WO 2005/ 003298 PCT/ US2004/ 016995 5 SURROGATE THERAPEUTI C ENDPO NT FOR
ANTI - CTLA- 4 BASED | MMUNOTHERAPY OF DI SEASE 10 CROSS- REFERENCE TO RELATED
APPLI CATI ONS. Thi_ s ag ication clainms priority to U S. provisional

appl i cat i onY G&}0p/4932 EElo 60/ 475,067, filed on May 30, 2003PCTH82084M68% s of
whi ch are hereby incorporated in t hei r entirety. 15 FIELD OF THE | NVENTI ON
The present invention relates generally to nol ecular i munol ogy and the
treatment of human di seases, In particular, it relates to refined treatnent
met hods using anti bodi es agai nst human CTLA-4. 20 BACKGROUND OF THE

| NVENTI ON The vertebrate i nmune systemrequires nultiple signals to achieve
opti mal imrune activation (see, e.g., Janeway, Cold Spring Harbor Synp.
Quant. Biol. 1989;54:1-14; Paul WIlliamE., ed. Raven Press, NY.,
Fundamental | nmmunol ogy, 4th edition (1998), particularly chapters 12 and
13, pages 411 to 478). 25 Interactions between T |ynphocytes (T cells) and
antigen presenting cells (APC) are essential to the imune response. Levels
of many cohesive nol ecules found on T cells and APC s increase during an

i Mune response (Sprlnger et at, A. Rev. Imunol. 1987;5:223-252; Shaw and

Shi nuzu, CurrentS Eﬁ.ﬁ l{AﬂdltI-é’i‘ ALQEQ E]D92 97,

and Hen1 er, | ] S T13)~ ﬁ ncreased revers or -t hese
nol ecul es may hel p expl ain MMUNMEERAEQ’ OFDISEASEe ef fective at
stinmulating antigen-specific T cell proliferation than are resting | WO
2005/ 003298 PCT/ US2004/ 016995 APC s (Kaiuchi et at, J. Immunol. 1983;
131:109-114; Kreiger et at, S. Imunol. 1985; 135:2937-2945; MKenzie, J.
| munol . 1988; 141:2907-2911; and Hawyl owi cz and Unanue, S. | mrunol. 1988;

141: 4083 4088) . T cel ICRUSSIREFERENGE TG REICATEDEAPPLDCATIONSat i nvol ves

cell-cell , 5 interactions (Springer et al, A Rev. ['mmunol. 1987,
5:223-252), particularly between T and accessorg( cells such as APC s, and
production of sol ubl e i FsHePhediconclsims prionty to U.S. provisional 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 INVENTION

The present invention relates generally to molecular immunology and

the treatment of human diseases. In particular, it relates to refined treatment methods
using antibodies against human CTLA-4.

20 BACKGROUND OF THE INVENTION

The vertebrate immune system requires multiple signals to achieve

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).
25 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, Currént Opinion in Immunology,
1988 Eds. Kindt and Long, 1:92-97; and Hemler, Immunology Today 1988;9:109-
30 113). 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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(cytokines or |ynphokines) (Dinarello, New Engl. J. Med 1987; 317: 940- 945;
Sallusto, S. Exp. Med. 1997;179:1109-1118). This response is regul ated by
several T- cell surface receptors, including the T-cell receptor conplex
(Wi ss, AYP20090032980 | nmunol . 1986; 4: 593-619) and ot her ptaasesaongds sur f ace
nol ecul es (Allison, Curr. Opin. ImunoL 1994; 6:414-419; Springer, 1987,
supra). Many of these accessory nolecules are naturally occurring cell

surface di f AFEa{Kabeli e ¢lop) Iamnele K831 HOL gy Kreiger ¢/ @hed. Mm*ym f

ronoctonal 3044 0ES A0 NP Bl SRa e IRl | Leukoeyte
honodi ner i waﬁﬁ&tzﬁlﬂm&fwé e nhimie10 9B 14083 408e)y.f am |y (Aruffo and
Seed, Proc Acad. Sci. 1987;84:8573-8577), is an accessory nolecule

found on nost mature Ffmeﬂnnnnmlrewop@aﬁa@or@pleatproqrss thahimvelves calbed!

131: 2296- 230 Cu :
A 2o b P O 25 BB Rt 13 B LS e PR o "
T-cel | recent oy adfess@REBXsucl WP APEYs, ahd Mlﬂuctl&%fsol@l@]:mnﬂiﬂ@ﬂwalaﬁﬁgz 4481) .

Monocl onal anti bodies”™ (MAbs) reactive W|th antigen can augnent T cell
responses |m}ttwlan@d)rﬂympmlmm%@lpmey@,lmﬁngl ) nMIed 1?8"231"@\%@:%%@ June et at,

or oduti i on' DHBsoRceak IOBFEESH R ISEHhS reghite Joab it iiosats: "o
Li ndsten et g sur?&b%t%ﬁto%sg%hﬁﬂﬁgﬁé%‘ @éﬁﬂecé}ﬁoﬁccﬁﬁﬂ C{?N&@&Q—\I@R‘é{r i ncr eased
nmRNA stabilization (Lihdsten et at., 1989, supra) A-4°1's accepted as

opposlitng CDRE8mmob]. &98@;4éﬁ&-6&%}m@mﬂm “Feasedory” mfawmoilmule(sKAﬂmnl Curd.. Exp.

Med. 1995;1 4 9 465; , I nt | 6;8:519-523;
Chanbers et 1@4 %glg‘} 4358%@%@)19%@&\%%}/ 8%&5‘?’565 G5 uf f er
fTOm MBSSI Vg3 RAAR! Bty 8b48nd CITRRES dfferdHritiSHIRT) antldenDaGiRAS

reported that CTLA-4 bl ockade aughents T cell responses invitro (V\a?unas et
at, | muni the red@ddty bf 48BodloB)l antibodies on the sifaarafeylls (McMinhaelnBt., 1995;

L5 1092 TodgiocuR Br R, @2@@%&%@3@@%{%%h@%hsei?ee(” Cihder, 3 Exp.
Ved. 13098; 187: 427- 432 HRL200HANIARR:CETLASIRAAI S und b 2l S0 been

reported that CTLA-4 has an ternative or additional 1npact ©on the initial
char act er ofupenfamilyq@Airtiffo amdiSeed; BrjpoNstk AcadaBtiet 3R7;8218573-&§517,. is kmmrunol .

1997; 9: 396-404; Bl ueTt 0 ef J, |'nmmunol 997; 1578: 3918_9- é993; }Cﬁé‘gosoq
| mruni ty 19@’??%35’-9?5{;’) ounghpr 08t AL Is € ke B4t hat sone
aut ol Mune  1983:131:2296-2300). Current evidence suggests that this molecule functions in an

alternative T cell activation pathway distinct from that initiated by the T-cell receptor
20 complex (June et al., Mol. Cell. Biol. 1987;7:4472-4481). Monoclonal antibodies
‘ (MADs) reactive with CD28 antigen can augment T cell responses initiated by various
polyclonal stimuli (reviewed by June et al., supra). These stimulatory effects may
result from MAb-induced cytokine production (Thompson et al., Proc. Natl. Acad. Sci
1989;86:1333-1337; and Lindsten ef al., Science 1989;244:339-343) as a consequence
25 of increased mRNA stabilization (Lindsten et al., 1989, supra).

CTLA-4 is accepted as opposing CD28 activity and dampening T cell
activation (Krummel, J. Exp. Med. 1995;182:459-465; Krummel et al., Int’] Immunol.
1996;8:519-523; Chambers et al., Immunity. 1997;7:885-895). CTLA-4 deficient
mice suffer from massive lymphoproliferation (Chambers et al., supra). It has been

30 reported that CTLA-4 blockade augments T cell responses in vitro (Walunas et al.,
Immunity. 1994;1:405-413) and ir vivo (Kearney, J. Immunol. 1995;155:1032-1036),
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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5 patients have autoantibodies to CTLA-4. It is possible that CTLA-4

bl ocki ng autoantibodies play a pathogenic role in these patients (Matsui,

J. Immunol., 1999:162: 4328-4335). Non- human CTLA-4 anti bodi es have been used
in the valYQUYY43 es  di scussed above. Furthernore, huPGRUS0D4/o8NSES

agai nst human CTLA-4 have been 10 described as imunostinul ati on nodul ators
in a nunber of disease condition uch as freating aor.preventin iral and
bact er i al | nfidet P’é%%%f_ﬂdel?%edtd“@a@ﬂﬂé'4cl}i‘ﬁééra{t?lé‘?%‘."? o adgslopahipesi e vo
01/14424 and; tﬁg cﬁ%#téf@ﬁ&@@ P A0 A< %éénse!b@x?gﬁg,@ﬁm yin, [l 887

di scl oses a nethod of increasing the response of a mammalian T cell to

anti geni c st i 997;%89®A04\Bloestdyien]. Apnaundl. d8HT; 168 1 H8 % 1 T3, Ahdmipbay kinmynagent .
U.S. 15 Paten .. 5,811,097 discloses_a nefhod of decreasing the growth of
non-T cel | ﬂWﬁ“g‘ﬂ?éd %‘ﬁ’é@%ﬁ*ﬁlﬁ@téﬂ“@ﬁﬁwgﬁeﬁY%‘@Rit% S%@Sﬁ{‘t.ogwe Pat ent

Appl i cat i on E%%ﬁ‘tso@% %@égﬁﬁggfe% e91 348, ﬁ%ﬁdjsisr‘b‘fé &%@cﬁﬂﬁg‘%@yﬁsffy

ant i bodi es. ents and applications Is cor por at ed
by r ef er enceautdéhtiboéies plagtai pathogenidirsle uts thesepavien@@ iy atsef, 6t Bmaensln t hi s section
or elsewhere_ _in {he specification is made only to clarify the description
of the preseﬁ?gq; A¥28ut$38hd  is not an adni ssion that any such reference is
prior art = to any | nVﬁBﬁ-‘hﬂﬁxaﬂ@ﬁfA—Q%ﬂﬁb&ﬁ%ﬂ&% P%{h MR Vo $rudiBVENTI ON
The present invention provides a novel nethod of treating cancer In a
pati ent by adistussad shovedruathietmérE] mdancantibbdidy against hempa CTEM-4 havebednsage
sufficient tqQ induce a breakthrough event, and detectjng the hreakthrough

event 10n t hedgsstibedas imppnogtaulatipr moduiators ine mmabar of Aisads cendifiens, suchn
t Oi . i . j, . ls. |
Snothor - enbods RERE of Bred Bl ifE Bod BRterPirf Shan@ Ry WARRERERE B7 D 10 1 e

met hods of t RETiFubdcdtionrWy Ot 0i¢14a2¢ akd RCAURIblieaesnt WIOs00/Bi0ae.d UL, Patent No.
adm ni steri ng(gescal ating dosage_ anounts of anti-CTLA-4 antibody. In a

further enbedPrsht displaeessrmeikohphingiratng fe rPeponsrricemampatianml felfer i ng
anti - CTLA-4 %%Pﬁc%ﬁ{ug%fégﬁﬁecﬁﬁ{/#ﬁ@%eﬁ%@ﬁfémgm %Q¥ingtsag@11t.r gflyced dosage

interval. Ina er e break oug even a manifestation

of nort5t unor Patehtdli@ds,8ut,09Taisclbses a nistRodofdeedasing Uengrowth ofxicavi dels net hods
for adm nistering a therapeutically effective dosage regi nen of anti- CTLA-4

ant i body f or TS by admppatierng a €4h8et blogiHag pagidn Ui Drf agng Srpheatioadosmet hods
09/644,668 and 09/948,939 disclose human CTLA-4 antibodies. Each of these

patents and applications is hereby incorporated by reference.

% * ® ES *
20 The citation or discussion of any reference in this section or elsewhere
in the specification is made only to clarify the description of the present invention and

is not an admission that any such reference is “prior art” to any invention described

herein.

25 SUMMARY OF THE INVENTION

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
30 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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5 for determ ning such dosage reginens. Al publications, figures, GErBa T =—

Accession references (sequences), ATCC Deposits, patents and patent
applications cited herein are hereby expressly incorporated by reference
for all Qﬁéﬁ@é@?ﬁ% the sanme extent as if each was so individually denoted.
10 DETAIL TI ON The present invention provides KET&S240HEPYe,

predi ctable CTLA-4 anti body-based nethods for cancer treatnent. The nethods

of the inventj,on. represen i i fqi Y j t rent of
cancers wt ﬁnté\t?ﬂ -ﬁi@?ﬁ%‘%ﬁ%@lﬁ&@ E@E@q}@% eﬁbg)@ﬂgé\}%i 1!cl-ilg Sir\l%gtrh% i ng
patients W ket kea ahifee0n oAnsh-dlrher eRbdd datdn@nindtyc ahe presefitigvatioan bet ween
t he appearance of an adverse event and response to treatnment has _been

unexpect ed| prayidesonathasly foradministaring attherapanticalbageléastive dosagn regioer af anti-

ant i body. reas_avoj dange of seripus "adverse events" h be goal in
the treatne - %@?ﬁdg&gf @‘eiqeﬁméeélﬁ 8@?%3& idlg)ﬁtlé‘,'erﬁﬁg a#&pﬁ%\géeso@gt@ﬂ@s

i nventsi on hgyQietdriiR@buchidobadueyit@ng0 and detecting these events (herein

termed "breakthrough events" (B 5% The induction of a significant, but
reversibl e, breakt hr oddhpublieritonssfignsel, EenBynle Aogrdsipn refelsaees (pruerstss because

treatnent w fficient d f anti.CILA ib i th
bt rent s CARGS DEPoub il ety iiot uOr S8 PRt B oY T,
moni t or ed afghorfdPate@BPrefbREY for alR Puiposedits titathe Rfens asERabEWAEYLr Sed Wi th

drug wi t hdrawal and/or supportive care with or wi thout specific treatnent,
usual | y cor indivdealyoledoteder apy. Administering a dosage of anti-CTLA-4
ant i %dy to induce a BE and detecting the BE is an effective nethod to
treat*“cancer because of the significant correlation between response to

anti-CTLA-4 antibody treat tenypaAdLEReDESCRIPATON of a BE. 30 I na
particul ar enbodi ment, the antT-CICA-Z4 antibody of the present invention is

human nonocl onal ant i Bbdyprasayineention pravides snare effgstiye/ predeipbletGELArdsent
ventLon | SRS stk o e BB PR B A skt 70
demmnst at o L T Rea g ey 11 The T ostrent of
pati dit s wi bbcausgithey avéié nmderdivsmgeabéntawith-tisrantibody. A statistically significant
correlation between the appearance of an adverse event and response to treatment has
been unexpectedly discovered in cancer patients treated with anti-CTLA-4 antibody.
Whereas avoidance of serious “adverse events” has been a goal in the treatment of
seriously ill cancer patients, the methods of the invention have the goal of inducing
20 and detecting these events (herein termed “breakthrough events” (BE)). The
induction of a significant, but reversible, breakthrough event is medically sound in
these patients becanse treatment with a sufficient dose of anti-CTLA-4 antibody may
improve the patient’s cancer or prolong life.
BE’s are acute, dose-related, easily monitored and, to some extent,
25 predictable. BE’s can be reversed with drug withdrawal and/or supportive 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.
30 In 2 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
4



anti body sufficient to induce a BE is delivered. According to the invention,
anti- CTLA-4 antibody is adm nistered in a dosage sufficient to induce a BE
and the BBEwigsoo5o@sdsected in the patient. Various studies |ed to recognition
of a correlation between BE's and anti-tunor efficacy. Por/EAMHI16995i n
cohort 1 of a study, fourteen patients with Stage N nelanoma received
anti-CTLA-4 %b&g,da)é deSdntd b %Qést?{len?orggétjé%eeé/i%d‘iv?l Sfaari\f\i@ngﬁAf or

ei ght weeks in conjunction wth vaccrnation wth two gp pepti des. 10 All
patients had gmtibody 8Lthgeaeyinieat of pagietits prithreanyer twhena.doSage qfanti€liTsAdad pri or

chenot herapy. El even patients_had _prior_.i not herapy. C.inical response was
measur ed by c8vatearigien) tointhsg P%V d@@ﬁqgggngc‘f%@ﬂgtt‘? theigeentighcati VR)

i mgi ng. Pati 1 L : r . : .1 on of
| ung, brain Gnnss Rl Mol REcd i SRR AMcier? 3 REP: BEGHRIOBI K O 5
who had5pri ordet&ctahianid petieapy and i mmunot her apy, had conpl ete resol uti on of

adrenal and lung tunors. Patient 1  who had prior chenotherapy and
i munot her apy, was a paY fiehs studiesdeshiearcosmiiion offe corelatinn Setvess BEnvEs

T

enterocolitis an erm rea Ol min

ent erocol i ti sTWidkelnbMa fedetvet pre@Tilsolantbodyhi 0Dl MEBX-0EY avs nfp/lepekeey 20
i nprovenent within 24 hours. Patient 11, a conplete responder, had grade 3

hypophysi ti s HFE Wreknigssieht weeks ipeanjupeiiqnefith Yacciation ya tFera e petidegioses

of thypoxine ' .1, ent npl et e
Fespondbr . haall PERCREAT AL SR ¥ REHrb AR Ainor Bk Eenhadheb P, T
hydoxyzi ne. TihemoRieralyy. Rleexpatérashyd shisrieehninbtieraplyl Clibi@erdspaRendsr s
experienced grade 3 adverse events. 25 In cohort 2 of the stu twenty-four

s dy
pati ents wi t ingasHEsddw ompuiadiaxial samegraphyARdhandenagnelisesangnes @R hnt i - CTLA- 4

anti body | ODl. wi b LN doses
of 1 ng/kg ev%ﬁrlg;gh%' \?\%gks 1i1h%8gh@?ﬁg‘tﬁlgﬁgvﬁﬁ%fﬁgggﬁ%r%gﬁég%gﬂ/{ggggne > To
date, 3 of 24bmtdndrtubeutdidtis thaioes dfad 5 telaiesi cyded. Undient £ pddded priohe of the
three responders had a grade 3 adverse event 30 (diarrhea).

' A
stati stPcal | yhemotierany-avd iwgrunethsrapyrhageomplele ssalibign of a@r)émi @pd ungand 2

bet ween pati . : i . i rse
cvents. e ng st O ERI:A Mo Pllfthoiaty Bl RS ARRS. MALRBFC T2
test (p=0.01L@}ponder HdchdEthe thre¥\erspORddrd &p3A R THrad2BE/ PLHSHRT, a

partial responder had grade 3 enterocolitis and dermatitis. Patient 1 was treated for

~ autoimmune enterocolitis with IV methylprednisolone, which resulted with marked
20 improvement within 24 hours. Patient 11, a complete responder, had grade 3
hypophysitis and panhypopituitarism. Patient 11 received replacement doses of
thyroxine, testosterone and hydrocortisone. Patient 13, a complete responder, had
grade 3 dermatitis that resolved upon treatment with hydoxyzine. This study
unexpectedly showed that all three responders experienced grade 3 adverse events.
25 In cohort 2 of the study, twenty-four patients with unresected
metastatic melanoma were administered anti-CTLA-4 antibody 10D1 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
30 (diarthea). B '
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



|
and Van Belle, 1993, Biostatistics: A nethodol ogy for theHeattirSeimenessy
J. Wley and Sons, New York. In another study, seventeen patients with
Stage Il or IV malignant nelanoma were adm ni stered a single dose of
anti-CTLA-4 antibody I0OD1. Two 5 patients had a partial response. There were
no seri 8UR2§P%HE 3" or 4) adverse events. Thirteen paPCEBAS2004014995ml i gnant
nmel anoma were adm nistered anti- CTLA-4 anti body | OD1 (3 ng/kg x 2 doses 8

weeks apart)_in conbination with t appy ov n_f.or NE(r)
(i ncl udi ngand, ¥mpBrka JA23iRiestatisss: o%p@g{ng&)gy (}‘érsté?)%l‘ﬁ ﬁ‘&n??éw%ﬁﬁ%s adver se
events werg pdserned-yfpssible reasons for lack of 10 efficacy include: (1)

i nhibitory effects of cycl ophospham de, (2) the long dosing interval, and

(3) the weak potencyhpefnoblﬁh@tﬁﬂpsj&eve)ntmmumtcmhé;tagaﬂbmrw malignanhe results
of the above studies, a statisticall ni ficant correl ation was

dhscover edmskinore v epaedeRisieroths sipgls ﬁ%lo %Lﬁe‘h priigdy 188 e Top Eerlhous
agverse, o gilcs e tphte. ShbrsSURGE shisl (KATOSNATN0RRE hbs Sher s

resected stage ||| oOThiriéen pEtlehtsonith mhhglanameEIRbﬁlaWread&mnﬁaddlaﬂmo t hr ee
cohorts and treated with different doses of anti-CTLA-4 antlb%zg/\ 10D1 (0.1,

1.0 and 3.6T #@r%gnnh?ﬁvﬁpplf(ém%k%ﬁtdﬁgeswm apgEy i combgating withohe j 1y

conbi nati on i St udy
showed dos@m%%egr{g enfﬂ%@%@@ﬁgggwﬁ P‘%%“PH%H{ S?ﬁﬁﬁﬁ’g{% Y& adverse
events, prRGAETsBakf nb deivad NdvetheBhbrts HBFL Hdbrved NPossIé RiaB3N4TSr latlk6f adver se
events were nmanageabl e and reversible. In a study of treatnent of

chentbt her apfficacyi meluplat(il)ammblm ﬁm%fwabphosph@m@o@ theplang dnsisg wer e tr eat ed
with anti-CJTLA- od conbi nation with cytotoxic
chenot her aWr(ﬂa%@é;% ﬁ%ﬁaﬁ( HY9 Mﬁf%va@ﬁ‘i‘%l | ed. Fouryof twel ve
patients receiving g ageslgfsmf%?e ovlt WRlNS, aoﬁét‘is%%l?y'& Gkt NQ

conbi nati on treatnent experi | sease progression of grade 3
rash and peardlation wasslisiosenet betwesnl patntt who resporsf amlmanueﬂf twhodleaslopbody has

been associ at ed th 30 seriaqus, gdver.se ev st,i ve of
aut oi mmnesqr’@é‘f)ﬁw‘éeé%e Vel 1?“153?0@6}1 @Pé&ﬁ@ﬁ?es 103@2%8 %g“i I'Sose of
ant 'I’SCTLA'éxa%Pfehlgg[ .Oga%en al one at 3 ng/kg. Adverse events occur nore

of ten when anti ntibody is given in nmultiple doses and in
conbi nati on wi t h el bnostadypefrinetecnsatientsemth domplétel ysesadied stagel i angV

melanoma, the patients were divided into three cohorts and treated with different
doses of anti-CTLA-4 antibody 10D1 (0.1, 1.0 and 3.0 mg/kg monthly for 6 months,
then every 3 months x 2) in combination with gp100, tyrosinase, and MART-1

20 vaccines. This study showed dose-dependent induction of organ specific
autoimmune-like adverse events, predominately involving skin and gut. The
autoimmune-like adverse events were manageable and reversible.

In a study of treatment of chemotherapy-naive patients with metastatic
melanoma, patients were treated with anti-CTLA-4 antibody 10D1 alone or in

25 combination with cytotoxic chemotherapy (dacarbazine). Twenty-four patients
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

30 serious adverse events that are silggestive 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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SRR A

6 WD 2005/ 003298 PCTI US2004/ 016995 adm nistration of anti-CTLA-4 anti body
in conjunction with peptide vaccines, reduction in the dose of anti-CTLA-4
anti body in cohort 2 reduced the rate of SAE's. No discernable correl ation
bet ween pl¥QRESU8%8nt rati on of anti-CTLA-4 antibody in P&R/US2aiMiIcas

pati ent and the devel opnent of SAE s has been found. Statistical 5 analysis

of the clinical.trial data, bl i shed an unexpected but. highly significant
correlation B Wé%ﬁgan Bga%gi‘igef éﬂglﬂdiyén EPHTRCHOD Wit peRlds Kaciifent al
observati on i i, SC.QVETA At i i -4 i up to'
t he poi nt of I?Hr%gﬁ%?fr?gﬁe g%gqulﬁ%ggfﬂﬁﬁ% gggg%ﬁg%%%# ;}%%&tgrslg%?yor

bot h) i ndi caiNedlisetriableawantatiof betwebh plaape vbnczatrhtyornebantieC TV Aef fiibbdym dose.
10 Except when.not.ed, the te "patient" or "subject" are used

i nter changeaﬂ?yl}{bgﬁguqlgf‘%?m%é ﬁ’grﬁjﬁg‘? %R@%ngﬁﬁﬁ%ﬁpeﬁélﬁ?Wt StaRHcHon- human ‘
primates, as ; | t j [ -at nd m ce,
and ot her a%ili‘ﬁ %1@@&2§?%§F%1@%C®tadé§fﬂgp@e§eaﬁ@ )rqget%gerg%gh}gg’ﬁ }y Sﬁ‘%&lmﬁngrg and

non- mammal s, camehtiasbetwbemepBEdnd therapeutic effichak €Mlds expepifichtaloBseraamdnr epti | es.
15 An "adverse event" (AE) as used hereipn_is an%( unf avor abl e and _generally

uni nt ended, BYERPRHEHIcqKery that dpgiAg pntEilkdi-fgnibpdyideias PolakRIrBdENe
finding), sy . O i i . f, A I treat nent
or procedur gg %lst?&&’émslé g‘?ség% @%@éﬁ%@%ﬁ’%ﬁ\?é@&@%&% & GW%‘%’ ®or
reducti on i nthetpseticllynkximelty efidctive daderent, or with treatnent of the AE. 20

The National Cancer In%ti tute defines "adverse event" as _any  unfavorable
and uni®nt ended si gn (i &SPl WHeThrnotethosatermshoPalicly of i nawbiRgy. argy#ssfom or
di sease tenp B ci.at ' I hEaNS& RS 2 i e 5
procedur e th;ﬁ?@ljcrrié%{l or ga%/nang#e%’te& (@%ﬂSl (a:llgr eaﬁraesl g@g’l’ﬁgalhf {3 ﬁn@gﬁ@gpg{nfa%at ment

or procedur griffagsces wdlhas @pyeriivenital ainimils Bucly iarabbiig rar) ade iite) ahd @yher
Criteria for 25 Adverse Events, Version 3.0, DCID, NClI, NIH DHHS, Mrch 31,
2003 (htt p: AHEias Asamalsrineluds all yeriehrates ¢ @prammads andpon-{ugmmpaly Sch &g vay

27, 2003)). " e abys. 4 ' consequence of treatnent.
It has been %"B*r‘?%\é’néﬁ%@’ 8§I scowdéﬁpgggl%?géﬁegﬁ%?i on of an adverse event is a
mar kerlst hat indi cat es Anstiddvietseeatent”d0ABY s ofised NidreiGTisAadly amfivioedbyc had been

adm nistered to a_patient for the treatnment 30 of cancer. In the context of
this inventi 8Meralhe mpdended.c evedy, dpdesirgble, s (RFlndBgqay abngipal kbpsforyr e

purposely soygh, DeSAREm! BEWiRESeY BssBiafdd SHH WA NSe T0Fe] ARG FreEIRP!HP!
procedure. Most AE’s are temporary and reverse upon withdrawal or reduction in
dose of the medical treatinent, or with treatment of the AE.

20 The National Cancer Institute defines “adverse event” as any
unfavorable and unintended sign (including an abnormal laboratory finding),
symptom, or disease temporally associated with the use of a medical treatment or
procedure that may or may not be considered related to the medical treatment or
procedure (Cancer Therapy Evaluation Program, Common Terminology Criteria for

25 Adverse Events, Version 3.0, DCTD, NCI, NIH, DHHS, March 31, 2003
(http://ctep.cancer.gov), published Apﬁl 16, 2003 (site visited May 27, 2003)). An
“adverse event” ié an unintended consequence of treatment. It has been surprisingly
discovered that induction 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

30 of cancer. In the context of this invention, the “adverse” events are not unintended,
but rather are purposely sought because they setve 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

7



for anti-CTLA-4 based inmunot herapy of cancer. Because the signs, Synprons,
abnormal | aboratory findings and di seases tenporally associated with
anti-CTLA-4 7 WD 2005/ 003298 PCT/ US2004/ 016995 treatnent are an intended

conseque tnment by the nethods of the inventio pts are
her ei n rer\?élzﬁ(kéotoﬁgﬁas "br eakt hrough events (BE s)". A" B’Fgé@#ﬁ&éoﬁgﬁ%vent
(BE)" as used herein is an intended sign (including an abnornmal |aboratory

finding), sm&%&%@ andhSRAS ¥, ﬁm?e%? HRUEAhYAL 8F 1R HvBAfR, at | on of
anti - CTLA-4 antibo ya%lgigt%ﬁl S é)]}olgﬂaeécr%gmrte e tﬁ%rapeutic effect at the tunor
site. For exatipdventsare kareiaireferrad ta &s'hocakthrotghtevenia{BE’s)der matitis at a

| ocation separate in space fromthe nelanoma under. treatment is a BE. A BE
is general ly an aut oi Ampeakdizengh %‘(?P?&%r %H%ﬁ%%é%@ @Fenﬁﬁ%%%e of the

i nvention in._clini cal [ L 0qi | g; | aut oi rmune
etiol ogy i srcm%%ldjr}\i&%rag%l?l?%g% %%Jr?@teﬁx}faall ’es??dct) |{](|jljsCrl i gég%g?géfl linically of
any et ol ogyssaitddevith admiasktahiowofdinteCEhA-4 intihody dheft i sdpartdirom sheot her wi se
satisfied. A BE can pe graded according tqQ the NCI grading systemfor

adver se evereaperHc e&?ﬁt & thgiRROL¥iea FoR Pm}e,mfowlﬁgﬁf'requng tg?"éé‘?&%“ﬁr ough
event that 4 : ' gﬁ&{l . MACk LG .d ntion
preferred 1@%?%%??%261}9 eé\je %%égé%lrsgy‘%ﬁf?%rﬁmmné%‘?%%&?ﬁ?rg%gﬁﬁg{t/gn{%ﬁ

Accor di ngl y A BEds p@atenally' aaducoimmune ebere dkit, forahg hugpesstof thesuderofdheent | y used to
describe the_ therapeutic,  nethods of thjis invention. It .is understoqd,
however, t hakvenien B diieahPBghee evbatogicaheanfimgation ol guieimmayneiptigtoghiatls need

not essar]| | e : . mg}e h event is a
prefgﬁjr: ed bri 8géﬁﬁ§%c§gé1roég\%&’ c@é&&&é@n&%ﬁ&l@&%@kers 8@@%@ E{Hé%é? is a grade
3 or 4 advemnsekeveugh event ifldfel defiditioy is bheMitd erniaficdCah BF cdntetdrbdide (NCI). A

grade 3 AE is generally defined as "severe" and a grade 4 AE is generally
defined as '8F¢reng e thstNph gradiae system bes adyerse $¥ats. NCI al so specifical ly

defines grade 3 and 4 ,ggdv %%"ﬁ% S%I;ﬂjf I gE | i, Ll S.+cOoNsi st's
of abdom nal pain, fe(/%?‘,a‘ﬁ‘é angegi%%l O\I\‘g{ghﬁeg%:iq{é%ﬁ)t %?f@ﬁglfth%%ggﬁb%gri t oneal
si gns ( Canceliat T$ver apyimovalesatnto Wherograetivinghoprssefanventoh pgafested teria  for
Adverse Events, Version 3.0, DCTD, NCI, N H. DHHS, March 31, 2003

(htt ptY / ct epreakheeishayents aps aotBrm s bresktiBoug suentseAcersdmply, s tempubl i cat i on
i s hereby "‘Q&S&@Bﬁﬁéﬁ%&ﬂmh%%@ggﬁ R Hedtfy BB ﬁf&l%@ﬂ@éthé@lﬁ?%gifl- A

"mani f estation of non-tunor aut’ol nity" 1s any
methods of this invention. It is understood, however, that the breakthrough events that

are useful to such methods need not necessarily be autoimmune events. An
auntoimmune breakthrough event is a preferred breakthrough event.
20 A “serious adverse event” (SAE) is a grade 3 or 4 adverse event as
defined by the National Cancer Institute (NCI). A grade 3 AE is generally defined as
“severe” and a grade 4 AE is generally defined as “life-threatening or disabling”. The
NCI also specifically defines grade 3 and 4 adverse events. For example, grade 3
colitis consists of abdominal pain, fever, change in bowel habits with ileus, or
25 peritoneal signs (Cancer Therapy Evaluation Program, Common Terminology Criteria
for Adverse Events, Version 3.0, DCTD , NCI, NIH, DHHS, March 31, 2003
(http://ctep.cancer.gov), publication date April 16, 2003). This publication is hereby
incorporated by reference and is attached as Appendix 1.
A “manifestation of non-tumor related autoimmunity” is any clinical
30 . 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 medjated
therapeutic effect on the cancer cells, since the BE relates to a heightened activation
of overall immunity including tumor immunity.
8



3b event that results from or appears to result from inunune targeting of
antigens on non-cancer cells. Such a BE is particularly indicative of an
i mrunol ogi wal Joys/emBshisgat ed t herapeutic effect on the canc 5, sl nce the
BE relates to a heightened activation of overall i muni ?fﬁgb@&l%&tumr
immunity. 8 WO 2005/003298 PCT/ US2004/ 016995 The term "treating"” includes
the adm ni stration of tﬁgt&,ﬂm é.ﬂg » QEuASERL § A8 R LEERN, .Bgﬁfd&td on to
prevent or delay the onset of the gyrrpltuogr&gtl,H %lgfrlr%flltacgtigﬁ{sae, girp |ocﬁem' cal
i ndi ci a of a agerssabihe padsbehinredniiog td prevent optielay theronsetrafélst syagptams,i nhi bi ti ng

further devel o nt. of the disease,,. condifion, qr disorder (e.g., 5
aut oi mmune dicgg’ggéa)h.onﬁ“’roégi‘}?gﬁpwﬁgvdlﬁéa %f%%?ﬁ?ﬁ%@ﬁ?@a?%)thﬁﬁmmscﬂr del ay the

onset of the ﬁ%aog Jof EQ; Wi

subcl i ni clal s?grr%t msqnl%lﬁlglrngof ? eg}ﬁgﬁorapég??fg f%%%? g@&@%’%& h{ag})ﬁcdg%/ge%'i on of
synpt ons af t entoilmunediséass}). dleattmentinay be pehiphglastic (td beevestrondehghihaesdt cancer "
nmeans cancer tf@: .1s no |onger |ocalized, 10 to.the primary tunor site, or a
cancer that ioftsdigrass. oy togpreyept theapamiesigtion of Hmicaker FubsHNICALYRIPI¥BHmi t t ee on
Cancer (AJCC . ] : i 7 of
L T R e e i R R G R
progressi on aftle dissaser or to stop the progression of a cancer.
Alternatively, a "therapeutically effectiyve 15 dose" neans a dose_of

anti - CTLA-4 anti body s Qe AdviRGef GaRseE rgeans cancsr that 15410 lopggsileqalizébsponse
in a pafient 5?]{{,9 Tk rm." ] T '

nor mal Pémeani rﬁ%eﬁ’“t e ﬁg??r, Sngh(g%r%}l%érﬂs{mt%? %t)ré "BI(% gltsﬂgé(%ﬁ%ﬁég tggr?‘,%eﬁcgg
nonphagocyt i Joint Cenanitteson Canved(AJCE)he bl ood, |ynph, and |ynphoid tissues,

i.e., Band T |ynphocytes. 20 _The ter "cytotoxig T | ymphocyt e-, oci at ed
antigen-4," "CTLA-4," Thetey therageptigal %fﬁﬁcrl@%aoseampmwés%ﬁ@f@@f Ay,

Murata (1999) 3 nal. - ; - : j %Wbé and

i ncl ude vari én@@oﬁg}é%‘?g%l%,mé%déug‘?gé%gﬁ)o ogfs(’etggﬁ)h%ﬁtryg%&%g -4, an&x%eﬁal 0gs
Iha;/i ng atca I eausito;mplﬂmmrﬂgre? 28583,21.) dfcapmnCTle\érzletefﬁzﬁhS'Aelﬂr, ilgth?;apwt@ally %bc_ztiana]? (139_2)
nt. J, ncer Suppl. 7:28- - -4' onpl et.e . sequence is found in
GenBank® Acced8soring@s adpspefantithElat ?ﬁtﬁ’éﬁi’ ’E"éf%é’en'h@dﬂgucﬁ Wﬁ Chadet er mi nant

capabl e of SQ%ﬁi\giét@resf&ﬂ@gH‘Qpﬁti%n?ﬁ';itﬁ%ﬁéé?dy' Epi t opes usual |y consi st of
ace

chem cally active sur

The term “lymphocyte” as used herein has the normal meaning in the
art, and refers to any of the mononuclear, nonphagocytic leukocytes, found in the
blood, lymph, and lymphoid tissues, i.e., B and T lymphocytes.

20 The terms “cytotoxic T lymphocyte-associated antigen-4,” “CTLA-4,”
“CTLA4,” “CTLA-4 antigen” and “CD152” (see, e.g., Murata (1999) Am. J. Pathol.
155:453-460) are used interchangeably, and include variants, isoforms, species
homologs of human CTLA-4, and analogs having at least one ‘commion epitope with
CTLA-4 (see, e.g., Balzano (1992) Int. J. Cancer Suppl. 7:28-32). CTLA-4’s

25 complete sequence is found in GenBank Accession No. L15006.

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

30 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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groupi ngs of nol ecul es such as am no acids or sugar Side Chait-row=gdtmihtuhdmle)
have specific three dinensional structural characteristics, as well as

specific charge 30 characteristics. Conformational and nonconfornati onal
epi t opes E"P(‘?Z?d*ﬁ)&i@ﬁ“i shed in that the binding to the fornmer but not the
latter is st e presence of denaturing solvents. GCRNISRAM4/016005
2005/ 003298 PCTI US2004/ 016995 An intact "anti body" conprises at |east two

heavy (H) chains and t%ﬁﬂ%t!%lg%%}‘%(o? E%ﬁ{j&;ﬁhﬁ&gﬁ@gggﬁ%@i% di syt de

bonds. Each heavy chai eav e region

(abbrevi at edii}f(E) thads ibeNEoriiect¥ll b KisaTlletronad VEachiiRVy clidn it Ritprisegopn. The
heavy chain constant region is con]'?rl sed of three domains, 5 CH, CH2 and

CH3. Each | i yheavgiehiin vesabje meidns@bbrstiated Hergin agHEVIR oY HaBné 2 begjiygain

(abbreviated herejin as or YL) an |l ight chain tant regjion. The

[ Tant - chat n°@oRoERE diF Srepeln BreBaeaP i S et TR b8 and
regi ons can che, CHrbhe CHuBhoM ligBEcHat 19 ch@@tiusofRf lidhy BRAiN @EHiade tdgion terned
conpl ementarit determ ning regions (CDR), interspersed with regions that
are nore con@bbreidtedinraie pibE ViR emdlioind a leght ehain crmtant Eegion. ViEhahightvL i s
conposed of three and. four.F arranged~fr } noz{,.erm.nus to

car boxy! -  er TATLOTFRELREoRds FOUbrigo o by Songa L ooy YIRS VRNl oy
FR4. The varpafhk@er R81RMedHtolrBE oRee Y paidriatiligter@bd codpkaithiiriy @ bi ndi ng
domain that interacts with an antigen. The constant regions of the

ant i bodi es ndgiermaning regionsd CBR)dinteyspersettvath regions thab bugiheretconsepwad, 15 ti ssues

f . incl ydi ' I's. of ' . f f
el 1 910 e tehEed Hpew et (%) claft v B VTSRS B iBredmRE b ot om
The term ant fRpHKs, drRahslRsmARih@eRmBivad babLELtEIRuLh tBE fdlIkALE ordef:i body

that retain cagamty to bind CTLA-4. Exanples of binding include (i) a Fab
fragment, a FRhdAREMRZ, (CRRBAR3, EORS, §RéAnd bevarizide vagiongief tigt heany ach|

domai ns; (ii ab' )2 .f bival 20 . ; ' Fab
fragmont s | 1 HREGPEFF sdrfpit R dorug il B Rl AR B o RO ForRlRe, 1o
fragnent congiihk BPthRfantib&liddmanthelble (HOPRINE of th/ ImrAukdel SHuRETE Rbst

consisting of the VL and VH donmai ns of a single armof an antibody, (v) a
dAb 1§ agmentisspssterdadersaincludinpoggpuieells of tieammBine-syatem, (exghieffecioopdlsst s of a

o B Fed RO o TR SRR b S R
coded for byjnSRB&Y &tizen-binding portions of an intact antibody that retain capacity to bind

CTLA-4. Examples of binding include (1) a Fab fragment, a monovalent fragment

consisting of the VL, VH, CL and CH1 domains; (i1) a F(ab’)2 fragment, a bivalent

20 fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region; (iil) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
consisting of the VL and VH domains of a single arm of an antibody, (v) a dAb
fragment (Ward ef al., (1989) Nature 341:544-546), which consists of a VH domain;
and (vi) an isolated complementarity determining region (CDR). Furthermore,

25 although the two domains of the Fv fragment, VL and VH, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL and VH regions
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

30 19833;85 :5879-5883). Such single chain antibodies are inchided by reference to the
term “antibody” Fragments can be prepared by recombinant techniques or enzymatic

or chemical cleavage of intact antibodies.

10



genes, they can be joined, using reconbinant nethods, by a synthetic |inker
that enables themto be nmade as a single protein chain in which the VL and
VH regi ongo Bédosdeq for mnonoval ent nol ecul es (known as ,si Wb Fv
(scFv); See, e.g., Bird et al., Science 1998; 242:423- 4fglrnjaih@4ﬁ3§?§n et at,
Proc. Natl. Acad. Sci. USA 30 1988; 85: 5879-5883). Such single chain

anti bodi es are incl udesTiy4nafd@Rcan bhdBen ehRssD SAliho0Y! AR @0mRAL S can
be prepared by reconbi nant techni ques or enz%matl ¢ or chem cal cleavage of

i ntact anti BBubib6TLo64 fiomiotpictiog 79 Hamaydd0oenntrsgeBor. Gitcause ant i bodi es
can bind to. it Qn LA-4 s S t I nhi bi LA-4 from
interacti ngn\?tmgrtaﬁt%él cﬁﬁlﬁﬁ}?‘“@@%@n@} @%&%ﬁ%&@@&%ﬁﬁ%ﬁe@%&t%n of human
CTLA-4 Wi t hidudfivatioB Of Treulis Be&as: the BintiRACTILAAM kddgpiof, antadpsisVeFthon of T-cells
beari ng the human:CTLA-4 receptor, antagonismof the 5t nteraction '

ef f ectd vel y intergeitanssifegtiveli indsices; apgradnshersprolongatheiastvation of T cElls bedringbear i ng

t he human LA-4 r or, thereb rol,ongi ng or augnenting an i nnhune
esponse. ARG iR Betehy aRIRERE Be b aneen PRTRAL FRBEIS

5,811, 097; ArBSGTBAZ antfolizd ar2iéscrived BET,LWatdaE Rbb IR N7, ¥05936244424 and WO
00/37504; and in U S. Publication No. 2002/ 0039581 A" Each of these

ref erences 0654 28¢j P&l Pyblicatiomos. PO Edi4Ré ard WOBYOLEFe4;endén Ud. pur poses

of description.of. anti : : i ie A preferred cl..ni.cal anti-CTLA-4
ant i body iﬂﬁ%ﬁ#ﬁﬁ%%@‘i@éﬁf%o%& Pé%ise(rp 83 S pecificiPosed i n WO
01/ 14424. ThoRIrA8E€herbiNBINRfee&Ick 6rPURNIEEoS de@ér%tﬁ)ntcﬁ ahfi&TIegRONse of i mune
systemcells to external or internal stimuli (e.g., antigen, cytokines,

chenoki nes, asitebdies5 Aopriefarred elihish! autisdTLARarttibodh erhiveedn mbrenedpesl antibody | Mmune
cells that (g I e cell. mgrati killing of target cells,
phagocyt osi 4,8]53Mqlioggyg‘fdﬁ?ﬁdi]ﬂ%g@g?mg{gﬁer sol ubl e effectors of the

i mmune response, and trhephiake“imhielcBll Fspodsel YERRAS YheSrebROBSEmaRd " T

| ynphocyte activity” are  used here interchangeably to refer to the

conponent ofystemaelds toexizoned or thtpeaidtmuli (2@., entigen, yytpkines; chemgkines, and he

proliferatiop an r differeniiati of T Lynphocytes i,nto l per, cytotoxic
i 11 o or ' Slhsrelslamducing histbeficalhefrs RSN Ge LR RN per T
| ynphocyt es cipp _ﬁéﬂ?'kﬂﬁﬂ% Sﬁt&%’éﬁéelf@ﬁﬁ‘%o@ﬁoﬁﬁ,%‘x‘@dﬁcﬁ@ﬂBf RAmhodREQsmGt i on,  the
killing of specific target cells by cytotoxic T |ynphocytes, and the rel ease
of  sol ubl e sélablecffctorsodf theinmptuddiesmemnse, laad theddl at e t he function of ot her

i mune cells).

The terms “T lymphocyte response” and “T lymphocyte activity” are
used here interchangeably to refer to the component of immune response dependent
20 on T lymphocytes (i.e., the proliferation and/or differentiation of T lymphocytes into
helper, cytotoxic killer, or suppressor T lymphocytes, the provision of signals by
helper T lymphocytes to B lymphocytes that cause or prevent antibody production,
the killing of specific target cells by cytotoxic T lymphocytes, and the release of
soluble factors such as cytokines that modulate the function of other immune cells).
25 The term “immune response” refers to the concerted action of
lymphocytes, antigen presenting cells, phagocytic cells, granulocytes, and soluble
macromolecules 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
30 pathogens, caficerous 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
11
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25 The term"immune response" refers to the concerted action of
| ynphocytes, antigen presenting cells, phagocytic cells, granul ocytes, and
sol ubl e macronol ecul es produced by the above cells or the liver (including

ant i bodi t nes, and conplenent) that results in | mage to,
destruct f\gﬂzgtfs?/oogﬁ's elimnation fromthe human body of iPﬁé[gﬁ%wg%Sg@gogens,
cells or tissues infected with 30 pat hogens, cancerous cells, or, in cases
of autoi ni mypi 1RBROIRY AR mbbla ALY b8 M&tw@c@u%aﬁac% or
tissues. mgusﬁe%Sl e% ee}r? hhgﬂ ﬂ‘laangelﬁf) ace r eept or" includes

nol ecul es  asepoopf thy presadt mtdneomisethed“a:{e}ilné@ptdr (TERpowihePTligindgnaf and t he
transm ssion of 11 WD 2005/ 003298 PCT/ U82004/016995 such a signal across
t he pl asna eik4ne of a cell. An exanple of a "cell surface receptor" of
the present inventionq r IRk A, gapgs of
CTLA-4. The term™" nons,;pgé‘lgl#he‘I{E‘If1 lf FFS F%/ég{vﬁén )3e?erstﬁfg(%tjﬁt,E félhstl mul at i on
of T R5 Cebllsslndqm:ian@étﬁeucﬁnugaﬁcsp@[ﬂdugenl c specificity. "Target cell”
shal | nean any undesirable cell in a subject nan or animal) that

can be targeted by a cgﬁﬁﬂﬁ*s?@cnl éhal(@e@n an}ém}ﬁl@ﬁ’é;m%%%h‘@r?c%‘ JeshteSRly or a

]

human nonocl Qﬁ'h?‘f) eci f l'tispecific
nol ecul e of %1e i'’nven |g[)r§§t% é{&?& @séﬁblggeé’ @P%S‘%Pergesél ng or 10
overexpressiaﬁﬁbdﬂyrmra}ﬁ]ﬂaﬁrﬂono&ﬂnhBarmbpdﬁsBﬁha@Vfwﬂm a®ispchicaamra i ncl ude t unor
cells, e.g. omas. Al so included in _the invention are_nodified

anti bodi es. mtﬁasneemmlﬁ%@ o} g Imsationg heitFash red $an Re R1S6H CRI SR as

I whi ch
nave fen modrirgy e nEHTETLA 4 PO R RTng BN CTIA AT EMBIRNES e
of the anti lellye.gFbmeampl e, an antibody can be nodified by deleting the

constant region and repl aci n% It with a constant regi on _neant to increase
Hap

half-life, e.g., serudtpineluded @ theinysniipn jregrodified #tibpdiss. thededmmit i body. The
gntl body corjiaa e%sanﬁfaoc%)b %lﬁﬁ'e%rl%hﬂ(ﬂh cf?xeas‘ﬁ?%cfo%a{@ﬂfbfoﬁle chih¥%&n
i ol ogi cal response or e a brologrcal fesponse 0 recruit

effector 2G@Qntieddics) andienatizeg amibediys whlch(hfavet bechenedified byeds. adeléting, t ed to

cl assical chenmcal therapeutic¢ agents. For exanple, the drug noiety nay be a
prot ei’n or PedsPsubgituting portions of the antibody. For example, an antibody can be

modified by deleting the constant region and replacing it with a constant region meant
to increase half-life, e.g., serum half-life, stability or affinity of the antibody.
The antibody conjugates of the invention can be used to modify a
given biological response or create a biological response (e.g., to recruit effector
20 cells). The drug moiety is not to be construed as limited to classical chemical
therapeutic agents. For example, the drug moiety may be a protein or polypeptide
possessing a desired biological activity. Such proteins may include, for example, an
enzymatically active toxin, or active fragment thereof, such as abrin, ricin A,
pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or
25 interferon-alpha; or, biological response modifiers such as, for example, lymphokines,
interleukin-~1 (“IL-1”), interleukin-2 (“IL-2”), interleukin-6 (“IL-6"), granulocyte
macrophage colony stimulating factor (“GM-CSF”), granulocyte colony stimulating
factor (“G-CSF”), or other growth factors.

]

30 ' 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
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possessing a desired biological activity. Such proteins may include, for
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desired eff eptered], & DashtheRsWralterBCdbshRS H06iEt bAC okdge idtakal, exanpl e,
repeating the sane dosage anobunt of a nedication at a fixed dosage a k 5

interval, but nore prefarigiia)dossef aadi(id-A-Hentoedydapiaaenmprise Béasf ng t he
d i nt , i i { i ! L d
Mterval " anmehaanbod) ERNBLNE Repts P MR FAASRARRAIRIT e8I RG220

10 g/ kg ancTbady aibsidy) Spaicabis Qysitbred by dindeiakfor afsatf it perigdof tithé, al

dose of anti-_ CTLA-4 antibody, a patient is nonitored by a clinician for a
suf fi dPent pw&hichds picallyeverthe omirserpfitke despemtaryaloy drto iveeekaip deteeffa t he

dosage i nteryal or to 4 eks. .10 detegt a see bel gw f or t hods of
detootion) - R et RrdnPtREA e dbBliEh Sl e i i FEpBE MR el e i 0 i s
expect ed t ha&utbﬂah&i\/@\ﬂef)éllsgﬂliﬂ &(p%@tk@ thht thilveekscduld Re llféﬁﬁéeks% hRhifesdy

t herapeutically effective dose. The absence of a BE during the nonitoring

period is anafigrany sherapsuticnllytesfectivedase.ahhe sheengenftaHE dudng tegnonitoriog of
anti - CTLA-4 15. anti bo i.s. requi r.ed. Fol.l.owi ng.a.dase of .ant i< A4

o body, ™ ¢ rBstsRet ik tatiSp Y klifiian shae S0 e RS Ao os A TR S Lr e
adni nijst er edantiVotty is Rfuitid HolloWiddh ddse of BEHLCHY, 2B AnHRdBC HRpatibidt ishal | be

appreci ated by those of stall in the art that factors, including the

patient's i nmgniorsd fre Bhndraddisipnilalosdges execdniyisisradomtilatlanst, a api es,
di sease stat &y, 8%CmaHelcted f shiPBE bpprlSataP 85 Absl SAMA Bk riGhiiThlioR, BE A
including the patient’s immune state, which may be affected by prior immune
therapies, disease state, age, etc., can impact the dosage required to elicit a BE. A
20 skilled clinician will be able to take such factors into account when determining the
initial dose, as well as any subsequent doses, to induce a BE. These factors should be
considered in determining the initial dose, as well as subsequent dosages, to induce a
BE.
Since a method of the invention is to induce a BE in the shortest
25 period of time without causing an overdose in the patient, it is advantageous to
shorten the period for monitoring the patient for a BE to 1 to 4 weeks, more
preferably 2 to 3 weeks. If an additional dose is required to achieve 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
30 does not achieve a BE affer 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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20 skilled clinician will be able to take such factors i nto acCoUNT T —
determning the -initial dose, as well as any subsequent doses, to induce a
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achieve a BE after nonitoring Tor WEEKS, en € patient's dosage
interval can 13 WO 2083DHO320&ifgTisUSHOM¢0,1899 51 ldperatenybadrnfialisyn 8 weeks
to 4 weeks, while naiptai.ning the 10 nou/ kg dosage. ,One skill.ed.in the art
hal | appr ec Pl dey s §Esush an suetresttes ARaTTA LR REEES Can | be
made in pra‘éBhl‘f’la%ﬁs)aagﬁE%?&@eféimﬁxﬁﬁoﬂ AFSHifaPink nidREYES? oBjBve SighBL &fL 1 Ng a

Br eakt hr ough event ‘A can manifest as a synptom sign,” or |aboratory
abnor mal i t y labosgoyrstisdied (Jor ldeiratory amouhalgiesh Dependiegon thequitiaé Sindingstai ent

hi st for..subjecti | ai pt hysi cal 1 nat i d/ [ [
tudi B (1 origbpngem e RERr Mt sfeRaiim A ol SRE sy nelipdoney
abnormaliti syDepending on the initial findings, a 10 clinician may el ect

to order additional studi es such as, for exanple, an endoscopy or a biopsy.
A clinician is parti cubathigianiigpirtionlanle ywilditrggatdingcletestiondf moree common

BE' h , I h i | ving th Ki dtis, h,
oruri t1s). - G Sahihis F PR gnb e Bath e s Sp SERRES 20 arr hea)
endocri ne 1{5@%&9,%&&%%% FaO aforfRAITRNE tdr¥less) diﬁ\%@a)', Eﬂcﬁfcﬁﬁ@egat itis,

el evation of liver function tests). The clinician, however, nust be
pr epaked t o sgseredsuppressiBE of Tommon€denety), ahiddivepthepatitisualevationRfdiyenm Conmon

SRR T I SN PN EN NPT e Dl
Cancer Therapy Evaluation Program, Common Terminology Criteria for Adverse
Events lists BE’s (adverse events) and provides a grading system for these events.
This publication can also serve as a guide to aid the clinician in the monitoring
20 patients and detecting BE’s.

Patient monitoring includes periodic comprehensive histories for
subjective complaints and comprehensive physical examination. Each organ system
susceptible to a BE is examined. For example, the history related to the dermatologic
system includes questions regarding itching, scaling, pain, and changes in skin color.

25 The physical examination of the skin includes, for example, close inspection of all the
visible dermis. Further studies, based on the judgment of the clinician, 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

30 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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nonitoring 20 patients and detecting BE s. Patient nonitoring includes

periodi c gpgRIREHSE Ve histories for subjective conplai .
conpr ehensi ve physical exam nation. Each organ system sgé@ggﬁ%ﬂpgg?’o a BE

i s exam ned. For exanple, the history related to the dermatologic system

I ncl udes questions regandidgctibt6f BE’s i$8éfchliéht oR RlificatliSnif AR PatichtSKI N
color. 25 The g)hym cal exam nation of the skin includes, for “exanple, close
i nspecti on ofollpwing #dminisiretitn of aidirGTEA-4antibody. Athrdadearraybefskapnostia he

judgnent of th | inician, .can includ for anpl e, skin biopsy. BE s in
organ systengleﬁ’r?gf‘ %V@ehlfﬁ‘?dl?%@‘ﬁicﬁ?‘cﬁ‘ﬂgﬂ&ﬁ% 2‘t%ﬁ(physi cal exanination, and

that are asynptomatic, require added reliance on | aboratory studies 30 and
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and surrogate therapeutic endpoint can be used in the treatnent of

mal i gnanci esimmhgitetotthetuseari die ahtiodigsrcen bo usddyasracsingle egenhocincer vacci ne or

denpnstrates s of natural %rotect%] .to.the. tunor. The
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vaccine for the tunor, such as chenotherapy, radiation therapy, cyfokines,

chenoki nes aaygokiness chédmatingi and otlym bldlogic snghalng nesleculesyimeppedificc  vacci nes,
aut ol ogous and allo ei c st cell. rescu e.g., to augnent graft versus
unor ofT ect SeotsEBRol s 2pLATEnE OO LSS st € bt SHERGH 5RO Hhor api os,
anti - angi oggdr ek RBher iHFHEhiOARHBERE ol 1A thidBfc@RRhpi6s, bpent (such as

tumor localizing 15 bacteria), and gene therapy. The antibodies can be
admi ni st er edargogensd theplapy,dofeetiors agsnts mithtthgrhpeutiosefent (Fheh asrunboldcdizingan be

used 12 20l Uyt S pceRunant 0o abine ey Blone ol A ROBUREL o0
treat the BEmu@tigle dostheTRY Stibodies can be used in adjuvant or neoadjuvant therapy, either
alone or in conjunction with the aforementioned therapies.
A therapeutic agent, which is intended to treat the BE, e.g., steroids
can also be used in a method of the invention. Thus, a therapeutic agent that treats the
20 BE is administered to the patient following diagnosis of the BE.

The present invention is directed to the treatment of tumors, particularly
immunologically sensitive tumors, which are cancers that respond to immunotherapy
or cancers that manifest in patients who are immunocompromised. In one
embodiment the tumor is a solid tumor. Examples of tumors that can be treated

25 according to the invention include sarcomas and carcinomas such as, but not limited
to: fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma,
chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, lymphoma, melanoma,

¢ Kaposi’s sarcoma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colo-rectal

3(5 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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can al so be used in a nethod of the invention. Thus, a therapeurrec aoenr—
that treats the 20 BE is admnistered to the patient follow ng diagnosis of
the BE. The present invention is directed to the treatnent of tunors,
parti cul i nologically sensitive tunors, which are cancers that
r espond tavgb?éwmﬁerapy or cancers that nanifest in pdGTERPYONME%r e
I mmunoconpron sed. In one enbodinent the tunor is a solid tunor. Exanples

of tunors that Og%gﬁltaglats’r%aal{aﬁg%%%gﬁcﬁ%waré gleﬁﬁl(l)%ﬁ P&Qﬁloﬁnﬁvgfbtnicﬂ e'hﬂ:cl ude sarconms

and car ci nofag S, I 'brosar comna, xosar cona,
|'i posar conma caghRad! Amal &liarcifshe depibia Silecitbearciabvb ddiveiocad@beaAr cong,
endot hel i osarcoma, |ynphangi osarcona, | ynphangi oendot hel i osarcona,

synovi ona, AeBBONEl fwbiyonilearsienyes, Widina femer, ceningbeinesr, &steWapluioR ng' s

tunmor, leio sarcoma, rhab osar co - [ 30...car Gi n astric
car ¢i nong, ﬂ) PEARGR. SR é’gﬁ %&cﬁﬁlnﬁ%ai%dglo%agglﬁ%a’ce r@glﬁa?l ¢ prﬁ{obsn%agt e
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epen ma, L neal o henmangi.obl ast ona, .acoust.i.c peurona .

o T gorfbnar oSTRSREL RRTIRE: GRES B PehtARen PR bt RO He 2 ent of snimF ast oma.
I n anot her gABEA IR ectéwéwr@&dcﬁ@ﬁbgx}egsi&h@rmFl_aéiw@ Baer, Bbawlcamt,as and
dyspl asias) are treated or prevented in epithelial tissues such as those in

the cervix, wiereswaptreglistic egibigrowtlycorristiag of hypeprlasafeetpplosintor oroshr ovi des for

treatment of conditions, known or ecte f precedi rogression to
neopl asi a oP NGy, &gk e Bertlred RREEIE aEhnoR AR EAT R BRPEGRORE
consi sting gée RYFRAPARISA Rl IMEY AR Basic PativlogDsd EdPH B. Sehdicty/Co dyspl asi a has
occurred (for review of such abnormal growth conditions, see Robbins and

Angel15 197&hilgleiphia, pat 63178 lymeaplEia is afopn ofgomfedled ceB proliferappn | adel phi a,

pp. 68-79). . erplasia is.a formof.controlled cel. | i feration..
Mol vi ng alohePEaEerasSinhe MRl i R0k b Glat Shrf Sebi i yfcion
si gni fi cant jpbth@hat oPRinction.SAE Bet dhe@x@fmplelletdon®irial Agpérplasitfic padielies
endonet ri al ha/,per pl asi a often precedes ] _
endometrial cancer. Metaplasia is a form of controlled cell growth in which one type

of adult or fully differentiated cell substitutes for another type of adult cell.

20 Metaplasia can occur in epithelial or connective tissue cells. Atypical metaplasia
involves a somewhat disorderly metaplastic epithelium. Dysplasia is frequently a
forerunner of cancer, and is found mainly in the epithelia; it is the most disorderly
form of non-neoplastic cell growth, involving a loss in individual cell uniformity and
in the architectural orientation of cells. Dysplastic cells often have abnormally large,

25 deeply stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs
where there exists chronic irritation or inflammation, and is often found in the cervix,
respiratory passageé, oral cavity, and gall bladder. For a review of such disorders, see
Fishman et al., 1985, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia.

The present invention is also directed to treatment of non-

30 . 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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vector of the inventi t'I ssue undergoi ng I nappropriaté grow h. For
exampl e, it tregedcpaticatywhnbedeledtad for fiethen wemtventwith ansefi+«@ T4 doliody @at ment
of arteriove ou% %@/) 16, WO 2035/ 003298 PCT/ US20041016995 nmal f or mati ons,
parti cul ar | yHeroy fugther indycs pr &C ANTIENYRRIEPROI8Hh may al so be used to treat
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and vascul ar proliferation; eni gh prostatic hypertrop ei/, a condition
associ at ed waithcancef vaoimat The caredr pupsn birybes dsroaxaaple) b ohdldmenat dntigen dr @at ment
of other 5 hyperproliferative disorders is also contenplate Treatnent with
an ant i - CTLAP®SII%52BefdyPnegen. U8 ons srbediment iteaadion! is pdman; mﬁse?mr y
response in i +€ AL : NS hue G Bee T AL i pe- treated
patients Can@lﬁfg&c@%@éﬁk&eﬁ?@?l‘é‘%” ePB?}F%gathnent Civr\]/lﬂt T%J%L&garﬁt?f)_ﬁg%_ -4 anti body
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enbodinent, the patient has been previously tr d with an_ apti-cancer
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anti body. A opimahaiizedde gy GDR grfted CHItACTL AR aifisbdyof the invention is | OD1,
e e O b Bl P L ANy HiB0ai S8 B b ince the methosy & o
y. In-o
secondary immune response to cancerous cells in the patient. Antibodies to CTLA-4
20 can be combined with an immunogenic agent, such as cancerous cells, purified tumor
antigens (including recombinant proteins, peptides, and carbohydrate molecules),
cells, and cells transfected with genes encoding immune stimulating cytokines and
cell surface antigens such as B7 (see, e.g., Hurwitz, A. et al. (1998) Proc. Natl. Acad.
Sci U.S.A. 1998; 95:10067-10071), or used alone, to stimulate immunity.
25 CTLA-4 blockade is effective when following a vaccination protocol.
Many experimental strategies for vaccination against tumors have been devised (see
Rosenberg, S., 2000, Development of Cancer Vaccines, ASCO Educational Book
Spring: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302;
Khayat, D. 2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO
30 ‘Bducational 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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The study ofun@@Reose Xk eEahsie mﬁxdc@fe%ug@@slgq)l@enmraﬁﬁgdr@nmﬁzt Mdi& in
vari ous turmrs has led to the definition of so called "tunor specific
anti gens" importantly, many of these antigens can be shown to be the targets of tumor specific T

cells found in the host. CTLA-4 blockade may be used as a boosting agent in
conjunction with vaccines based on recombinant versions of proteins and/or peptides
20 found to be expressed in a tumor in order to potentiate a secondary or memory
immune response to these proteins. These proteins are normally viewed by the
immune system as self antigens and are therefore tolerant to them. The tumor antigen
may also include the protein telomerase, which is required for the synthesis of
telomeres of chromosomes and which is expressed in more than 85% of human
25 cancers and in only a limited number of somatic tissues (Kim et al., Science 1994;
266:2011-2013). These somatic tissues may be protected from immune attack by
various means. Tumor antigen may also be “neo-antigens” expressed in cancer cells
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
30 idiotypé 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).
Agother form of tumor specific antigen which may be used in conjunction with
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(Rosenberg, Imunity 1999; 10:281-7). In many cases, these tunor specific
antigens 15 are differentiation antigens expressed in the tunors and in the
cel I fromyhi tunor arose, for exanple nel anocyt ep@ptisHeLc1684%100,
MAGE anti gen%@%@ég%. More inportantly, many of these antigens can be shown
to be the targets of tunor specific T cells found in the host. CTLA-4

bl ockade mayCheAuSEdciaslcds Padrdd Hgt @gaa§>rdtans CI8H)ustdte® froii thd taeaisees based
on reconbi nant versions of proteins and/ or peptides 20 found to be expressed

in a tunor i¥selr dBicse Begishesk pratainsacositasn hgampnis rof pepfeiny fromfieamos spldnse to

t hese proteins. .1 p I r r el Vi ewe ne: tem as
self anti gen@égﬁg%stﬁgi@? r%tﬁflgpg@a w%%/ t? ﬁ%thgeﬁﬁ%ése%ign%%&%ﬁ{ ghecr%]t){r?grray
al so i ncl udetubdee iRARLAY ISER! VHNBaSavaMSciicé $998P60r168511888t N@neynk hesi s of
tel omeres of chronosones and which is expressed in nore than 85% of human 25
cancer 8 and bdensallY9% A781il7ddOnunber of somatic tissues (Kimet at, Science
1994; 266:2011-2013). These somatic tissues nay be protected fromimune
attack by various neabendrificnamils dB0) e potent ahtigenbpreseimgarels ghatst¢anebepr essed
in cancer cell because of somatic nut at]'é&ps t hat alter gqt ein fegéjdence or
create fusi o‘ﬂ?egﬁ%ﬁ’&msanﬂﬁétr% 16 RSP URTSe | esdcaélg%ﬁ.@rﬁé\é%ed( e wvo prd loadled i 1y ¢ he
Phi | adel phi aygf in £1d BibelbalaRd ad RMaBufb oISt (BRI LTOr

efns fro I Inh

vacci nes may I ncl ude 't he prot viruses | nplicate uman cancers
such a HumanNBEap Medicme\iopgs4328-682)) DCHapnblst ibs thsdumsed by gB\étiamaabiCyd and

Kaposi,!'s Herpes Sarcoma Virus (KHS ot her form of_t r specific
anti géfl whi cHEPRE e Jemar AR %ﬁjaﬁ&ﬂ# oﬁ&w_ﬁe 218 P Soesd 1Bt wmor
PCT! US2004/ 048R 36: the DaficleDb ORAMR AR el & ol CRhmAD B HicRII RI0N5:3655P)

isolated fromthe turor tissue Itse ese heat s proteins contain
fragment s of 33@motAsiareethodof viveinatiomDE éhinsnizatich mhp be eHBRsvelyr Bodsiedwith

efficient at lLivery to antigen presenting cells for eliciting tunor

i munity (SnGﬁl]e“éﬁ%g]Q%]F*\?ﬁé? a?}a%tege&ém@&ni% B gesPeBESS1588: Tanura et at, 5
Sci ence 1997, 278:117-120. Dendritic cells (DC) are_potent antigen
presenting cells that Gastherdypeeemelpsoms vacnethatgan bssewbined wWilsgbhdeks. DC s

can bgsprodugag aX ;¥ Y. A LOALE Gromh hlliatBilaQf 1l 1B REREL A6
antigens as wel'l as” tunor ex racsa stl1e et at] Ure vedi cr he
1998; 4:328- ﬁﬁﬁﬁmum@giﬁﬂkd?lvﬁﬁt, RecH 4ofhs AMEEACONE@ERRLIne, ARdRtird 6f Batexpr ess
t hese tunor antigens as well. DCs have al so been fused directly to tunor

cells for thfoputwodesnanf michamomiazedll dineg oyl BETOX2 imniadlogeaMadjuyanmte 2000;
6:332- Vaccine treatment can be boosted with anti-CTLA4, with or without additional

chemotherapeutic treatment.

20 Infectious Diseases

Other methods of the invention are used to treat patients that have been
exposed to particular toxins or pathogens. Similar to its application to tumors as
discussed above, antibody mediated CTLA-4 blockade and surrogate therapeutic
endpoint can be used alone, or as an adjuvant, in combination with vaccines, to

25 stimulate the secondary or memory immune response to pathogens, toxins, and self-
antigens. CTLA-4 blockade has been shown to be effective in the acute phase of
infections of Nippostrongylus brasiliensis (McCoy, K. et al. (1997) 186(2); 183-187)
ana Leishmania donovani (Murphy, M. et al. (1998) J. Immunol. 161 :4} 53-4160).
Examples of pa;hogens for which this therapeutic approach may be particularly useful

30 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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|
336). As a nmethod of vaccination, DC inmunization my be effecttvely—boctiuttiumm.
with CTLA-4 bl ockade to activate nore potent anti-tunor responses. Anot her
type of nel anoma vacci ne that can be conbined with CTLA-4 15 bl ockade is a

vacci ne %59W5%§3{9§0m a nelanoma cell line lysate, in conjunction with an
i mrunol ogi cal "adjUvant, such as the MELACI NE(r) vacci ne PCA/4f04(M1€996f
| ysates fromtwo human nel anona cell |ines plus DETOXTM i mmunol ogi cal

adj uvant.  MVagmhHea Lo &%%ca&’ﬁﬁregﬁ BRIRLEL MM cdREho§d LEFLAM th or wi t hout
addi tional chenotherapeutic treatnent. 20 Infectious D seases O her nethods

of the inverbélade & mrtisdatlyt wefid @abogsting enmenithagainsh eelablesbnd irdegivseliyt o
particul ar toxjns or ogens. Smlar.toits |ication.to tunors as
di scussed AFGHE Suchhts @&5laﬂ%’iYFeéllt éjﬂer E‘K_lgfnﬁ%‘?ﬂ@ggo ?‘delstﬁ? Pé@%’to_éls't her apeuti ¢
endpoi nt camégsnwe@@ggéé%%ye 1B6ogdBzed s Aslbigkabine tinle SOHRILNBhALOTIALYL vacci nes,

to 25 stinulate the ndary or nenory inmmune response to pat hogens,

t oxi n$, andadesihistration, thgspsovokifigle stronk dodedldespvase thetkis nohdampaned by ef f ecti ve
in the acute phase of _inf ..ons, of N ppostrongylus brasiliensis (MCoy, K
et at (1997§eg§%%7§$1?alﬁ@§q"f§%fl"g'ﬁdLeishrrania donovani (Murphy, M et at

(1998) J. Irmmunol . 16deAdadmbt&dr Sltbggléxgplvﬁﬁsegfcan&%é‘agﬁ%ﬁ%néﬂéatiﬂgéﬁ this

t her apeuti c approach may be parti useful 30 7 nclude pathogenhs for
whi ch t her eméthodwiofithe tdvgntm iaélide hepatitiv 68,08, e, C)pherpest Viogdng.,MZV, whi ch

aro not 11 sk bR FSeladint CRRC KBS ety et iBeResinG ar di a,
VAl afpa, 184102008 RAAR FCTLHSRORLALS9S cok@hhiRaRiaio-PbaRlloCocCuS

aur eus, seudorfonas aer ugi nosa. CILA-4 Bl ockade ’i's part y useful
i n boost i ngvirusymminpy vags irotsviress eebslestian, iubbhe virgs palypvirag eatcnis wohs,as Hl V
t hat prese tered anti?g,ens ouer t he couise of .the infections. . These

novel epi tgérg Sy LragHn T3 P e AW USnmQiTUSOHE YiFy5ePRROVIS, NGRS TLA- 4 5

admi ni stratj@@xustﬁﬁ%rwmp&{c@%ﬁﬁg,&ggg T cell response that is not danpened
by negative signals through LA-4. Some exanpl es of pathogenic viruses

causi ng infections tr3meatiampiss ofpethogelsc bicterkrcausme mfectionschiabke hepatiti s
(A or O,  her virus (e.g., N2V, .. HSV-1,. HAV-6, HSV-11, and CW,

Epst & n' Barheddhiie Hehin Pidee fpidasackefipbbacieses idyotacleces,
echovirus, - dHyRebéd Sstref QUSRS Prutibfidtdccis REARYOEILE: arldDRbERES keb8téNILyt ! &l

proteus, serratia, pseudomonas, legionella, diphtheria, salmonella, bacilli, cholera,

tetanus, botulism, anthrax, plague, leptospirosis, and Lyme disease bacteria.
' Some examples of pathogenic fungi causing infections treatable by
20 methods of the invention include Candida (albicans, krusei, glabrata, tropicalis, etc.),
Cryptococcus neoformans, Aspergillus (fumigatus, niger, etc.), Genus Mucorales
(Mucor, Absidia, Rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis and Histoplasma capsulatum.
Some examples of pathogenic parasites causing infections treatable by
25 methods of the invention include Entamoeba histolytica, Balantidium coli, Naegleria
Sfowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma

cruzi, Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

30 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



SRR
virus, nmunmps virus, rotavirus, neasles virus, rubella virus, parvovirus,
vaccinia virus, HILV virus, dengue virus, papillomavirus, nolluscurn virus,
poliovirus, rabies virus, JCvirus and arboviral encephalitis virus. Some
exanpl es oWORAIWIIEi ¢ bacteria causing infections treat DOTARPH016€% et hods
of the inventi on i nclude chlanydia, rickettsial bacteria, mnycobacteria,

I ahal el | o~ BB i ERe FORRIoh SR Gnd IFE] SAThaRr 4oL -

sal nonel | a, b@% 'alabé%&o \(BfifRier de4RNYSYg, %EMI%ES rrhde%at b diksioR | G Hk-tumor
| ept ospirosis, an Lynme di sease bacteri a exanpl es of pathogenic fungi

causi ng i nf edtsponssst nang dbiner gll2Mmdrgpeplodts veécindserdvasie nthiab mdnyc kutdéin@andi da
(al bi cans, krusei, glarata tro icalis, t ocqccus n ns,
haper gy 1T us. (CPRPiES BLovpiagsell dReEy AT St BeePeBom RDLAe 4
Rhi zophais) ,  IpRLe ﬁﬂdﬂfﬁéﬁ@fg(in'elanalnggﬁ QR f53s Qzecflr.&%g& tde%ﬁénentatlon in Tr% 2

t l'i'stopl as

Par acocci di oi des brasiliensis, Coccidioldes irnmtis an
capsul at um Smmnﬁxétrpd:eaﬁ)\@pr]atehdgd?mc Noath. dsdat eScicHIBANHIINI @293262087);

treatable by 25 nethods of. th [ i ncl ude Ent.anpoeba hi ytica,
Bal ant 1 o un CURIIREE GraES oF Ghardps | AR FRsgrSED oS Eoavr 20Ph e

Crypt ospor i diy ufﬂeﬁlﬁomag @Vd@)&ﬁl %&ﬂ SacchAfibRbhd vinhigs 'EBMBH‘ 1\‘1'}1\6 e CBRREBHALs
mcroti, Trypanosonm cei, Trypanosoma cruzi, Lelshmania donovani,

Toxopl asma  gdRasgnbhligrmd SWhite) d yinnembthas Ehiphass ’fumaﬂhﬁnmnrﬂtwa@, Bedéfl).ci al

Aut oi mune Reactions The ability of anti-CTLA-4 antibodies and surrogate
therapegiti ¢ endpoi nt tThepsforepktCisapsbsiBlipto tonsilét UsFURRI-CEBPON BRBsthigsinbeen
docunented in a nunber of experinental systens (EAE - Experi nental

Aut oi mune mnmmmmthosm Pl nug2 0B 4in0areg0 5 dEWé@p’H@HIWWI protasolsatonur i ne
nodel for mrunol 1996: .1 7 336 a
(Luhder et aI 1?558 gegar&‘r' a)lmn?waeé%fpo?sﬁﬁu%qaﬂ%ﬁ eanSF ﬁ%]P ? elsag %éaes
using tunor oglatmand TRE Bk drfifle VAR REIRRE s (dReasR] iBvéled 1nﬁ§;51’15pﬁ£t& iacéuiilstion of
responses involve anti-self reactivities (depignmentation observed in

gnt i - CTLA- 4 +AB peplidesh amdmﬂud@gomgnm mwmntlmdymsEM%awsaMymbr@ .
Ov Na Acad.
sor . SUFE. A | isedskeeBuese SB35 Seodtials ﬁﬁqs%ee B otz il oty TtRANp -

tunmor cell vaccines (Hurw tz 2000 su rrel anoma peptide anti
vacci nation and vitili gf?)th@bé‘z,%f-l)@é?mﬁwm%inaéfr? be juspd as t%rgﬁ:tmsgch eRdg’ %ﬂzj and

Wite, J I muypathek olf:'gﬁé}@ 'aid Ié*ﬁ@lﬁ, AEHRR bor B3Gnard ¥ arfidiid) TFinally, antibody

responses to various hormones may be induced by the use of anti-CTLA-4 antibody.

Neutralizing antibody responses to reproductive hormones may be used for
20 contraception. Neutralizing antibody response to hormones and other soluble factors
that are required for the growth of particular tumors may also be considered as

possible vaccination targets.

Analogous methods as described above for the use of anti-CTLA-4
antibody and surrogate therapeutic endpoint can be used for induction of therapeutic
25 autoimmune responses to treat patients having an inappropriate accumulation of other
self-antigens, such as amyloid deposits, including AP in Alzheimer’s disease,

cytokines such as TNFa, and IgE.

30 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
21



A

10 Therefore, it is possible to consider using anti-CTLA-4 boosting in
conjunction with various self-proteins in order to devise vaccination
protocols to efficiently generate i mmune responses agai nst these

sel f - pr%élzﬂ(%/J()gi98dl sease treatnent. For exanple, Al zhgmghoe/dspsase

I nvol ves 1 nappropriate accunul ation of A(3 peptide in anyloid deposits in
the brain; antibody responses against anyloid are 15 able to clear these
anyl oid depﬂhjstrstn(eSnﬂﬁankd mincabay Litves theescd;ﬁﬂﬁl,d IAéHhin]g?df “the Wventibrherof any

sel f-proteins rTlﬁ %I so be_used %s targets SUﬁ ‘i? gE for the reat ment of
al | ergy and®s&efied tery Hikpwisssthe HsREQIbIS dob iieEd { %‘lyﬂﬁf‘ﬁ% HypreigHe body

responses t Rmbed a%ﬂt% cféQJr[B‘éH%ErggPﬁnﬁé‘ed' HQHg R dBYcaliBss éiﬁieva%atlﬁﬁ% ofthd LA- 4

ant i body. I'Zi ng ant respbnses to reproductive nones may be
used for 201rwemmwramepbe appardyk tid thalse diifagl ianhé o dyon raginp sids spechficabones and
ot her soluble factors  that aretrequired for the growh of particulart tunors

may aPso be2bfashedpadse withous deparingtrom disispiitiapd s¢ope g dis InveRHEPBFous net hods
d b t
her apeut | o efilotkiio b8 inhiBd oHfonfihe Wi R Bl Ben A PATUBRMBIRR e

responses tﬁcotpeeﬁbqtﬁaztlexﬁﬁltcswhﬁhItllitgclamslalneaaprtmnr| ate accurrul ation of other

sel f-antigens, such as anyloid deposits, including A(3 in Al zheiner's
di sease, cytokines such as TNFa, and IgE. 30 EXAMPLES The present

it Event lon i E‘%Q{ngi)e fieﬁézggh{’ fbn% cﬁgi’acgftr?d(l lo&' Qﬁﬁl‘@i‘]gg\ﬂ Qﬂtiﬁéﬂ. @hﬁﬁnela#%ver ’
e use of 1 WO

2005/1003298p&tiddsi3EARSF @29Rd Sthsds USH/TVA brieksn omnd Y and inno way limts the
scope and nmeani ng of the invention or of any exenplified term _Likew se,

the invention i sNisteenipafients with ramteémgeém(apab¢r14$)eqrrf&{17@ﬁ%@m)nent s

described h

mvent i on niisaaoms sAARRE BT TR dhd b AALONT CEARIERIP I bitieh,
speci fi cati dijection of gp Ei0yrRhab MPERIE- 1Webtidevacdizparith mgoxhplere Fregnd®pi rit and
scope. The |nvent|on is therefore to be limted only by the terns of the

appended cl adiEank (5dy. Whe patients wereHLAh endhad o prar &rﬁ%tglepbwm HEN-% he
cl ai are Thri anti - CTLA-4
ant i g%dy Wi ﬁé Mog%gﬁa SJSI&‘{ @?gﬂ({g;t Sﬁﬁgrsgéafe}%g aglesﬂ Ih'f%;oflv mel anona
criteria included autoimmune disease and prior treatment with MDX-010, or MART-
1, gp100 and tyrosinase peptides. The tyrosinase 368-376 (370D), MART-1 26-35
(27L) and gp100209-217 (210M) peptides each differed from wild type by one amino

acid modification to increase HLA binding.

20 Anti~-CTLA-4 antibody and the peptide vaccines were administered every 4
weeks for 6 weeks, then every 3 months x 2 (8 doses total). The peptide vaccines
were administered subcutaneously at 1 mg each per dose emulsified in IFA. Three
cohorts received 0.3, 1.0, or 3.0 mg/ kg IV of anti-CTLA-4 antibody.

Table 1 - Disease Status and Drug Related Serious Adverse Events

Dosing Patient Sex/Age Prior Treatment SAE’s Disease
cohort (I = immunotherapy, status
C = chemotherapy,
R =radiotherapy)
0.3 mg/kg 1 M/43 LC None
2 F/40 LC None Relapsed
3 F/69 ILC None
4 F/22 . IC None :
5 M/57 1,C None Relapsed
6 F/54 None None Relapsed
7 F/41 RI None
1.0 mg/kg 8 M/58 None None Relapsed
‘ 9 F/69 R None
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Ni neteen patients with resected Stage |11
nmel anona recei ved doses (0.3, 1 and 3 ng/kg) of CTLA-4 antibody 10D 1 with

(2 patients) or

V (17 patients)

each i nj ecwioorose03ge100/ t yr osi nase/ MART- 1 peptide vaccin i ' | ete
Freund'’ sJ adj uvant %HI%FA). ¥he patients wer epHEA- At and hag%ﬁ%ﬂ@ﬁ%
treatment with 1FN-a. 15 The tunors were | HC positive for gpl 00, tyrasinase
and/ or MART-1. Exclu$id®n critefMd64 ncl udéNoaat oi nunune dj Nemse anHelapsedr
treatment \wi th MDX-0101 or MART-F/43 gpl OOjand tyrosinase pNptd des| Rélagsed
tyrosi na54~ 368-376 (B79D), MART-{g&6-35 (27L) and gpl 00201901%;17 (R1OM
peptides each differegzfromwl ype by b ng@mno acid dication to
i ncrease qiLA bi ndi ng go Anti - 64 ant i b%%(leand t he pept g %e\éaC"l nes were
admi ni st erled every 4 vveeks for weeks, then every 3 nont 8 doses
total). THe peptide Yaccines re admi ni stered subcutane §Tr eaat 1 ngy each
per dose émulsified in | FA. Three cohort$ received 0. 3, 3.0 ng/ kg
IV of antil-CTLA-4 anti body. Table 1 - D se¢ase Status and Rel at ed
Serious Adverse Events Dosing Patient Sex/fAge Prior Treat ngladeSAE s Disease
cohort (I |= i munot herapy, status C = chenot her apy, R = rbidody hefrapy) 0.3
ng/ kg 1 M|43 I,C Nonwe 2 F/40 |,|C None Rel apsed 3 F/ 69 |, Gtdeine 4 F/ 22 1,C
None 5 M 37 T,C NoneLReI apsed 6 F154 None¢ None Rel apsed | fidiérdil E{,I None
1.0 ngl kg {8 M 58 None None Relapsed 9 F/69 R None 22 WO P0O0S/003298
PCT/ USZOOZETB}%%‘S 161-64Nonre \M"/‘% Rel apnﬁ%nel% F43——h gler\ci apsed—12
M 48 1 Nor ? %e None | Bray 1.C Grade 3
diarrhea
16 M/40 I None
17 M/54 I Grade 3
diarrhea
18 M/41 None Grade 3
abdomina
1 pain,
grade 2
diarrhea
Table 2- Dosing Summary
Number of doses Status
Dose n 112/3(4{516|7] Averagedoses | Lostto { Tox { PD
mg/kg per patient follow-
up
0.3 7 1 412 5.8 4 3
1.0 7 1l1|1]1|1]2]43 1 |3
3.0 5 111 1 1140 3

"MDX-010 discontinued due to autoimmune manifestations, peptides continued

SAFE’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 'symptems, which resolved 16 days from

onset.
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19 M 56 None G ade 3 diarrhea, grade 3 fever; grade 3 bloody stool,

bi | at er al

uveitis 3.0 ng/ kg 14 M 36 None None 15 F/42 |I,C G ade 3

diarrhea 16 M40 | None 17 M54 | G ade 3 diarrhea 18 ML41 None G ade 3

abdom nwo Zbopeiegs

grade 2 diarrhea Table 2- Dosing BukHp004/0¢MSer of

doses Status Dose n 1 2 3 45 6 7 Average doses Lost to Tox PD ng/kg per

patient f
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10

15

20

25

30

4

of anti-CTLA-4 antibody. The patient’s stoolt was positive for white blood cells
(WBC). The diarthea was treated with antibioﬁcs and resolved 8 days after onset.
4) A 56 year old male developed grade 3 bloody diarrhea and bilateral uveitis after the
second infusion of 1 mg/kg of anti-CTLA-4 antibody. The patient’s stool was
positive for WBC, sigmoidoscopy revealed inflamed 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-CTIL.A-4 antibody in

patients with surgically unresectable Stage ITI 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
infravenously 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 30% 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
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si gnoi dgscapy reveaﬁy%& | T da Bk’ i”?{’é@boﬁ%' | piseard dites SCARGPOHRD Afverse
t hi ckened cecal] wal The patient ghgdsan fal nost i rmedijate resp
treatnent wth orfal and topical grm ds| Al synpto r esol vied aftter t hree
nont hs. | Concl usi ons There were nMrel.g‘l’%ses in the highest dosle cohort.
Ant i - CTlI-A~4—anti-bodyv cp_ilnnnnr ‘‘‘‘‘ 12 organ cnnrm fic aduto-—-imine-like
adver se [dvent s| fer g0®bsldifed. 15 SPhese ﬁb‘@*ﬁsé"@vents wer e nenageabl e |and
reversith‘E‘“‘Ex. He - s a ctTmw o tria—gf—singterdose
ant i -CTL-,&-4 anﬁgoﬁgﬂci HFﬁ&é [ ents%v"‘,\gll th surigtvgléll | y unrgsect arg] g Stage Il or
|V nel angna A Phase4d odpep- | abel [ smul ti centgnpiehody cal| trial was condugted
to 20 evaluatel thel safety and p] 'rmacokLn]etl cs_of MAb 10D 1 in sevent een
patients 4w th | ¥roghessi RE,I unr es @Bt abl e, | ahplyneds, mdl anona. |Medi an age was
59 yearg (range 29+ 79).. N ne patients hadborecgsricahlprii or i not her apy, si X
had prigrs radi gp ondzand RJICvE  hadppy i or chegtedd)edpy, (Al patijents rec ;i ved
a single dose pf 3| ng/kig of | CD intrave@Ngsjuﬁgover 90 m nutles and were
t hen folll oned For oxiclity, pharnmacoki net '1%&0 &ﬁoffé‘ﬁ‘}u' ating T cell
activatijon andj clini caI out cone. |All infu ék?,ng were céanpleted with onIJy
m | d adverse—eyents pati-efts—had—h everstgte—+ashes—oer—prufiti s.
Pl asma lievel s anﬁ bodog’ per si st§@from b’l’f‘@h nont hs. There was |no
signifigant_increase in activated peri pher%ﬂdeTgE(sl | s_dnd no_evi dence
clinicall7 aut of Mmund?y [deyond thePid | d r asbkinThwog,diver,ent s experi enced a
partial |response lymph node
8 E 70 H PD Lung, skin, liver
9 F 79 None PD Unknown
10 M |74 R,C PD Lymph node, Grade IIT
lung, pancreas, atrial
kidney fibrillation
11 M |76 | None PR,7 Lymph node, Lymph
months skin, lung, node,
abdomen skin,
lung,
abdomen
12 F [49 [T PR, 9 Lung, skin, Lung,
pleural effusion | skin,
months
pleural
effusion
13 M |52 C,I PD Lung, liver
14 M |61 Cl PD Lung
15 M |29 R,C SD Lymph node,
' lung ' .

! H=hormonal, R=radiotherapy, C=chemotherapy, I=immunotherapy
2 PD=progressive disease, PR= partial response, SD=stable disease
? Immunotherapy included IL-2 and dendritic cell vaccine.
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30 ' including resolution of three soft tissue nasses and over 50% reduction
of a lung mass. Furthernore, the patient experiencing the over 50%
reduction in lung mass was a patient who previously had been treated with a
mel anomay o agmsioos298 suggesting that the anti-CTLA-4 ant poodig200u084998Nt was
capabl e of activating a pre-existing nenory 24 W 2005/003298

PCT/ US2004/ 016995  response to the t The results of this study jndicate
t hat |dPtien€TSAx 4 AgeeaPriomt  wasBese! |t oMetastaticwi t h| AvessrofeyiSduinue of
i mrunol ogi ¢ |and | gnis) 1 Twsatinede't || Réspynse Tm#asQSité‘ﬂJmTaRysspll‘nsaéetAich’lerse
chardcterisfics|{and results Patstaifs Sex Age Prior Best Mt asEakhs Arp
Serigus (yrs) Treatment' Respofijge D s¢ase Sites Regsponse Adverse S
Event/s and|Duration| 1 F 66 R g, SDheng, liver 2 F 69 None PD Live[ 3
C | SBtyrph—nofie—4M-56—R-€H Isv%rr;kf de—bong—er—afral—5—M43 R
PD Spﬁeélén, emgp, 5@6 | ung|, ¥ retroo§ﬁ1¥mﬁ;‘ﬁgﬂm ' skin 6 M|{58 P | SD L
| ynph_nade, CNS 7 M 49 | _PD SKki n__lungSPleeRer lyhph nodel8 F 70 H PD
Lung,| ki n, |Fi veb3 9| Nome None FD Unknowingdympi4 R C PD Lynph node, | Grade
[11 | ung, ﬂ)ancreas, atrial Kidney fibmblié¢ation 11| M 76 None PR, 7 Lynph
node, Lynph
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e ——————— e e

nmont hs sl dn, |ung, node, abdonen skin, lung, abdonmen 12 F 49 1 PR 9
Lung, skin, Lung, nonths pleural effusion skin, pleural effusion 13 M52
C | PD Lungwd 30¥&6033¢4 M 61 C | PD Lung 15 M29 R C SD Ly r)o§je | ung
H=hor monal , R=r adi o her apy, C=chenot herapy, |=i nmunot her agy- V/2S246¥Pessi ve
di sease, PR= partial response, SD=stable disease | nmunotherapy included
IL-2 and dendritic cell vaccine. 25 WO 2005/ 003298 PCT/ US2004/ 016995

Patient Sex Ag Best Metastatic Areas of Serio

Response Di ses . & Results 1 A GURICAIT AN ARiE-CE Aahta H )
70 None PD Ski 2.;!! I |g@i Eggl gga éS? F 63 None PD Lung, lynp node 26 WO
2005/ 003298 P nple 3: Results froma clinical trial of
anti - CTLA-4 arA.l geHyrtiln conbi nation wth gpl OO peptide vacci nes A Cohort 1
5 Fourteen patients with progressive Stage |V nel anoma received anti- CTLA-4
antibody>1 OD in conj unkeurtesn ptients/ Wik prrgressive wiags [V ipelpposnaregoiyed anti-

CTLA-4 antibody 10D1 in conjunction with vaccination with two HLA-A"0201-

LS 2 G 3

restricted gp100 peptides. Patient characteristics are summarized in Table 3.

Table 3- Patient characteristics and results
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restricted gpl OO pepti des.

3. Table 3- Patient characteristics and results
PCT/ US2004/ 016995 Patient Age/ Metastatic Prior

27 WD 2005/ 003298
Best Areas of SAE s Sex

Pati ent characteristics are summarized i n Tabl e

Di seasewOloosmgLIsResponse?2 Response Sites and Dur at iRSI/US2804/06993ng C, | PR
(8+ Lung Grade 3 pruritis, nonths, Gade 3 diarrhea continuing) 2 40/ F
Ly nph—pedeH-GC+—SD-Gade 3 +ashi-des—uapat-on—3—39 - M-Ski-p—Lyrph-—Nere—D
nodePatigHg| Agel/ Mepstatic sp | Brigy) M, BoRESt | i ver, Arqasf D SAERYy, 1 ynph fode,
skih, intf8euscdisease 6 581M| Lretapyskil Respeme” 7 4Respoass | lung | PD 8|48/ M
Lung, liver, C || SEBsadrenal, |l ynph noaded skin 9 52/ M Lynjph node | SD Gjade
3 djarrhea|l 10 62/ M Lung, |ymph C | SDDhwddonll {54/ M Lung, CNS, skin Nome CR
( 7+ Fung, HUE [ Jungonths, CNg 1 skin ROt UI T arying cont GHHdR)phueed)f usi on
12 A3/ M I ntrapeti tonea}l , S[b G ade 4 kfohths, Nt ramuscul ar, | glgiatdidptea
continuing)
2 40/F | Lymph node H,C,I SD Grade 3
rash/desquamation
3 39/M | Skin, lymph None SD
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, Cl PD
adrenal, lymph
node, skin
9 52/M | Lymph node I SD Grade 3 diarrhea
10 62/M | Lung, lymph Cl SD
node
11 54/M | Lung, CNS, skin | None CR (7+ Lung, Grade 3
months, CNS, skin | hypopituitary/
continuing)* confusion
12 43/M | Intraperitoneal, | I SD Grade 4 LFT
intramuscular, elevation®
skin
13 49/F | Lung, adrenal ClI 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 Karnofsky performance status >

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

! C = chemotherapy, H = hormonal, I = immunotherapy, R = radiotherapy
2PD = progressive disease, SD = stable disease, PR = partial response, CR = compléie
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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skin 13 49/F Lung, adrenal ¢ CR (7+ Lung, G ade 3 nonths, adrenal

rash/ desquamati on continuing) 14 63/ M Lung, pelvis, None SD |ynph node All
patients }-J@A* 01+ with a Karnofsky performance sta 00 -
patients Y@Eﬁ\(} > %gél net ast ases. The patients had no evfpgzlrp(:sg&é%mébé =
chenot herapy, H = hornonal, | = imunotherapy, R = radiotherapy 2 PD =
progressive Qug@affne SHmmeicHRlisiehd;ShasSe. KRpatiRs hdBlridrRanRepsfor tildt =
conpl & response’ 5 CNS = central "nervous system 4 e patient’s condition
appear ed t o \punseylesionoSix patehtswiad griar gesidtierapy: ddpomgmtiests bed paol i ver

function test 28 2005/ 003298 PCT/ US2004/ 01699 aut oi or.
e oger | o CREEREERE helire piarteton-e (haiens art.d0r il THrSPResse I i rar y

lesion. Six reﬁéﬂe%&tf_s%émg,'e h-GLE FREREAGRYL FH{FaveRs Ray LEDE)S Wit d@%or

i munot herapy including interkteron-a (Patients 2, 5-8, 10, 12 and ),
| ow dos®e | L- nelifeata wntise(Patemtnd, 2 &)d 6)hNYRESOskpéptiie aeenioaPatient@4 ¢Rdt | ent s

Nv- £SO 1 pepiS) A8 e T (ot i L1 RAUghiF hagio pis S CapPRATI BHEAGR The

pat i ent s _had 13Qy Rtk mERbIR hEMEL FRLLGRiRRbAlen0 systeri ¢ therapy in the

three weeks pridr to treatnent. A treatnent cycle was adm ni stered every

t hree weeks, whi ch comfsirsdtadnt cyfcleamdsi ad@iihidtededaaveibthrbe eekR)Iwlath Sonstptddy
BTt e T DRCRET T RETE S L N A
Gp100: Do 258 BB e o BB 0 O N DOV S T e

subcut aneous lepuilsifiad indncmaplete Framidisyad{ispant GEA) m)qépt sublesaproosiydedndy t he
nder went 15 XBrBREERG ! i GFEN B02P G 26 HeRE LA R L L EREERE R e e ver y
two treat ”entIFRij:e_&Egl/ suﬁ%ﬁfah@&ﬁggl%aaﬁegﬁfhaérﬁ@%%ﬁﬂﬁetﬁ?e BadsPRM e e

i sol ated by Fico paque se cryopreserved I n heat-1nactivated
human AB ser UNatinalfCahoés IdstitetelYdncer Therapy Evaluation Program). Patients underwent

15 apheresis prior to treatment and three weeks following every two treatment cycles.
Peripheral blood mononuclear cells (PBMC) were isolated by Ficoll-Hypaque
separation and cryopreserved in heat-inactivated human AB serum with 10% dimethyl
sulphoxide and stored at -180°C until further use.

Clinical response was evaluated using computed axial tomography

20 (CT) of the chest, abdomen and pelvis; and magnetic resonance imaging (MRI) of the
brain. These imaging studies were performed within 4 weeks of starting treatment
and then after every two treatment cycles. Additional radiological studies were used
as needed to evaluate disease sites. The sum of the longest diameters of the tumors in
each patient (World Health Organization RECIST criteria) was calculated before and

25 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.

30 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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sul phoxi de and stored at -180C until further use. dinical response was
eval uated usi ng conputed axi al tonography 20 (CT) of the chest, abdonen and
pel vis; and magnetic resonance imging (MRI) of the brain. These imaging
st udi es wenaspesPer mred wi t hin 4 weeks of starting treatpganiszoandedogen after
every two treatnent cycles. Additional radiol ogical studies were used as
needed to eval uate di sease sites. The sum of the |ongest dianeters of the
tunors in hgmeh (patidiatypic)bb) elytheslytersedmpatativaitonartbmichr &b, thereid) was

cal cul at ed pef Elrt.e g{nd 25 af t%r _11r1ea ment. A partial tE}{e{{spon}ss}'?e was tefi ned as
a decr ease SHRuing Boupongud f5q,14 Igvels Wete measRisd, vETy HIRE ey SHH%E| ongest
di ameters g@fydgl | evaluable nmetastases lasting at |east one nonth, and no
new or enlarging tunors. A conplete response was defined as a decrease of
100% i n the sum of t hH¥asmomemwentritione 0EMDXH016 Weredettmribédusey sisndisds

for dutor A relnGieder el el AT A OB el BrtGfBo B nat 1 on
prior to tngahoRn. PIRbAY SR AmplQlvQ¥imabitbd bh tld Rites.t BOAIBRL. Al l

pati ents had negafive serumblood tests prior to initiation of the study
for thyroglCIBd-ArAWas déteciediwih dlkabing phosphataseriabeledigdat anti-dnmabdgy. Human

ti 29 WO 5/ 003298, PCT/.US2004/ 016995 ...h ti-idiot i Ab,
STV he ooyt ECRIAPERIG BOPG G 5725 dryqionea oty NEP SPREAEI & Ot il at i ng
hormone and free T4 | gypbive iRy f WRBSHDS,84E hikal WIGEh NERKS SHGiliRgmaAe

$say,
study. Plasma concentrations of MDX-010 were de%ler m ned using standard 5
ELI SQ wi t h ELISPQT ior tatramek hssays avas disad tolasEFs immunqjogirggacByry enall elsvemeapol i s,

ant - crazaseast vl Bhaf APl ok BaTRE TRAE Fireohr i PP e B
an | - NUITE o BRI s BEDSop B A RARL0R oo R

substrate. A twelve-day in viftro senSitization assay, which'is nore
sensi tive wniedastatitEnaiina@RONabrMed 4 R1ei2744828)3 ,Crvapresarect PBMAS werss

osti g, - FRipui Gultkeih Bompfte B AR etRtda i RN AN Rdal ot i on of
a sy het i qupGRWEIGAGHINE b6 A b OO0 0001 06 BALDORbSRipkfidd GRSt at | c

mel anoma. Nat. Med. 4:321-327 (1998)) Cryopreserved PBMC were thawed and
cul tured i A30QOphdiel.| Cellowers harvsesad dbth B3 dayshafteoiutiation-of theceultuzg &l 15 hunman

AB serum ch-qnc%lbgtléﬂd C\)7s];ithnt;flut:nio\r/ gel%pgr%%)t?&gﬁu%s:% T ciR lo%)m%&\% fn%grfgrgg-tyi de and
(IFN-v) release in the supernatant was measured using commercial ELISA assays
(Pierce-Endogen, Rockford, Illinois). All eleven patients exhibited successful

20 immunization against the native gp100:209-217 peptide after one to four treatment
cycles. Six patients were successfully immunized against the native gp100:280-288
peptide.

Flow cytometry analyses were performed after Fc-receptor blocking
and staining with antibodies (BD Biosciences, San Diego, California) or tetramers

25 (Beclq:;mn Coulter Immunomics, San Diego, California). Surface marker expression
on PBMC of nine patients before and after two cycles of treatment was compared.
HLA-DR (an activation marker) expression was significantly increased on 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

30 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
30



N

300 U mM 1L-2. Cells were harvested 11 to 13 days after initiation of the
culture and co-incubated with tunor cells or peptide-pulsed T2 cells

overni ght. gt -y (IFN-y) release in the supernata asur ed

usi ng commr?izgéljg/(%ﬁilbgA assays (Pierce-Endogen, Rockford, r&?ﬁ%ﬁ%@ 699N |

el even patients exhibited successful 20 inmuni zation agai nst the native

gpl OO 209- 217 rgwpitici®falsbRiaronag 1e3ionQl ah heRhAEB on. CRaieds 11 BAK3 paﬁigent S were
successful ly i muni zed agai nst the native gpl OO 280-288 peptide. Flow
cytonetry anall§si@s, e sibpeipnesupiagions ard oncbrpiadesionr The breid legion areyv 86@i ni ng

(Beckman Coul t5 R T WBRERERER Y P rerefint PSS Sl hidie, © *°
expressi on on J@&Monalftradiniént BA1EL PhSerP ¢ BLE cafifleRi b lutioMofaYIabsensOf treat nent

wag conpared. HLA-DR (lgn. activation marker) ‘expression was significantly
i ncreased on peduding therbapip 1&8B8+CD4+ cel |'s (P=0.0004; paired t-test) and

Signi T1eantly i nereased Gep SBIBR G EEhEREARR R AptpTaa § bl Desiin
ost-thera ; ; i St 9,
T R A e S e T R S e Koo

(Tabl e 15) Patvitdigo (Patherds 2 et fkage of a solitary lung lesion after two

t t t | . Pati . 13..had | et 2005/ 003298 ]
bCT US2004! 516605 | resal Srbaics 1B bep tradls Altarsn FaNE giding enal
| esion.Pati e%nﬁéltitﬁf(ﬂat%htsl Hanndll@?,icgﬁﬁs/eﬁtmoﬁﬁ@@dﬁ%@?‘éﬁd bﬁf'n;ygdlﬁihy? id one

brain lesion. The brain |lesion grew from 0.5 cmto approxina .0 cm
after two tredinfiemmatipolofhe piuithayvglangl) (Patent 1 Gdatid hepattis Pabentt@ht Alycl es,

Patient 11 had | et ti f .all.lesi i ncl udi ng .t he br.ai
oL ent L B ek R S e D LR )
skin rash (P%Iéﬁﬁi\i/’fivééb}e aRLb RS MhbrahY. |1g1'éié€t\§§re§aBC}e1@'{3§_eg oPbBduehe Chest pain

(Patient 4) an tiligo (Patients 2 an ). Six patients devel oped seven
G ade 3 adver swtomsnns eventd. udi ng 10 dermatitis (Patients 1, 2 and 13),

liti t liti Pajients 1 and 9 h hysiti i nf | (Y f th
o Lui taly o1 and)  (Pat i ortoipE s S oS PRt o Reenf T Rte R s

recovered fol l;gwi D& ®RGSBhsIUALRTea? bnfiAFI(ARYK). and the adm nistration of
supportive care and/or steroid therapy. Thére were no rel apses or subsequent

The mean peak of MDX-010 after the first dose was 72+33 ug/mL

and the trough before the second dose was 12+7 pg/mL. No clear correlation
between plasma concentrations or antibody clearance and tumor regression or toxicity
20 was observed.

Patient 1, a partial responder, developed a generalized erythematous
maculopapular rash associated with severe pruritis one week after the second
treatment cycle. A skin biopsy showed perivascular lymphocytic and eosinophilic
infiltrate, papillary dermal edema and epidermal spongiosis consistent with an allergic

25 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

30- 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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aut oi nmune events. 15 Autoi nmune screening blood tests were normal except
for Patients 5 and 12 who devel oped anti-nuclear anti body (ANA). The nean
peak of MDX-01 O after the first dose was 7233 pg/nL and the trough before
t he secWwnl2meses2oms 127 pg/ nmL. No clear correlation beCTMESZOOPHE®IR
concentrations or antibody cl earance and tunor regression or toxicity 20
was observed. Patient 1, a partial responder, devel oped a generalized

er yt hemat obgrkedwdinicebiapuio eemant withisolaauas el the sleraids wews tppared oves fivae week
after the §eco(njluiiX tﬁ%]g nﬁgnt ﬁXCl e. A skin biopsy showed perivascul ar

| ynphocyt i 8#%3nd "84 E?ﬁ PP LClARSHAT FYPRIPES. papi |1 ary dernal edema and

epi der mal spongi osi s pagagizSdesBlop¥d ﬁaﬁld%@n&hﬁfbﬁgﬁ@ﬂt@ox@w&lﬁﬂépHiecﬁ?cst Two days

| ater, Patient 1 developed severe diarrhea and he was given |V hydration.
Gast r oi nt esYdlgaf treatenicwhbigh aregreisepever shalpldwing mopveckateseyerd, i nf | ammati on

d* . ul | i t h ked, d ' d col oni t 0Si s,
D1 s Racyt oLremRRhE Prybisiy R e oG At re Wheiashe IR Rl ea o
pr edom nangg vakcikdBiectithd Gight @ afd ¢ 168! stilin bibpdyiBotvel kpiaembar y 30-

infiltrate, polyclonality of the plasma cells and increased MHC-1 and HLA- DR
expr essi onspomgiosis, sigeifioid papidlayritrmpl edemiaj and a provuientiympleeyte aobl i tis was

di agnosed and t he. patj ent s treated. with |V nethylpredni sol one, The

pat bont - hatbnoPR S BelRoab Hesshlif tRobSeR et mRAIRER SHSARERES: npr ovement
Wi thin 24 houng ) 30d tlehiRd SHRpRhtisic B Rith BP&ORGZIAY &1d dibN&hydaYsane, Thge pati ent
had no rel apse of synptons. Patient” 2 devel oped m|d genéralized pruritis
one l@eek afaskrcleated affter saverat wetks. dthetpatentdenelopadiitthgpowbetbspedr over t he

fol |l owi ng t’\éﬁq V\feks tg};eﬁere, Ci rcklm‘ erential, erythenmatous nacul ar rash
on the ext PERTHES VIO SHE 9ad F8C& ved the vaccine injections (right arm
and left leg). Skin lp.gpgsY &AEMBEH SRirHES Pdays 2RENGE A8dond cFLRIfT | cant

papi |l lary dermal edema, and a prom nent |ynphocytic and éosinophilic

i nfiltrat etredtienty dciobapyishowed/panectlitias Cobmne hinpsyodhowgd seeaue oi nmuni ty.

Patient 2 treat ed t i,cal i th dro i ne and di phenhydr am ne.
TheI 10 ras @Hﬂﬁ%‘%gg@‘gﬁ“ﬁ@ ?nﬁcggrﬁﬁw)%ﬁ‘l?ssﬁsevel op:ag vi t?ll i go on
bot hsupper lexgﬁﬁﬁé}ﬁ&béﬂeﬁﬁcé?‘éﬁﬁiés@%mf)ﬁé&aﬁ’é’&tﬁ?tth@ﬁﬁfori‘b?%ﬁlﬁlﬁﬁﬂgem 9 devel oped

diarrhea 1 ays after the+ second cycle o N
lymphocytes were CD3" (with a predominance of CD4" cells), the plasma cells were

polyclonal and epithelial MHC-1 and HLA-DR expression were increased. The
patient’s diarrhea improved with IV methylprednisolone treatment and was controlled
with a slow taper of oral dexamethasone.

20 Patient 11, a complete responder, developed personality changes and
memory problems after receiving the fourth treatment cycle. MRI of the brain
showed disappearance of a left temporal metastasis and no other abnormalities.
Further evaluation showed undetectable levels of thyroid stimulating hormone, free
T4, adrenocorticotropic hormone, growth hormone, prolactin and testosterone

25 suggestive of pan-hypopituitarism. A repeat, focused MRI showed the pituitary gland
to be at the upper size limit 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 hydrocortiéone. The patient’s personality and memory
abnormalities resolved. A folfow-up MRI six weeks later showed a slight decrease in

30 ° 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
32



treatment. Endoscopy showed pan-colitis. Colonic biopsy showed severe
inflammation with marked cellular infiltration and crypt abscesses. 15

| munohi st g¢Hefsddost Udi es denpnstrated that the majorityc-plshddhblchsat i ng
| ynphocytes were CD3+ (with a predom nance of CD4+ cells), the plasma cells
were polyclonal and epithelial MHC-1 and HLA- DR expressi on were increased.

The patient’ Smd;ﬁs@ih%himﬂirvrm[ﬁmﬁ@cwei.hmhﬂmmsnddmﬁ@@mis@aie@m@veweaat ment and
was controlled wth a slowtaper of oral dexanethasone, 20 Patient 11, a

conpl ete r espordeminagdy 6D3p sellyar isEHets with §h¥h gells mamly mthopsri-peusl8ees af t er

receiving the h treat.nent cycle. |, of ~the, brajn . d_.di ear ance
of Ca lert t ongal P ed BIRLETIh aiRieRGic Mhle Qe Ritiohing RRER foth PP

eval uati on sheuesht’y ARQIRGhAREakRYRE Sevefs gelivddoitd860 UMl @rtmabisiosnyene, free
T4, adrenocorticotropic hornone, growh hornone, prolactin and testosterone

: D .
25 sugg®st i veawhrtptgrnhiygmpsiese dvelsmealredras &2t U/l Goumebis IF34)s howedpse peal
pituitary gland, to be at the.u r, Si limt, of nornal. Hi gh dose steroids
here not ” useabisdeiztne Befby WS bBRE B st Bl d e d8 BRce. “The
patient recei yambwigploueai@is. doses of thyroxine, testosterone and
hydrocortisone. The patient's personality and menory abnormalities
resol ved. A follow up MRatigityl3we pkiial rgsemdeth dewedonedgl seyére gageeraligede in 30 the

i f the pituit | gnd. .. Patient 12 d | . | 1
andanti -l B APE oL e kAT B AN e le BN { or
the thiyd cyckRindiopsy@BswEDA FeﬂHsMﬁir 19 H%ti% henadiaeWits abeRakht édssophild)

nunmerous foci of lobular inflammtion™3 2005/ 003298 PCTI US2004/ 016995
consi sti ng maimthy saferfigialpdeomis domunohistoshemsicekitedicemiveaediniandy CBleatlsd a
predom nately Jular infiltrate with.CD4+.cells mainly in.t +

peri - portal aﬁ@%ﬁ;@ﬁ% %@Jr Lé'_@?ﬂhé’cﬁﬁ? ?HIW?‘ﬂﬁ?IHé qﬂ@’pfﬁtc’?&hq r&%ﬁ%’@?ﬁ“(@@? t he
fol | owi ng t WO MEe¥eR reddtQ witiRhh RI0E209-Al7aML REA 99D P Rifapfes €hésRh kBVAY S peaked
at 2860 UL (normal is 6-41) and 5 aspartate am notransferase |evels peaked
at 1193 U L ( mesolvedl with lgdgKyzine desattitesd oral  predni sone therapy was

i nsti tultsed an%fadil vg&ues decreased to normal over the follow ng four
nont hs."-Pati e %h,or partial responder, devel oped a severe generalized

erythematous and pruritiTheRstBcANT cHRIK? Ak Ble Jaffe®s CbR&H | RRcdpPitat h cycl e of
treatment. 10 Skin biopsy showed a perivascular |ynphocytic infiltration
wi t h abundant f@bsvingahinitsal loading dose of 3 mg/ kg of anti-CTLA-4 antibody, the patients in
cohort 2 received doses of 1 mg/kg of anti-CTLA-4 antibody every three weeks in
combination with the peptide vaccines. The cohort 2 study is on-going. To date,
20 three of 24 patients (13%) have had an objective tumor response and two of 24
patients have had SAE’s (8%).

Table 4- Summary of patient characteristics and results

Patient | Sex | Age | Prior Best Metastatic Areas of SAE’s
Treatment’ | Response | Disease Sites Response
Status and
Duration’
15 F |54 C PR (2+ Lung, lymph Lung, Grade 3
months) node Lymph node | diarrhea
16 M |39 RI PD Lymph node,
liver, lung, skin
17 M |48 None PD Adrenal, CNS, Grade 3
lung, lymph diarrhea
. node, sk
18 ™M 132 |RC]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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2005/ 0032
nont hs) g
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derm s.

| nununohi st ochemn cal

studi es reveal ed mainly CD3+
Lynphocytes cultured froma biopsy of the rash

CD8+ and 97%reacted with gp 100: 209-217: HLA- A" 0201 tetraner. The
rash sl qwd yoosneod ved wi t h hydroxyzine treatnent. 15 SpcfeRsvolioeddhe
of cohort 2 was the sanme as cohort | except that follow ng an
adi ng_dose of nmg/ kg of anti-CTILA-4 antibody, the patients in
recei ved doses of 1 ng/l¢g of anti I@mphanadeant i hody every It hree
tonbi pat i 0eow t Nohbe DEDPRC{Q-FVEICTJIOI!&. The coh@NS,2 study is
To date, 20 three of 24| pahiigpt s g‘mdd@ave hagamsla@irect i ve tunor
and twh of [ 24 bati ents have had 1951 Tﬁ@l{% ,fom pﬁpmrary of
hajt;jlgt qa_rl_Lii | Ejnand resul 1‘5 E\QEL?N n&@(S Pri kg asaat I c
cil F‘UD}JUII oCAS U T F\UDPUI ST ?L atus—antr
£ ¥ Bk (2% Lung, h {?ung?@%g |J1t hs) node Lynph ndde
16 M 139 R/ | PD{Lynph no«ﬂé‘,’aﬂlag’ er nodgxin 17 M 48 Nonle PD
NS, Glade]3  |ting. |ynp (T&/lAérrheqzsplﬁ@He skin|18 "M 32 R C | _PD
gl  Hrhbr pdhal | Neme adi of NéAapy, Célegot her apy, | =i munot her apy
2 ssiveldiseasePR-partial-+response.—Sh=stabledisease—33 WO—
he2 pcT| ¥52064/ 015998 | yBR node 1$ORedUTRBne PR (2+ ONS,| CNS,
al | bl adder ] gal I bl adder.| lung. |ynpée.laney, | yaph node, Iskin node,
23 M |64 R,CI N/A Intraperitoneal,
liver, lung
24 M [62 |I PR (1+ Lung,
month) mtramuscular,
skin
25 F |61 I N/A Lymph node
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 Cl N/A Unknown
32 M {57 (I N/A Unknown
Conclusion

10

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 i m combination

with the agproved regimen for MELACINE®

* Patient response data is not available at this time.
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20 M 62 | Not Adrenal, b9ne, avail able |ynph node, (N A)3 spleen 21 M 50
None N A Lung 22 M 50 None PD Bone, |ynph node, lung 23 M64 R C, I

| ntraperit oweaoesozseger, lung 24 M62 | PR (1+ Lung, nont | ar,
skin 25 F 61 1 N A Lynph node 26 F 61 None N A Lynph no%kf@ﬁ%{rﬂﬁﬁ% N/A
Unknown 28 F 45 R C, 1 N A Unknowmn 29 F 63 R 1 N A Lynph node, skin 30 F

59 | N A Unknown 31 M Sgifedn patiéntthkihanaligndd dlanorha Mevd ddiknigwred daencl usi on
This study dempnstrated that clinical responses to anti-CILA-4 antibody | n

conbi nati on wi%h-4ve aibady papt (ragkgec desss §we@h@mprtam @@n@pétsowﬂhthehe
occurrence of _autoi ne I fq@@ﬂ%ﬁﬁ@ﬁ@@a d chf f ec1tl é’@f’? 863 @P%Ef%éﬁ %

patients vm'thagﬁ{gl

response. Onl yre%oﬁf;es%ﬁdnQ%Eﬁ&BtaavérZe@veB%qN&e68%?\%2156 in the absence of any
serious autoi mmune-like adverse effect. 10 Exanple 4: Results froma .
clinical5trial of anti -CTLA-4 antibody in conmbination wth the approved
regi men for . :

time. 34 WO

mel anona were @T]HAM §ﬁ6ﬂ5&&1ﬁ%h1bmatmn w1th gp100 peptide vaccines

Six of the 38 patients had an objective tumor response. Four of these

six responders (66.7%) had autoimmune serious adverse events. Only four of the 32

10

patients who did not respond had autoimmune serious adverse events (12.5%).

Table 5- Distribution of Autoimmune Serious Adverse Events (n=38)

Patients with Autoimmune
SAE

Patients without
Autoimmune SAE

Non-responders

4

28

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
15 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

20 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
SAE

Patients without
Autoimmune SAE

Non-responders

4

56

Responders

4

4

25 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 antibody 1 OD1 (3 ng/kg x 2 doses 8 weeks apart) in conmbination wth
the approved regi mnen for MELACI NE(c) (including cyclophospham de). No
obj ective responses and no serious adverse events were observed. 5 Exanple
S: Statigld febodddl ysis of the results of Exanple 3 (a ¢linical tri of
anti- CTLA-4 antibody in conbination with gpl00 pepti detGHEHO ﬂﬂ%l‘@% of the
38 patients had an objective tunor response. Four of these six responders
(66. 79 hadi@¥oRirBiPengers Al &éﬂ!ﬁh@ﬂl&%ﬁgﬁﬁﬁ@a&ﬁ@@&&la@ﬂ Wad fauﬁd Btwiebe patfentsl 0
patients who did not respond had autoi nmune serious adverse events (12.5%.
Tabl e 5- Ditbatresponid end pitisats thatrdenelop Satoiromenashrous edw@ysmgvenisrisB@)botlPat i ent s
w t h Aut oi Pat i ent s utpl responders 4 28
I?Qespondersng‘élg1 SEBH §° Wm@/b%@g@?@%ﬂ&%ﬁ? gesfg%%%%?ﬁ sher's exact test
were performed to exam ne the autpgirpeyb& ¢#éd dence rate differed between
responders 15 and non-responders. "A statistically significant, correlation
was fdbund between patNamerous xetﬁa‘encree,spdndungmdtepm paimtapphmtmdemecl op
aut oi rmune seri ous ,adverse evte& sin d t he Chi fs&uare .est é =0. 0146)
and the Fi sHEPUSPERlGREonseE Cptpdentdisagse SEHRLONQI S IRYEHPR - fBY ysi s of
the resul t sjafioXR0H cﬁ§cu§s1o§oPﬁth’efgﬁnEésQE‘ﬁro‘i’rideﬁﬁﬁer@@ tB & arfPHR had an
obj ective tunor response. Four of respondérs (50% had autoi mmune
serious aduiEsgipteneftle. prékdnymfvemttonm‘nduhnot@m adpagsienthst astysudi tefereticeriespond

(6.7% had aut 0| serious, adyer.se even Tabl e .6-, Di.stribution.of
hut of e 'BEP BhoIO ARy B SRR e AL T A G SRR I Q5% ¢ hout

SAE fgit oi mEg éﬁt%g Mﬁcé@%?ﬂé‘tﬂﬁér&n%y@@feréﬁ%@ ROMER eftifbtytarPiofthe same

contl nui ty- adj ust ed Chi uare test and Fisher's exact” test were perforned
t 0 exam ne dxbamt avif eachmefezence ovadembeidnall eindorpbetahinerelfetneeen responders 35
WO 2005/ 003298 PCT/ US2004/ 016995 and non-responders. A statistically
significant correlation was found between patients
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that respond and patients that devel op autoi 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,

pat ent applications and various publications, are cited and discussed in
the description of this invention. The «citation and/or discussion of such
references is provided nerely to clarify the description of the present
invention and is not an adm ssion that any such reference is "prior art” to
the invention described herein. Al references cited and discussed in this
10 specification are incorporated herein by reference in their entirety and
to the sanme extent as if each reference was individually incorporated by
reference., 36 Clains: 1. Use of an anti-CTLA-4 antibody in the manufacture
of a rrediq:lﬁﬁﬁﬁt for treating cancer in a patient in need of such treatnent,
wherein adm nistration of the nedi canent conprises adm nistering an
anti-CTLA-4 anti body in a dosage sufficient to induce a breakthrough event
and detecting the breakthrough event. 2. The use of claim1l wherein the

br eakt hr ough eWeebtf arsantirCHuA-di antibovly in depuamséctus: of Bheedisamenf foc traatimg tawker ei n

t he breakt.hrough .event .i severe. life-threatenin or i.sabling adverse
event. 4 b Reu R o s R whorn SPETERbD It el SRR FRgEE Ly
adm ni st eradmgnisteigadnadntingT b desitibddyaintd ddsdgelsudficdent itd dyice o bredktrougleevaht cl ai m
1, wherein a e bre kth?r# h Svent i s induced by adm nistering anti- CTLA-4
at decreadt Qetaﬁag’ﬁz}éeﬁr ﬁ'?% §*%  The use of claim 1, wherein the

br eakt hr ough event conprises a manifestation of non- tunor rel ated

aut oi mmuni2y. The Wdeavfdlaim Ofwheled the Bresiioagheveinds arpautemmuie f8pdngdrUNol ogi cal |y
sensitive tunor. 8. The use of claim1 wherein the cancer is nalignant

redt cament’ 7 or 10 0t PngPied e 1 e Sen! Reb ot Al Benth:

wher ei N adiigablirgt ddatrsogvendf t he nmedi canent conprises admini stering
anti-CTLA-4 antibody 10D1 in a dosage sufficient to induce a breakthrough

event and detecting the  hreakthrou event. 1Q. The .use,of ,cl aim.9. wherein
the breakthr oughe e'g%n ‘flglmaﬁ’ Q{}’Fﬁrﬁ%ngrenlg?&i%ééyen?gsi induged by  administering

escalating doses of anti-CTLA-4 antibody.

5. The use of claim 1, wherein the breakthrough event is induced by administering anti-

CTLA-4 at decreasing dosage intervals.

6. The use of claim 1, wherein the breakthrough event comprises a manifestation of non-

tumor related autoimmunity.

7. The use of claim 1 wherein the cancer is an immunologically sensitive tumor.
8. The use of claim 1 wherein the cancer is malignant melanoma.
9. Use of an anti-CTLA-4 antibody 10D1 in the manufacture of a medicament for treating

melanoma in a patient in need of such treatment, wherein administration of the medicament
comprises administering anti-CTLA-4 antibody 10Dl in a dosage sufficient to induce a

breakthrough event and detecting the breakthrough event.

10.  The use of claim 9 wherein the breakthrough event is an autoimmune response.
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11. The use of claim9 wherein the breakthrough event is a severe,
life-threatening, or disabling adverse event. 12. The use of claim 11,
wherein the breakthrough event is selected fromthe group consisting of
diarrhea, enterocolitis, dermatitis, hypophysitis, panhypopituitarism rash,
and pruritis. 13. The use of claim9, wherein the breakthrough event is

i nduced by admi nistering escalating doses of anti-CTLA-4 antibody. 14. The
use of claim9, wherein the breakthrough event is induced by adm nistering
anti- CTLA-4 at decreasing dosage intervals. 15. The use of claim9, wherein

t he breakthrou eve s selected fromthe group consisting of dermatitis,
vitiligo, dnd gRec & oF ajm & whgreinTihg hgei%théquggwgplpﬁ i 2 §fveree i g‘“'nthéf‘éHP‘P&o?fal

t her apeut idgiaRagvdr®Sevkfteat i ng the cancer is admnistered. 17. The use of
claim1l1l, where an additional therapeutic agent for treating the breakthrough

event is agm nj tered se of claim3, wherein the breakthrough
event is égi ec? S 9in “iad’é‘ g} oY.Y CTRIB &P s‘%r?alig‘]w%#’ gieal phesdectednframoli) §ovRs |

der mat i ti SondiR@RITYEAtted, cRBRBNRRPHEMatiAY, | SAbpHy S, pﬁﬂypﬂtuﬁar{rsins rasik9andThe
use of claim1, wherein the breakthrough event 'is selected fromthe group

consi sti n@grurgl. dermatitis, vitiligo, and enterocolitis. 38

13. The use of claim 9, wherein the breakthrough event is induced by administering

escalating doses of anti-CTLA-4 antibody.

14.  The use of claim 9, wherein the breakthrough event is induced by administering anti-

CTLA-4 at decreasing dosage intervals.

15.  The use of claim 9, wherein the breakthrough event is selected from the group consisting

of dermatitis, vitiligo, and enterocolitis.

16.  The use of claim 1, where an additional therapeutic agent for treating the cancer is

administered.

17.  The use of claim 1, where an additional therapeutic agent for treating the breakthrough

event is administered.

18.  The use of claim 3, wherein the breakthrough event is selected from the group consisting

of diarrhea, enterocolitis, dermatitis, hypophysitis, panhypopituitarism, rash, and pruritis.

19.  The use of claim 1, wherein the breakthrough event is selected from the group consisting

of dermatitis, vitiligo, and enterocolitis.
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