydhy immifd $ystem. The
|1 n_on f these.strategies,, a.vaccine.i

ot i 0 vakchE fso BTGB Gr RS hier Blutefars suchas

THeX and edstidhadtomanclenigss, baveg dtheMO 2005/ 003298

PCT/ US2004/ 016995 been shown to be nost effective

when t he t ukBe Sdy p§ gefleeexpraspion 3oe dorge sepkp ganssexpivission patterns
- he t.activator of . »

CEF s RO R RN B 2 PR AL YR OH s

e(Ra@knbepg,domutyl 1995088190 Infanf.cadeld OBieseédimor specific antigens
3539:%%%..Anti-CILA-4 bl ockade to boost GMCSF-nodified
t ot iRiepliatipacatiges epresipt gyl Wimore ard) ipthevegdicfrormswhich the

BTt oLy N TSI Qg . v
gﬂﬂmﬁﬂyﬁnggatya:tfg}é@g lant@egé Elur be shblvs;netb balt]:,m; ta@glﬂﬁ;‘tumor specific T
PR3 3000458 22} R0 TR 7S B85 e i

| S BREBH withONbiRBYPRSE Bh GedomBRisht veidhs 3% g?d’i&n?%@d/ or peptides
nmel anoma, have been rendered susceptible t

déognd e theopxisgssed én iantvmme isyendemnto Phienti@e taismondal| or memory

\Y i ne al so,be modi.fi ed.,t o express other .i nmune
a%ﬁiva EPROBSS R Tsse P ‘?msa\ngni?sespf ator VORBHEE jicged by the
ammn@nedybRfisas stifentifedine braybaeiey R8s ©MhaRd That@for antigen
scal e gene_expression patterns in various tunors has

| BaY 1350 Hicluglet thei protsin delomerase whigh is uieawirehéer fhiecsynthesis of
i " | I: 1 1.0: - 4).

PakRaEs HERSEINEL s M 8% 38 R0 Ay 90 of

déantes end itatonhna dintited amisbex pf esgatit tissubd KinveDhs, Sdihce 1994;
tunor, arose, for ex

' | L. f which th I
R Sk (Mg SR ieoBo Y e P o i etack by
| Rt atkhy . THROY aftfeeh 5‘%@’?#?3;15% GRIBSERPnP Sx RN 1h RaRRr cells

the targets of tunor sp
because of somatic mutations that alter protein sequence or create fusion proteins

between two unrelated sequences (i.e. ber-abl in the Philadelphia chromosome), or
idiotype from B cell tumors. Other tumor vaccines may include the proteins from
viruses implicated in human cancers such a Human Papilloma Viruses (HPV),
Hepatitis Viruses (HBV and HCV) and Képosi’s Herpes Sarcoma Virus (KHSV).
Another form of tumor specific antigen which may be used in conjunction with

18



10

15

20

25

30

cells found in the host. CTLA-4 bl ockade may be used

as a boosting agent in conjunction wth vaccines
woaswestosaes r econbi nant versi ons of protei ns andPOT/US2004/016995

pepti des 20 found to be expressed in a tunor in order

t otentiate a secondary or nenpr I mmune response

ST

: ory [ .
¢ 8lqskerteds pyrifiqdkass shack peateins HISP)iselatstl Ifipny thevmior tissue
b eThd . . i aen .ar
e BT TP TR A bRTAD ootiuty B ARST AR R Fomy e umor cell
ahgbthesecHOBeark fhégly offeiont biedcdiveryas entiydh BBsdnsing €6l fogdliciting
for the s&t h(gsi s of .tel omeres of chronosones and
G ety Qe eldnd; SrvRsiaga 1 YA 595 o 24ikdA - 1988; Tamura et al,
CBRERISI9®Nth1gm 1@0xp. a | imted nunber of somatic
tissues (Kimet al., Science 1994; 266:2011-2013).
These somat t.8S @a v,.Re t ed fr i e
attack by Pg?(liljgﬁbsyeqn%a S. alxlér%o?éngna% lg%nnp rr?ggnmgﬁgggelf%ethat oan be

" ned-tapringensigepxpeotiic adpimes aDCAY chebd prodhesiasssav®hind loaded
s}%ggti ¢ nutations that alter protein sequence or
c

tvéﬂf"éfsﬁ’raf?“b?l}ﬁ Rephde agtégeﬂé é% Wlews GHRRl @]e@(tracts (Nestle et al.,
SREHENNRAicule ®98DER @Bk Y rbé%‘ﬁlaﬂalgb %g‘?ﬁlaﬂgﬁu%ed By ggpstic means to

chronosone), or BQ i di ot’'ype fro cell tunors:
t expwess\thesei thwer matygans @k oddl. t BEsdrapt eisosbeen dizedvdiratsigso tumor

PSS b SRRCSLS, RGO, ERpLLL OB 0
Kag) S iAsS thiethP@ 51 PRcERTBn, O ( UenfuiZNon magﬂe%ﬁ@&i\fegr MBdfed with

tunor specific antigen which may be used in

c@ﬁﬁén‘bgloeshadﬁnt@ RCLiVEE: M@yeT00BE AUBRI8rRPESPoR2004/ 016995
CTLA-4 bl ockade is purified heat shock proteins (HSP)
i sol at ed frAmthetypaiobmnelphesagacciteghitfcan bhesmbhedtwith CTLA-4

0 kd roteins contain_.fragnents of rot?ins from.the. .
CElRBrRa dr p dactlngPPhvaed fpare e aome grll Pherysoss, ngongnction with
dgy irﬂrﬁﬁﬂolb@pﬂ%{lﬂﬁﬁt, Rh@SENLE NIECALISE o&ac@%n'efziigrgg@re of lysates

tunor imunity (Suot and Srivastava, Science
266m16685-hbB8, mEmmma &fl dihes plls BHTEON® #B8Gnological adjuvant.
%7]8: 117-120. Dendritjc cells (DC) are potent antigen

pV B frrgfmeat can theaboesipd with wf§TLa4prwighe or without additional

afchRenrsRest fbanegsponses. DC s can be produced ex
Vi Vo ané%)l%oaded vvlﬁ?h vari ous protein and peptide

antigens as well as tungg; ctleol Isﬁétaracts (Nestl e et

al ., Nature Medicine I A =332). DCs may al so

be transduc b epetic means to 10 express thes

tunor anti g§ﬂ1§r %ﬁg\ﬂg‘? ?I% tﬁﬁ&veﬂ%%arﬁlu%ﬁﬂg@ﬁt paics that have been

ixpesdd t¥ phictil4FRxinsG? |p|a§10FéHs. ShilRUb RRSESIi@kon to tumors as
i mruni zation (Kugler et al., Nature Medicine 2000;

eligrapsedzbeye, apibaglyrpedived 6 Liat blonkadeand sb@ogate therapeutic

[ i i f k:vel y .boosted.with, CTLA-4

STaER g BT ioBE oF ot FEAN Pt R ERBH il ot

Asioifige theyseeorahryn@ ra0o® itaasieRespbhidtto pamoBensCRFRIsNAM self-

with CTLA-4 15 C?fléockade is a vaccine prepared froma

RN St el Hio ksl Yasdhegn shawrrigrestieetiehinghe acute phase of
infections of Nippostrongylus brasiliensis (McCoy, K. et al. (1997) 186(2); 183-187)
and Leishmania donovani (Murphy, M. et al. (1998) J. Immunol. 161 :4153-4160).
Examples of pathogens for which this therapeutic approach may be particularly useful
include pathogens for which there is currently no effective vaccine, or pathogens for

which conventional vaccines are less than completely effective. These include, but

are not limited to HIV, Hepatitis (A, B, & C), Influenza, Herpes, Giardia, Malaria,
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an i mmunol ogi cal adjuvant, such as the MELACI NE(r)
vaccine, a mxture of lysates fromtwo human nel anonma

woebds/oos29es pl us DETOXTM i mrunol ogi cal adj uvanPCT/US2004/016995
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or without additional he eut
| heisonany Simiglosaeys Gl"f?@fs ﬁﬁEWﬁ%@%f”‘“% %Iﬁ’é‘%ﬁf% nAg‘?e
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or pathogens. Simlar to it
aﬁlgl-lntsc‘s@bh QNHT that present aered agitgess @ﬁeréb@wrseaqﬁtp%g@gpnons

medi at ed CTLA-4 bl ockade .and _surr t -
emBpssInAY L eRHORRS ARBEEORFHES 1YP 1ggsa?g[§e t{;t%% %%%%%CTLA

CoMpi %%Laheﬁl M fRoVAGSd D asongt Dealbrespdnsuitiat & rohdampened by
secondar rrermrérﬁl mune response to pathogens,

t axgatise Sl@nﬂisﬁebtﬂ%h tiAgens. CTLA-4 bl ockade has been
shown to be_effect b
i nfections §f’mRI|ec %é/]g? éﬂ%&ll%%ﬁ%r asi rt‘gﬁg{lés’fnfectmn;?re?gb °oY
S"me@ﬁods ()Zﬂﬁ%ﬁvehﬁéﬁ ﬁ%cludéb&@}aﬂtﬁié)(A Bndr Cp ihsﬂpnamras (e.g., VZV,
onovani et a

1$EW15HAN16@$S¥'IE%§@QM¥ B R HEGRRY PP gnge vims

t eutl ¢ 0 Pdé' &rhovitEefedpiratéry syncytial
a?%%gigl%ss r\;%l%ﬁisgqhﬁe%dg IS cur rlent Ieglblr Yo

| efvﬁﬁ@ {rhWBpd/AeG] Rggvins, pedstes yems, rflpaila Vs qrprvovirus, vaccinia virus,

g%%g‘??vlugg %lmé%gvﬁuggg?@a %aala%ﬁlg t&g%ﬁg@% § tp%lhév% hbws virus,

i 1 &% Lfigdikwenza, Herpes, G ardia,
wwgﬁa‘%lhts afid v@azof) 603298 PCT/ US2004/ 016995

Lei shnani a, Sfmrﬂmmpm@épsthagmm@ct%@m%a@%lﬁagtreatable by

CTLA:- 4
B
%?Jb%glo%&}&tﬂ tH&ééc! buR6RB68di, rﬁbﬁﬁg@dcamndgenm:oomeklebswlla
e C

urse o he i nfections, These n
aflﬁowﬂmglmatzaedseaéomgn@s lemionella, diphihera, %?Xm%‘ﬁf ‘%\"Eﬁ’ﬁ@ncmﬂ“&
ratj v Tei
Cetp‘fanp%gﬁﬁ\ﬁ S, % ax, plgt%xot fe H)E%l%s‘?s K N¥me askhLMActbria.

ened negative

signal s t hr ogtghe &hblfbids of@@ﬁ‘iegmiafqﬂgesawmgpaﬂenb@%ﬁr@@’fable by
viruses causing infections tre

thmethndmﬁth@ mvepidoniaelude b4rdide Zalgexams%ﬁﬁl a%r%g %emcalls efc.),
‘?f ggﬁs neo \/Z ymm}m%é)(% %llVI u;ﬁzga%vnz’gbﬁ eiﬁtn)dG@}%Mucorales

I rus | uenza VI I'us,
f I @thrrms@@la, Righophius)y Sporobir mhen]@ Bb’é&om&’é% féerwwéw:

¢ opanicpstioenisdeoT o c e it s BB o HFanm
vaccinia vir YSme eﬂﬁ}}{eyd)ﬂ’ﬁﬁﬁloggﬁeguﬁsi%srdaﬁsmg infections treatable by
papi | | omavi rus, noll'uscum virus, polioviru rabi e

Vi mgghods dﬁh‘eum\tmtlamdlcmdb Briamgeba ﬁ@éﬁﬁmab By n(}flauaqsco i, Naegleria
?ﬁ%@%%'nfﬁ% Q{E? %earlqza Gam EIZ%ZE e p?osﬁgﬁc?zhﬂt%p., Pneumocystis

carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma

cruzi, Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

Promoting Beneficial Autoimmune Reactions

The ability of anti-CTLA-4 antibodies and surrogate therapeutic
endpoint to provoke and amplify autoimmune responses has been documented in a

number of eXperimental systems (EAE - Experimental Autoimmune
20



10

15

20

30

15 nethods of the invention include chl anydi a,
rickettsial bacteria, nycobacteria, staphylococci,

WeRNEs@mnE®™eCcci , pneunobnococci, nmeni ngococci andPCT/US2004/016995

conococci, kl ebsiella, proteus, serratia,
| egi onel | a, di pht heria, sal nopnell a,

b ?H% ongisbfibratmurtiemaidor st Gemahg: nd FRERnOl] 996y 37:1333-
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t respoiatob eustu},g Zmnmetchldadmdopepthie vancemwrs | ©Redls cthatdmany anti-tumor
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depepmated aics, (OVPJa?Ylﬂi:dddb Pire. Al AeadiSci. em§ms 1999 96 2982-2987);

R N B R T

t . aatlaidga Paptide %ﬁ@lﬂ@d&nﬁﬁoﬂ 4R vlﬂblgﬁébs@ﬂfeﬂ me hiwelen clinical trials
Ent ai noeba hi st OL%“ ca, Bal antidiumcoli, (1;I eria

f §pssabers Apd MY isnd Epmusgiher Fanphagisal umgsgmaunol 1996; 19: 81-4).
Cryptospori di um sp., Pneunocystis carinii, Plasnodium
VI vax, BabeSherefrrer ibtis JPoFilip o rossider bing e\nt1~CTLA~4 boosting in
SOMA.., Cr UzZj novani , Toxop
o SHRRRARRCRite VRl iR i st Shyise, GhrgmaRgn protocols to
Befiﬁ:ﬁdrﬁlwwgeﬂwit@l b0 ee R%@;S‘dn's@knsagaihﬁt akdski blf-Bfoteins for disease
anti-CTLA-4 antibodi es_and surrogate therapeutic

efigpBIcHt For grewbk é\ldr%m@rnfpdhswe m%vmﬁmrqmﬁomemulatmn of

h%zitgﬁggﬁ %ﬁ%ﬁ%ﬁi 8%90&@5 m thlre]:l’BA%l ?‘ﬁ#&ﬁé esrﬁlanns&%agamst amyloid are
2@&5&@913&&&@8%;&15& @%ds@c@@@&@nk Engephalomyed; I4b0a,73a77)

muri ne nodel for errin et al., J Immunol 1996

157: 1333- 133Q); se ;ﬁ\&ef §Smé- 4R e &ods targb@%ich as Te
supra). Indeed, uct an &L antF—tuan é%spoﬁ% 35 IgE for the
uﬁcmglenumllew &ndaastlmpe pud deFviac dienestaie uebtits. t]FnaHlly, antibody

many a t unor onse ant i

BRI ARG LomriRER ta, tenind o e uaS Bh ert-GRLA-4 aptibody.
SNeMr&itfdoaiibo@f Bfons®! anorRBrddicid) He$B8esetm®) -be used for
supra; depignmentation in Trp- vacci nated m ce

( %Wﬁtl@net etralizipg gatibadatiesponsatd. hcgmonesuargl gtheri@hgble factors

OSSR AT o S INTS, BUTHE Vol S S B o

pp@mﬁﬂ@vanhmgenmm§m9|natlon and vitiligo observed in

human clinical trials (Rosenberg and Wite, J

| rmunot her Embg@sanaﬁm&rasld@mme& aBARGor hus8df Mti-cFPA-4
Therefore, it IstﬁOSSIb e to consider using
aptihody prd supgste thergpeutic codpgiuiraenibe nised fon mﬂapilmusftherapeutw
S e d vi.se vacci nat.i.on prot.o

¢ bR AR BTl S RAEE o) RRERRLA @R RIRHRESH St other
t ket antipehd, s@crlﬂds&in’f}&mﬂ@lfcp@hﬂs gasleding AR 7RRkeimEePE disease,
exanple A%ZhEIHEf S dlsease i nvol ves i nappropri ate

Qs aTEEu N

as §NFa, and IgE.

EXAMPLES
The present invention is also described by means of the following examples.

However, the use of these or other examples anywhere in the specification is
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A(3 peptide in anyloid deposits in the brain; antibody

responses agai nst anyloid are 15 able to clear these
wamylsmoskosleposits (Schenk et al., Nature 1999; PCT/US2004/016995

400:173-177). Ot her self-proteins nmay al so be used as
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aut oi mune responses to treat patients having an
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ed by neans of

t he f ol Ninsicog petmmodvﬁls resedted\Btage 11 {higatiese) of I hleﬁlﬁm@ﬁts)
ot her exarrples V\lg(ée)relnthesec:lflcatlonls 21 WO

> BSEaEs et A 3/ baBsbBRE) pLCTT et Lty OB gvith each
| N RHYRYS %drl@'gﬁtﬁoglﬁ%em ?P gﬁ%&&ﬂe f/itl%tl&%mé)let? Freund’s

i nventi on any exenpl term
| redgumanb@FAY Hiat pdtiendstvedte HdLAaA;Z padt hadend priorpreafresnt @dth IFN-a.
dlnents d | ndeed,

b R S T Posae ot SO0 T RESE FIBAABT- el gfusion
apRaéeinclu@ed NASBrld digdsd shdt r%%&tlﬁéﬂ@ﬂﬂh%ﬁb@@ld Bl RIART-

specification 5 and can be nmade without departing from
i th 2oV and tareginssepeptiddhdhe mesmaso BOB-S76 (HTDf MARTA 26-35

a G DR T BB et G BB TPt g amino

cl Ridmodifieatisi totih@ease EKﬁfUEin@mk' Results from a
clinical trial of antj-CILA-4 antibody wth nel anoma

10 peptiiES/TAn patibodysad theeptide eascines mexe adshinistared every 4
N t
OPRLEF POLUETN D3 EEABRLES HARE UL ARl Ehns

anwer8 adngirkg%redﬁlilﬁﬁ;wheélus@nitl 1brﬁ/gl m%frﬁl dwad éi'mialﬁﬁ%d in IFA. Three
i nj ection .0 t yrosi nase pti de vaccine
<Jf3ﬁ01]t§11@8ﬁﬁ?dg$g 8 el wg/ 1&%1}‘695?%“'@?%&)'4 arfiodyat i ent s

wemu&M ﬂ@éas@@@athéqnamg z}t&ig Hﬁ%d%&@]@kﬁm

rs were | HC posit yr osi nase
Domgal/ or VRefiert. Exc| Sei/Age Prior Treatment SAE’s Disease
cohort (I =immunotherapy, status
C = chemotherapy,
R =radiotherapy)
0.3 mg/kg 1 M/43 ILC None
2 F/40 LC None Relapsed
3 F/69 LC None
4 F/22 LC None
5 M/57 ILC None Relapsed
6 F/54 None None Relapsed
7 F/41 R None
1.0 mg/kg 8 M/58 None None Relapsed
9 F/69 R None
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2ot herapy, R =
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Ded
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MN&teer ed
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Relapsed
Relapsed

None Rel apsed 3 F/
I, C None| Rel apsed (6 F/ 54 Non

R 1 Nonel1l.0 no/kg |8 M58 Non

69 1,C None 4 F/22 1, C Non

None Rel apsed eb}aﬁrﬁll

None Rel apsed WeriSgg

bl od
st 1é
M.,57

”2Y "1

3.(Nopkkg22 *g\DlZOOS/ 00329 PCT/ USPd0a$ 016995 10 Mﬂé@;ﬂq\bne
None Rel apsed 11 F/®321 None|R€l apsed 12 M [4@radeRon
13 F/ 59 None None {19 ML56 None Grade 3 di arjrdieahea
grade 3 |fgver, a4 (3 I None
17 M/54 I Grade 3
diarrhea
Grade 3
abdomina
1 pain,
grade 2
diarrhea

ar

18 M/41 None

Table 2- Dosing Summary

Number of doses Status

Lostto | Tox
follow-

up

11213(4]516 Average doses

per patient

Dose

mg/kg

0.3 7 1 4 5.8 4

1.0 7 1]1|1]1|1(2]43 1

3.0 5 11111 1 114.0

"MDX-010 discontinued due to autoimmune manifestations, peptides continued
SAE’s included:

1) A 40 year old male developed grade 2 diarrhea (two days) and grade 3 abdominal

pain (ten days) after the first infusion of 3 mg/kg of anti-CTLA-4 antibody. CT scan

of the abdomen and pelvis showed thickening and inflammation of the terminal ileum

and cecal wall. A repeat CT scan four days later showed resolution of the abnormal

findings. The patient was treated for his symptoms, which resolved 16 days from

onset.
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bl oody stool, bilateral wuveitis 3.0 ng/kg 14 M 36
None None 15 F/42 |,C Grade 3 diarrhea 16 M40 |

wolkens/ 0P ML54 | Grade 3 diarrhea 18 M 41 NoneCGusom4/816995

abdomina i pain, grade 2 diarrhea Tagl g 2- Dgsi ng

d S Do 1
AT UL 0L 0SS SR P a00RE, Dol Bl Samytusion
gl@g 3 %ﬁik%otialﬁﬁ -CTPAY ﬁht?bodyl @hg dieht Jvaélir%até'd %1’[}][ v hygragon and

6 3 MDX: 010 di sconti nuad
aatlfﬂ?imi%une mani f est ati ons, peptides continued SAE s

ai%“%!d“ 8%‘}6 88&%&@ Sy Oﬂ%ﬁhig %w i tmelke

d @?é‘ﬁtl aeftars Elli'tﬂ)cfdblr The Eﬁl_tﬂéi'ﬁ"s @f&)opfvasg% V@foptzvhﬂe bg)od cells

anti-CTLA-4 anti body scan domen
peVRG- Jhedisarben ek @natn@wath@ntlbnbummmhras:nhmfs daye after onset

t QXK' @eaf ‘!’@ﬁ%&\‘}\% eve ogg lg{a[dg lb(.}(?oc{A Héa.@lﬁ%@%lﬁt%? rf uvel‘us after the
f bvdhd gsusidiner Dﬁing%l‘ﬁf awascm@ataeﬁb&@ m BXAPS QB8 was
a

whi ch resol ved 16 s from_ onset. 2005/ 003298
pwwf@gw,@ggmdoscopy revealed mﬂamed bowel wall, and CT scan showed
a thickened cecal wall. The patient had an almost immediate response to treatment
with oral and topical steroids. All symptoms resolved after three months.
Conclusions
There were no relapses in the highest dose cohort. Anti-CTLA-4 antibody
dose-dependent, organ-specific auto-immune-like adverse events were observed.

These adverse events were manageable and reversible.

Example 2: Results from a clinical trial of single-dose anti-CTLA-4 antibody in

patients with surgically unresectable Stage III or IV melanoma

A Phase I open-label, multicenter clinical trial was conducted to
evaluate the safety and pharmacokinetics of MAb 10D1 in seventeen patients with
progressive, unresectable, malignant melanoma. Median age was 59 years (range 29-
79). Nine patients had received prior immunotherapy, six had prior radiation and five
had prior chemotherapy. All patients received a single dose of 3 mg/kg of 10D1
intravenously over 90 minutes and were then followed for toxicity, pharmacokinetics,
circulating T cell activation and clinical outcome. All infusions were completed with
only mild adverse events. Seven patients had mild, reversible rashes or pruritis.
Plasma levels of antibody persisted from one to four months. There was no
significant increase in activated peripheral T cells and no evidence of clinical
autoimmunity beyond the mild rash. Two patients experienced a partial response
including resolution of three soft tissue masses and over 50% reduction of a lung
mass. Furthermore, the patient experiencing the over 50% reduction in lung mass was
a patient who previously had been treated with a melanoma vaccine, suggesting that
the anti-CTLA-4 antibody treatment was capable of activating a pre-existing memory

24



2) A 42 year old fermal e devel oped grade 3 diarrhea six

days after the second i nfusion

of 3 ny/ kg

of

wanvis/0aI8- 4 anti body. The patient was treat edP@iris2d0%016995

hydrati on and

devekﬁged

st @l w@ﬁ%ol&%&'dt\iflﬂieclgﬁrevi’&%%eﬁ%t?

anti bi
ade 3
UTHO: |

di arrhea was treated
da¥ablaf2: Summ&e'tqf pafient GBiryetaristidsciunadesultievel oped

Al

fﬂé%

otics.
rrhea

w th

rhoaa and Jnl

blot|g§kang

LI\IQI

3) A 54 year old male

ter the third infusion of
Pty og i§ ﬁg@ymdrpﬁ'@ tbgtaingrQTIsA -4 treatment

§H§ny

i
reso

s—afte
~J

Patu%f“ ﬁ ‘§?‘a§

ant|i bo

an

[V

e

d JYISTh

LWl 'l
O a1

SIO

o0

Aﬁﬁ’d'

i pmedi ate r

Jrsaatme@ﬁt R
si gnoi doscopy reveal e
scan showed

al nost

10 a thic

1 QAT

est
ePOBH

dStatis) amed bowel
karted ceum
eBportiva®{ o t r eat nent

my/  kQIepstatic; -

iseaseBies j v
wal |

wal | . The

LA!‘QEIS of
eRespongg

and CT
pati ent
with or

Serious
CAdverse
Events
had

Al

and Ft opieéal

thiee rmni‘h .

Ri@r oi ds.
Congcl

Sl sym

sions._ The

Lang wesol ve

i[ﬂ were no_r

d after
| apses

n

theLFhl(ﬂ§8st

E@@@ coho

XD Anti |

EnMen-4 antib

bdy

—do

b 0
adTm

yers

e

2 _eve

organr-

Q_?HU “E:[

ecifi

nté wer e ogbSeérved.

’L?l?:ll# I éllu]lc

ke
dverse ev

ent s

B W o] —

froma

wel & msage

aRl@Iand r

clintcal trial

of S|ng

eMBr si bl eLylpanple 2:

| 800961041 -

Resul ts
CTLA- 4

St a
mul
ev;

N
LILIL

ge
tic

O\I

al uat

ani ppodyzin

[
g

bnt er

| RF%E

clinical

Il o

a)

-

e th

ntaao nnf | ent

I ents
mel anoma A Pha

safety 3

th—su

trial was

with pt

nd pharma

EEI S?ﬁ 'aﬁréﬂg

ed tio
’i?Pﬁ‘étPP%‘gn

essjive |

esectabte
bel ,

0

MAb 10

esecta

mal i
79

n

g

BA
| ne p

cTItTTT

BR&H onma.

an ag

N
tients thEEeceiv

3Lﬁﬁ§lﬁgp@ear
prods; COS | nmmu

(range
not her ap

chenot

si xMa

her apy.

49ri pl radiati

Al'l pat

diband f
ients rec

Skm.haglpmmq
CBinichodlesi Ng

r
| e dose

kg
an _f

g
th

pf70 |
»1 e}

dfor to

CB1 1 ntravVeusly

I_(‘ITV p

V8hg, WinMiveH
annacoklnetl

es and W
cs, 25

- Eul

c

Al

79 ng

Noee| |

ag

tHEWatl on

EhthW1n|cm

out cone}

P
eNt s
rit
fou

10
ev

pr

to

I
en’ pati ent

e
S

hs. _ Thers

'S LU

asma | eve

UI cu

ad m
| s of an
vwas_no

R T
]ulgg;gﬁ“ﬁ@f‘%l S

H
ficant

I l\l ’\l‘l\ln[’
U—auved

lle rashes
ted from
increase

fiprillation

11 gc

C

pa
re
re

ni c
tien
§o|u
duct

t My at
al

[
[

P
nmn
el peNppher al
utoinnunit
s exjperienced |a
ion jof three g

on of a lung

a

PRsél | s

ggond

oft tiss
mass. Fu

rhymplnedd, den
titve lvmg,d r as
abdesranse 30
ue nmasses and
rthernore, th

deyngfh
modé&wo
skfig! udi

ng

leyer S0
eabﬁé‘ﬂab@

L

%0
t

ex
a

nme
an

r

PET |
pat i
ano
ti bo

O

12

ITA
ent

m v
dy tr

cci ne, su
eat nent we

ot i

noPPthe over pp0%
0 previoy
Joesthng

red
Isl'y "had

s capabl

DA

hﬁ | U
o g

e of activati

Wi t
rP (eug!a'lA_

effusion

13

rrnr AV
pA 4

558

[ PD

Lung, liver

14

C,l~
61

PD

Lung

< =

15

Cl
29 R,C

SD

Lymph node,

lung

H——hormonal R=radiotherapy, C=chemotherapy, I=simmunotherapy
PD—progresswe disease, PR= partial response, SD=stable disease
Immunotherapy included IL-2 and dendritic cell vaccine.
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WD 2005/ 003298 PCT/ US2004/ 016995 response to the

tunor. The results of this study indicate that
wanvis/tIes- 4 treatnent was well tol erated w t RCTIUS2004/016995

evi dence of immunol ogic and anti-tunor activity.

Tahle 2- Su ry an." tient characteristics and
Patiendq flexd AR i| dwiorSex AgBestri or |Ddetastubicast af Adearrefag Serious
Ser|i oug (y(sy1 SreTmestt ERESPORSS%d)iWSDSE@?ase Biespanise | Adverse
Responde Adverse Stafsmtisvent)s and Durat{on2 1 FE&énts
R, C SDiLung, |iver 2| im®9 Nonne PD Liver 3{M43 C | SD
Lynph node [4 M 56 R Cphrdtien2Ynph node, bone,

16 Pefiyanady 52 R C P]bUb e&fin {yEenal , | CNS, TUng,
retiropgritoneum  ski neM 58 @QfeeED Lung, | ynph

CONQ . 7 A 40—

—hog 7 49+—P 15 Ve ynph—roge—8
17 F ’35 m% Ldngd™Cski n, ver pli%h 91 he PD Unknown 10
M_Z4 P |ALI’YDh nnd _Gade l ung—pancreas;

[daY

— V- i—f ﬁ.wyw.:'ﬁ

atrial Kkidney flbrlllatlon 11 M 76 None PR 7 Lynph
node, Lynph nonths skin, lung, node, abdonen skin,
lung, abdonmen 12 F 49 | PR 9 Lung, skin, Lung,
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nont hs pl eural effusion skin, pleural effusion 13 M

52 C, I PD Lung, liver 14 M61 C/ | PD Lung 15 M29 R C
waRodsyopes node, |lung 1 H=hornonal, R=radi ot hecamg2004/016995

C=chenot her apy, | =i mmunot herapy 2 PD=progressive

di sease, PR= partial response, SD=stable disease 3

| mmunot herapy included IL-2 and dendritic cell ,

VasGhiige 3: RsVR #0851 Q83 iRy Ader0a4/404 628bodPat e@mnbination

S est _MVetastati c Areas of Serious (yrs)

Tredi g1t pepétdpoaginds sease Sites Response Adverse

Status Events and Duration 16 M 70 None PD Skin,

| iAret oo d| cen 17 F 63 None PD Lung, |ynph node 26

WO 2005/ 00329867 HARAR0HIIP3B 2 BsivES AEPI'E niklarkResi et aved anti-
froma clinical trial of anti-CTLA:4 ant i,;%ody i x

c @i Avdtantihodynl (TN iproolmplégn Wilk voeeiatin i tedHA P281-
Fourt.een pati ent.s W r '

- aeurdenebi Eiden A g RREEi R Ruintce: rABES.

Wirg b 1&/ 8CRA Rt icRAr ddtdriiticyandkeduls 0201- restricted gpl QO
peptides. Patient characteristics are summarized in

Table 3. Table 3- Patient characteristics and results

27 WD 2005/ 003298 PCT/ US2004/ 016995 Pati ent Age/
Metastatic Prior Best Areas of SAE' s
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Sex Di sease Therapyl
Duration 1 52/ M Lung C, |
wounishe329&r ade 3 di arr hea

Response2 Response
PR (8+ Lung Grade 3 pruritis,
continui ng) 2 40/ F Pgmuis2004/016995

Sites and

node H,C,I SD G ade 3 rash/desquamation 3 39/ M Skin,
Hyrph—None -SD nodeJung 4 55/F Skin | SD 5 67/
Pat‘enEon‘g,ge/ | | Metastatiq R P[i’rlp{mg Besth node, ) Agraof | SAE’s
i nt¥emusBisease 6 58/ nzl‘hemgy skResplonRd 7Resp¢nseh553,
| ung | PBites8 48/ M Luing, |iver,afd| PD adrenal, |ynph
nade, skin 9 52/ M Lyjhph node IDﬁ&tﬁmde 3 diarr hea 10
1 62/39/Mungund yph C, 1| & node 1311(3:34/1\/' men CNS, | g¥hdk 3 pruritis,
Nane CR (7+ Lung, Gade 3 nongBgms CNS, | ski n Grade 3 diarrhea
hylpopi tui tary/ contji nui ng) 4 cQ Ht%h 12 43/ II\/I
Tt er 1 T anuScurat—;
2 el e{/ozﬁtgl %%l%ﬁﬁéde 13 Z%f?rtung, drenal C 1 CR (7+Grade3 .
tyne—CGrade-—3-mpaths—adrenal| rash/desqliamation rash/desquamation
3 cqntVMui g d’l lywpB3/ M 36, pel V2, None D
node, lung
4 55/F | Skin I SD
5 67/M | Bone, liver, C,LR PD
lung, lymph
node, skin,
intramuscular
6 58/M | Lung, skin I PD
7 48/M | CNS®, lung I PD
8 48/M | Lung, liver, ClI PD
adrenal, lymph
node, skin
9 52/M | Lymph node I SD Grade 3 diarrhea
10 62/M | Lung, lymph ClI SD
node
11 54/M | Lung, CNS, skin | None CR (7+ Lung, Grade 3
months, CNS, skin | hypopituitary/
continuing)”* confusion
12 43/M | Intraperitoneal, |1 SD Grade 4 LFT
intramuscular, elevation®
skin
13 49/F | Lung, adrenal Cl CR (7+ Lung, Grade 3
months, adrenal rash/desquamation
continuing)
14 63/M | Lung, pelvis, None SD
lymph node

All patients were HLA 0201" with a Kamofsky performance status >

60%. Six patients had visceral metastases. The patients had no evidence of

IC— chemotherapy, H = hormonal, I = immunotherapy, R = radiotherapy
> PD = progressive disease, SD = stable disease, PR = partial response, CR = complete

response,
® CNS = central nervous system

*The patient’s condition appeared to worsen prior to showing a positive response

? LFT = liver function test
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| ynph node Al patients were HLA*0201+ wi th a Kanof sky
performance status 60% Six patients had visceral

woRb@EDNIES. The patients had no evidence of 1PCrass2004/016995

chenot herapy, H = hornonal, | = i munotherapy, R =
radi ot herapy 2 PD = progressive disease, SD = stable _
dPeeEERINeR mpupadefisiencyhwnie Albretientohag nics surgery for their

t .
SRR ol ST Do NS gy i
s Ilmmungtharapy) gichidueg inesfeonse (Pdichfs 2, 5-8, 1012 dndrid); low dose IL-2

t. 28 2 PCT/ US2004/ 016995 aut o] nmmu
olPiisfaRo0ae 8?%%@?1 s afgeenapiL &éﬁ%ﬁtg‘hﬂa@d&)r Bhole cell
s ﬁ{mmafmmh&e@amﬁg 1 LM geﬁvoﬁso Shls%gaaé ’v&‘d&h& (B&Gknts 4 and

prior chenot herapy. I’even patients prio

i ﬁhlﬂindﬁi\é'r(éﬁﬁl(ﬂahmt@dl mbe patietsthad oo -peior gpﬁﬁlmnmmzamon and had
5-8, 10.. and. | ow-dose | L-2 Patients 2, 5 and

135 v Y B e oS Rt B s . 7 and 8y,

whol e cel | A&ré&ﬂn@ﬁt@%le%%ﬂﬁﬁﬂist@ﬁ@teb@@ttﬁreé we%k@ﬁkchuﬁ]) consisted
NY- ESO- 1 peptide vaccine (Patients 4 and 5),

Gt agiEClbA-+ anfibogy 10Pd et B ang/lem @cknmss@erﬁrblrmamrougbm@r 90

LS 0100801 B0 o245 1S8Rl g eek 205

aéﬂmm{ﬁd&h estoepddty Fidunes adRe ks, (TR iﬁftc@d%ﬁb@ﬁﬁf&ouﬂfl in one
anti-CTLA-4 antibody 10Dl at 3 ng/k dm ni st ered

| RRETSREIS] PR Ep] G285 (R8T OPPile OelE G5 VT Virgmisified in
e 0RO v (RRRR ol vy
S Nauumzé &Owlhystltmte Ghecer &erapprifvyluatioh Rrogrpnof Patients underwent

00280 288( 288 i de (YLEPGPVT |'sified
D B E D Lo L er 57 ethe Gt oy Bbtesisent cycles
( P¥Rb e ibfodAeREARES R Wk wehCiso Rl R ko1 ARG Slue

Institute Cancer Therapy Evaluation Progranm. Patients
u mxmmand Sryeptesereed 8 Ipal-oactiaited loananehB sam withé@% dimethyl

PR R SRR RS (PEND) "uer e

i sol ated by kel kesplidaeie evalamad atih®Bom@Peted axial tomography
@(opr eserved in heat-inactivated human AB serum wi th

o kfriae eRast, akdpmrosidaelvar and mageeficaesanpgeraiaging (MRI) of the

f Y}

e S DAL o CRRORSE AR BUASES B Ecamen
abatbtien aﬁﬂdsvpﬁj MOStrea&ﬁdmt Releet Additiesd naticle gﬂcﬁl&@ﬂuﬁ@s were used
(MRI) of the br These_ i magi ?ﬁﬁSt udi es wer

pét F??fiﬁ%’ Gl iEaReies. She iR dmil%eéfa‘ilﬁ@ﬁ‘iefs ofrilge tumors in
t Q@c‘ﬂ HERT( V\fo\fﬁfﬂ dpt ’\%er i "%E@]}SGII EReri)IHstchRBled before and

radi og| ca stu
after treatment. A partial response was defined as a decrease of at least 30%, but less

than 100%, in the sum of the longest diameters of all evaluable metastases lasting at

least one month, and no new or enlarging tumors. A complete response was defined
as a decrease of 100% in the sum of the longest diameters of all evaluable metastases
lasting at least one month, and no new tumors.

Patients were evaluated for autoimmune responses. Patients received an
ophthalmologic examination prior to treatment and three months following initiation
treatment. All patients had negative serum blood tests prior to initiation of the study
for thyroglobulin Ab, rheumatoid factor and anti-nuclear antibody. Human anti-
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as needed to eval uate disease sites. The sum of the
| ongest dianeters of the tunors in each patient

wOaslod329eal t h Organi zation RECI ST criteria) WRET/US2004/016995

cal cul ated before and 25 after treatnment. A parti aI
response was defined as a decrease of at |east

b lhmma@ $anti-idkdypigolby erythraciie ssdimcatation éathae@{clear &b, tnyrota
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no new or enlargin unors.
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in the sum of, the | ongest di eval abl e
ot ast ages MaURt FRPORUORS F UTECHL B S e e standara
U HBER - w1?fme(§$tﬁt%f‘$v§llé’Wa%dW1ﬁl oat 8- f%)ﬁ{&})ts&'smnﬁ{mneapohs

responses. Patients received an al nol ogi ¢
exdmnesatd)o m)mtmm oftdasreesatuplastwean mcuhatecé Olnrﬂmmﬂ;ﬁes Bound anti-

f

| QoA L i BT e RAUED1 S g 120
t ; dte d
Zﬁ‘?@nsuélﬁ%g?@sﬁﬁ?%%ﬁﬁ* oo A &%‘1‘58‘85%02298

PCT/ US2004/ 0AGESlye-day mnitoaArsitizatipe e3agy.cyhiph is more sensitive than

P SRR R S T el v

ﬁ%ﬁﬁbﬂt@dfﬂﬁﬁl\ﬂd&hﬁ%lm kastiolgi(Rogenbbre, Sﬂ wtyl, IRnamotogic and
concentrations of MDX-010Q0 were deter d usi ng% h
s tthevapatio evalpptionyoh SYRRIE PERIE JACGRA 105 jof patients wit

TGSk Mapesmibio o pestlaonc ves
plthivesi afdawitdredrih cemplbieAsdbvals-huasd nhediaomédl%ﬁlhat inactivated
N N A R T R e e

S %‘é)tm%ﬁm-é\ B! Yeredavvesfad it ttds @3 a&y&%ﬂet ZakiAtn FIBAlture and
whi I'S nbre sensitive than SPOT or tetramer

amsubmmmmae&%mtldmﬁ@ B@pdlsr@a@ﬂg}m fgterferon-y

al atients wth PB

F@gﬁﬁggﬁﬁase%&e stél?er%z}tantw '\éﬁg § 1?gc§mIrt%E] el%lgﬁielsglgassays
eV@ﬁéﬂ@é—Eﬂdb 2h, RockYdri Nelidis)P @0t dleken\pacients extiibited thﬁcessful
treatnment of patients with netastatic nmel anona.

Nemmmnwpnsgmnﬁtm@@tyve@9%2%%%%@@“}?18&@%@%0 f?lﬁéméanem
' h
st S8 kPR E M R R B e R AR s TRE p il o6 386. 256

gpé 209-217 or gpl OO 280-288 peptide and 300 RU ni
Cells were harveste

11 to 13_d
| n| tiation ofloFheytempry, %gﬁqawegetpqrﬁ a%‘if‘gﬁl% EReRteRipeking
a%mg &Rt %ﬁ&ﬁéﬁkf : eP?osEfcM:e% QMEDRO Nt alifornia) or tetramers

ero ease I n the suUpernatant was
rTE(&uklﬁdn Gsu]m Imommeni¢saBaEDieg0, Galtfaysa). Surface marker expression

B R MR g Kbl e P S0 pmporet

E Pg%{i&an%R\(%l 0RivhE0n &%t lkpRaRbA YR SfchBlcafieinkabdn post-
therapy CD3"CD4" cells (P=0.0004; paired t-test) and CD3 *CD4" (presumably CD8")
cells (P=0.04). CD3 *CD4" cells also showed significantly increased expression of
CD45RO (a memory cell marker) post-therapy (P=0.04). The percent of cell
populations expressing CD69, CD25 and CTLA-4 did not change.

Patients 1, 11 and 13 were responders. (Table 15) Patient 1 had

shrinkage of a solitary lung lesion after two treatment cycles. Patient 13 had complete
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cycles. Six patients were successfully inmunized
agai nst the native gpl OO 280-288 peptide. Flow

woypo@rmes2oy anal yses were performed after Fc-reeptuseo04/016995

bl ocking and staining with anti bodies (BD

Bi osci ences, San Diego, Californi or tetra

( Besokivien ofsspkiary hlﬁ&g?ﬁ’_@ﬁiaéé an AL lege clie Pﬁ ﬁz}da@?lung
gg sgo%%,et\%gsrulgﬁtg?e)&tﬁg foahe Fﬁlcp&le%% 180 TIE: }Btni 18868 grew from

ore’ an wo cycles of treatnment was conpared.
Hios BRt¢ appraxitiavdy i Srenreftdcewd treatprens syadss. Waedlowing three

e op bbb S Ratef T BEF o BRI S ons
(eﬁ&&aéHQM%rgmésxon.cel I's (P=0.04). CD3+CD4+ cells al so
showed signific

antly increased expression of 30 CD45RO X
(a nmenmory ceGraded(kasivprsposents wehidpd diaphea FafientyGeS and 14), skin

per cent .of cell opul ati ons._exp. ' .

Cres @erichy 1AGeundRbL LR SR PR SRR EHERCAN and
r e3RERA@aEent TaRi 6).15) Patient | had shrinkage of a
solitary lung lesion after two treatnent cycles

Pati ent 13 hai rebeps developed soysnierass 0 eavyEe events including
PCT/ US200 1 r | ut:i: : i ..
LD PR s
| qgifRRfmatiodbrshbsittianegusd) (Bsican s amat bepetitis @atient 12). All

| esi on. The brain | esion _rew,frotm 0.5 c @10 i ctration of
ap@ﬁm ﬁq{ogpryd ic_)ltpvs@p{g glﬁg@%mpgﬁpntq dreaiaet agil/ eeag_mlmstratlon 0
Egslulﬁg 99 A8 or ?Egl%?& ﬂl@ﬁ?&/. TH@%@‘FV%HO_ ©¥pb&or shistel @it

conplete resolution”of all lesions, 5 including
t haitdinmumelegsiten. Grade 1/ 2 adverse events incl uded

di arrhea (Patients 3, 5 and 14 skin rash I @0tp e
14), pul nonafyHqRRHRe F%Ff"et_gn%\ﬁ‘ﬁ)oﬂitqsg e &?ﬁ?%l(g gg(%%gé} Patients 5
Paify 10Ratd 8Rfcidhbd BELnuMbdriantiBedy @atArnt s 2 and 6). SiXx
pati1 ents devel oped seven G ade 3 adverse events

i ncl udi ng 10 Themmean peaksof(NPREX-8H after thefirghdpseayas 72+33 pg/mlL

colitis/entercoliti Pat i ent d,.9, s

(T b ran ShEE b bR E e 2 AR
anﬁt@@&%ﬂaﬁﬁ cdRahtk8dhs dLantibblY clePp@hteaidsumes meedseidn or toxicity
foll'om ng discontinuation of treatnment and the

adwanosservatli on of supportive care and/or steroid

Ut of | mune. CRURRS: @ DR R SRS, SRR E ized prythomatous

t efiaSulWBHpRl R 4dRRkscR Pt ssveRairugtis sndwedkraftet thasiecond

devel oped anti-nucl ear anti body, ( ANIA) The mean e%k hilic

of trvadxentqycke tA pkin heopsy phaweddsE veReylay bé@’ll@ﬂﬁ{ féﬁ?ﬂ’ e

Ego h%t?fpfoaﬁﬁﬁryg RESESER £0%5idMARa1PEndodE corl¥tdik @dth an allergic
drug eruption. Two days later, Patient 1 developed severe diarrhea and he was given
IV hydration. Gastrointestinal endoscopy and biopsy showed multiple areas of
inflammation and mucosal ulceration with marked duodenal and colonic
lymphocytosis, plasmacytosis and eosinophilia. Immunohistochemical studies
indicated a predominance of CD3" cells (CD8">CD4" cells) in the inflammatory
infiltrate, polyclonality of the plasma cells and increased MHC-1 and HLA-DR
expression in the vasculature and epithelium. Autoimmune enterocolitis was

diagnosed and the patient was treated with IV methylprednisolone. The patient had
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bet ween pl asma concentrations or antibody cl earance
and tunor regression or toxicity 20 was observed.

woabismas29¢, a partial responder, devel oped a PCT/US2004/016995

general i zed erythemat ous rmacul opapul ar rash
associ ated with severe Prurltls one week after the
s ke clinieshimprayeragnt Mathip24 houss prbibe ptesgidsware tapered over five

per inophilic infiltrate,

pg%? Iar;jJ é@#éﬁ%ﬁ%&%@k ggggﬁﬁﬁrnal spongi osi s

consi st ent vipdtienehdadeloped ndld2denelialigedegruritis ome wdakoafabayise first
di arrhea and he was

lg?’%’glrﬁ of E%etlt%@g{’ &%vfgrprgéggs? or Fitthe fal IS e W 50 afgre:
b'cﬂ‘@&tﬁfeﬁ‘@?ﬂa dy a){ﬁlx%%ét%ll %u%%as@lfo th@yit?éﬂﬁﬁ%é %e@@ﬁe had received

micosa mar ked duodenal and col onic
| Yirpteocipe agectionp (dghraoy tod et lagd Si@sbmpnhshomd epidermal

PR B3 05 L R
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i ncreased MHC-1 and HLA-DR expression in

v dstemtat wasetrentad sefmptm@aticaﬂy withthyfrerypiae end élﬂnb@ldiyldransme The

i HPETARE S AR Wdafs PRI Fllk B SR Blsd b Potrdweg:

P@iﬁéiﬁﬁ&%b&kﬁ@ﬂﬁlowmm wédkgi cal inprovement within
24 hours and_the steroids were tapered over five

days The paRdtisat? Aawelansd depsa él 6FYSs%bef1¥§r?§COHﬂa‘tYF]§rﬂf
¢ AR EP BT bodl SBREN Bl 08P CUL L BiROF RN RIGE

t hefldrombidod Wgh inatkedeekslat nfisteatimnend Srypt plescadses.ent i al |

erythe tous macul ar. rash on the e trenitie ere she
”Exswﬁemwwét@%%cfwnﬁws% thabihe T 1O tigliaig

SI ’ npf?&%)es weké PR QRHNU aﬁﬁ‘%ﬂnﬁféb de Umh cel3YORE bPa%in% cells were

ant papi || ary dermal edema, and a prom nent
| yooebept amd epatticlia d4HQolpdrid HbAthRuekpneasn@ weteHnugsed) 5 he

2 B Bt TSI PP R TRy BoRG i ontroled
divaBeR Do e BE oral RexakR KRSk, | ear ed after sever al
weeks. The patient developed vitiligo on both upper

Sxt remt | es Batient t he cooiplearasponder, develeradpersozs tgrpﬂaaxgges and
I 11 .d
G AR TAL KIS EUS Bl lred i SRRALRY B fic Bhain

bisapw¥d &i@ﬁm&draﬁeé/@ﬁﬁleﬁItﬂﬁﬂ)@ﬁnﬁéﬂa@t&1Nﬂdhd1@thk1&(bnormaht1es
cellular infiltration and crépt abscesses.

| viveheeitstine Moad undgigpighle %mtmp@oﬁtmﬂaﬂnﬂ%@mom free

& t
OSSR r RS BRSPS
paluggdstinabl Iaamdh}@ppinlnedrnsml Avkipelt, foodsddMR Dehoswaulr ths pitaitary gland

wer reased,
%e at t%e upper size 11m1t of normal. High dose steroids were not used because the

patient had a complete clinical response. The patient received replacement doses of
thyroxine, testosterone and hydrocortisone. The patient’s personality and memory
abnormalities resolved. A folléw-up MRI six weeks later showed a slight decrease in
the size of the pituitary gland.

Patient 12 developed abnormal liver enzymes and anti-nuclear
antibodies on routine blood tests done three weeks after the third cycle of treatment.
Liver biopsy showed acute hepatitis with numerous foci of lobular inflammation
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patient's diarrhea inproved with IV nethyl prednisol one
treatnent and was controlled wth a slow taper of
woneds/odeesanet hasone. 20 Patient 11, a conpl et ePCT/US2004/016995
responder, devel oped personality changes and nenory
probl ens after receiving the fourth treatnent cycle.
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t ayd 6DS " sélismubiatyi mghd*ﬂmpmb,bufelg eB@verlte following two weeks, the

R SRS BB BS SG SV BH B BbR et bphend
aﬁﬁaﬁ)ﬁ%tmmﬁ&?ﬁﬁﬁﬁjasmve%‘ﬁﬁéh dthgoPpi U?]E' '(ﬁcﬁ*fn)él &lﬁm %% dose oral

be ‘at the upper size nor ma H gh
s peadpisdse mra@yrvms ingiddedavbalbelvdsalecipagadan tnonml oser the
cg | et e cI i ni cal response. The patient received

QT s of thyroxine, testosterone and
hydr ocort i SMentTfHEa@@ftianbE c§1d@1e ﬂ@%lﬁ%gdtaysea&@ g¥RERanXed
abnormalities resol ved. Afo | owu si x weeks
| @t}éhemai@wee@d@r@mﬁlcgmh eV ecksadter rﬁcee@& the feirthecyste afHeeatment.
Pigk Ui n

e HREb oA s pRRbesEh DR Bl AR R0 BidabubighE bopinopnils

t @ﬁﬂ& sdparbcihdemigveiaksuhistichemtat ftidids ayedled afainly CD3" cells
treatpent., Liver biopsy showed acute hepatitis wth

n @QQA&ED$ oqgll biLynyphecyies cyfuredfem; adyonsy ahghe rash were all CDg*

e A A 2P s TR 8 vty
prrexdhmdrvsaﬂﬂi}gdr@aihedmlatmﬂmr infiltrate with CD4+ cells

' éé‘lln the peri-portal areas and CD8+ cells mainly
°t (Hféﬁatl c lobules. Over the follow ng two weeks,

the patientyig @b@@bl@c@ﬂ%@@%ﬁﬂ%ﬁ&ﬁsﬁ cbﬁé’x@'l%x@c%@'&%@
at 2860 U L (nornal 6-41) and 5 aspartate

arfol&mmngasﬁrghddeadlwécbss oyﬁgaukgdtg@lf aﬁuﬁ LA+ afitibedyathe patients in
L
atd araaanaosory s RulPCRLaat pEMRal ARy g v n

f RbhBMatien HaMthdPeptias vaddates € Mhe dhor2 PaAY isddn-going. To date,
responder, develo ed a severe generalized

eftrenehirt palienis{d3 1@9 bavehad appbiechyetums kespprierand two of 24
r %ﬁ&éﬁé H% thlag Sfp%lg géa/ ycI e of treatnent. 10 Skin
owe

a peri‘vascul ar |ynphocytic infiltration
W’Edﬁ)l@b-lﬂ’lﬂﬁﬂiaryéospﬁtmmIchsractbrisﬁes sn@essltsi al dermi s.
cal —studi

|- munohi st gchem M@&WL@@J ls
( EeusE e |Age § PHof y nphd cﬁﬁﬁ%s cul|tMptadiatis om a |BMEpSSE SAE’s
of the |rash wer éL Tagqt - Regpriise 790lieense Stesni t h Rgsponse
100: 209- 217: HLA{A*0201 t etStatneand The rash sl owly
rresol vad wilt h hydroxyzi ne Durstikimrent . 15 B. Cohcrt 2
15 F |54 C PR (2+ Lung, lymph Lung, Grade 3
months) node Lymph node | diarrhea
16 M |39 R1I PD Lymph node,
liver, lung, skin
17 M |48 None PD Adrenal, CNS, Grade 3
lung, lymph diarrhea
node, skin
18 M [32 R,C,I PD Liver, lung,

! H=hormonal, R=radiotherapy, C=chemotherapy, I=immunotherapy
? PD=progressive disease, PR=partial response, SD=stable disease
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The protocol of cohort 2 was the sanme as cohort 1

except that followng an initial |oading dose of 3
wauhoskg3os anti - CTLA-4 anti body, the patients PAT/US2004/016995

cohort 2 received doses of 1 ng/kg of anti-CTLA-4
antibody every t ks 1n— copbinatiopnwth the-

ntide vadcines. The cahart 2 st dynpln £ going_ To

ddbe, 20 t e ofNo24 pat i &R @+(139%CH%ve had an CNS,
obj ectijve tlunor |response |amuhthspo ofgalfdladdrat i ent| galibledder,
had SAE' s (8% . |Table 4- |Sunmary oflupgtyoesit lung, lymph

¢har actjeri gtics|and resullts Pati ertno$e>g1d%ge Pri QdBekin
Vepast afyic [Apeas jof  SAE™ § Nolr eifmshr)if Di sease
$i tes Respagnse $t at us and aV i R §ngde'54 C PR (2+

A-20 D | DN I\: ne o

Lung, Iyn’pr Lung, Grade 3 &)B S) g}éﬁ% nade

ar v h A | ol
&Y 4EMOF§) Al , g(lép G addse | uni;, Iy?rrbhm(r }
Iy

lhar T hda, skdne 18 VIigY R C 1 BdReyMiph.

sy St b ET5i Sedeiias Vo %%#ﬁ%gg“d'ﬁﬁ

/IIQ':nﬂjI/D1 680 — |l vmh-inede 19 024 CNS_
IO I T O,

OO L oo T \JU I\IUIIC I l\ \

R géplTI bl adder PRy bl ﬁl&d@&, | ung, |l ynph

1

d

H:hormjnal R—raldi ot her apy, C—Cherrqltoﬁgrlé@é/
=

f

F

ﬁung, llympH ~node, skin néadthiski n ntpgnicshr,) Not

Adrenal|, bdne, available|l ynph nodekin (N/A) 3 spl een
225M 50 MNoneIN AILung 22 (M/B0 None IBDnibomele | yrph

26 F |61 None N/A Lymph node
27 M |21 C,I N/A Unknown
28 F |45 R,CI N/A Unknown
29 F 63 R,I N/A Lymph node,
skin
30 F 59 I N/A Unknown
31 M |56 ClI N/A Unknown
32 M |57 1 N/A Unknown
Conclusion

This study demonstrated that clinical responses to anti-CTLA-4
antibody in combination with melanoma peptide vaccines strongly correlates with the
occurrence of autoimmune-like adverse side-effects. Four of eight (50%) patients
with autoimmune-like serious adverse effects had a clinical response. Only 2 of 28
patients (7%) had a response in the absence of any serious autoimmune-like adverse

effect.

Example 4: Results from a clinical trial of anti-CTLA-4 antibody in combination

with the approved regimen for MELACINE®

? Patient response data is not available at this time.
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node, lung 23 M64 R C | NA Intraperitoneal, liver,
lung 24 M62 | PR (1+ Lung, nonth) intranuscul ar,

woek00$/00298F 61 | N A Lynph node 26 F 61 None RCAUStopl16995

node 27 M21 C, 1 NA Unknown 28 F 45 RC | NA
Unknown 29 F 63 R I VA Lynph node, skin 30_F.5
N A Unkn ovvn Th@'ieemp%ef@ Wltmg%gﬁw SRGHNOTR RIS ?dmlwt% ed anti-
URkroqn 11100 ol /k% X el 81%5%&52{;75@ gk ohiRtation with the

cllnlcal onsestoa - CTLA-4 antibody iIn

C apbioRrad tsgtmm foh Mmm«mm@ ielidite; ayabphombasidedig ybjective
correlates with the 5 occurrence of autoi mune-Iike
adespeBses gNd ao sgrfous pdverseRyeniswess gPeredooy patient's

w th autoi m nune-1ike serious adverse effects had a
clinical response. Only 2 of 28 patients (7% had a

I Exomsie 5t ﬂtaltisﬁczﬂhﬁalvsis of thearegukeof Wxranple 3 (a clinical trial of anti-

aut Qi anune [ ] ke ad
4 Cp

€Snt i body

in conbi nat'@& f\metﬁg a!ﬁ% @B@&Qﬁ{ E@E (R0 feR Four of th
MELACI NE(r) 3 Fg)atl entﬁrerslponse 85a!ltea IS no]tf ag%rllsl(aablogo o

atsix tosportderse(66.7 5% D E0DSN0G3REBUPEINLLS 2061 0De DI ur of the 32

Th| rt een.p nant el ano wer e 0
et b 2t Sfhrponghd Red e le R BN R Gus (125%).

doﬁzﬁﬁe §- m%ﬁu@mamutonnﬁmmlsaﬁou@ A dwbEsk Fivieats (apps)ved

regimen for MELACINFQ (including cyclophospham de). No

SeAc

doj ective responses| Brléenirowile Albusnaee of Reicalsapitiout
were observed. 5 ExapBAE 5: Statistical |ahnloysingnefAE

t|neor-pspdridersof Exanplé 3 (a clinical trig28of anti-

Responders 4 2

A continuity-adjusted Chi-square test and Fisher’s exact test were
performed to examine the autoimmune incidence rate differed between responders
and non-responders. A statistically significant correlation was found between patients
that respond and patients that develop autoimmune serious adverse events using both

the Chi-square test (p=0.0146) and the Fisher’s exact test (p=0.0116).

Example 6: Statistical analysis of the results of Examples 2, 3 and 4

Eight of the 68 patients had an objective tumor response. Four of the
eight responders (50%) had autoimmune serious adverse events. Only four of the 60
patients who did not respond (6.7%) had autoimmune serious adverse events.

Table 6- Distribution of Autoimmune Serious Adverse Events

Patients with Autoimmune | Patients without
SAE Autoimmune SAE
Non-responders 4 56
Responders 4 4

A continuity-adjusted Chi-square test and Fisher’s exact test were

performed to examine the autoimmune incidence rate difference between responders
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CTLA-4 anti body in conbination with gpl00 peptide

vaccines Six of the 38 patients had an objective tunor
woespmas®s Four of these six responders (66. 79€ThE2004/016995

aut oi mune serious adverse events. Only four of the 32

10 patients who did _not respond had aut oi ous
adné neerespeiviess. (A gtag%caﬂyalygpg‘lcgnt opristafipp &%W e{ween patients

| m’run ralélg tl’laéq\é?\;e?(\f;‘a 5}1 Jﬁurfenseﬁgﬁs advelsh @Rdrs uEsmg both

r%@?% St en E Aut oi nmrune
N%Er CESPRALaES (F=RE28Resphe dthsr 4e>@acAtest (p=0.0049).

continuity-adjusted Chi-g gﬁare tzﬁidand Fi sher's exact
test were perforned to S ut oi nmune
i nci dence r %Lﬁné}glﬁsf RFEhcRE iNB&dIng ﬁ§t§@c§' deksht dfplaatdons and

non-r esponders statistically Sign i i cant
camrietapibtivatians, drouitetl mltdamssegam ﬂ@rdescnnﬁl@atof this pypption. The

d t ts_.that d t

23@.@ 1a5 st ightsgion SRR Eeh e P aiepd D TS

St sgﬂgﬁaﬁ rof ﬁleﬁ%@é&ht f‘n@éﬂtmﬁ&n@ ifdot ltﬁ)adm@smimhﬁ aﬁy such reference is
at

tlca sis of the results of Exanp é din thi
arigriér 20 it oAarivisseg deTmt bl ReGEeBrP GBI R giscissed in this

ha@egﬁg%}%%@cglg)gfage&)her Iﬂ% rSfefbe [ERP @Ft%r a(n'éQo/‘)che same

s Adverse event s. our of
t hg1&h as %ﬁé@f&f&eﬂd@&vﬁhﬂdmﬁmmmpmpdra@@l b'/y’/ﬁefdnau:e
aut ol mune serious adverse events. Table 6-
Di stribution of Autoi mune Serious Adverse Events
Patients with Autoi mmune Patients wthout SAE
Aut oi mune SAE Non-responders 4 56 Responders 4 4 25
A continuity-adjusted Chi-square test and Fisher's
exact test were perforned to exam ne the autoi nmrune
i ncidence rate difference between responders 35 WO
2005/ 003298 PCT/ US2004/ 016995 and non-responders. A
statistically significant correlation was found
bet ween patients that respond and patients that
devel op aut oi mmune serious adverse events using both
the Chi-square test (p=0.0028) and the Fisher's exact
test (p=0.0049). References Cited 5 Numerous
references, including patents, patent applications and
various publications, are cited and discussed in the
description of this invention. The
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citation and/or discussion of such references is
provided nerely to clarify the description of the

wonres®mis298 nvent i on and is not an adm ssi on t haPCamg2004/016995

such reference is "prior art” to the invention

descri bed herein. Al references cited and di scussed

i VHATSIS|CLAIMER I8t i on are i ncorporated herein by
reference in their entirety and to the same extent as

if each reference was individually incorporated by .

r ¢f er encaetidd fOMRMNG 6AR208 PERIiGIBAAQKE0 LEIREh thakiaTent, which

IS CLAIMED |IS: 1. Anethod for _treatin ancer, in a .
sk camprifet alBISTaR 1 SH-Rah- BN Hot Rgtpee Sufficient t

COIRLL 5 65:a PR Y 51 A dBRATY the Glafrido@htdvbady in a
d%ggﬁéggﬁ '|cﬂg%%%§gaﬂg ing%%% g breakf%?bugh event
and detecting the breakthrough event. 2. The nethod of

claim 1 wherei he .br eakt hr.ough.evepnt is an , . .

adt oi e énetg@g ﬁ%ﬁ:iaém fdv _re1r}-ﬁ e rl?.&a%gﬂo@ %Yeéllt js 0 autoimmune
m@&%g&g the breakthrough event is a Gade 3 or 4

cli

I cal event according to the National Cancer
Institute Cancer Therapy Evaluation Program Conmon

Term nqgl o Lteria for Adverse.Ev \Ver Si :

s st BrbAoy 57 A Rt 1B pree el Bisat Bfa e 5 or 4
1.c1inaer Sieht hdrdifie akiRnoasiphagender isstitute @aackriifherapy Evaluation
adm ni stering escal ati ng _doses of anti_-CTLA:;

4
arogyaty CommorrEerpinolesy Giterip Arm dversgHiieaisn Version 3.0, as set forth
br.e kthﬂgg h event is induced by adm nistering
aft FPRTIAS 2 at decr easi ng dosage intervals. 20 6. The
net hod of claim 1, wherein the breakthrough event
conprises a _manifestation_of nop-tunor rel.ated . .
adk oi rmhpgi mpthod ot A h RO AP Ak eycRtyls induced by
c ist ' bQF e A ¥ T8 A0S hidinly. 25 tunor. 8.
Tﬁdg&?re&f%gagg?&a{:{pgg% 1 wﬁer ein the cancgr i's malignant
mel anoma 9. A nethod for determ ning a therapeutically

ef fectiye dosage feginmen of anti: 30 LA- 4 ant i bod

for thether siwgnpf &?ﬂl@aﬂt g\f}{er%it}}%%ﬂlgau%o rﬁ\)/%rilts gss¥nduced by
adji3tiitin @ antlOSE A HOFAGSInS @osbeliftervals. bot h, of an
a%?#?CTLAﬁga%ntibodyain a sﬁ%je%%&until observing a

br eakt hrough event in the subject, which dose is the

t hée. ' apel'“ﬁei %1ae!tfllc}/d o%f I:leexﬁltli i’,ew%&seﬁg Shé etgjeﬁ?tﬁﬁ'ouglz event comprises a

manifestation of non-tumor related autoimmunity.

.

7. The method of claim 1 wherein the cancer is an immunologically sensitive
tumor.

8. The method of claim 1 wherein the cancer is malignant melanoma

9. A method for determining a therapeutically effective dosage regimen of anti-

CTLA-4 antibody for the treatment of cancer, which method comprises adjusting a
dose or dosage schedule, or both, of an anti-CTLA-4 antibody in a subject until
observing a breakthrough event in the subject, which dose is the therapeutically
effective dosage regimen.
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WD 2005/ 003298 PCT/ US2004/ 016995 10. The net hod of
claim9 wherein the breakthrough event is an

waab@iosese response. 5 11. The method of cl aPaTAS2004/016995

wherei n the breakt hrough event is Grade 3 or 4
clinical event according to the National Cancer
I nst itute Cancer Therapy Evaluation Program Conmon
t r r Vi
2y HEHEL TR 3 RGUR! € (R Eub RS AP e Stoimmune
clraspom&. wher ein the br eakt hrough event is induced by
adm ni stering escal ati ng doses of anti-CTLA-4
anti body. 13. The nethod of claim9, wherein the
brigakt hriuadn 6y 8MdlaisS9 Whekaethe BYeakBHSAIN Sfl ik Whade 3 or 4 clinical
anti-CTLA-4 at decreasing dosage intervals. 15 14. The
mevegichcodrdingap wheolNatignal €pncer Frstibie &rnder d hgllﬂpé\E@hhlaﬁl@ Brogram

T PSRRI g v

hdixst.an 1 mmunol ogi cal | y sensitive 20 tunor. 16.
The nmet hod of claim9 wherein the cancer is malignant
nmel anoma 17. A nmethod for treating nelanoma in a

pat, entjn hgt ' had:
Corpr 1 <as 2R & sRifgounr R e PONERa) TBl B inguced o
a xdasageriag bdcaiiegtiodes of bt CTE. Aa4 bntiladdyhr ough event

and detecting the breakthrough event. 18. The net hod
of claim 17 wherein the breakthrough event is an

aut0i Wﬂéemeflﬁﬁpep%?&lmsg Thereld echmrg‘e@&r@ﬁgsl?le%ﬁ'ﬂ &/ induced by

wherei n the breakthrough event is a

clddmiigiaferiey enti-CAt dof df dryrdasing liesdgatintervals. Cancer
Institute Cancer Therapy Evaluation 38 W) 2005/003298
PCT/ US2004/ 016995 Program Common Ter m nol ogy

Criigt er inel BletddVEr SRiIEVENkBereMe N BfeaBihPoughSewdit if Of tpripheral
in Ap&endl x 1. 20. The method of claim 19,” wherein the

brmeaitehation bl apefrmor selafed ewtomgmpriim t he 5 group
consi sting of diarrhea, enterocolitis, dermatitis,
hypophysitis, panhypopituitarism rash, and pruritis.

2115, Therheeib®ed @f ctdidi Inwihéreithied Gardet Beab iB@khblogiegily sensitive

event is induced by
tumor.

16.  The method of claim 9 wherein the cancer is malignant melanoma
17. A method for treating melanoma in a patient in need of such treatment, which
method comprises administering anti-CTLA-4 antibody 10D1 in a dosage sufficient to

induce a breakthrough event; and detecting the breakthrough event.

18.  The method of claim 17 wherein the breakthrough event is an autoimmune

response.

19. The method of claim 17 wherein the breakthrough event is a Grade 3 or 4

clinical event according to the National Cancer Institute Cancer Therapy Evaluation
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adm ni stering escal ating doses of anti-CTLA-4
anti body. 10 22. The nethod of claim 17, wherein the

wonesknbeugh event is induced by adm ni steri RGT/US2004/016995

anti-CTLA-4 at decreasing dosage intervals. 23. The
met hod of claim 17, wherein the breakthrough event is
s dregramgd Compmnt Freminaogyr Gutstie Sorsh dtersedEesntsd ¥erman 1- Psas set forth
VItI Ilg%d nd enterocolitis. 24. The nethod of claim
“addi tional therapeutic agent for treating
the cancer is adm nistered. 20 25. The net hod of

claim1l, where an additional therapeutic_agent. fo
t r20at i ﬁ@letrh@thO(BEf clging df4 whereis, thg breglthrough event is selected from the

group consisting of diarrhea, enterocolitis, dermatitis,  hypophysitis,

panhypopituitarism, rash, and pruritis.

21.  The method of claim 17, wherein the breakthrough event is induced by
administering escalating doses of anti-CTLA-4 antibody.

22.  The method of claim 17, wherein the breakthrough event is induced by

administering anti-CTLA-4 at decreasing dosage intervals.

23.  The method of claim 17, wherein the breakthrough event is selected from the

group consisting of dermatitis, vitiligo, and enterocolitis.

24.  The method of claim 1, where an additional therapeutic agent for treating the

cancer is administered.

25.  The method of claim 1, where an additional therapeutic agent for treating the

BE is administered.
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