WO 2011/ 050180PCT/ US2010/ 053579 NOVEL DOSI NG REA MEN AND METHOD OF
TREATMENT CROSS REFERENCE TO RELATED APPLI CATIONS [1] This application

cl ai mrs bewef2otr/as018W. S. Provi sional Application Ser. No. PET/UR2®0883579fi | ed
Cct ober 21, 2009, the entire contents of which are

i ncor por at ed-NOVELNDOSINTGEREGIM ESANBENCETH INGTREATNIKNT appl i cati on
contains a Sequence Listing. The entire contents of the ASCI| text file,
file nane Al0420E5ROSREFERENCOEITFO REN.SFTESHIAPPLPORTIONS 2010 (file size:
8. 21KB), is incorporated-herein-by-reference. FIELD OF THE | NVENTI ON [ 3]
The present invention relates to a dosing regi nen and net hod of treatnent,
such as, for exanple, a dosing nethod for treating a disease, such as, for

exanpl e, cancer _and nmammal i an tunor.s dm ni stration of, an agent, which
s 0 gat e SRRARPEREORERYP PR bt Piohiardt ABbhio8 Sl Sal 1y bi nds
to an antigen, wherein the antibody is covalently Iinked to a toxin, such
as, 61675%%mbilas Octobraytl a?¥19n Bien(ireoniegéspisydeh aiednqopparatadhasindbonj ugat e
or i mrunoconjugate”). The nmethod enploys an intermttent dosing schedule to
maxi mfezencef or exanple, the antitunor effects of the treatnent with
significantly higher dosages of the conjugate, while mnim zing
dose-limting toxic side effgepQUEXCE HEdhNg useful for the present

i nvention include antibodi es that specifically bind, for exanple, CD56,
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(C5), CBL, CD 147, 1L-8, gpl20, VLA-4, CDl1 a, CD18, VEG-, CD4Q., Id,

| CAMRgOrpoped-ImepR- byiefergficea, TNFal pha, E-selectin, Fact Vi1, TNF, Her2/ neu,
F gp, CD11/18, CD 14, |1CAM 3, CD80, CD4COL, CD4, CD23, beta2-integrin,

al phadbet a7, CD52, HLA DRFIEDIROFIBE INVGENTIOBR al pha beta, CD2, CD3, Hep
B, CA 125, EpCAM g¢gpl20, CW, gpllbllla, IgE 1IL5 1L-4, CD25, CD3, CD33,
CD30[03HLA, VNRi mhe@fesént il5leabon tdlat@sStoandbsingrd@mehhad dashididpiteginmesin, suctyol ves
the adm nistration of high doses of a conjugate or conjugates by slow ng

the jdidieabmpRf HabGRe HRIBAFbr i8S QiR SuchRk ot ERMAIA LR, aRNt S Wi th
prophyl actic agents and adm nistering the conjugate on either of the

foll owing.. ; ) - 1 Y. B 8V : ek S Day 1, Day
2 an'glaﬁggdh%ﬁg%g&? hard(%rgal}llysveg Osn O%ﬁ%&‘ﬂ%ﬁI%Dé?/%géa‘%%%%\ﬁtéglbfé;é{/er y 4 weeks
Y]Me; gg%p?spl% tt)li(%gorg ﬁl}i]g'l :% eﬁigl_c‘!:ﬂf}lf ‘E)ilrlggtoda%sa%iilgénq]\zsﬂe?eQn a{eda%tiggciyei% tccs)vzﬁgrﬁ{} l?rﬁ(eg evere

to a toxin, such as, for example, a maytansinoid (“antigen specific maytansinoid conjugate or

immunoconjugate™). The method employs an intermittent dosing schedule to maximize, for
example, the antitumor effects of the treatment with significantly higher dosages of the conjugate,
while minimizing dose-limiting toxic side effects. Antibodies useful for the present invention
include antibodies that specifically bind, for example, CD56, CD20, human epiderrﬁal growth
factor receptor (HER1), IgE, vascular endothelial growth factor, HER dimerization inhibitors,
Bcl-2 family proteins, MET, IL-13, IFN alpha, EGFL7, CD40, DR4 and DRS, PI3 kinase,

lymphotoxin alpha, beta 7 integrin, amyloid beta, CRIg, TNF, complement (C5), CBL, CD147,



BACKGROUND OF THE | NVENTI ON [ 04] The treatnent of various di seases has
progressed significantly with the devel opnent of pharmaceuticals that nore
ef fici entw9 20awvigetsoand kill harnful cells. One intensel pCItusddiensitrsease
suitable for targeted therapy is cancer. To this end, researchers have

t aken advantage of cell-surface receptors and antigens selectively
expressed by cancer cells to devel op drugs based on anti bodi es that bind
the tunor-specific or tunor-associated antigens. In this regard, cytotoxic
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chenot het'apeutic drugs have been ¢ I'n o anti bodi es that bind

t unor - ific o B ciated ce rf i e g.
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WO 02/092127, U.S. Pat. Nos. 5,475,092, 26,340,701, 6,171,586, U S. patent
appl CR4t CBR3 M- wiagrionalNepdboigd D60 4914 DR, ClidRy CHMdFeRbTAIR alpky batdmunol .
Met hods, 112, 267-277 (1988)). Such conpounds are typically referred to as
t oxi 6D2r @DBoHee Bl €&, 12208pandd) ¢hd oGt eslIblliaf tegh [t hHel-4alPA5acB3referred to
as i mrunoconj ugat es, radi oi nmunoconj ugates and i mmunot oxi ns. Tunor cel

ki l | DG 30CcD80,SHUROVINIRImEsMY (1525 Ne28hHgIICOD] TEalEsihPOregirheHB01¢& the and
activation of the cytotoxic activity of the maytansinoid. The selectivity
affo . . . 1 1 Ni.m . 1 Gl . I 1% , r eby
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maxi pi ze the anti-cancer. effi.cacy of. sone therapies, such as cancer

Ur oalrenpese P e iR v I8 et GBSy Rl oS agen
in an attenpt to eradicate the tunor, or at |east reduce the tunor size, by
ki I | tithsr ohibedolieving sehedules: (@ hDap d@pd Dapii® evern thrasivwseky (ZoRie Ldd®el #d ti ng
side effects. SUMVARY OF THE I NVENTION [6] The need has arisen to devel op
met hbdg 3eherydhieniveseksitor@h Depdt Dap 8 ahddvayr osveryt haveekswithaut substaatsltici at ed
with treatnment of patients wi th i mmunoconjugates, such as, for exanple,

| MONBILtingdisse-liamiowng sids effocty sichzis veleréTReddanasi, agd thelike. can cause severe head
pain and the like. There is a need to inprove efficacy while aneliorating
toxic side effects. [7] This invention relates to nethods of treatnent
that—address the shortcom ngs of the previous nethod of dosi ng-and

adm ni stration of conj i i ntion relates to nethods
BRI R TE i L

of treatnent that addre tion of conjugates for
tr ea[d'éﬁg cancer 4g Qre%lm(l)% \EfslarllioaﬁléJ ditases ha}/g?)rggéélség ?1%%11 1c§ncag \EVJ% %]éO/ 053579
development of pharmaceuticals that more efficiently target and kill harmful cells. One intensely
studied disease suitable for targeted therapy is cancer. To this end, researchers have taken
advantage of cell-surface receptors and antigens selectively expressed by cancer cells to develop
drugs based on antibodies that bind the tumor-specific or tumor-associated antigens. In this
regard, cytotoxic molecules such as bacteria and plant toxins, radionuclides, and certain
chemotherapeutic drugs have been chemically linked to antibodies that bind tumor-specific or
tumor-associated cell surface antigens (see, e.g., International (PCT) Patent Application Nos.

WO 00/02587, WO 02/060955, and WO 02/092127, U.S. Pat. Nos. 5,475,092, 26,340,701,



[ 8] Unexpectedly, it has been found that by slowing the initial infusion
rate of the conjugate and by pre-treating patients with a prophylactic

regi nen oWocoriisemst er oi ds, the conjugate can be saf el yPatnisaionsssed to
patients at significantly higher doses (at |east a 25% i ncrease over an
initial 6 week treatnent period) and without eliciting dose-limting severe
headache, when given on a either a: (1) Day 1, 8, every 3 weeks, (2) Day 1,
2, 3, every 3 weeks or (3) Day 1, 8, 15 every 4 weeks schedule. [9] It is
a“ 0pi19¢ 588U Shﬁaté}%‘ig 161'?Eﬁlmda9?%f\1§ PoRYBE2 P ARt DGRk e# §iegti ng cancer

maxi m zi'ng e ant y conj ugate, such as, for exarrpl e, an

ZBT hﬁwﬁvﬁo&%ﬂ%ﬁtﬁégt%ﬁ? YELaSReR s ey a%”grs&@&ﬁﬁe%ﬁggf%@tpw or owt h

factor HER di nerization inhibitors, Bcl-2 fam |y proteins, MET, IL-13, IFN
al pheadiqnagiide, amhdryg " eypdugates” CRECn the alsp aregsteried g ADIBRIRPCANIBERSS, bet a 7
integrin, anyloid beta, CRIg, INF, conplenent (C5), CBL, CD147, |IL-8,
gplZ@,didi/lnA}udapc@jgatesand GDhmu8otovinGF Tuidd Gtl| killthg dcGidviupon Eiﬁﬁi,ngEXB'ﬁR, dri[giF- bet a,

| NF- al pha, E-selectin, Fact VII, INF, Her2/neu, F gp, CD11/18, CD14,

| CAMEGhj @B@at@ﬁ%@e@ll SV actiCRZh ot ézotokféta@ﬂf/ﬂt)nof thé ﬂﬁ%ﬂﬁh@lﬁ: T&P52, HLA DR,
D22, (FcR), TCR al pha beta, CD2, CD3, Hep B, CA 125, EpCAM gp120,

egrin,
cops e “5*%Eff@rdeh%ﬁdﬂ%‘%@éﬁa‘%ﬁ?@%?ﬁg@@%%.% el ha ey BT T s
ano of_the..pr invention to provide a method for treating
rmgﬂ I %?esd% ?ngﬁ?fﬁliﬂng the anti body mayt ansi noi d conjugate, while
m nim zi ng dose-limting toxicities. 011/ 050180PCT/ US2010/ 053579 [ 11]
It i E%not her ob} 8er rmpHBizstag anft- Cimr?@’é‘?f PR G SO SRATRRICS SHAB A GANGEBr
treating cancer such as small cell lung cancer, ovarian cancer, non snall
cel | treaimgnisaih seimportanirto eraonize the dogerof equitsarest Mk &1 arcafempt & ci nong,
| arge cell neuroendocrine carcinona of the |ung, neuroendocrine tunors of
t he padkheadke @athrgask feasti chﬁL&‘Sétthm‘@dnotr szelby Killagshe wane eells e baly, ahile
atypical carcinoid of the lung" neurobl astoma, sarcomas including
OSteﬁﬁﬁhﬁﬁ tox3S8dLahiANR Side Wekdts tunor, schwannoma, multiple nyel oma,
Natural KilTer (NK) cell | ynphons; acut e nyel ocytic | eukem a, any ot her
CD56 expressing solid tunmors, and any other CD56 expresing hematol ogic
mal i gnanci es by maxi m zi ng the dose of the anti body mayt ansi noi d conj ugate

while mnimzing dose-li . i s anot her object of
the present invention toﬂéww citliu%\l\f%&%ﬂ)g ting mammal i an
hemat ol ogi cal mal i gnanci es, such as nmultiple nyeloma, antigen positive

| ynpH¥as and | diR8aidies agisen sy elopprathnds of edm@eﬁz@ﬁ%ﬂaﬁwom QETPMey nphona,
by maxi m zi ng the dose of the antibody- maytansinoid conjugate, while

m ni thedimigptivos essbéinted iwidp treakhenttof patient{ wigh irnuhecoajgeatesrsudbpeder of t he
present invention to provide a dosing reginen for treating cancer by

maxi gxanhple IMGNOOIS alsofknbtwe as firi dragymateytansinepihdt emrjaugadeersthcddepdinh ni m zi ng
dose-limting toxicities. [14] It is an object of the present invention to

provigend li‘EQS'TH&eG@Qhé@%ﬂofn%ro%%ﬁida@ﬁv&ﬁﬁ@'ﬁﬁkhﬁﬁuﬁg’f&i@s@é’eﬁ@@ mzing the
dose of the antibody-nmaytansinoid conjugate while m nim zing dose-limting

oxi B €5 L IolBEemRESHLER bl fie RLERRRY (L ANBRKLAR. LELALER A2

nmet h for treating carnce y-hayt ansi n0| con W t hout

dose-limting toxic risin -treatin
the prev1ousgmet 0 % ctlc}/smg an dmslnlst?atpon of conjugatesg For example, the invention

relates to methods of treatment that address the dosing and administration of conjugates for

treating cancer and mammalian tumors.



WD 2011/ 050180PCT/ US2010/ 053579 a subject in need of treatnment with

prophyl actic corticosteroids and subsequently adm ni stering the

ant i body-wayoansirsoi d conj ugate by infusion at an initi CTiusbusiosss7y at e of

1 ng/mn or lower on a schedul e selected fromthe group consisting of: (1)

an amount of at |east about 90 ng/n2 on day 1 and day 8, every three weeks;

(2) an anmount of at |east about 30 ng/n2 on day 1, day 2 and day 3, every

three weeks; and (3) an amount of at |east about 60 ng/n2 on day 1, day 8,

andég y 15, eve(?%exﬁe(}'f@cﬂ§sit hdsikn lf&hr@ﬁﬁ%t_rbzrslcﬁﬁﬁg%einftﬂ?inﬁﬁs‘?&?ﬂﬁ’ée dffiyent 1 on
met hod Tor

rel S to a treating manmali an tunors w thout dose-limting

toxicity, conprisin re-treati a subject i.n ne t wth

or opsFI kiR B i EaLPEraIaL: il tpRuasncahil Her Sk LIRS

anti bodymayt ansi noid conjugate, by infusion at an initial infusion rate of
1 myonjvgaiscan boesfelyrdminishicd e padtsaiswEaiiGaphy higde Qﬁﬁbga&lfﬁ%iaﬁ"/gg of: (1)
an anount of at |east about 90 ng/n2 on day 1 and day 8, every three weeks;
(2) iatreawwwat arohita 6 veak treathent pSOdyghdrvitboutcdigiting ddsgylimitingderiy 3, every

three weeks; and (3) an amount of at |east about 60 ng/n2 on day 1, day 8,

and 1a¥ache, wiedeiVerfonegilkfr a: (13 Dhy The, fess®ifkelisni® Maydn 2a8 seerye] atds to a
dosing reginen tor use in the treatnent of cancer and manmal i an tunors by

adm ni i f j Ryt ansi noi d conjugate, to maxi m ze the dose
of t‘ﬁé%’% bedasy g‘@ﬂ%ék@g tedl i 7 ng dose-limting toxicities. [18]
Mor eci-fical t he .present invention rel J : ' or the
tre ﬁﬁnt of cahgse?n J%ﬁé’i CHBEEN wﬁﬁ}oﬁég %&?@%%@?ﬁgg%ﬂrt?eg}lﬁgg%{rzgﬁi eating
a subject in need of treatnment with prophyl] actic corticosteroids and
subsagtBnting thedlernpkthe pRERP I FORRNEMB oD ?‘S’rfﬁﬂ/‘?’@ﬁgil%é‘?&mgw&%’tug?teby
infusion at an initial infusion rate of 1 ng/mn or lower on a__ WO

201 1dif5Q180 RCTALSR010h @5 859, €PRE dhnneanseridesmabigroméinfactos regenigh (BBRY) st i ng

of: (1) an anount of at |east about 90 ng/n2 on day 1 and day 8, every

t hr elg weglsslar édjotialiabgrowttt faofor HER elamtriakion int3Gitary/Brf-2damdayprdeingay 2 and
day 3, every three weeks; and (3) an anopunt of at |east about 60 ng/nR2 on

day Nee1d@y. 18, IFNgpRR G, 7, eYRyDR4WRERHIIR 5, PIY Rinade) LyniisHolerin alphgdieta T he

present 1nvention relates to a dosing reginen for treating mamal i an tunors

W MO AOREILI U RIL OKUE ! dofopl ERERICS} RPICD Iarel kigp 205wbhegt i need

o 1%E’g_ln ( ctic corticosteroi and subsequent |y e
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of : (1) an anount of at |east about 90 R d 8 ery

t hr ebach¥dk INE, Herpew Fam CLH1/ 1% Cﬂ%&s@%ﬁ@ﬁ@%@@’ gﬂ"‘d%;b‘ﬁ% 2" and
day 3, every three weeks; and (3) an anount of at |east about 60 ng/n2 on
day ihfegtiayalhadbath7d@DS52,5HL A\RRYCI2WCERG4 (FCRAGICR alpfiabelgnoPRe¢DasPetB; t he
present invention relates to a dosing reginen for treating mamualian tunors
suchcasi 80Epgan, IR0, iCMVh gpRbitlapIHE; IDRIILgh@d5e €D3WCTBEUEDABSIELAL i ti ng
toxicity, conprising pre-treating a subject in need of treatnment with

prop sgﬁge ~ g9 sfside absviimtHgbsitRies.ng an

ant i g%)d y- ngﬁ?’acﬂg?sﬁgg?%%%ﬂgét@g?e ?ﬁﬁcorrblgnati on wigt h a second anti-cancer
agen y infusign at .an initi [ Js ] ' on a
schet)al?ﬁ)e of (1) ?talf apot %rtOb er?tt 8?%18 ?és(‘e)!?ﬂ 1§ %r{ﬁl‘t%j%&g%/}’ld &%ﬁhg%?ﬁ rlt%egggy 8, and
day 15, every 4 eks or (2).at least an amount of atlbouﬁ.l 45. nlglm’;g on day 1
and Wr@hag\y@p9r5t Alaax1 the antibody-maytansinoid conjugate, while minimzin

dose-limiting toxicities.



[21] In the present invention, if tolerated, the initial infusion rate of 1
nmg/ mn or |lower can be increased up to 3 ng/mn, preferably increnental

i ncr easeswoand/asorse preferably in increments of 0.5 ng/ RCm/USTNG/05357¢ i al
infusion rate is tolerated if, after admnnistration of the initial dose of
1 ng/mn or lower for 15 mnutes, the subject shows signs or synptons of

not nore than noderate intensity (or < grade 2 NCI CTCAE criteria) (See,
Common Term nology Criteria for Adverse Events, Version 4.0, May 28, 2009,

V< TABDr por at od el By el et R PO s HERP S bR 1o "

regi mens of the invention can yield dose intepsities of the antibody -

ey tCARRST eshopsomadtcell dung canpmue vaseD CARSERPIOB YRR Sel g LAt NRrqeRdT G h ot
540 nmg/ nm2 over 12 weeks. [23] In preferred aspects, the antigen is CD56
and ttunersauth aseelreslt eansinemi.darge opll gereeidoctingz@cinoma PO lyagt ur t her aspect
is a nmethod wherein CD20 is the antigen. [25] A further aspect is a nethod
wherngufehtctrine @phoe lofftle @horabNaridagk®ns-intetmpl wact; isedsheanaat, iypanal and 26] A
further aspect is a nethod wherein IgE is the antigen. [27] A further

erSEipta oG st a sedel ik g e At
I nhi \?’ill}n%rturincs)r, ts&lewei’j‘nrrll%rin%? rrﬂultiple myeloma, Natural Killer (NK) cell lymphoma; acute
myelocytic leukemia, any other CD56 expressing solid tumors, and any other CD56 expresing
hematologic malignancies by maximizing the dose of the antibody-maytansinoid conjugate while
minimizing dose-limiting toxicities.

[12] It is another object of the present invention to provide a method for treating
mammalian hematological malignancies, such as multiple myeloma, antigen positive lymphomas
and leukemias, and acute myelocytic leukemia and NK cell lymphoma by maximizing the dose
of the antibody- maytansinoid conjugate, while minimizing dose-limiting toxicities.

[13] It is another object of the present invention to provide a dosing regimen for
treating cancer by maximizing the dose of the antibody-maytansinoid conjugate while
minimizing dose-limiting toxicities.

[14] It is an object of the present invention to provide a dosing regimen for treating
mammalian tumors by maximizing the dose of the antibody-maytansinoid conjugate while
minimizing dose-limiting toxicities.

[15] More specifically the present invention relates to a method for treating cancer

with an antibody-maytansinoid conjugate, without dose-limiting toxicity, comprising pre-treating



[29] A further aspect is a nmethod wherein a Bcl-2 famly protein is the
antigen. [30] A further aspect is a nmethod wherein any one of MET, |L-13,
| FN al phawOB@HL08018CD40, DR4 and DR5, PI 3 ki nase, | ynphotoXius2a@iopbisyo beta 7
integrin, anyloid beta, CRIg, TNF, conplenent (C5), CBL, CD147, |L-8,
gpl20, VLA-4, CDl11 a, CD18, VEG-, WO 2011/050180PCT/ US2010/053579 CD4Q.,
ld, 1CAM1, CD2, EGFR, TG--beta, TNF-al pha, E-selectin, Fact VII, TNF,
Her 2/ neu, F gp, CD11/18, CD 14, |CAM 3, CD80, CD4OL, CD4, CD23,

bet a2-i,ntegrin | phadbet as -HLA,.DR 4 . | pha

ot o et RUEABIREHI pelRE R bt BRes S pt S i

| L-4, CD25, CD3, CD33, CD30, HLA,. VNR integrin, CD25, IL-23 or IL-12 is the
ant | Ay A PR PSR TP 3UQUERTR RIS o1 fepid BERLYLOFD! t he
present invention is an immnoconjugate synthesized by the conjuggtion of

t he oyt otiedile sdlectgd froncthe geoup avasistingsithdi) dn amousirofahtcagiedgutd0 gimawni gen

bi ndi ng fragnent thereof. [32] As used herein, an "anti body" and the |ike

al sodiynrhatiles BRyerprdkenrelas (DeptantRncofitt dasi abgunid egltheort dgtl, deppri ses at
| east a portion of an immunogl obulin nolecule, such as but not |limted to,

at | gapiayoNeyvG9TRLE TRBLARA] éﬁ)‘éﬁtaﬁlb[{iﬁﬂiﬂw leraﬁgiibﬁﬁ't d0GREm ﬁyh?@éﬁb’&%ﬁd' i ght

chain or "a’ligand binding portion thereof, a heavy chain of [ight chain
vari gbl £s 1.8 i Nyed heavy chain or |ight chain constant region, a framework
regi of, or aﬁy portion thereof. [33] The term "antibody"” is further

intended to enc ass anti bodi es, digestion fragnents, ecified portions
and Vi ants thggg%ﬁbﬂﬁﬁﬁphah%@f§ﬂ¥F%Bﬁ?“ﬁ?ﬁ@?ﬁgén&m“EUﬁgF?§Wﬁg portions of
antibodies that mmc the structure and/or function of an antibody or
s pec ivfansehlian dgmen tvithoupdese ilisriting xéwty, comprisied prg-tieHag & senedt in 2aediobodi es
and fragnents thereof Functional fragments include antigen-binding
f r agtreattnent Wah phiphglatiic antientargdnand absepaniy ajmisischingsn@h6tedyFor exanpl e,
anti body fragnments capable of binding to CD56, including, but not limted
to, Frﬁ?tansinoid conjugate, by infusion at an initial infusion rate of 1 mg/min or lower on a

schedule selected from the group consisting of: (1) an amount of at least about 90 mg/m? on day

1 and day 8, every three weeks; (2) an amount of at least about 30 mg/m” on day 1, day 2 and

day 3, every three weeks; and (3) an amount of at least about 60 mg/m’” on day 1, day 8, and day

15, every 4 weeks.

[17] The present invention also relates to a dosing regimen for use in the treatment of

cancer and mammalian tumors by administration of an antibody-maytansinoid conjugate, to

maximize the dose of the anti-cancer agent, while minimizing dose-limiting toxicities.

[18] More specifically the present invention relates to a dosing regimen for the

treatment of cancer without dose-limiting toxicity, comprising pre-treating a subject in need of

treatment with prophylactic corticosteroids and subsequently administering an antibody -

maytansinoid conjugate, by infusion at an initial infusion rate of 1 mg/min or lower on a



(e.g., by papain digestion), Fab' (e.g., by pepsin digestion and parti al
reduction) and F(ab')2 (e.g., by pepsin digestion), facb (e.g., by plasmn
di gesti onwp 2pHaS018@. g., by pepsin or plasm n digestion) PCEAISC@0H53STDY
pepsi n digestion, partial reduction and reaggregation), Fv or scFv (e.g.,
by nol ecul ar bi ol ogy techni ques) fragnments, are enconpassed by the

I nvention (see, e.g., Colligan, Inmunology). [34] Humani zation or

engi neering of antibodies of the present invention can be perfornmed using

(3 orieaeile SRROT R i 83l ) () b Buhih b AE e SR R P g Y5 21
| i 496 55005 1l (HOPHAA St TECAE0U30 bigim o o 14862968 (1087)
Carter etal., Proc. Natl. Acad. Sci. U S. A 89:4285 (1992); Presta et al.,
J. | dayuhevery1bree 2eeles; and@hpn amognt @zt leaigboush07mg/ng 2 day, I9day Bemd day
5,824,514, 5,817,483, 5,814,476, 5,763,192, 5,723,323, 5, 766, 886,
5, 71%5,35ery owedkd, 023, 6, 180, 370, 5,693, 762, 5,530, 101, 5, 585, 089,

[19] In another aspect, the present invention relates to a dosing regimen for treating

mammalian tumors without dose-limiting toxicity, comprising pre-treating a subject in need of

treatment with prophylactic corticosteroids and subsequently administering an antibody-

maytansinoid conjugate, by infusion at an initial infusion rate of 1 mg/min on a schedule selected

from the group consisting of: (1) an amount of at least about 90 mg/m” on day 1 and day 8, every

three weeks; (2) an amount of at least about 60 mg/m? on day 1, day 2 and day 3, every three

weeks; and (3) an amount of at least about 60 mg/m” on day 1, day 8, and day 15, every 4 weeks.

[20] In yet another aspect, the present invention relates to a dosing regimen for

treating mammalian tumors such as antigen positive hematologic malignancies, without dose-

limiting toxicity, comprising pre-treating a subject in need of treatment with prophylactic

corticosteroids and subsequently administering an antibody-maytansinoid conjugate, in

combination with a second anti-cancer agent by infusion at an initial infusion rate of 1 mg/min or

lower on a schedule of (1) at least an amount of about 45 mg/m* on day 1, day 8, and day 15,

every 4 weeks or (2) at least an amount of about 45 mg/m” on day 1 and day 8, every three weeks.

[21] In the present invention, if tolerated, the initial infusion rate of 1 mg/min or

lower can be increased up to 3 mg/min, preferably incremental increases, and more preferably in

increments of 0.5 mg/min. The initial infusion rate is tolerated if, after administration of the



5,225, 539; 4,816,567, PCT/: US98/16280, US96/18978, US91/ 09630,

U591/ 05939, US94/01234, GB89/01334, GB91/01134, (GB92/01755; W90/ 14443,
W90/ 14420 2093/ BA430, EP 229246, each entirely incorpecatisdolassin by
reference, included references cited therein. Resurfacing or CDR grafting
of antibodies can be perforned as disclosed in U S. Patent No. 5,639, 641,
which is entirely incorporated herein by reference. [35] Transgenic mce
that can produce a repertoire of human anti bodi es that bind to human

anti gens ,can be oduced b wn t hods, .(e.g.... b not limt o, U S
oot | ARGT 4S8 oI mB bR SE R Yo MR BRSRILE sfows Gihs AR EG O, o5 00
5,661,016 and 5, 789, 650 |ssued to Lonberqg et al.; Jakobovits et al. WO

98/ swensthan medeais ipengty @r < 83@69?8N§11§§§A95 Aeeop1deo MU@M/ 053579
Lonberg et al. WO 98/24884, Lonberg et al. WO 97/13852, Lonberg et al. WO
94/ 2668%|a MudHerrsapetes, ¥ersain 4.WMEBLRANNE, Viwoher (3 guncel 220 H), U.EAE63 151
Bl , Kucherlapate et al. EP 0710 719 Al, Surani et al. US Pat. No.

5, 54Be80VandBIsgges@EniteS! which i¥¥cOHoLAEBereiBby geferenoireits altiretid® 0438 474 Bl ,
Lonberg et al. EP 0814 259 A2, Lonberg et al. GB 2 272 440 A, Lonberg et

al . %@ﬁure 368: §R64839s febiRds of TRYIn9Entfh (h vield Bdse ihtERIHAQ of tR{ Akédy 591
(1994); Geen et al, l\%ture Genetics 7:13-21, (1994), Mendez et al.,” Nature

Genetics 15:.146- 156 9 Taybor al, .., | el [ ear

20 257 Aok SEar R B S50 i fer® wtics YO Frdti st R B2

90(8) 3720-3724 (1993), Lonberg et al., Int Rev Imunol 13(1):65-93 (1995)
and PF¥fwal d et al., Nat Biotechnol 14(7):845-851 (1996), which are each
entirely incorporated herein by referen%g%i Ceneral ly, these mce conprise
at | B34t one tr amprgéaiecdcepgsts, SerrptipponisiGlarn and th@a@tnd}éé-mmrsmmd

i mmunogl obulin locus that is functionally rearranged, or which can undergo
f unctomyugdte sdBGNa9Penent . The endogenous i mMmunogl obulin loci in such mce
can be disrupted or deleted to elimnate the capacity of the animal to

prodpag anti bodisefr@Bcaged idY nRIHAGARSS CTEIVES the 3@kANt | bodi es useful for
t he présent invention include antibodies that specitically

[25] A further aspect is a method wherein human epidermal growth factor receptor is
the antigen.

[26] A further aspect is a method wherein IgE is the antigen.

[27] A further aspect is a method wherein vascular endothelial growth factor is the
antigen.

[28] A further aspect is a method wherein a HER dimerization inhibitor is the
antigen.

[29] A further aspect is a method wherein a Bcl-2 family protein is the antigen.

[30] A further aspect is a method wherein any one of MET, IL-13, IFN alpha,

EGFL7, CD40, DR4 and DRS, PI3 kinase, lymphotoxin alpha, beta 7 integrin, amyloid beta,

CRIg, TNF, complement (C5), CBL, CD147, IL-8, gp120, VLA-4, CD11a, CD18, VEGF,



bi nd, for exanple, CD56, CD20, human epi dermal grow h factor receptor
(HER1), 1gE, vascular endothelial growh factor, HER dinerization

i nhi bi t orwp 2Bolos@isbami |y proteins, MET, |1L-13, |IFN al phaCTESEUR/0sBM0, DR4
and DR5, PI3 kinase, |ynphotoxin al pha, beta 7 integrin, anyloid beta,

CRI g, TNF, conplenment (C5), CBL, CD 147, |L-8, gpl20, VLA-4, CDlla, CD18,
VEGF, CD40., I1d, ICAM1, CD2, EGFR, TGF-beta, TNF-al pha, E-selectin, Fact
VI1, TNF, Her2/neu, F gp, CD11/18, CD14, |ICAM 3, CD80, CD4O., CD4, CD23,

L e S
P M N L Ce R

chimeric or humani zed anti bod More specifically, the antibody can be a
r esUHEL.AJRR, GP2R Rt FisR)ACR awhadetz, GRRi 6BdyHer Bf CAGRSREPEAM. &8I 20.wher ei n

the N9O1 anti body conprises a heavy chain and a |ight chain, sald heavy

chai ovowEpllbslila) gek N llcrGDENENRIAN3B, GEBer HLAI, VNR ég&gnmscmﬁpﬁﬁ-ﬁ 0y
HCCDR1, HCCDR2 and HCCDR3 of murine anti body N901, and said light chain

conpyii_$ RAnd Qﬁt%nporrpl enentarity determ ning regions conprising LCCDRL,
LCCDR2 and L of nurine antibody N901. Even nore specifically, the
resurfaced anti body is huN901l or an antigen binding fragnment thereof. Even
nore specifically, the am no acid sequence of huN901 is known in the art.

Bel ow, for exanple of the full length
huN90O1 | i ght and Esﬁ?kﬁgﬂoﬁgsgmpiﬁéﬁoﬁMiﬁmces of the light and
heavy chai n vari abl e regi ons however, am no acid sequences useful in the
presBil inventi dhe a@lﬁu%ﬁ‘bvﬁhp Prespie IAYQNTIOR ffcan IgYnUNOSeNT BgainpIEhesZsd b ka et
al. (Proc. Natl. Acad. Sci. USA, Vol. 91, pp 969-973, February 1994), U. S
Pat ethi chijugatj@vdr thd Oytamosicldr®s, skRett &t mandn G620 20 Antibbdy eromastigen of | whi ch
are incorporated herein by reference in their entirety. huN901 Li ght

DWW%E&%}-}EQQQEBA&‘ SCRSSQ | | HSDGNTYL EWFQORPGSPRRLI YKVSNRFSGVPDRFSGS
GSGIDFTL EAEDVGVYYCFQGSHVPHTFGQGTKVEI KRTVAAPSVFI FPPSDEQLKSGTASVVCL

LNNEMBIREAK VA, PV
TROFNRREC ( gé\'g%@ﬁ%}ﬁ% R EPRIPINY Fhe IR Al KRGS\ GRS

containing molecule that comprises at least a portion of an immunoglobulin molecule, such as

but not limited to, at least one complementarity determining region (CDR) of a heavy or light
chain or a ligand binding portion thereof, a heavy chain or light chain variable region, a heavy
chain or light chain constant region, a framework region, or any portion thereof.

[33] The term "antibody" is further intended to encompass antibodies, digestion
fragments, specified portions and variants thereof, including antibody mimetics or comprising
portions of antibodies that mimic the structure and/or function of an antibody or specified
fragment or portion thereof, including single chain antibodies and fragments thereof. Functional
fragments include antigen-binding fragments that bind to an antigen, for example, such as CD56.

For example, antibody fragments capable of binding to CD56, including, but not limited to, Fab



huN9Ol1Heavy

QVQLVESGCGVWQPGRSL RL SCAASG-TESSFAGVHWRQAPGKGALEW/AY! SSGSFTI YYADSVKGRFTI
SRDNSKNTLWOQWNBISRREDT AVYYCARVRKGYAVDYWGQGT L VTVSSASTKGPSYEPIARBSKSSE GG
TAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL QSSALYSLSSWWTVPSSSLGTQTYI CNVNHKPSNT
KVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVY
TLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEV\ESNGQPENNYKTTPPVL DSDGSFFLYSKL TVDKSRV\QQ

VHEAL HNHYT. S

OVVNR Gob SEPA LRSS eed 1 | '
GSGT DFTLKI SRVEAEDV CFQGSHVPHT KVEI SEQ ID NO :3). hu
QVQLYERSEE ARSI, @&s@:ﬂﬂé@ gf«é E\/\S)& PERSSE PWR[S@%&E??%%
SRDNSKNTL YLQVNSLRAEDTAVYYCARI VI RKGYAMDYWEQGTLVTVSS (SEQ ID NO :4). [38] In
one Ebaxtbyofepsinaligasientpanial radheticannd acatasecetiopd aat sabydsgi By ateberulaa] |y
coupled to a cytotoxic drug, such as a maytansinoid. [39] In one aspect of
t he t'bimbg?td'cﬁﬂiqh&ﬁ) fta@itiefits CA8 phi@aipasied by thainlemtinr(edede.gVidiollamanj noi ds wer e
originally isolated fromthe east African shrub belonging to the genus
I\/Bytm&nolp%x wer e subsequently al so discovered to be netabolites of soil
bacteri a, ch as Acti nosynnena pretiosum (see, U S Pat. No.

St ol ey B2 g&%grﬁég&oa&aﬁa&eg gf&lbg&g@gﬂ ifeh@b] Ganl i DI L1 on.

nt al eV| ence sug ansi noi d mitosis by

|nh|b| i ng, pal atlon of t he crot buI ein tubuli reby
prev@ﬁ%qnﬁ‘ﬁ d igpgk %?P"H‘f mgthodugh At ‘gn(ogﬁ’é“te (g etjiegcrﬂfggtm \&Iglerg Wk% 163
and Rem |l ard et aI , Science, 189, 1002-1005 (1975)3{ Mayt ansi noi ds have
beenetsholiature3 InFA20il P8Q)uRischman et olatrs 352333 @ 988% Ngthoeyan &gl ure nodel s,
and in vivo using | aboratory animal systens. Mreover, the cytotoxicity of
mayt S¢isioe@i3Eld SB4 (1988DO0Sihed el abyy e &hewunolh &l : 2368€ 1993 H (Hottimembl sy apdelt i c
agents, WD 2011/050180PCT/ US2010/ 053579

Biol. 196:901 (1987), Carter et al., Proc. Natl. Acad. Sci. U.S.A. 89:4285 (1992); Prestaetal., J.

Immunol. 151:2623 (1993), U.S. Pat. Nos. 5,723,323, 5,976,862, 5,824,514, 5,817,483,
5,814,476, 5,763,192, 5,723,323, 5,766,886, 5,714,352, 6,204,023, 6,180,370, 5,693,762,
5,530,101, 5,585,089, 5,225,539; 4,816,567, PCT/: US98/16280, US96/18978, US91/09630,
US91/05939, US94/01234, GB89/01334, GB91/01134, GB92/01755; W090/14443,
WO090/14424, W0O90/14430, EP 229246, each entirely incorporated herein by reference,
included references cited therein. Resurfacing or CDR grafting of antibodies can be performed
as disclosed in U.S. Patent No. 5,639,641, which is entirely incorporated herein by reference.
[35] Transgenic mice that can produce a repertoire of human antibodies that bind to
human antigens can be produced by known methods (e.g., but not limited to, U.S. Pat. Nos.
5,770,428, 5,569,825, 5,545,806, 5,625,126, 5,625,825, 5,633,425, 5,661,016 and 5,789,650

issued to Lonberg et al.; Jakobovits et al. WO 98/50433, Jakobovits et al. WO 98/24893,
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such as, for exanple, nethotrexate, daunorubicin, and vincristine (see,
e.g., US Pat. No. 5,208,020). Mytansinoids are known in the art to

i ncl ude meptangisnw) mayt ansi nol, C- 3 esters of maytansi molr/USamnd/os3sher

mayt ansi nol anal ogues and derivatives (see, e.g., US. Pat. Nos. 5,208,020
and 6,441,163). C-3 esters of maytansinol can be naturally occurring or
synthetically derived. Mreover, both naturally occurring and synthetic CG3
mayt ansi nol esters can be classified as a G 3 ester with sinple carboxylic

ag' giongérg%tﬁ Mglk/ga%s;gé B@a&ga?%a ﬁ?*g n%tata'%aa sigie latter

cytoto or mer an5|n0| analogues al so

in the d in n et . Med.
mlﬁ] ié\%}lapétf es9l. ?\i(é ?g‘?ﬂo%f’ﬁ&h%r ngte eééL %ﬁ’a‘%ﬁg@ hr%)t gr‘fg]i"?i patg gha aﬁ%l ogues
and derivatives thereof are described in, for exanple, U S. Pat. No.
4, 159700319 Al a¥yramist e bl BN arsi4adi0dsBrugeenan etal.tHO 9049361 on can be
|solated fromnatural sources, synthetically produced, or
sem Bsyggehenn eadll P pnwmtéeﬂl,dsdnbgrgmtah AP0 AQ@BH A2 Lohleerget al. GBroeizer, the
mayt ansi noid can be nodified in any suitable manner, so |ong as sufficient

Cyt OUAKIAGT oMbdrg ePilENENETHS: Sh A 85 q-le)mFﬁﬁoxC&%l umatIarﬂfmJoweA)em kgi this
regard naytan5|n0|ds | ack suitable functional groups to which anti bodi es

can r@t%gn et dl E)N'altuf% d‘yérﬁhb@lmll 29'94'),?[[}/11%4&' ﬁﬁd Nellure eC[rgﬁettl&el SRR ?5&5' noi d

to t tlbody t’'o formthe conjug I'fig noi contalns

it a <E9§’7e%foare? 8o i@%[?@ts e S e

i ncl ude disulfide bo nds acid | abil e bonds, photol abile bonds, ti dase
| 21 FaSa SRS AR DT Hes 7 M B EPPRSEE Hetwir Res Ry {11 Hoatomé) B
groups, and esterase | abile bonds. Mdst preferably, the |inking noiety
conp Fishesldetal. sNafBidechond 4184885 d ( thog.evhich hreteheh emtirelytinaomporatéd

2011/ 050180PCT/ US2010/ 053579 the linking noiety preferably conprises a

r eachetétn Bheiremde). gGontpallPalicsé eliteaddnypri3e af Radt ode traaspehd omsfraiiCBNAGr oups
are N-succinimdyl esters and N-sul fosuccinimdyl esters. In a preferred

aspegiom 4t€ast SRCHUNS iGHEMERIbulh MR %mst&ﬁn&fe)v@m}efgahxn&fauadwﬁ@h EQ@

mayt ansi noi d via disul fide bondi ng between thiol™ groups.

Ryt SaL00RA DSBS 7> L DRDES R R ELEE AR oo fm fh? %ﬁtbh' o

rdi nar recra i’ gr oup

cont lns a, sul fur atom.bonded to.a ogen at om and |s al so

ot et St o8 lfma%leﬂi SEPRHGAbIEE GHGALD iR cedi A aEHs 0 s - - Sw
or "RSH." [42] Particularly preferred are maytansinoi ds conpri sing a
Iinkie%og%?@t%ﬁn%at contains a reactive chem cal group are C-3 esters of
mayt ansi nol and its anal ogs where the linking noiety contains a disulfide
bond [3tid t he chentibatlies ssaftl foethgroesentciongtios eiscladeNstiboding thatispecidically

N-sul fosucci ni m dyl ester. Many positions on maytansinoids can serve as the

posi birn fdrexeMpR] CBE6YCDROkhubhti@ ebideishilGroihefator FeépteX@HR 1B, IoH) easeuﬁr
position having a hydroxyl group, the C 14 position nodified with

hydr @xyRaIRY brovith ?ac%rlﬁERQﬁfntef19£10mgﬁlB1t@1§ S%\éflhj‘faﬁﬂﬁ éﬁﬁélﬁ% NOEN A3 28N

position having a hydfroxy group are al |ng nnlety nost

e e
RN 1B SRS L EPAgTI IRAGNALES, FRIL ooy, vecr

N2 deacet | - N2- (4- mer capt 04- net hyl -1 - oxogentyl) mayt ansi ne ( DVA) . [43]
Li nkiCAfOdp CthC ‘M €P20EGER, Eﬁérhe@am\%ﬂd d-sedectinntase VUE diNE, Herd{sew ont ext
of the invention, as can other maytansi noids. Specific exanpl es of other

cheniFag), Cbandss, 'CmquiBt\MGB,cCIDaniddeg %, QD30 béth2intbgrig 2 lphadisdtal, @D 32e
bonds, peptidase |abile bonds and esterase |abile

11



WO 2011/ 050180PCT/ US2010/ 053579 bonds. Met hods for produci ng mayt ansi noi ds
with linking noieties are described in, for exanple, U S. Pat. Nos.

5, 208, 020W020 1160364, and 6, 333,410. [44] C eavabl e |i mkes2@omsisinker s
that can be cleaved under mld conditions, i.e. conditions under which the
activity of the maytansinoid drug is not affected. Many known |inkers fal
in this category and are described below. [45] D sulfide containing

| inkers are linkers cleavable through disulfide exchange, which can occur
unde [ i i 6 el ahl K hRkers
cleagggp%ﬁé?bggiﬁﬁgﬁ. F ?fgggﬁ%Fé%éégF?ganfﬁ?k?ﬁgﬁ}E#g?ﬁg%%§ g%@nts, such
as e 0 n YSQS Vi jdic p p =5), .an i.de

conct I B B e Bt T poter s ko i 156 1 ek et PR AL ER e ar e
photo-] abile are useful at the body surface and in nany body cavities that
are #dlskinle to light. Furthernore, infrared |light can penetrate tissue.
[48] Sonme linkers can be cleaved by peptidases. Only certain peptides are
readi3 cl eaved Thasihtdwdyor agwenichered is preferably. ahunfamorestrfated &himerie®r Pr oc.
Nat|. Acad. Sci. USA, 626-629 (1982) and Unenoto et al. 43 Int. J. Cancer,
677 - BEAari 1A ibod r by spesificalpe id GeiBody EaniRsethced ofh@hadigedagingie and
pepti di e bonds, which chemcally are am de bonds between the carboxyl ate of

one RYH Ny (R hBE (Rerd WRRIPHE NYo1 ‘gtﬁ%ﬁ}a%éaﬂ{?%@a A& chdh AR o am de

bonds, such a5 the bond between a car boxy e s-anino group of
IysiH d not t.0 .are _consid

r.e understo b eptidic bonds, and ered
non- 81 548, SRERIGLRRE Wihplifnl PuB Bl er B0 B B BB ORGSR oni y
certai st n be_c ved by esterases_present jnside or outside cells.
Est RS CHRL Al el @93 Hﬁ-jé?e@% aemuEPe gpiibedy & %éa%mﬁ g 55418 CHETHRE al cohol
Sinple esters are esters produced with sinple alcohols, such as aliphatic
al cothetescommementatity detpaningngisdionsapmprsiogrbCCORI, E6KIIR2 arbECePRIpfe, t he
present inventors found no esterase that cleaved the ester at C 3 of

mayt amasing entitoidg NSO h&veh aohoipecidicplbyain restirfideé assticely ,is hEly?@EN®iancintigérs very
| arge and conpl ex.

binding fragment thereof. Even more specifically, the amino acid sequence of huN901 is known
in the art. Below, for example, are shown the amino acid sequences of the full length huN901
light and heavy chains and the amino acid sequences of the light and heavy chain variable
regions however, amino acid sequences useful in the present invention are known in the art, such
as, for example, Roguska et al. (Proc. Natl. Acad. Sci. USA, Vol. 91, pp 969-973, February

1994), U.S. Patent No. 7,342,110 and U.S. Patent No. 5,552,293, the contents of which are

incorporated herein by reference in their entirety.

huN901 Light

DVVMTQSPLSLPVTLGQPASISCRSSQIIHSDGNTYLEWFQQRPGQSPRRLIYKVSNRFSGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCFQGSHVPHTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCL
LNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV

TKSFNRGEC (SEQ ID NO:1).
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[ 50] A non-cleavable linker is any chem cal noiety that is capable of
linking a maytansinoid to a cell-binding agent in a stable, coval ent nmanner
and does wot2ofialshisander the categories |isted above as eCzasabbmsisinkers.
Thus, non-cl eavable linkers are substantially resistant to acid-i nduced
cl eavage, |ight-induced cl eavage, peptidase-induced cl eavage,
esterase-induced cl eavage, and disulfide bond cl eavage. [51]
"Substantially resistant” to cl eavage neans that the chemi cal bond in the
Ilnkﬁllgiggg'oining the linker in at |east 80% preferably at |east 85%

nor e Wy at | east 90% even nore preferably at least 95% and nost
preferably at | east 99% of the ceI | - b| nd| n a ent tanS| n0| d conjugate
popu 4 b&ﬁgl’* agent
a pe %@ St hat
cl eaﬁ?ﬁg{/ pﬁ&%gﬁ %pﬁK E*Q/?B vbt? }?Etﬁ‘ ﬁ % |1 nker,
for Wh{ OYNST I@l\sﬁ'\ﬁ’(/ Qﬁ@f!ﬁe Y}E&t@@éﬁl@[ﬂmﬂﬁk 1SRAX GOPREBIYYAJENt S

descttﬂ@@ﬂp@@%vsdré@\k@mbarvw]a@,mq@mm@ PEPRObDGIFEL VNG T Ks Qability

of t BRvENeNERIAI PR THRSINSpdit (D TOMN@Z).0i ning to the [inker to wlthstand
cl eavage induced by an acid, a photol abi ‘e-cl eavi ng agent, a peptidase, an

este a chem cal or a physiological conpound that cleaves a
di suﬁ@%’eul?oyn , at conditions under which the maytansinoid or the cell

Gl G el e i B R R

nol ecul es i ncl ude, for exarrpl e, N-succi n| m dyI 3-

( 2- pYulNRAEEY hi 0) propi onate (SPDP) (see, e.g., Carlsson et al., Biochem

J., 173, 723-737 (1978)), N-succinimdyl 4-(2-pyridyldithio)butanoate
(SPDB)’Q%E%@G%V\@QPGR@L SCIBatSGFT\EéSFWBWB’R%H?KGP&E%Y ﬁ%Fd"WY DSVKGRFTI

4- ( 2SlﬁWSWWL@W}WW&W@R@’W‘F@YW@WG@G@LVT\@ASSﬁ@dpsl“ﬂ@y’r)n unber
341498-08-6), N-succinimdyl 4-(N naleimdonethyl)cycl ohexane-1-carboxyl ate
(SMCOR] (see, e. dn pneropbitiofikie ipvaition, tharbowk-deBrrdedentibody(i chd8ibalBo9 (1979)),
and N-succinimdyl 4-methyl-4-[2-(5-nitropyridyl)-dithio]pentanoate (SVNP)
(seeco@}]@i to atéyﬁ;toﬁaﬁmgl\lgmhéhs56ﬁ?ay’¢3ﬁléiynomThe nost preferred |inker nol ecul es
for use in the invention are SPP and SPDB. [55] One aspect of the

invepfghon is | W@Q&asﬁ)g&l}@% 1M kion ik IoTTHRA Qﬂquélhﬁy‘éﬁﬁh&ﬁs' zed by the

conj tion of the cytotoxic mayt anS| n0| d dr to"a resurfaced version
of t ri ne_nonocl-on ver out 3.5
IR T Sttt a%élteé@ﬁ%% B B e
preparation and formul ati n of ave been descr.ibed in S. Pat No.
7, 37Mayispus. usweﬁﬁb‘guﬂt}ﬁ“ 80 ‘?WF@%%SMM olies pf il bstrria %ICHQE)ow 0048314
and U S. Pub. App. No. 2006/0182750 each of which is |ncorporat ed by

r ef eAeiaesyhieered prefipsum &eaetd.+ By Pat. Noe3,890ENDO Myyianemoidsonucei s an

exenpl ary aspect of the invention. In preclinical studies, | MAN901 shows
100- ¢a6txfotydhiougineritofio irtisision. hExpetimmenent evidaade suggastsdhatasaytmhtohtsr
characteristic feature of IM3N901 is the attachnent of the maytansinoid to
t he @miBiP@Ysis by inhibiting polymerization of the microtubule protein tubulin, thereby

preventing formation of microtubules (see, e.g., U.S. Pat. No. 6,441,163 and Remillard et al.,
Science, 189, 1002-1005 (1975)). Maytansinoids have been shown to inhibit tumor cell growth
in vitro using cell culture models, and in vivo using laboratory animal systems. Moreover, the

cytotoxicity of maytansinoids is 1,000-fold greater than conventional chemotherapeutic agents,
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WO 2011/ 050180PCT/ US2010/ 053579 by di sul fide |inkage, providing a conjugate
that is stable in blood plasma, yet readily cleaved within the target cells
to whi ch wbheoantsitsody bi nds. The nonencl ature and strucParased10lok3O01 are

shown bel ow. [57] Code Nane: |1 MaGN901 [58] Conmon Nane: Myt ansinoid

DML- conj ugat ed humani zed nonocl onal anti body huN901 [59] O her

Nanmes: huN9O1- DML, | MGN901l, BB-10901, |orvotuzumab nertansine [60] Chem cal
Nane: N2' - deacet yl - N2' - ( 3- rrercapto 1- oxopropyl) mayt ansi n conj ugat ed

pountief g RE R i 0 Sne P e SR ERET R G PR “on "aver age.

quaIS 305?88(51) l\%aytansmmds are known in the art to include maytansine, maytansinol, C-3 esters
of maytansinol, and other maytansinol analogues and derivatives (see, e.g., U.S. Pat. Nos.
5,208,020 and 6,441,163). C-3 esters of maytansinol can be naturally occurring or synthetically
derived. Moreover, both naturally occurring and synthetic C-3 maytansinol esters can be
classified as a C-3 ester with simple carboxylic acids, or a C-3 ester with derivatives of N-
methyl-L-alanine, the latter being more cytotoxic than the former. Synthetic maytansinoid
analogues also are known in the art and described in, for example, Kupchan et al., J. Med. Chem.,
21, 31-37 (1978). Methods for generating maytansinol and analogues and derivatives thereof are
described in, for example, U.S. Pat. No. 4,151,042.
[40] Suitable maytansinoids for use in the invention can be isolated from natural
sources, synthetically produced, or semi-synthetically produced using methods known in the art.
Moreover, the maytansinoid can be modified in any suitable manner, so long as sufficient
cytotoxicity is preserved in the ultimate conjugate molecule. In this regard, maytansinoids lack
suitable functional groups to which antibodies can be linked.
[41] A linking moiety is utilized to link the maytansinoid to the antibody to form the
conjugate. The linking moiety contains a chemical bond that allows for the activation of
maytansinoid cytotoxicity at a particular site. Suitable chemical bonds are well known in the art
and include disulfide bonds, acid labile bonds, photolabile bonds, peptidase labile bonds,

thioether bonds formed between sulfhydryl and maleimide groups, and esterase labile bonds.

Most preferably, the linking moiety comprises a disulfide bond. In accordance with the invention,
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| MGNOO1 (Mayt ansi noid DML conjugated to huN901l anti body) WO

2011/ 050180PCT/ US2010/ 053579 Li nker DML [62] | MGN901 binds with high
af finity wo2eDB6018an antigen of the famly of neural celPCTASR@SI063579

nol ecul es (NCAMs) (Al etsee-Ufrecht et al., 1990 FEBS Lett 267:295). Once
bound to CD56, the conjugate is internalized and rel eases DML. Rel eased DML
I nhi bits tubulin polynerization and m crotubul e assenbly, causing cell
death. IMGN901 is referred to as a Tunor-Activated Prodrug (TAP) since the

' DML t o, huN9OL render.s tlﬂe c%iot OXifaI%Eﬁ’lg i ie\ée until it

ti. f.
(r:ggjctﬁggn}lflﬁg n?oé?%é’fefgri%t’lé’.com[péléﬁs CHBE SNSRI B at T Sh ﬁlégl%%%f t he

invention. CD56 is expressed on a variety of tunor types i ncJ udi ng solid

t unoeectyachemirakgrarps ae N-sycamynidyt esterd gnﬂlfﬁwf’@éffl{défg‘?ﬁ“frﬁe h%nors as wel |
as hemat ol ogi cal malignancies such as nmultiple nyel oma (about 70% of

subj mefesed asybe thet reactive lcbeyichlcgrbem kenbecovaleatly beundfte desinagansatoid vieg90 FEBS
Lett 267:295). Anong subjects with nultiple nyeloma (MM, gene expression
pr of ik 8 dObolindBdtiedithidl RERipsY Thevya nestdnsindrivasditicdbedestiiodd HES6 i S

expressed in 10 of 15 subjects (66.6% and flow cytonetric
preferably comprises a thiol group. One of ordinary skill in the art will appreciate that a thiol
group contains a sulfur atom bonded to a hydrogen atom and is typically also referred to in the
art as a sulthydryl group, which can be denoted as "--SH" or "RSH."
[42] Particularly preferred are maytansinoids comprising a linking moiety that
contains a reactive chemical group are C-3 esters of maytansinol and its analogs where the
linking moiety contains a disulfide bond and the chemical reactive group comprises a N-
succinimidyl or N-sulfosuccinimidyl ester. Many positions on maytansinoids can serve as the
position to chemically link the linking moiety. For example, the C-3 position having a hydroxyl
group, the C-14 position modified with hydroxymethyl, the C-15 position modified with hydroxy
and the C-20 position having a hydroxy group are all useful. The linking moiety most preferably
is linked to the C-3 position of maytansinol. Most preferably, the maytansinoid used in
cormection with the invention is N -deacetyl-N-(3-mercapto-1-oxopropyl)-maytansine (DM1),
NZ’-deacetyl-N—z’(4-mercapto-1-oxopentyl)—maytansine (DM3), or Nz'-deacetyl-Nz'-(4-mercapto-
4-methyl-1-oxopentyl)-maytansine (DM4).
[43] Linking moieties with other chemical bonds also can be used in the context of

the invention, as can other maytansinoids. Specific examples of other chemical bonds include

acid labile bonds, thioether bonds, photolabile bonds, peptidase labile bonds and esterase labile
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profiles of MMcells reveal ed CD56 expression in 22 of 28 subjects (Tassone
et al., Cancer Res 2004 64:4629). [64] The expression profile of CD56 for
henmat ol ogvoab11asbise is restricted to Natural Killer (NKpCraiske&oans’a subset
of T Iynphocytes that express the NCAM gl ycoprotein. CD56 is expressed in
mal i gnant plasma cells, but it is not expressed on normal plasma cells. The
restricted expression of CD56 in the normal hemat opoi etic conpartnent
conbined with its expression on nalignant plasma cells provides a

tual is f I [ 6 t ' ' b d
e sBge et p PR HFEE Bl Pl VR ok R RS wE el TRUTRE O gaaR, Pase
reveal that | MGN901 has _hi ghl y siggni ficant anti-tunor activity at doses
t hatU&r Batnhips. 3218128 &416.A04304 8:3244Gr aft tumor nodel s of small cell |ung

cancer, ovarian cancer, non small cell lung cancer, neuroendocrine tunors
sucH4dp mer kel Clestabledarkeisroertinkary thiat edn keradeayey phésaimitdgonidiions 16f t he | ung
| arge cell neuroendocrine carcinonma of the |lung, breast cancer,

neur QRHARHS MRder Hi@OHabEOIB ANtk Bhensisdd damss noaaTacrdy Magsknownl ms t unor,
and schwannonma. [66] In a Phase | clinical study of IMGN901 in patients

i th : I ; abl e dose of | MAGN901 was 60
an'lg / g&%ﬁféﬂi‘yﬁ% @a’t%gg)%eaﬁﬁaﬁb ABdcki¥ed BLISW

dos every six weeks, for a nmaximal dose intensity of 240

Symplbel um on VBBEE sror ot el Bt R HEIREle SRhEn dtidesilp, K

Phar macoki neti c Studx of BB%%%O_“ a mayt ansi noi d i nmunoconj ugate, in CD56
expr¥Bish san PesypHRdey phyfiglogicy F‘é‘é‘l‘mﬂose-l imting toxicity was severe
aseptic neningitis-like headache, observed in 2 of 4 patients treated at 75
ng/ n@bheek andAdiddabile lipdkeiseane Enlareeleabla atgyidpH.\ifyr example, certain

2011/ 050180PCT/ US2010/ 053579 ng/ n2/ week. Al though transient in nature (<24
hr distratdliany cofbeartheasantiess sulosose\aaddy(o8meke hdve atedpidic pHt (phb3-Saread
prevented further dosing with I MGN901. [67] The bi ol ogical basis for the

dos epoi, e teb Al bRXIuBhbIY 19ElehMRObbIBYnkSb.at € to an inpact of | MOl
trea%nent on CD56-expressing cells in the nervous system and/ or

hema@%)oi etic E?’#‘é‘é %%a§?¥e§}g)g@%§lg 5{"%@%}?% ¢ by LATRP QLI HARLIRRIyWhI ch

target- ot her an not elicit” severe head pain, such as

evere.aseptic neningitisslike headach a I i.n. Phase | studie
o Sect i ERTE b FERUIA ek ek SuS IR DR ARG Pl oS, ' 51 L
al., J din Oncol 2008 26:2147). . [68].Severe headache adﬁd t he f ke, the
dosel48]niting PorRe Epksys gan havgisdysd by ipep aé%ﬁr@"ly certain peptides are readily

cleaved inside or outside cells, see e.g. Trouet et al., 79 Proc. Natl. Acad. Sci. USA, 626-629
(1982) and Umemoto et al. 43 Int. J. Cancer, 677-684 (1989). Furthermore, peptides are
composed of a-amino acids and peptidic bonds, which chemically are amide bonds between the
carboxylate of one amino acid and the a-amino group of a second amino acid. Other amide
bonds, such as the bond between a carboxylate and the e-amino group of lysine, are understood
not to be peptidic bonds and are considered non-cleavable.

[49] Some linkers can be cleaved by esterases. Again only certain esters can be

cleaved by esterases present inside or outside cells. Esters are formed by the condensation ofa
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di stinct fromwell-described infusion related toxicities associated with
many nonocl onal anti body therapies, including rituximb, trastuzumab, and
cet uxi nabwoAdniassor ati on of these approved anti body thecapfises0as3s79
associ ated with cytokine infusion reactions or hypersensitivity reactions,
which vary in their severity and intensity across patients (Chung, The
Oncol ogi st 2008, 13:725). Infusion reactions are characterized by fever,
chills, flushi ng, and nausea, with the onset of syrrptoms occurring during
the infusion or imedi atel ereafter. Pre tihistam nes
e LoLusLon o SHaB0b SXRP A 60 SHEABUTERS P STRE AERRASGR St er | Ly
of anti body-nediated infusion related toxicities. For exanple, patients

pr et pléiphatid algohals.and ispiall caeh rrndimatl consticaethotsoilivr Rampleibe Pres#itl | ess
severe infusion reactions to cetuximab (Siena et al., J Cin Oncol 2007,
25( Lehvsniopd fpundhs tstaase #diXIdaveresat hyC-3sufoimypmsiphydiaetthealcadgil nens have
been used with anti body therapeutics to nanage infusion-related toxicities

that cghgordeat 088 Bstéd, MabdaRénol! Is xx\éls\%tliaégeta{aarc@ [&. not have been expected that
sim | ar” prophylactic regi nens 2011/ 050180PCT/ US2010/ 053579 coul d

foxi Etly of | VNGO AR 1 P Bk “ﬁlgﬁé'{?%%%gﬁfig ﬂdégbl@?ﬂﬁgﬁﬁgﬁiié' mene

|nten3|t patie 9] Prior to the prese vent| maxi mal | y
t o erasibsinogS 6o AR A gaV4f%fltﬁéan§6r Beniflindeid
infusion at an initial infusion rate of 3 m'n on da s 1, 8, 15 and 22
ever yatggoriepdisted abayeeasipigay ale ligkae Th‘t%ﬂ%‘i"?k‘?a‘(/@é‘f lapstn ar?&@SF?@Pﬁ@Y over

weeks (Tol cher et al., EORTC, Nov. 2002). The dose intensity for 2

t r eatevistint oyaficdindnes] dédape/light-ovecedldeavegk peptidazdndunedelchrage, ssteragéri ze
the anti-cancer efficacy of cancer treatnents, it is inportant to nmaxim ze
the gdpmeedEledage ant idishBiikond@rRAtaden an attenpt to eradicate the tunor, or

at least to reduce the tunor size, by killing tunmor cells in the body while
m ni 'gﬁﬁ' Ng t OXkGuitAGanf f'e@&%aﬁt ’(tlo%le-g%gé%éhn@tha@'the’ chdMidal BOROIN KL HiriQ8 by
Unexpe tedly, it was ?oun hat by slowmng the initial infusion rate of,

f

rogi QBP0 #&W.E’ec“r’éetaafesﬁa%?% EhbE RS %&%?}a'r% Brofiy e ReBRp st ©

anti hi st am_nes, , r exa n istered to

pat i SHESPEfer bl At g%%%t/‘l 9n‘ﬁpﬁﬁwrg§?§’@éaﬁﬁﬁs §%ZY %@02@0% 81% 88&% over an
initial 6 week treatnent period) and vmthout eliciting dose-lim¢ting severe
headauiytansinpigitogiugate nonuletienmmainy nop-gedyable by angagis 9ng%@@|&§-6 legyingpay 1, 2,
3, every 3 weeks or (3) Day 1, 8, 15 every 4 weeks schedul e. Dosi ng
schedptmsa geplidasedar( &yerasnoya eliethici e aiphysolegichle®ngfouad that elsavealisut 360

ng/ n2, over 6 weeks and dosing schedule (3) can yield a dose intensity of

at | eaghicalbsyrd (S8 a08/disd] RleBondRinved ksable[libker, Fsromithia @fp® diotis ansevepr i si ng
a t herapeuti cal |y effective amount of the anti body-maytansi noid conjugate

USEH i Bed herapeutically WO
2011?8%501 uI%ST %gg@%?%g%%gééﬁﬂ&g%ﬁ%%@%on%um means an anount sufficient
to s a meani enefit r [ | east one
napodtdof {umoFupbimegs, Griicarat s LBk R e RRGE boSifthe oo,
S EAK M e MR L 2 R
upon the biological effect desired in the individual, condition to be
t r eatageht, apeptidase; heesgress, b & chdmicalor amhysivlogicet carnpound ihaigleess aand t he

i ndi vidual. Thus, in accordance with the nethods descri bed herein, the

at t erghulfdeiond) aiticaﬂdi(ieﬁs wideewhivhdhembytanghcid s dralell basihomnageht doek aot
adm nistering the conmposition) will typically decide the anbunt of the
corrpqggetﬂsql@ﬁm}t'h which to treat each individual patient.
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[ 72] The anti body- maytansi noid conjugate is desirably fornulated into a
conposition acceptable for pharmaceutical use, such as, for exanple,

adm ni st ra0i2on/ase18a human host i n need thereof. To thisPemdiS2ai0m5350N) ugat e
nol ecul e preferably is fornulated into a conposition conprising a
physi ol ogi cal ly acceptable carrier (e.g., excipient or diluent).
Physi ol ogi cal |y acceptable carriers are well known and are readily
avai l abl e, and include buffering agents, anti-oxidants, bacteriostats,

sal t and sol utes that. render e formul ation.isptonic, with the blood or
ot hePhodi 1y 1164 BFrish SEmES RS DR hert wori Sy eb Teih thiieadilous
steril e suspensions that can include suspendi ng agents, solubilizers,

t hi ckem qiepvabledimkersst abi | i zers (e.g., surfactants), and preservatives. The
choice of carrier will be determ ned, at least in part, by the |ocation of
t he f¥dget ti ssRertmniflyprafedrédlinkendddveleparclideufonexareplood-suseaintidy] 3-
adm ni ster the conposition. Exanples of suitable carriers and excipients
for ridy1@lEH Ind@ASeDPY (Y] af.| Ondssah et A, Bedcasiadl.i m3, 723-78X aIvph
Inte?ﬁnggkal ?%%%?jpgﬁgnfwggplif%tion Nos. WO 00/ 02587, WO 02/%609 %, and
VWO 0092127 1ch j %&g : 7 (1988).
WO 2?1%%&%%&6%%% @S@i@}}g@g@w?\%gﬂ%@%ﬁ a "y,'gt e Igé'nlgﬁ%%%@%’yconpri ses
a bufferin t, . fact ant i cifyi unt of sodj i de,
na sepRnd 95 ARt ATk ARGy BRI b S R e iR D ERRBH ces
(1) about, 5 mg/ L _of a conjugate conprising huN90l1 chem cally coupled to
DML, Negucyinipigit 4-%-%!&%@%%%@0@&5%@%@ rearboxylate (SMEEU{see. 2.9 p¥IEksr bat e
20, (iv) about 120 mM sodium chloride, and (v) water (preferably water

sui t efidle Ebod. Biockani 601, BHH3PY (199 endNtsuecipishidy] 4-methybrdd<bmiton i s about
5.5. [74] Conpositions containing antibodies (or proteins in general) are
r endpyedhl)4dishialpeatabyat©@MBEP) (e, clhUG,S. Pat. Nioo4 563, 3@8patt nafst pleéertedvent i on,

t he conposition further conprises an antioxidant. Any suitabl e antioxi dant

can RgkdtsgsledulestiBuL GNRRShdreln arUS PR ES@EMB ! Oxi dants are known in the art
and include, for exanple, superoxide disnutase, glutathione peroxidase,

t ocotdydrenols, p i . , 1 i 1 -yitamn E
betat%ﬂrotene, g%%%%%%ggﬁgﬁéh%g?ﬁggﬁgﬁggaﬁﬁgﬁggﬁpgﬁ?%%%%hﬁ%%%xﬁndég%nection
with the conposjition St eferably i s nethiqnine. . The antioxidant can be
bt 6o SitissEESHRE ThecsioOPRrbAT i coRpPrs e aranes ARl b G ar S Voot «  on
to antioxidants, the conposition can further be stabilized by the addition
of sOEthggairinereongsional anglgeqbo@%()k-oog EHEIRES, sherapreiabohs-1 Brotasries PERMY s known
to those of skill in the art. Any suitable amunt of sucrose can be used in
t he tokgidsien¢toantibofly sipldcnleaddéthodsrfot thetpnepavaio and tortmailationf eIt | on
descri bed herein (also referred to herein as a "liquid" or "aqueous"
conpasie been desckibed mojSUPatNo. C8T740852¢ U8, @ubedlpp. Naa 2000008 1402 gd.ScPatposi ti on
conprising (i) a therapeutically effective anmount of a conjugate conprising
an ?ﬁbbb@&o@ﬂ@@&s@@h Ld G)‘?S!Hiu%dAbﬁ. Ro.PRp6ANEI 1301 Cheh bF Which i HchglokA& Bgent ,
(ii1) a surfactant, (iv) a

reference herein in its entirety.
[56] IMGN901 (huN901-DM1) is an exemplary aspect of the invention. In
preclinical studies, IMGN901 shows 100-1000 fold higher potency than conventional cytotoxics.

Another characteristic feature of IMGNO901 is the attachment of the maytansinoid to the antibody
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WO 2011/ 050180PCT/ US2010/ 053579 cryoprotectant, and (v) a bul ki ng agent,
wherein the conposition has a pH of about 5-6 when reconstituted with

wat er. BywOlzgopisnisnze& i s neant that the conposition ha®Chasnoosesze- dri ed
under a vacuum Lyophilization typically is acconplished by freezing a
particular fornulation such that the solutes are separated fromthe

sol vent(s). The solvent is then renoved by sublimation (i.e., primary

dryi ng) and next by desorption (i.e., secondary drying). Descriptions of

t he .conj t i.e., .the antibody. chem cal nsi noi d),
pur 1G4 B S P8 AT GRS IS SR L MR MR Srehiy RMRTS P
connection with other aspects _of the invention also are applicable to those
sanﬁW@@pé@%@ﬂ%ﬁC@Héo3@6¢é§%ﬁﬂﬁp9%%HﬂPized conmposition. Prior to
reconstitution of the lIyophilized conposition, the relative anounts of each
c onpBrantmanckpure sidigiruchee b BIENS0L etk hompdsiay.on can be described in terms
of ng of excipient (e.g., buffer, surfactant, bulking agent,

cryqprpt ect ant ) Cpgs Nameof cormpugspel [77] In order to prevent degradation
of the active ingredients of the conposition during freezing and drying,

the [‘r%fphi li zed CERMRASIHEN ML BRAnGO TN 265 ufated MaRiRiRIGhamiclonal ef er ably
an a phous cryoprotectant. The term "cryoprotectant,"” as used herein,

refq&gbtg ﬁ ¢Pipient that protects unstable nol ecul es during freezing.
Sui t4BP8Y @%% otectants for use in the conmposition are known to those

skilled in the art, and include, for e rol .. dihpet hyl sul f oxi de
(DVBGP] pol yet hithsadNagieycol (PEG),h"(%@ml’wg%%ﬁzﬁ%ﬂgﬁgﬂgse, and
sucrose. Mst preferably, the cryoprotectant is sucrose. The cryoprotectant
may loevgiuawebhtméertansine | yophili zed conposition in any suitable anmount. [78]
The |yophilized conposition can further contain a bulking agent, preferably
a cr %@q al | i zabl enbmidsi Remagenk? -dBudekd1 N -eudBtcaployPboarbyylpmaytassad i n t he
art to provide structure and WD 2011/ 050180PCT/ US2010/ 053579 wei ght to the

"cake" .produced as .a result, of. | i]ization. Any suitable bul king agent
knowfPHTER ‘Q?acmzr?ﬂ?l"d‘é’cﬁ%l&‘ﬁkﬁo%‘/gﬁ%Cti on with the |yophilized

conposition. Suitable bul king agents includ or exa i tol,

dext dd, and gl YesHEMATHEPESFRPHY! %fd%l}ﬁ%%%@fq ‘}13 %H@a@g%ﬁg?f?%ﬁmﬂ%&
preferably is glycine. The |yophilized conposition can contain any suitable
anoustiovaf belbwe, Wikrkinmg omgesrage, efuedd abpitid.>- i n accordance with the invention,
the contents of a |yophilized conposition that is to be reconstituted to
cont aMGNDONYMitapfincidMy abajugated to hy¥¥flemaibbdy)a conj ugate conpri sing an
anti body, such as, for exanple, huN901 chemically coupled to DM)
preferably conprises (i) about 0.3 ng sodi um succinate buffer per ng of the
conjugate, (ii) about 0.02 ng polysorbate 20 per ng of the conjugate, (iii)
about 1 ngy sucrose per ng of the conjugate, and (iv) about 3.8 ng glycine
per mg of the conjugate. Once reconstituted with water, such a |yophilized
conposition preferably has a pH of about 5.5. Mreover, when the

| yophilized conposition is reconstituted wwth water, the descriptions of
the relative concentrations of the conjugate, the buffering agent, and the
surfactant set forth above in connection with the liquid conposition also
are applicable to the aforesaid | yophilized conposition. [80] In addition
to the preferred aspects described herein, the conposition (whether in
liquid or lyophilized form can conprise additional therapeutic or
biologically active agents. For exanple, therapeutic factors useful in the
treatment of a particular indication (e.g., cancer) can be present. Factors
that control inflammtion, such as ibuprofen or corticosteroids, can be
part of the conposition to reduce swelling and inflammati on associated with
in vivo adm nistration of the conposition and physi ol ogi cal distress.

| mune enhancers can be incl uded
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WD 2011/ 050180PCT/ US2010/ 053579 in the conposition to up regul ate the
body's natural defenses against disease. Vitam ns and m nerals,

ant i oxi dawop1120501801 cronut ri ents can be co-adm ni st er ed PaIrtus2010853579
conposition. Antibiotics, i.e., mcrobicides and fungicides, can be present
to reduce the risk of infection pertaining to the procedures associ ated
with adm nistration of the conposition and other disorders. [81] The

i nventive nmethod involves adm nistering the conjugate to a human. [82]
Wil e any suitabl e neans of administering the conposition to a human can be
used within the contextinkér the invention, tyPMlally and preferably the
conposition is admnistered to'la human via injection, and no$t preferably
via infusion. Byrthe term"injection,” it is neant that the Tonposition is
forcefully introduged into a target tissue of the human. By the term

"infusion," it ip ant that the conposition i,s introduced into a tissue,
typicalligand prg abl veid, of the unan/ The conpositiof can be
adm huN20ta Nt he hufran By any Stitabl e e, Jbut preferably is

adnini stered td'the human iftravenously op i ntyapegi toneal I'y. |Wen the
inventive nethod|is enployed to kill tuno® cells, Bowever, infratunora
admnistration is particularly preferred. dhan fhezcogposition is

adm ni stered by |njecting, any suitaplke injeckt e e can be used to
adm ni ster the cpnposition directly to & YOr . bxanpie, the conmon
medi cal syringe ¢an be used to directly gct the conpogition into a

subcut aneous tunpr. [83] In a first aspec fwR the
ant i body- mayt ans| noi d conj ugate, such as, INg%gO], is

adm ni stered on @ schedule of Day 1 and Day [8 WReksSo [[84] In the
first aspect, the exenplary anti-CIBG-naytansinoh@5€og§ugﬁte, such as

| MGNOO1 is adm nistered intravenously as singl e-agent Therapy jon days 1 and
8 every 21 days at- WD 2011/ 050180PCT/ US2010/ 053579 a dose of dt | east
about 90 ng/n2. The exenpl ary anti-CD56-nmayt ansi noid conjugate is infused
initje)ly at theMGN®1adfinds with igh affinitygweD56] in atigen af &, famHg of néwl on rate
may be subsequently increased up to 3 ng/mn, preferably in increnents and

mor e, gf £Fh858R nbldics INUANRS) | Alddec QifRedkBEIHLN 1990 BEBS ablt@6TASES Quicet he
conjugate are 90 ng/n2 and 112 ng/n2, in a given course. Treatnment with the

exe n@%ﬁnrdy[o §6: %c%%@%ﬁ(%@ﬁﬁé?ﬂélge@ QR HEBEE DRUC RASisé MNBGAhibits niugseded by

a pr ylactic’reqi corticosterolds on the day prior to

adm nistration of the anti-CD58- maytansingid CAR noLbhg day of

admi RPFPEHERLSR 33 in?)‘let%’"‘ﬁ%aess‘?tﬂ qﬁs‘f%‘ﬁl,ng 5?@? éea?%bﬁ{//lbmzt? > %%grego%r prior to

the infusion, patients should al so receive medi lon Wt .

cor t Tomet-éctvaed Pradrug ddd)sycs é‘}?é&mth%aE%%ﬁ&ﬁo‘Og‘uﬁ@@L rﬁwrgﬁgﬁf TXO8F he

anti - CD56- mayt ansi noi d conjugate of at |east about 360 ng/n2 over 6 weeks.
drug inactive until it reaches the target site.

[63] CD56 is an exemplary antigen of the invention. CD56 is expressed on a variety
of tumor types including solid tumors such as small cell lung carcinoma and neuroendocrine
tumors as well as hematological malignancies such as multiple myeloma (about 70% of subjects)
and acute myelocytic leukemia (Aletsee-Ufrecht et al., 1990 FEBS Lett 267:295). Among
subjects with multiple myeloma (MM), gene expression profiles of primary multiple myeloma

cells demonstrated that CD56 is expressed in 10 of 15 subjects (66.6%) and flow cytometric
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[85] In a second aspect of the invention the exenplary

ant i - CD56- mayt ansi noi d conj ugate, such as I MA\901, is admnistered on a
schedul e wb 2dayosdisoday 2, and day 3, every 3 weeks. [ 86PpCirrustéie/osascond
aspect, the exenplary anti-CD56-maytansi noid conjugate is adm nistered

i ntravenously as single-agent therapy daily for 3 days every 3 weeks. The
ant i CD56- mayt ansi noi d conjugate, such as | MG\N901, is admnistered at a dose
of at |east about 30 ng/nR. The anti-CD56- maytansi noid conjugate is infused
initial [ f 1005 . | §.10ler d he_infysion rate
my. SO SOl B g o R as i B gl ol K e anc
nor e fofrgﬁly inincrements of 0.5 ng/mn. Preferred doses of the

conj@@ 649€)30 ny/ne, 36 ny/n2, 48 ny/n2, 60 ny/n2, and 75 ng/n2 and 94
mg/ n2, in a given course. Treatnment with the anti-CD56-nmaytansinoid

conj UedHt e shoul dhsexpressenipufityofCDir top hymaiotdgicat eglisreresoictedde Nabwslt er oi ds
on the day prior to admnistration of the anti-CD56- maytansinoid conjugate
and @GhlléraK)aylloindedstibedtif Taymphocynssaha reapleys b Ol A Mgy doptuteipy C0F6 is0 t he

i nfusion. This dosing schedule can yield a dose intensity of the

ant i »ChBG-ARY HANRSIRAPHHsELBLIIIR S Bhofdxh@8&t ot BRGIBARRQYEr 6 weeks.

[87] I'n a third aspect of the invention, the exenplary

7] Th a'third aspect of 1 L
admi AT LR Eh AR AR, Bt B e R A b R et
88] Th | ar. ti-CD56- t. i noi d ' te i dm ni st d
it 1 SVBRBUR G Bl Epog] Haie” BBATe O Seapri Dog e sl g BIEL 1 Gk 2ot e

exempl ary anti-CD56- maytansinoid conjugate is adm nistered at a dose of at
| eas forapHRHNOGEN] HegpterpPased HeraydApratEle Aelan@D56- nayt ansi noi d conj ugate is
infused initially at the rate of 1 ng/mn or lower. If tolerated, the

i nfugbdn rate nBiindegsindrsequeiibicyl stutieseased thap IMGND Olrdasthighlypigifcaabl y i n
increnents and nore preferably in increments of 0.5 ng/mn. Preferred doses
of t hgtie@NHUGEVRY af dseOthatHrERicl] (SleBYdTR m&Ae REHosPatefuchot kddeR /o Bmall Beld gi ven
course. Treatnment with the anti CD56- maytansi noi d conjugate shoul d be

prec all¥er 8o AR B RE ofi sHafi ChIF ARk RARLE rfeﬁﬂJeHE&r&E th6rs dddh RhQkelt © and

on the day of adm nistration, preferably about one hour prior to infusion

of t%%l%?@r%fnb{%% tgfplr{:? gen%gaﬁ)i{plqg hd %glp(rﬁa&j (?Ighee lunTnzii:fie dashd ?eZn%lg r(iir?él c%rctcf (;llrgoiloJ Id a

dose “I'ntensi ytansiner d°conj uga eas 540

ng/ over 12 weeks. 89] In a fourth aspect of the invention th

conj 88, beepsheanger, wé&eb‘%towec&f%ﬂfomg e Srangs BHOD BRI of day
1, day 8, and day 15, every 4 weeks or on day 1 and day 8 every three weeks
i n coubemand shwaneemat her anti-cancer agents or other anticancer treatnent.
WO 2011/ 050180PCT/ US2010/ 053579 Anti -cancer agent neans one or nore agents
used [66] t he tr edhbhasol clmarat sndpbOIMGDIO01 n gahisvatl OB 56-Siumdrarthy

anti cancer treatnent neans one or nore treatnents, reginens, or therapies

used makithilgy fol@aleeme FTMTNTAEN wasPdONE/nPTwidk COBIeR aVdro Bix ks, fseapl e,
exenpl ary I'MaGN901 in conbination with | enalidom de and dexanet hasone or in

ComiBath ool I 3hPBPSIAR AR 0L BIARL [THIAHeF of NGRSl 02! iR T ¥ €at ment

of CI%%E%%Q}O# ve qE)egﬂat o/? olg'igc ngf?gnancelﬁeg. cretds © ’
EORTC-NCI-AACR Symposium on Molecular Targets and Cancer Therapeutics “A Phase I and
Pharmacokinetic Study of BB10901, a maytansinoid immunoconjugate, in CD56 expressing

tumors™). The principal dose-limiting toxicity was severe aseptic meningitis-like headache,

observed in 2 of 4 patients treated at 75 mg/m*/week and 1 of 4 patients treated at 67.5
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[90] In the fourth aspect, the conjugate, such as I M3\901, is adm nistered
i ntravenously in conbination wi th another anti-cancer agent, such as

| enal i dorwoeoardomexamnmet hasone or et oposi de and car bopl &CITAUS201IWMERB0L | S
adm ni stered on days 1, 8, and 15, every 4 weeks at a dose of at |east
about 45 mg/nR2, or at |east an anmount of about 45 ng/n2 on day 1 and day
8, every three weeks. The conjugate is infused initially at a rate of 1
ng/mn or lower. If tolerated, the infusion rate may be subsequently

increaseg up to 3 ng/mn, prefer in increments, and nore preferably in
| nor B wed Bloiogl indientBh B CeY b Qb PR SuERG G S BB

nmg/ m2, 90 ng/n2 and 112 ng/nR2, in a given course. Treatnent should be

pr ec dceilisging) grdpreyeied fusthst dasnevite BYIEN904n t he day prior to

adm nistration and on the day of adm nistration, preferably about one hour
pri of6Mo i nfusi dhe bihogicad basinfpr shchadgedlinitiagtoyicaty b AMEIEW 1imayenakite tp aof

| MGNOO1 of at | east about 540 ny/ nRover 12 weeks. [91] Known

cor t ieRst 6f IMARIO0 P HERAlet MBEDS6 IcRBletihEt1d ex aRBRa0 Besten @ed/eimet hasone,
budesoni de, flunisolide, fluticasone propionate, hydroctorisone,

nrrg; hg&ﬂ&%@gkﬁg&gﬁgsep&ﬁwé% ..Ivaﬂq}mfaemﬁg%éésrwmia@gt bafaﬁarﬁfg%g@ni de

e us present invention. Dexanet ne 1s the pref erre

steroid, antj.hi st am nes_i.ncl udi n WO 2011/ 0501.80PR US2Q10/ 053579
ai oI RO S BT R Bo ha sif L P RE OV F e Bar B 8 s o
prophyl actic pretreatnment in the present invention. 92]..The i nproved

et Pt hgin PR keSaman dbiahe deBes OIRBeLA A hbCIR Fseth B O L{ e

ant i - CD56- mayt ansi noi d conjugate provide at |east 25% an increase in dose
i nt epsdlt, y GhinePnaobdRl2Ad2lher a 6 week initial treatnent duration to
conventional nmethods. [93] Al references, including publications, patent
appl (6t i ons, arsdv@rahesdashe @iditae likgrkd dosadenitieg edxycityrod OMEN Htled dbarly
reference to the sanme extent as if each reference were individually and

specigfstifé! ftom WatidesdrAld 1iruliBn kdaed RRIGE&hsitiA&S WiR Aty atlovBhig set forth
inits entirety herein. [94] The follow ng exanpl es describe the invention

10, SHELES Lkl A LA, o AR R e
o TR A CTR I e e SRR

reactions, which vary in their severity and intensity across patients (Chung, The Oncologist 2008,

13:725). Infusion reactions are characterized by fever, chills, flushing, and nausea, with the
onset of symptoms occurring during the infusion or immediately thereafter. Premedication with
antihistamines and corticosteroids has been reported to reduce the incidence or severity of
antibody-mediated infusion related toxicities. For example, patients pretreated with
antihistamine plus corticosteroid had fewer, and less severe infusion reactions to cetuximab
(Siena et al., J Clin Oncol 2007; 25(18 suppl); Abstract 4137). Generally, such prophylactic
regimens have been used with antibody therapeutics to manage infusion-related toxicities that are

not dose-limiting. It would therefore not have been expected that similar prophylactic regimens
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Exanpl e 1. Conparison of I MGN9O1 treatnment Wth and Wt hout Pretreatnent
with Corticosteroids and a Reduced Initial Infusion Rate. [96] Data in
appr oxi mewel2g11Boispat i ents enrolled in three Phase | st ediras2@vabisati ng VM
SCLC and MCC confirmthe | ow systemic toxicity of 1 MaN901. The nost
noteworthy WO 2011/ 050180PCT/ US2010/ 053579 adverse events (AEs) were G ade
3 and 4 neningitis-like synptoms associated wi th headaches. After
‘inplementation of a slowed infusion rate and routine steroid prophylaxis
prior to treatnent according to the.dosjing, schedul es of the.jnvention,

e FRHIS PP By AR AT bl A By B e cedae eTg Pd @ ade 3
and 4 headache have not been reported at the maxi num tol erated dose (MID)
for BViNSOUdyr engble rsubiandialy highenNMENY 1 slogmintensifhin RaHgtes i n

hemat ol ogi cal paraneters and, in particular, no evidence of

myel pEYppr essi oPrioMusthe Aleseripentiomdkelmarinddiy ¢olarablectmss DEIMONA thast hose
expected in this patient group of heavily pretreated cancer patients. [97]
I Nt heyoftbd & btk m? MR raasy inRistdnadt il idtiMeRfution Pat of B/ Bih dddysf usi ons
V\n;hout prophyl actic neasures. Two patients received the drug at 75 ng/n2
an n t t. . : I,ant dto
nave atdatrdrRseaReifhedd: Tl A hn e sl ol REITIAR SuRBRARLS
occur in all atients. approximtely . 8-12 hours after,recgiving the
rr o eidheet 8n rRTGaNGH 200 R, BB HeeTint e edB S e Me s B R oot ment
i ncluding Tyl enol and Zofran for their nmeningitis and their synptons

rapi @ver iZnpeekved and resol ved over 2-5 days. [98] Subsequently, three
additional patients received | MGN901 at a dose of 60 ng/n2 and devel oped
grad¢7@ or 4 heddacke® mhsimizethe anepenteedimecySianetd tiatnrentseitys ng the first
infusion on Cycle 1 Day 1. Patients were adnmitted to the hospital and

I ecelippsttdnt epmbRintizd B dbseofhragiatbser dieht iBARttOMpt toesalismsthevanoserer al
days. [99] The protocol for this Study was subsequently anended to

oAl 1 ek DR e GRS AmEADiaTi s
effects (Le Tourneau et al., INCI 2009 101:708). Unexpectedly, it was found that by slowing the
initial infusion rate of, for example, IMGN901 and by pre-treating patients with a prophylactic
regimen of corticosteroids or corticosteroids in combination with antihistamines, IMGN901, for
example, can be safely administered to patients at significantly higher doses (at least a 25%
increase over an initial 6 week treatment period) and without eliciting dose-limiting severe
headache, when given on either a (1) Day 1, 8, every 3 weeks, (2) Day 1, 2, 3, every 3 weeks or
(3) Day 1, 8, 15 every 4 weeks schedule. Dosing schedules (1) and (2) can yield dose intensities
of at least about 360 mg/m?, over 6 weeks and dosing schedule (3) can yield a dose intensity of at
least about 540 mg/m2 over 12 weeks.

[71] Known compositions comprising a therapeutically effective amount of the

antibody-maytansinoid conjugate may be used in the present invention. A "therapeutically
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dexanet hasone on the day prior to and on the day of I MG9Q01 adm ni strati on.
There were no incidences of severe headache/aseptic neningitis in the
further MOpatntss treated at the dose of 60 ng/ 2 wi t RCTHES20008357¢ act i C
measures under the protocol anendnent. [100] In a second Cinical Study,
one patient received the first of three planned daily doses of | MA\901 at
75 mg/ 2. No prophylactic nmeasures were adm ni stered. The patient devel oped
a headache the sane day, which worsened despite treatnment w th paracet anol

(ace i.nophen), followed b epj f A tneatoent with
odarenianant; e PR B o ER! SR d iR Ra R GRSl AL B VG

G ven that this patient devel oped severe headache f@iﬂgr | MGN9O1 was i nfused
overPramonn, it least ongaspediof fupRi ce icﬂoﬁl?l@’n%”%?‘@mtﬁ P THOMENOOL at a
slower infusion rate of 1 ng/mn. No I MGN9O1l-rel ated grade 3 or 4 headaches
or atnedioratiomiof iothice selastant hedizd capdition@basovietcd valbsarariedtlargpededugh two out of
the six patients then treated at this dose with the slower infusion rate

di d TeygleafcdiyadRcivdwasathasy vioyaepdeliny updatthobiohizidaMERAD desTred an thent on a
Day 1, 8, Every 3 Weks Schedule in Patients wth Heavily Pre-Treated

CD567 FQsdulal, ¥8ndYHb {obetrd¥hdl 8Bor thé 4RE1fid MePRE M@ AT Jhi18la), 86 the

i ntravenously as single-agent therapy on days 1 and 8 every 21 days at a
dose of .at.l.east. 90 nmu/ n2, .uieldi i Sity : 0 nmg/ nR
overmg ks R rge Pl S5 5ol RLERZ HioayBha phRain §07,
ng/ n2, 60 ng/n2, 75 ng/nR2 an O ng/n2, .while eight patjents,were.

admi 9therasdicnl prefesiong é@onélp?elf?’?a 7Wer%hgf%n8‘g??%ﬁ%h§mc@ngd{?f‘ﬁfst ered a
dose | evel of 140 ng/n2. | MGNOO1 was infused initially at the rate of 1

nyg/ rtha amofint aflthe eqnepbsitidnevithvhich to fregtgatoindpvadual patient.-ny/ mi n was i ncr eased
up to 3 ng/mn. WO 2011/ 050180PCT/ US2010/ 053579 Treatnent with | MGN9O1 was
precigded by a pilhphyitedy intaytaginoEhconfugater is idessblyr formslatedmtole day prior to
adm ni stration of I MaGN901, patients received dexanet hasone 8 ng (or simlar

st er Qnth RAnREGMble RY phRdialeBick useNsuches day exaimpldy/iRdiistadiohno & humenon, and
approximately one hour prior to the infusion, patients received

dex 613@ thq?e%[i‘?he]rgofr@ olﬁ(is R4, tﬁ%: @%ﬂé a atStBlRLE RGEiaBB] 18 Mruldtdddld

i nvestigator-reported partia onse was observed in a patient treated at
140 ny/ n2.and the patient. has r,emain on_t . f year. Three
i nofOPRS B BE TSP Y1 ge LBl f sl ke B ERp b AR 20 ana
112 nmg/n2, with two of these susﬁ i ned for 45 eks. | onger ., El even

pat | Birsiolpgigallst acperiatls cuHEE aGpVe ﬁf‘%ﬁ‘ agt A yﬁ’é{?‘ilag’ﬁmet%mﬂg\?;”ﬁiﬁ remai ned on
treatnent for 24 weeks or longer. Ten patients had | MGN9Q1 treat ment

dur abuffaringragents smsi-aidantirbacterstash saliss and sdvtes diat Tepderibe fosmplelons t neijr

di sease. Eight of these ten patients had | MGN901 treatnent duration |onger
t hanjsbiaid Wil thedteodt orrotigir iodilyfeid dfchd nendn patient; agd sprses dndotoataque@ist ment
duration with | MGN901 = 281 weeks for these 8 patients versus total

t r eatiuRRtsuHhFbhOhaChnTRAhdduSNdrdusy APéalsOsubi B RiicieenGfl apeatsstabilikdrdl t o
noder at e headache, fatigue and neuropathy, and some mld, transient |ab
abnO{er_rgE,I éutrfa%tscm& afid E)FE%CIQ’Q&\;CS.C FHERRY ¥e bERRALSHI be determined, at least in part, by
the location of the target tissue and/or cells, and the particular method used to administer the
composition. Examples of suitable carriers and excipients for use in drug conjugate formulations

are disclosed in, for example, International (PCT) Patent Application Nos. WO 00/02587, WO

02/060955, and WO 02/092127, and Ghetie et al., J. Immunol. Methods, 112, 267-277 (1988).
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adverse events related to | MGN9O1. Exanple 3. Method of | MGQO01 Treat nent
on a Day 1, 2, 3 Every 3 Weks Schedule in Patients with CD56-Postive Solid
Tunors.  Wo@0RAELS050180PCT/ US2010/ 053579 [ 103] | MGN901 was/tsdeonsisver ed

i ntravenously as single-agent therapy daily for 3 days every 3 weeks.

| MGNOO1 was admi nistered at a dose of at |east 60 ng/nR2, yielding a dose
intensity of at |east 360 ng/n2 over 6 weeks. Patients were dosed as

foll ows: Dose (ng/nR2) 4 8 16

Most preferably, the composition comprises a buffering agent, a surfactant, a tonicifying amount
of sodium chloride, and water.

[73] In an aspect of the invention, the composition comprises (i) about 5 mg/mL of a
conjugate comprising huN901 chemically coupled to DM1, (ii) about 10 mM sodium citrate
buffer, (iii) about 0.01% polysorbate 20, (iv) about 120 mM sodium chloride, and (v) water
(preferably water suitable for injection (WFI)), wherein the pH of the composition is about 5.5.
[74] Compositions containing antibodies (or proteins in general) are rendered
unstable by oxidation. Thus, in another aspect of the invention, the composition further
comprises an antioxidant. Any suitable antioxidant can be used in the composition. Suitable
antioxidants are known in the art and include, for example, superoxide dismutase, glutathione
peroxidase, tocotrienols, polyphenols, zinc, manganese, selenium, vitamin C, vitamin E, beta
carotene, cysteine, and methionine. The antioxidant used in connection with the composition
most preferably is methionine. The antioxidant can be present in the composition in any suitable
concentration.

[75] In addition to antioxidants, the composition can further be stabilized by the
addition of sucrose. The use of sucrose to stabilize antibody formulations is known to those of
skill in the art. Any suitable amount of sucrose can be used in the composition.

[76] In addition to the water-containing composition described herein (also referred
to herein as a "liquid" or "aqueous" composition), the conjugate can be contained in a lyophilized
composition comprising. (i) a therapeutically effective amount of a conjugate comprising an

antibody chemically coupled to a maytansinoid, (ii) a buffering agent, (iii) a surfactant, (iv) a
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24 36 48 60 75 94 Total Patients (n) 4 4

WO 2011/050180 PCT/US2010/053579

cryoprotectant, and (v) a bulking agent, wherein the composition has a pH of about 5-6 when
reconstituted with water. By "lyophilized" is meant that the composition has been freeze-dried
under a vacuum. Lyophilization typically is accomplished by freezing a particular formulation
such that the solutes are separated from the solvent(s). The solvent is then removed by
sublimation (i.e., primary drying) and next by desorption (i.e., secondary drying). Descriptions
of the conjugate (i.e., the antibody chemically coupled to the maytansinoid), buffering agent,
surfactant, and components thereof, set forth above in connection with other aspects of the
invention also are applicable to those same aspects of the aforesaid lyophilized composition.
Prior to reconstitution of the lyophilized composition, the relative amounts of each component
comprising the lyophilized composition can be described in terms of mg of excipient (e.g., buffer,
surfactant, bulking agent, cryoprotectant) per mg of conjugate.

[77] In order to prevent degradation of the active ingredients of the composition
during freezing and drying, the lyophilized composition further comprises a cryoprotectant,
preferably an amorphous cryoprotectant. The term "cryoprotectant,” as used herein, refers to an
excipient that protects unstable molecules during freezing. Suitable cryoprotectants for use in the
composition are known to those skilled in the art, and include, for example, glycerol, dimethyl
sulfoxide (DMSO), polyethylene glycol (PEG), dextran, glucose, trehalose, and sucrose. Most
preferably, the cryoprotectant is sucrose. The cryoprotectant may be present in the lyophilized
composition in any suitable amount.

[78] The lyophilized composition can further contain a bulking agent, preferably a

crystallizable bulking agent. Bulking agents typically are used in the art to provide structure and
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6 447 11 22 2 64 [104] I MGN9O1 is infused initially at the rate of 1
mg/mn. If tolerated, the initial infusion rate of 1 ng/mn was increased
up to 3 mgoOrebr/osTIseat nent with | MGNO01 was preceded by &Cpruspinplosisve c
corticosteroid reginmen. On the day prior to adm nistration of | M3N901,
patients received dexanet hasone 8 ng (or simlar steroid equivalent) by
nmouth BID. On the day of | MG\901 adm ni stration, and approxi mately one hour
prior to the infusion, patients received dexanet hasone 10 ng IV (or simlar

ster v?fleicéhte tthe’ 'aclaEe 'tar'oduced as a result of lyophilization. Any suitable bulking agent known in

the art may be used in connection with the lyophilized composition. Suitable bulking agents
include, for example, mannitol, dextran, and glycine. The bulking agent used in the composition
most preferably is glycine. The lyophilized composition can contain any suitable amount of the
bulking agent.
[79] Thus, in accordance with the invention, the contents of a lyophilized
composition that is to be reconstituted to contain 5 mg/mL of conjugate (e.g., preferably a
conjugate comprising an antibody, such as, for example, huN901 chemically coupled to DM1)
preferably comprises (i) about 0.3 mg sodium succinate buffer per mg of the conjugate, (ii) about
- 0.02 mg polysorbate 20 per mg of the conjugate, (iii) about 1 mg sucrose per mg of the conjugate,
and (iv) about 3.8 mg glycine per mg of the conjugate. Once reconstituted with water, such a
lyophilized composition preferably has a pH of about 5.5. Moreover, when the lyophilized
composition is reconstituted with water, the descriptions of the relative concentrations of the
conjugate, the buffering agent, and the surfactant set forth above in connection with the liquid
composition also are applicable to the aforesaid lyophilized composition.
[80] In addition to the preferred aspects described herein, the composition (whether
in liquid or lyophilized form) can comprise additional therapeutic or biologically active agents.
For example, therapeutic factors useful in the treatment of a particular indication (e.g., cancer)
can be present. Factors that control inflammation, such as ibuprofen or corticosteroids, can be
part of the composition to reduce swelling and inflammation associated with in vivo

administration of the composition and physiological distress. Immune enhancers can be included
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[ 105] One Merkel Cell Carcinoma ("MCC') patient treated at 36 ng/nR
attained a conpl ete response and has been di sease free in excess of five
years w twoubiizsyissubsequent treatnment. One MCC pati ent PCTABR@Ed/0835760 ng/ nP
had a partial response that evolved into a conplete response based on
clinical exam nation and has been di sease-free for seventeen nonths. One
small cell lung cancer ("SCLC') patient treated at 75 ng/n2 had an
unconfirmed partial response (patient had refractory disease). In total,

thirteen patients experi e Qne.re ion._ i.n [ ] at ranged
F r o Bepebipor§n fu PR Bap 1 Redr Tk YR P B QLA™
patients had protocol -defined stabl e di sease based qn clini.cal assessnent
and mingsts, ﬁ@waéﬁeﬁ%dsmlmfé%%ﬁm%mé&adﬂl}“SEeFﬁ%e‘@“ CHEPPEHPY (two who
recei ved four cycles of treatnent and one who has received seven cycles of
t r eatmtibidt)cs A, rhickobididesead SClgliges, renbespsanhtosediredheliisleaiiafactien i ng at

| east 90 days. Six patients received | MGN901 | onger than their npbst recent
Pri Qerthid@{cdBYhe FRoo6mRk® adsociaidwith edminidaHa6d ol theabmpotitionaad &ayr 1, 8, 15
Every 4 eks Schedul e in Conbination with Another Anti-Cancer Agent.

[ 1064 MYO01 wi || be admi nistered intravenously on days 1, 8, 15 every 4
weeks 1T n conbination with | enalidon de and dexanet hasone. | MGN901 will be

adm pistered at dose. of at l.east 45 no/ np. ) 01 will be
"t USEE i nitial T@e inveriiyg mefhos ISY&YGS@W%EH&@?&‘?%@?‘%&%%tlﬁl%r\nl? tial
infusion rate of 1 nmg/m.n or lower. W |l be ipcreased.up tq 3 /mn. The

i ni tlBAl i nfusi ofhilg@By fjablegaeqng of é&&%ﬁ@%&@ﬁﬁ%&?ﬁl%f%ﬁ%@%&%%n
increments of 0.5 ng/mn. Doses of | MGN901 that can be adm nistered jin

ac c arsedmathinaihe otk of heainvénsionatypicaby ard peferg@dy g/ aempoyiopdy 3APinissresdy/ np
and 112 ng/nR2. It is expected that the dose intensity of | MaN901 over 12
weeks aMulanbéa afjectionsind 405t prfarhly S#0infoglon? ByeHis tamy i@ ectBD0' ibgp/meandr 1008
ng/ n2, dependi ng on the specific dosing schedul e enpl oyed.. Lenalidom de

wi | 1nBan@dsthphssi s i€ boredfuBy H%RueId i3 ABr@RESud I the Rmadapy the tebm21, every
four weeks and dexanet hasone nmay be adm nistered at a dose of 40 ng once

dai ly @ 109,aﬁtzis Heaft tB&éhé‘@&nﬁcgsmo%Vig 'i%ff)o%u@&?i%ﬁ! 5 BRLE d50aly HRPréerdRth

dexamnet haso e adm nistere out 30 mnutes prior to infusion with

WO 2011/ Q50180PCT/.1US2010/ Q53579 | 01, Tre nt_s I ded by a
pr op‘f‘?}‘r‘F’é’gg}ie W o CP@@P?‘PEW} c%betl\%gnglﬁ}%er%c{r gogbgﬁ%m%raﬁf#}&uﬁ’tg?l?éﬁﬁ%

| MGNOO1, the patients should receive dexapet hasone 8 ( simlar steroid
equi i Ipesferblyyis adminpstesepiothe hugan i veRgs ford’éfﬁarﬂ‘?flwggi' oﬁ/,i"e%\ roxi mately
one hour prior to the infusion, patients should receive dexanmet hasone 10 ny
|V (iovergiveinhethodsisemplayed tukillimsnt Fells) hoyemer.apiraumetad pdipindstgyen 15of

dexanet hasone at 40 ng, then the dose of dexanethasone at 10 ng IV one hour
pri opartieuliMepiefdrtedi MWheni the chrapesitidr isddmidideréll by hwgestingdgnynuitablgiimeetion
identify a dosing reginmen that will inprove the efficacy of a current

tr eaf VR cah $YSE ol AdndiMbiet e @ofpB4iAR dir&ifyit6 aG¥mbd. | Forkrarapleeths edmhrsed on
tunor response through neasuring paraneters such as decrease in nyleom

LA S o GBI i S vl
- [83] In a first aspect of the invention the antibody-maytansinoid conjugate, such as,
for example, IMGN901, is administered on a schedule of Day 1 and Day 8, every 3 weeks.

[84] In the first aspect, the exemplary anti-CD56-maytansinoid conjugate, such as

IMGNO901 is administered intravenously as single-agent therapy on days 1 and 8 every 21 days at
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[ 108] Preferred aspects of this invention are described herein, including
the best nobde known to the inventors for carrying out the invention.

Vari at i orwoabittisose preferred aspects may becone appar e RCTIUS24100535790f
ordinary skill in the art upon reading the foregoing description. The
inventors expect skilled artisans to enploy such variations as appropri ate,
and the inventors intend for the invention to be practiced otherw se than
as specifically described herein. Accordingly, this invention includes all

appchitin on e ool vl od e appencaRt EBPEE Fl&8@2°r°5ﬁ§ﬁfyerf%o .%L?I on

of the above-descr.i bed eI errents in all possible variat t her IS
enconpidy atithsyate o 1inps/a vrdﬁwewIéggerafeﬁeﬁhwnsféﬁ%&ﬁ“‘c@% eﬁ gAY Y ot herw se
clearly contradicted by context. W Caim 1.A nethod for treating cancer,
conpintehseg uprte 3tmg/atin myefarablybip éudrenents erdtimofe prefeeabiveintingeminte 0Py | act i ¢
corticosteroids and subsequently adm nistering an anti-CD56- naytansi noid

conj MgAkia. PYefbablésiondt dTtthedbniudiatd ¢ 90 Righst arl I@tag/el’, ih agivern couede. | ower on a
schedul e selected fromthe group consisting of: (1) an anount of at |east

| t | t
abouf, 3 abouttgggg%)} n&% %6 ﬁayt@f(ﬁﬁd{dkn dﬁgaéi‘%g&ﬁas MENG@), i@t | east an

anoun day 2 a every three meeks

2. Th d of wh t th
conpﬁreg@fsgﬁw@%rpﬁy?waﬁﬁ%ﬁwsﬁ e A R b e Bl
wherein the anti - CD56- matan5|n0|d nj e is. 1 Ma\N901 4The met hod
ac cotti-GfSpunetansiond CW& ndiogeh %1&% fu@%ﬁﬂmﬁté%%loﬁfﬁ e Y5 O%at e

preferably about one hour prior to the infusion, patients should also receive premedication with
corticosteroids. This dosing schedule can yield a dose intensity of the anti-CD56-maytansinoid
conjugate of at least about 360 mg/m’ over 6 weeks.

[85] In a second aspect of the invention the exemplary anti-CD56-maytansinoid
conjugate, such as IMGN901, is administered on a schedule of day 1, day 2, and day 3, every 3
weeks.

[86] In the second aspect, the exemplary anti-CD56-maytansinoid conjugate is
administered intravenously as single-agent therapy daily for 3 days every 3 weeks. The anti-
CD56-maytansinoid conjugate, such as IMGN901, is administered at a dose of at least about 30
mg/m2 . The anti-CD56-maytansinoid conjugate is infused initially at the rate of 1 mg/min or
lower. If tolerated, the infusion rate may be subsequently increased up to 3 mg/min, preferably
in increments and more preferably in increments of 0.5 mg/min. Preferred doses of the
conjugate are 30 mg/m?, 36 mg/m?, 48 mg/m?, 60 mg/m?, and 75 mg/m’ and 94 mg/mz, ina

given course. Treatment with the anti-CD56-maytansinoid conjugate should be preceded by a
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I's adm nistered at a dose selected fromthe group consisting of: (a)

| eas
abou

according to claim 2, wherein the anti-CD56-maytansi noid conjugate is

adm
abou
| eas
(c)

week

t about 90 ng/nR on day 1 and day 8 every three weeks, and (b) at
t llawogbnsersoday 1 and day 8 every three weeks. 5PTmAISxEnI063579

nistered at a dose selected fromthe group consisting of: (a) at
t 30 ng/n2 on day on day 1, day 2 and day 3, every three weeks, (

at
| east

| east
b) at

t about 36 ng/n2 on day on day 1, day 2 and day 3, every three weeks,

gr:[opil as‘t%@%&%@@%%@%@éﬁ%@% fg?%%‘%g’fgﬁ% toladncqi%}/str%tigrp (C)if tgg Xnt?’-CD%\é—er yt
maytansinoid conjugate and on the day of administration, preferably about one hour prior to the
infusion. This dosing schedule can yield a dose intensity of the anti-CD56-maytansinoid
conjugate of at least about 360 mg/m” over 6 weeks.

[87] In a third aspect of the invention, the exemplary anti-CD56-maytansinoid
conjugate, such as IMGN901, treatment is administered on a schedule of day 1, day 8, and day
15, every 4 weeks.

[88] The exemplary anti-CD56-maytansinoid conjugate is administered
intravenously as a single agent on days 1, 8, and 15 every 4 weeks. The exemplary anti-CD56-
maytansinoid conjugate is administered at a dose of at least about 60 mg/m”. The exemplary
anti-CD56-maytansinoid conjugate is infused initially at the rate of 1 mg/min or lower. If
tolerated, the infusion rate may be subsequently increased up to 3 mg/min, preferably in
increments and more preferably in increments of 0.5 mg/min. Preferred doses of the conjugate
are 60 mg/m?, 75 mg/m?, 90 mg/m” and 112 mg/m?, in a given course. Treatment with the anti-
CD56-maytansinoid conjugate should be preceded by a prophylactic corticosteroid regimen on
the day prior to and on the day of administration, preferably about one hour prior to infusion of
the anti-CD56-maytansinoid conjugate. This dosing schedule can yield a dose intensity of the
anti-CD56-maytansinoid conjugate at least about 540 mg/m2 over 12 weeks.

[89] In a fourth aspect of the invention the conjugate, such as IMGN901, treatment is
administeréd on a schedule of day 1, day 8, and day 15, every 4 weeks or on day 1 and day 8

every three weeks in combination with other anti-cancer agents or other anticancer treatment.
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(d) at |east about 60 ng/n2 on day on day 1, day 2 and day 3, every three
weeks, and (e) at |east about 75 ng/n2 on day on day 1, day 2 and day 3,

every thrwe 208¢l58180 6. The net hod accordi ng to cl aiPeraiS2eveszasTn t he
cancer is selected fromthe group consisting of snmall cell lung cancer;
ovarian cancer; non small cell lung cancer; neuroendocrine tunors selected

fromthe group consisting of Merkel cell carcinoma, |arge cel
neur oendocri ne carci nona of the |ung, neuroendocrine tunors of the pancreas

and gastro-intestinal tract; breast cancer; typical and atypi.cal carcinoid
of tABU¢ARGET atgé‘ﬁr%‘i‘ﬂné9{1‘6ﬂ‘arf‘o’é?af?\g@&%?ﬂ&}ﬂ%%?é%g@r?g&m% ?@8%5518@5; W | ns
tumor; schwannonmg; nultiple nyeloma; Natural Killer (NK) cell |ynphona; and
acut eomiyishtoy tSimilpdy leghidagcer treatment MEERS OPRPIHONC XS BRI EFLBERS &4 m 2,
wherein the corticosteroid is selected fromthe group consisting of

dexafretdpas esel inhkeirenptiaseancer bilciesenin dembihbtio. stirieg@nple] exeinpéspne
propi onate, hydroctorisone, nethyl prednisol one, prednisolone, prednisone

and {NGRERI Pk ARBaREEN AN idslidomide anddexhRRIBI QA iR66Abidhtch wRh Cl ai m 7,
wherein the corticosteroid is dexamet hasone. 9. The net hod accordi ng

to claim. furt.her . 18] fgdgg j ) i AU ER agent .
10. ﬁiﬁgostlré%%lgcf a%ibé)g)({)artlg’ioa%mfl %a%gal m Fye%?%&l)n tﬁéepc?)srr&é\?ep% eatlﬁ Ef urt her
conprises an antihistamne in conbination with the corticosteroid.
11. TRHZRARCKSd according to claim2, wherein the antihistanine is

di phenhydr am ne.
[90] In the fourth aspect, the conjugate, such as IMGN901, is administered

intravenously in combination with another anti-cancer agent, such as lenalidomide and
dexamethasone or etoposide and carboplatin. IMGN901 is administered on days 1, 8, and 15,
every 4 weeks at a dose of at least about 45 mg/m’, or at least an amount of about 45 mg/m? on
day 1 and day 8, every three weeks. The conjugate is infused initially at a rate of 1 mg/min or
lower. If tolerated, the infusion rate may be subsequently increased up to 3 mg/min, preferably
in increments and more preferably in increments of 0.5 mg/min. Preferred doses of IMGN901
are 60 mg/mz, 75 mg/m?, 90 mg/m” and 112 mg/m?, in a given course. Treatment should be
preceded by a prophylactic steroid regimen on the day prior to administration and on the day of
administration, preferably about one hour prior to infusion. This dosing schedule can yield a
dose intensity of IMGN901 of at least about 540 mg/m” over 12 weeks.

[91] Known corticosteroids commonly used, including dexamethasone,
beclomethasone, budesonide, flunisolide, fluticasone propionate, hydroctorisone,
methylprednisolone, prednisolone, prednisone and trimacinolione acetonide may be used in the

present invention. Dexamethasone is the preferred steroid. Known antihistamines including
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WO 2011/ 050180PCT/ US2010/ 053579 12. The met hod according to claim 2, further
conprising increasing the infusion rate increnentally up to 3 ng/mn if the
initial iwbusilonsorsate is tolerated. 13. The nmet hod accor #cmgiSb@omb3sTm 2,
further conprising increasing the infusion rate up to 3 ng/mn in
increments of 0.5 ng/mn if the initial fusion rate is tolerated.

14. A dosing reginmen for the treatnent of cancer, conprising pre-treating a
subject in need of treatnment with prophylactic corticosteroids and

subsequent |y adm ni stering an, ant.i CD56-1mayt ansinoi.d_conj u . by i nfusion
at aﬁi‘%f‘]ﬁ}hﬁfié@lﬁ?‘ﬁ% ﬁ% Hsetda{g 8018‘@“?&%7\?1‘?ﬁheoélorﬁ%%lrmgsnasaa gljé) Rg}%&ec I?sé%'l ect ed
fromthe group consisting of: (1) an anobunt of at |east about 90 ng/n2 on
day treaamentdayhegpresopeinyentinee weeks; and (2) an ampunt of at |east about 30
ng/m2 on day 1, day 2 and day 3, every three weeks. 15.The dosing reginen
of cf9aim 14, wh@&heimpsatdimetheds oftatroéntead desage negimens efdhpimvertsont wigh
treatment of mammalian tunors. 16. The nethod according to claim14, wherein
t he aRGh - fRYhAdsiARb/ugate provide at least 25% an increase in dose intensity when

compared over a 6 week initial treatment duration to conventional methods.

[93] All references, including publications, patent applications, and patents, cited

herein are hereby incorporated by reference to the same extent as if each reference were

individually and specifically indicated to be incorporated by reference and were set forth in its

entirety herein.

[94] The following examples describe the invention in greater detail and are intended

to illustrate but not to limit the invention.

EXAMPLES
[95] The improved IMGN901 methods of treatment examples disclosed below
provide at least a 25% increase in dose intensity when compared over an initial 6 week treatment

duration.

Example 1. Comparison of IMGN901 treatment With and Without Pretreatment with

Corticosteroids and a Reduced Initial Infusion Rate.

[96] Data in approximately 150 patients enrolled in three Phase I studies evaluating

MM, SCLC and MCC confirm the low systemic toxicity of IMGN901. The most noteworthy
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conjugate is I MAN901. 17.The nethod according to claim14, wherein t
anti - CD56- mayt ansi noi d conjugate is adm nistered at a dose sel ected
t he groupwoansivsvisng of . (a) at | east about 90 ng/ n2 onPdaysolaos3sda
every three weeks and (b) at |east about 112 ng/n2 on day 1 and day
three weeks. 18. The nethod according to claim 14, wherein the
anti - CD56- mayt ansi noi d conjugate is adm nistered at a dose sel ected
the group consisiting of: (a) at |east about 30 ng/n2 on day on day

2 and day 3, every th ks, )11/
advers)é events (AES)S weré 8?ad\g%ean%i’4 m\e/f\grzlg%i%—/h gg}}rggtggls-/a%%%g e%/\%%sée%%aches;

After implementation of a slowed infusion rate and routine steroid prophylaxis prior to treatment
according to the dosing schedules of the invention, meningitis-like symptoms have not been
reported subsequently and Grade 3 and 4 headache have not been reported at the maximum
tolerated dose (MTD) for any study. There were no clinically significant changes in
hematological parameters and, in particular, no evidence of myelosuppression. Most AEs
experienced to date are consistent with those expected in this patient group of heavily pretreated
cancer patients.

[97] In the first study, IMGN901 was initially given to patients by IV infusions

without prophylactic measures. Two patients received the drug at 75 mg/m” and and one patient

he

from

y 8

8 every

from
1, day

at 67.5 mg/m®. Each of the three patients appeared to have aseptic/chemical meningitis on Cycle

1 Day 1. Severe headaches occurred in all three patients approximately 8-12 hours after
receiving the first infusion of IMGN901. Each of the patients responded well to treatment
including Tylenol and Zofran for their meningitis and their symptoms rapidly improved and
resolved over 2-5 days.

[98] Subsequently, three additional patients received IMGN901 at a dose of 60

mg/m2 and developed grade 3 or 4 headaches that were reported as SAEs after receiving the first

infusion on Cycle 1 Day 1. Patients were admitted to the hospital and received treatment for the
headaches. All symptoms resolved over several days.
[99] The protocol for this Study was subsequently amended to recommend

prophylactic measures according to the invention. The prophylactici measures included
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(b) at |east about 36 ng/n2 on day on day 1, day 2 and day 3, every three
weeks; (c) at |east about 48 ng/n2 on day on day 1, day 2 and day 3, every
t hree weew®;20(1domd | east about 60 ng/ nR on day on day PCTABR018/0835d9 day 3,
every three weeks; and (e) at |east about 75 ng/n2 on day on day 1, day 2

and day 3, every three weeks. 19. The method according to claim 14,
mhereln the cancer is selected fromthe group consisting of small cell lung
cancer; ovarian cancer; non small cell lung cancer; neuroendocrine tunors

selected fromthe. group.cqonsisti f el,l .carcino l.ar cel

negr @ﬁﬁ@gpﬁﬁ?‘gﬁﬁgﬁﬁbﬁﬁxG?aP§8nﬂ%ﬁ§y0%@@?%%%@5@??%31qﬁ%bﬁgmgﬁa?ggopancreas
an astro-intestinal tract; breast cancer; typical and atypic carcinoid
of tg?éldel]%’@;Of AeErobradaghsmaerticaperangids inghe @5@@? %Hﬁ?ﬁwégqa?@é@%%é? oM | s
tumor; schwannoma; nultiple nyeloma; Natural Killer (NK) cell |ynphoma; and
acut 60 mgérh%)wjithithle preplkdaitm. measures uR®r tHewotveslroendoent di ng to cl ai m 14,
wherein the corticosteroid is selected fromthe group consisting of
dexaprjopasone, hegkawal CrnRARSAYARS QaiieR redelutditsofiistes, thiek ylanaed dily

propi onate, hydroctorisone, mnethyl predni sol one, prednisolone, prednisone

and h&%@?ﬁﬁh\ﬂ@]ﬂ%!@%‘c %E?ﬂﬂi dgo pgghylac%e%ﬂ%s%@gﬁn%gs@é?ér&i T fafiefd @i M 20,

wher el e corticosteroirdiis xanet hasone. he net hod accordi ng
to claim 14, wherein the pre-tr.eating further. c riS: jjhi stam ne in
combASTBH ACTE ecare Regevrpparentd Wbt BB e AR 4 D07
claim 22, wherein the antihistam pe is di phenhydram ne, . 24 . The
met h&fe@%’éﬁ@ie% fqllpwed Dy An eRIsofie ¥ YRsRilipg i Witsr gatmeat with cadeing @ 4hfiysi on
rate incrementally up to 3 ng/mn if the initial infusion rate is
t ol eemktch was given. All symptoms resolved within six days. Given that this patient developed

severe headache after IMGN901 was infused over 40 minutes, an additional six patients were

treated with IMGNO901 at a slower infusion rate of 1 mg/min. No IMGN901-related grade 3 or 4

headaches or other toxicities at the 75 mg/m* dose were observed, although two out of the six

patients then treated at this dose with the slower infusion rate did develop grade 2 headaches.

Example 2. Method of IMGN901 Treatment on a Day 1. 8, Every 3 Weeks Schedule in Patients

with Heavily Pre-Treated CD56-Positive Multiple Myeloma.

[101] IMGN901 was administered intravenously as single-agent therapy on days 1
and 8 every 21 days at a dose of at least 90 mg/m?, yielding a dose intensity of at least 360
mg/m2 over 6 weeks. Three patients each were administered dose levels of 40 mg/mz, 60 mg/mz,
75 mg/m2 and 90 mg/m’, while eight patients were administered a dose level of 112 mg/m2 and
six patients were administered a dose level of 140 mg/m”. IMGN901 was infused initially at the

rate of 1 mg/min. If tolerated, the initial infusion rate of 1 mg/min was increased up to 3 mg/min.
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WO 2011/ 050180PCT/ US2010/ 053579 25. The nethod according to claim
14, further conprising increasing the infusion rate in increments of 0.5
ng/ mn upwocoB/osgrsmin if the initial infusion rate is t@eCensead053579 26.
A method for treating cancer, conprising pre-treating a subject in need of
treatment with prophylactic corticosteroids and subsequently adm nistering
an anti-CD56- maytansinoid conjugate by infusion at an initial infusion
rate of 1 ng/mn or lower in conbination with another anticancer treatnent

on a_schedul e selected fromt rou nsi stin 1 n

eactresigisal Wi THGO i rpced D pepaane gl ot deRler RERE. “and' (2)
at | east an anount of about 45 ng/n2 on day 1 and day 8, every.three weeks.
27. deElyerrive tchastiniofstratier of IMGNGHe WFIWT%KP@V%@W‘?&”W}%FE heF S(E%‘Hérer further
conprises treating mammalian tunors. 28. The net hod accordlng to

cl ai gierdhl eqoharteai)bytheuth BID- Chbihe day bARGGHONY adwmitjisigéivs, dnd apMoxmgately

29. The nmethod according to claim 26, wherein the anti-CD56-nmayt ansi noi d

conj {03t Gir gﬁoﬁg M NinBls®Ine fattint e 8681 Eerh@ethasbnkromg e (@rsitiitarcensidst i ng of :
(a) at t about 45 ng/n2 on day 1, day 8, and day 15, every four weeks

(b) at about 60 ng/n2 on day 1, day 8, and day 15, every four weeks;
(c) %C{u“faza@t about 45 ng/ n2 on day 1, day 8, and day 15, every four vveeks;

[102] An investigator-reported partial response was observed in a patient treated at
140 mg/m2 and the patient has remained on treatment for over a year. Three minor responses
were reported in one patient each at doses of 60, 90 and 112 mg/m?, with two of these sustained
for 45 weeks or longer. Eleven patients had stable disease, with four of these patients having
remained on treatment for 24 weeks or longer. Ten patients had IMGN901 treatment duration in
excess of some regimens used earlier in the course of their disease. Eight of these ten patients
had IMGNO901 treatment duration longer than the most recent regimen used to treat their disease
(total treatment duration with IMGN901 = 281 weeks for these 8 patients versus total treatment
duration on most previous myeloma regimen = 69 weeks). Mild to moderate headache, fatigue
and neuropathy, and some mild, transient lab abnormalities were the most commonly reported

adverse events related to IMGN901.

Example 3. Method of IMGN901 Treatment on a Day 1,2, 3 Every 3 Weeks Schedule in

Patients with CD56-Postive Solid Tumors.
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(d) at |east about 60 ng/n2 on day 1, day 8, and day 15, every four weeks;
(e) at least about 75 ng/n2 on day 1, day 8, and day 15, every four weeks;
(f) at | esot20u50t8090 ng/ n2 on day 1, day 8, and day 15pCaxseyr0f63s9 weeks;
and (g) at |east about 112 ng/n2 on day 1, day 8, and day 15, every four
weeks. WO 2011/050180PCT/ US2010/ 053579 30. The nethod according to claim
26, wherein the anti-CD56-maytansi noid conjugate is adm ni stered at a dose
selected fromthe group consisting of: (a) at |east about 45 ng/nR2 on day 1

and on_day 8, eyer ree <S;
on C{593]8, yever yﬂ\{lﬁﬁgép\){@éﬁ Frllfsstéreé ?r?tra%gngu%gfse}s s?nbg elilggegpthgga/pg%aﬁ}p foqeﬁy 1 and
days every 3 weeks. IMGN901 was administered at a dose of at least 60 mg/m’, yielding a dose

intensity of at least 360 mg/m2 over 6 weeks. Patients were dosed as follows:

Dose 4 8 16 24 36 48 60 75 94 Total
(mg/m”)

Patients | 4 4 6 4 4 7 11 22 2 64
(n)

[104] IMGNO901 is infused initially at the rate of 1 mg/min. If tolerated, the initial

infusion rate of 1 mg/min was increased up to 3 mg/min. Treatment with IMGN901 was
preceded by a prophylactic corticosteroid regimen. On the day prior to administration of
IMGN901, patients received dexamethasone 8 mg (or similar steroid equivalent) by mouth BID.
On the day of IMGN901 administration, and approximately one hour prior to the infusion,
patients received dexamethasone 10 mg IV (or similar steroid equivalent).

[105] One Merkel Cell Carcinoma ("MCC") patient treated at 36 mg/m” attained a
complete response and has been disease free in excess of five years without any subsequent
treatment. One MCC patient treated at 60 mg/m” had a partial response that evolved into a
complete response based on clinical examination and has been disease-free for seventeen months.
One small cell lung cancer ("SCLC") patient treated at 75 mg/m2 had an unconfirmed partial

response (patient had refractory disease). In total, thirteen patients experienced some reduction
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(c) at least about 75 ng/n2 on day 1 and on day 8, every three weeks; (d)
at | east about 90 ng/n2 on day 1 and on day 8, every three weeks; and (e)
at | east wbaot/sd®ony/ n2 on day 1 and on day 8, every tRCEAS2ME0}0S3579

31. The nmet hod according to claim 26, wherein said another anticancer
treatnment is |enalidom de and dexanet hasone. 32. The net hod according to
claim31l, wherein lenalidom de is adm nistered in an anount of about 25 ng
daily on days 1 to 21, every four weeks. 33.The nmethod according to claim

31, wherein dexanet hasone i dmini stered in.an unt. of about 40 daily
on’ clomor Bl T eEd Ry a8y Sorerety i 4SRN B hieCive R T2, 0
according to claim32, wherein dexanethasone is adm nistered in an

patients had protocol-defined stable disease based on clinical assessment and tumor

measurements. These included: (i) three MCC patients (two who received four cycles of

treatment and one who has received seven cycles of treatment) and (ii) three SCLC patients with

stable disease lasting at least 90 days. Six patients received IMGN901 longer than their most

recent prior therapy.

Example 4. Method of IMGN901 Treatment on a Day 1. 8. 15 Every 4 Weeks Schedule in

Combination with Another Anti-Cancer Agent.

[106] IMGNO901 will be administered intravenously on days 1, 8, 15 every 4 weeks in
combination with lenalidomide and dexamethasone. IMGN901 will be administered at a dose of
at least 45 mg/m? over 12 weeks. IMGN901 will be infused initially at the rate of 1 mg/min. If
tolerated, the initial infusion rate of 1 mg/min or lower will be increased up to 3 mg/min. The
initial infusion rate will be increased incrementally, preferably in increments of 0.5 mg/min.
Doses of IMGN901 that can be administered in accordance with the invention are 45 mg/m?, 60
mg/mz, 75 mg/mz, 90 mg/m* and 112 mg/m®. It is expected that the dose intensity of IMGN901
over 12 weeks will be at least 405 mg/m?, 540 mg/m?, 675 mg/m®, 810 mg/m? or 1008 mg/m?,
depending on the specific dosing schedule employed.. Lenalidomide will be administered at a
dose of 25 mg once daily on days 1 to 21, every four weeks and dexamethasone may be
administered at a dose of 40 mg once daily on days 1, 8, 15 and 22, every 4 weeks. Both

Lenalidomide and dexamethasone will be administered about 30 minutes prior to infusion with
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anount of about 40 ng daily on day 1, day 8, day 15 and day 22, every four
weeks. 35. The met hod according to claim 31, wherein | enalidomde and
dexanet hasoneliaseisadm ni stered oral ly. 36. The nmet hod aceordisagroiosssed ai m 26,
wherein said another anticancer treatnent is etoposide and carboplatin. WO
2011/ 050180PCT/ US2010/ 053579 37. The nethod according to claim 36,
wherein etoposide is adm nistered in an anmount of about 75-120 ng/n2 on day
1, day 2 and day 3 and carboplatin is adm nistered in an anmount of about

27, (MGrEn Besfinl Shdud BE e RRE o masi b F B So Rt e, ©
39. The nethod according to claim 37, wherein carboplatin is adn nistered
in atv adpoistratim fIMGNY lathe patients should receive dexamethasone 8 mg (or similar

steroid equivalent) by mouth BID and, on the day of administration, approximately one hour

prior to the infusion, patients should receive dexamethasone 10 mg IV (or similar steroid

equivalent). If patients receive a dose of dexamethasone at 40 mg, then the dose of

dexamethasone at 10 mg IV one hour prior to the infusion will be omitted.

[107] The study will aim to identify a dosing regimen that will improve the efficacy of

a current treatment regimen in multiple myeloma. Efficacy will be assessed based on tumor

response through measuring parameters such as decrease in myleoma proteins in the blood and

urine, improvement in progression-free survival, time to progression and overall survival.

[108] Preferred aspects of this invention are described herein, including the best mode
known to the inventors for carrying out the invention. Variations of those preferred aspects may
become apparent to those of ordinary skill in the art upon reading the foregoing description. The
inventors expect skilled artisans to employ such variations as appropriate, and the inventors
intend for the invention to be practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and equivalents of the subject matter
recited in the claims appended hereto as permitted by applicable law. Moreover, any
combination of the above-described elements in all possible variations thereof is encompassed by

the invention unless otherwise indicated herein or otherwise clearly contradicted by context.
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40. The nethod according to claim 38, wherein carboplatin is adm ni stered

in an anount of about 6 AUC 41. The nethod according to cl ai m 36,
wher ei n ewoposi/delsis admi ni stered orally. 42. ThePg@tusea0as3sey di ng to
cl aim 36, where etoposide is adm nistered intravenously. 43. The

met hod according to claim36, wherein carboplatin is adm ni stered

i ntravenously. 44. The nethod according to claim26, wherein the
cancer is selected fromthe group consisting of snmall cell |ung cancer;
ovarian cancer; non small cell lung cancer; neuroendocrine tunors selected

f r om¥felagpoup consisting of Merkel cell carcinoma, |arge cel

neur oendocri ne carcinoma of the |ung, neuroendocrine tunors of the pancreas
and gastr o-i nt Ashethad fortmeting ¢taneers toropmsieg prettygatingh semectan ygsidedl car ci noi d
of the lung; neurobl astonma; sarcomas; osteosarconmas; astrocytomas; WI ns

t UNDfreatffeRNIR @Fophy IAttid dd@licostysitonml susddueady Kirhindteriniiéh aagldD36snphonme;  and
acute nyelocytic | eukem a. W02011/050180PCT/ US2010/ 053579 45. The

met hﬂﬁzﬁaﬁﬁ%ﬂi c!agj[utg&e %Lo/gﬁiggiaﬁ at HBEEH hihdi6n £RE b CRBHBIMA: o 0hel RELARL f rom

t he group consisting examet hasone, becl onet haSone, budesoni de,
flunisoli fluticasone propionate, hydr.octorisQ h [ I ne,
pr oanmgsrbfiem e eieh? SR B R 7T A Eralit AL L aBaR AP ShREGEERPTE: |
according to claim26, wherein the corticosteroig is dex t hason
47. $revepethrrsavesks cindi (ARt erst oWy of gt 3b MY Re 05?1@1 f ’rcgé{n?l ar?a ¥t her
conprises an antihistamne in conbination with the corticosteroid.

every three weeks.

2. The method of claim 1, wherein said method of treating cancer further comprises

treating mammalian tumors.

3. The method according to claim 2, wherein the anti-CD56-maytansinoid conjugate
is IMGN901.
4, The method according to claim 2, wherein the anti-CD56-maytansinoid conjugate

is administered at a dose selected from the group consisting of:
(a) at least about 90 mg/m” on day 1 and day 8 every three weeks, and
(b) at least about 112 mg/m” on day 1 and day 8 every three weeks.
5. The method according to claim 2, wherein the anti-CD56-maytansinoid conjugate
is administered at a dose selected from the group consisting of:
(a) at least about 30 mg/m” on day on day 1, day 2 and day 3, every three weeks,
(b) at least about 36 mg/m” on day on day 1, day 2 and day 3, every three weeks,

(c) at least about 48 mg/m” on day on day 1, day 2 and day 3, every three weeks,
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48. The nethod according to claim47, wherein the antihistamne is

di phenhydram ne. 49. The nethod according to claim47, further
conpri si nyoiznisasong the infusion rate increnental |y upCras3owsssirn if the
initial infusion rate is tol erated. 50. The nethod according to claim

47, further conprising increasing the infusion rate up to 3 ng/mn in
increments of 0.5 ng/mn if the initial infusion rate is tolerated.

51@_ dosi ng regidme][l for the treatnent of cancer, conprising pre-treating a
subject in need of treatnent with prophyl actjc _corticqgsterojds an
subsequent | y ddhitipast é‘?qqﬁéoa%g/‘&%\% Bé&isgn ﬁ@yf izﬁﬁﬁdlaxgn?vﬁﬁé@éeeb‘yeqiﬁ’f usi on

at an initial infusion rate of 1 ng/mn or lower in conbination with

anot her aardi cancer treatment on a schedul e selected fromthe group
consisting of: (1) an anount of at |east about 45 ng/nR2 on day 1, day 8 and.

day 15 every f@eyxst lv@ekisout anthg/} oAdapomuat 1,afay 2tand elag 8, alkouthretSversn? on
day 1, and day 8, every three weeks. 52. The dosing reginmen of claimb51,

rmrmal § anct uror e o S0 PEFBES R DR O E eSS L PR R cora
_ . . The met hod accordi ng
to Céoanlsm n%l' of é’r@ﬁ ((:aellﬂu}lgl gan%grt; io(za%(sc_an éf,t r%r}lsén%ﬁ é%ll lung cancer; neuroendocrine
tumors selected from the group consisting of Merkel cell carcinoma, large cell neuroendocrine
carcinoma of the lung, neuroendocrine tumors of the pancreas and gastro-intestinal tract; breast
cancer; typical and atypical carcinoid of the lung; neuroblastoma; sarcomas; osteosarcomas;
astrocytomas; Wilms tumor; schwannoma; multiple myeloma, Natural Killer (NK) cell
lymphoma; and acute myelocytic leukemia.
7. The method according to claim 2, wherein the corticosteroid is selected from the

group consisting of dexamethasone, beclomethasone, budesonide, flunisolide, fluticasone

propionate, hydroctorisone, methylprednisolone, prednisolone, prednisone and trimacinolione

acetonide.
8. The method according to claim 7, wherein the corticosteroid is dexamethasone.
9. The method according to claim 2, further comprising administration of an anti-

cancer agent.

10.  The method according to claim 2, wherein the pre-treating further comprises an
antihistamine in combination with the corticosteroid.

11.  The method according to claim 2, wherein the antihistamine is diphenhydramine.
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conjugate is | MAN901. 54.The nethod according to claimb51, wherein the
anti - CD56- mayt ansi noid conjugate is admnistered at a dose selected from
t he groupwoansivsvisng of . (a) at | east about 45 ng/ n2 onPdays2gloes3s78, and

day 15,
day 15,
day 15,
day 15,
and day 1
wherein

every four weeks; (b) at |east about 60 ng/n2 on day 1, day 8, and
every four weeks; (c) at |east about 75 ng/n2 on day 1, day 8, and
every four weeks; (d) at |east about 90 ng/n2 on day 1, day 8, and
every four weeks; and (e) at |east about 112 ng/nR2 on day 1, day 8,

LB Sl el 2 T SRR ARSIy e

sel ected fromthe group consisting of:

incrementally up to 3 mg/min if the initial intusion rate is tolerated.

13.  The method according to claim 2, further comprising increasing the infusion rate
up to 3 mg/min in increments of 0.5 mg/min if the initial fusion rate is tolerated.

14. A dosing regimen for the treatment of cancer, comprising pre-treating a subject in
need of treatment with prophylactic corticosteroids and subsequently administering an anti-
CD56-maytansinoid conjugate by infusion at an initial infusion rate of 1 mg/min or lower on a
schedule selected from the group consisting of: (1) an amount of at least about 90 mg/m” on day
1 and day 8, every three weeks; and (2) an amount of at least about 30 mg/m” on day 1, day 2
and day 3, every three weeks.

15.  The dosing regimen of claim 14, wherein said treatment of cancer further
comprises the treatment of mammalian tumors.

16.  The method according to claim 14, wherein the anti-CD56-maytansinoid
conjugate is IMGN901.

17.  The method according to claim 14, wherein the anti-CD56-maytansinoid
conjugate is administered at a dose selected from the group consisting of:

(a) at least about 90 mg/m” on day 1 and day 8 every three weeks and
(b) at least about 112 mg/m2 on day 1 and day 8 every three weeks.

18.  The method according to claim 14, wherein the anti-CD56-maytansinoid

conjugate is administered at a dose selected from the group consisiting of:

(a) at least about 30 mg/m2 on day on day 1, day 2 and day 3, every three weeks;
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(a) at |east about 45 ng/n2 on day 1 and on day 8, every three weeks; (b)
at | east about 60 ng/n2 on day 1 and on day 8, every three weeks; (c) at
| east abow© 206/05g1802 on day 1 and on day 8, every threePagalis201008357at | east
about 90 ng/n2 on day 1 and on day 8, every three weeks; and (e) at |east
about 112 ng/nR2 on day 1 and on day 8, every three weeks. 56. The
nmet hod according to claimb51l, wherein said another anticancer treatnment is
\IMe1naI [ dolm' deI agd dexamnet hasone. 57. The met hod according to cl ai m 56,

erein | enalidom de i
days 1 to(bp at le@s}@bg,utﬂéam?/g@g@%g%;%gy Il r]dayZand a9t3 g\];en%1 t Oget we2:e Srrg daily on

(c) at least about 48 mg/m” on day on day 1, day 2 and day 3, every three weeks;

(d) at least about 60 mg/m” on day on day 1, day 2 and day 3, every three weeks; and

(e) at least about 75 mg/m” on day on day 1, day 2 and day 3, every three weeks.

19. The method according to claim 14, wherein the cancer is selected from the group
consisting of small cell lung cancer; ovarian cancer; non small cell lung cancer; neuroendocrine
tumors selected from the group consisting of Merkel cell carcinoma, large cell neuroendocrine
carcinoma of the lung, neuroendocrine tumors of the pancreas and gastro-intestinal tract; breast
cancer; typical and atypical carcinoid of the lung; neuroblastoma; sarcomas; osteosarcomas;
astrocytomas; Wilms tumor; schwannoma; multiple myeloma; Natural Killer (NK) cell
lymphoma; and acute myelocytic leukemia.

20.  The method according to claim 14, wherein the corticosteroid is selected from the
group consisting of dexamethasone, beclomethasone, budesonide, flunisolide, fluticasone

propionate, hydroctorisone, methylprednisolone, prednisolone, prednisone and trimacinolione

acetonide.
21. The method according to claim 20, wherein the corticosteroid is dexamethasone.
22.  The method according to claim 14, wherein the pre-treating further comprises an

antihistamine in combination with the corticosteroid.
23.  The method according to claim 22, wherein the antihistamine is diphenhydramine.
24.  The method according to claim 14, further comprising increasing the infusion rate

incrementally up to 3 mg/min if the initial infusion rate is tolerated.
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WO 2011/ 050180PCT/ US2010/ 053579 58. The nethod according to claimb56,
wher ei n dexanet hasone is adm nistered in an anount of about 40 ng daily on
day 1, dayo@2p1idey1sd5 and day 22, every four weeks. PCHAIS20H0@5352¢ hod
according to claim57, wherein dexanmethasone is administered in an anount
of about 40 ng daily on day 1, day 8, day 15 and day 22, every four weeks.
60. The nethod according to claim56, wherein | enalidomde and
dlexamat hasone are admi ni stered orally. 61. The nmethod according to
clai m 51, wher e| n anot.her ntl cer treat.nent is etoposi.de an
carbopl at3n. The me‘g?g acER ”Pr%fon E‘gg ’Eil'i‘et’iQO’F‘BHW%ﬂr?ﬁr%afmg&ﬁeewg‘fshoner?%posi de
i s adm ni ster ed in an anmount of ab_out 75-120 ng/ n2 on day 1, day 2 and day
3 ania inaretonts af 0.4 gmarinp i 3 meywin if thedpitiahipiisoroptedpélerakds AUC on day 1
every three weeks. 63. The nmethod according to claim62, wherein
et oposi dexd.s admdih@l BF edating @ncamumirisifg @botettidddsubgdotrth need of
treatment with prophylactic corticosteroids and subsequently administering an anti-CD56-
maytansinoid conjugate by infusion at an initial infusion rate of 1 mg/min or lower in
combination with another anticancer treatment on a schedule selected from the group consisting
of: (1) an amount of at least about 45 mg/m” on day 1, day 8 and day 15, every four weeks; and
(2) at least an amount of about 45 mg/m” on day 1 and day 8, every three weeks.
27.  The method of claim 26, wherein said method of treating cancer further comprises
treating mammalian tumors.
28.  The method according to claim 26, wherein the anti-CD56-maytansinoid
conjugate is IMGN901.
29.  The method according to claim 26, wherein the anti-CD56-maytansinoid
conjugate is administered at a dose selected from the group consisting of:
(a) at least about 45 mg/m2 on day 1, day 8, and day 15, every four weeks
(b) at least about 60 mg/m” on day 1, day 8, and day 15, every four weeks;
(c) at least about 45 mg/m2 on day 1, day 8, and day 15, every four weeks;
(d) at least about 60 mg/m’ on day 1, day 8, and day 15, every four weeks;
(e) at least about 75 mg/m” on day 1, day 8, and day 15, every four weeks;
(f) at least about 90 mg/m” on day 1, day 8, and day 15, every four weeks; and

(g) at least about 112 mg/m”® on day 1, day 8, and day 15, every four weeks.
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64. The method according to claim62, wherein carboplatin is admnistered
in an anount of about 6 AUC 65. The nethod according to claim63,
wher ei n caiokzopl&disn i s admi nistered in an anmount of abo®CTAISAUIE053579 66.
The net hod according to claim®6l, wherein etoposide is adm nistered orally.
67. The nethod according to claim61l, where etoposide is adm nistered

i ntravenously. 68. The nethod according to claim61l, wherein
carboplatin is adm nistered intravenously. WO 2011/ 050180PCT/ US2010/ 053579

69. The nethod _according tg claimb5b er.ei.n the cer . is selected from
the group’®tonsii& mﬁfé‘o‘éﬁc?ﬁ‘gpg i %@%&%ﬂ&‘&%ﬂ%@@? ?‘&H‘W&ﬂ&% : non smal |
cell lung cancer; neuroendocrine tunors selected fromthe group consisting
of Mamjugatecie afimpusteief ehmdose apigeted Slom the grawreseiptingeotear ci noma of the |ung,
neuroendocrine tunors of the pancreas and gastro-intestinal tract; breast
cancer; typi cafa)andasabiyqit daimgar ohday d and oh ey Biavgry theervadskaist ona,;
sarconmes; osteosarcomes; astrocytomas; WIlns tunor; schwannoma; nultiple
nyel oma;  Nat ur @)y oKiehdt 8ot Wm&8F lonl dymhaRn dafnd, aew Brddiedasytic | eukeni a.
(c) at least about 75 mg/m” on day 1 and on day 8, every three weeks;
(d) at least about 90 mg/m” on day 1 and on day 8, every three weeks; and
(e) at least about 112 mg/m” on day 1 and on day 8, every three weeks.
31. The method according to claim 26, wherein said another anticancer treatment is
lenalidomide and dexamethasone.
32. The method according to claim 31, wherein lenalidomide is administered in an
amount of about 25 mg daily on days 1 to 21, every four weeks.
33.  The method according to claim 31, wherein dexamethasone is administered in an
amount of about 40 mg daily on day 1, day 8, day 15 and day 22, every four weeks.
34,  The method according to claim 32, wherein dexamethasone is administered in an
amount of about 40 mg daily on day 1, day 8, day 15 and day 22, every four weeks.
35.  The method according to claim 31, wherein lenalidomide and dexamethasone are

administered orally.

36.  The method according to claim 26, wherein said another anticancer treatment is

etoposide and carboplatin.
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70. The nmethod according to claimb51, wherein the corticosteroid is
sel ected fromthe group consisting of dexanethasone, becl onethasone
budesoni dep 2p1wnsvsol i de, fluticasone propionate, hydrocwdwnsmhﬁmiﬁ7§
met hyl pr edni sol one, predni sol one, prednisone and trimaci nolione acetoni de.
71. The nmethod according to claim70, wherein the corticosteroid is

dexamet hasone. 72. The method according to claim51, wherein the
pre-treating further conprises an antihistamne in conbination with the
corticosteroid. 73. The nmethod according 3o.clain172,.mherein t he

anti hi st & ne The wirthpd peppatingio@ain 36, wherep etoppldg s eiBdSEEd ™ hg to cl ai m
51, further conprising increasing the infusion rate increnentally up to 3
Mg/ Mirfiouirk of Hsouit A5-4128Img/mf ors dlaynl ,rday @ and depBendcatioplatin is admpgsterpddd At hod
according to claim51, further conprising increasing the infusion rate up
to %HgghgbpabﬂngnpAg3§ﬂ;@nﬁﬁed&#ﬁmgyandk&if the initial infusion rate is

t ol erat ed.
38.  The method according to claim 37, wherein etoposide is administered in an
amount of about 100 mg/m”.
39.  The method according to claim 37, wherein carboplatin is administered in an
amount of about 6 AUC.
40.  The method according to claim 38, wherein carboplatin is administered in an
amount of about 6 AUC.

41. The method according to claim 36, wherein etoposide is administered orally.

42.  The method according to claim 36, where etoposide is administered intravenously.

43.  The method according to claim 36, wherein carboplatin is administered
intravenously.
44.  The method according to claim 26, wherein the cancer is selected from the group

consisting of small cell lung cancer; ovarian cancer; non small cell lung cancer; neuroendocrine
tumors selected from the group consisting of Merkel cell carcinoma, large cell neuroendocrine
carcinoma of the lung, neuroendocrine tumors of the pancreas and gastro-intestinal tract; breast
cancer; typical and atypical carcinoid of the lung; neuroblastoma; sarcomas; osteosarcomas;
astrocytomas; Wilms tumor; schwannoma; multiple myeloma; Natural Killer (NK) cell

lymphoma; and acute myelocytic leukemia.
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45.  The method according to claim 26, wherein the corticosteroid is selected from the
group consisting of dexamethasone, beclomethasone, budesonide, flunisolide, fluticasone

propionate, hydroctorisone, methylprednisolone, prednisolone, prednisone and trimacinolione

acetonide.
46.  The method according to claim 26, wherein the corticosteroid is dexamethasone.
47.  The method according to claim 26, wherein the pre-treating further comprises an

antihistamine in combination with the corticosteroid.

48. The method according to claim 47, wherein the antihistamine is diphenhydramine.

49. The method according to claim 47, further comprising increasing the infusion rate
incrementally up to 3 mg/min if the initial infusion rate is tolerated.

50.  The method according to claim 47, further comprising increasing the infusion rate
up to 3 mg/min in increments of 0.5 mg/min if the initial infusion rate is tolerated.

51. A dosing regimen for the treatment of cancer, comprising pre-treating a subject in
need of treatment with prophylactic corticosteroids and subsequently administering an anti-
CD56-maytansinoid conjugate by infusion at an initial infusion rate of 1 mg/min or lower in
combination with another anticancer treatment on a schedule selected from the group consisting
of: (1) an amount of at least about 45 mg/m’® on day 1, day 8 and day 15 every four weeks; and
(2) an amount of at least about 45 rng/m2 on day 1, and day 8, every three weeks.

52.  The dosing regimen of claim 51, wherein said treatment of cancer further

comprises the treatment of mammalian tumors.
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53.  The method according to claim 51, wherein the anti-CD56-maytansinoid
conjugate is IMGN901.
54.  The method according to claim 51, wherein the anti-CD56-maytansinoid
conjugate is administered at a dose selected from the group consisting of:
(a) at least about 45 mg/m* on day 1, day 8, and day 15, every four weeks;
(b) at least about 60 mg/m? on day 1, day 8, and day 15, every four weeks;
(c) at least about 75 mg/m* on day 1, day 8, and day 15, every four weeks;
(d) at least about 90 mg/m® on day 1, day 8, and day 15, every four weeks; and
(e) at least about 112 .mg/mz on day 1, day 8, and day 15, every four weeks.
55.  The method according to claim 51, wherein the anti-CD56-maytansinoid
conjugate is administered at a dose selected from the group consisting of:
(a) at least about 45 mg/m? on day 1 and on day 8, every three weeks;
(b) at least about 60 mg/m? on day 1 and on day 8, every three weeks;
(c) at least about 75 mg/m” on day 1 and on day 8, every three weeks;
(d) at least about 90 mg/m? on day 1 and on day 8, every three weeks; and
(¢) at least about 112 mg/m? on day 1 and on day 8, every three weeks.
56.  The method according to claim 51, wherein said another anticancer treatment is
lenalidomide and dexamethasone.
57.  The method according to claim 56, wherein lenalidomide is administered in an

amount of about 25 mg daily on days 1 to 21, every four weeks.
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58.  The method according to claim 56, wherein dexamethasone is administered in an
amount of about 40 mg daily on day 1, day 8, day 15 and day 22, every four weeks.

59.  The method according to claim 57, wherein dexamethasone is administered in an
amount of about 40 mg daily on day 1, day 8, day 15 and day 22, every four weeks.

60.  The method according to claim 56, wherein lenalidomide and dexamethasone are
administered orally.

61.  The method according to claim 51, wherein said another anticancer treatment is
etoposide and carboplatin.

62.  The method according to claim 61, wherein etoposide is administered in an
amount of about 75-120 mg/m* on day 1, day 2 and day 3 and carboplatin is administered in an
amount of about 5-6 AUC on day 1 every three weeks.

63.  The method according to claim 62, wherein etoposide is administered in an
amount of about 100 mg/m’.

64.  The method according to claim 62, wherein carboplatin is administered in an
amount of about 6 AUC.

65.  The method according to claim 63, wherein carboplatin is administered in an
amount of about 6 AUC.

66.  The method according to claim 61, wherein etoposide is administered orally.

67. The method according to claim 61, where etoposide is administered intravenously.

68.  The method according to claim 61, wherein carboplatin is administered

intravenously.
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69.  The method according to claim 51, wherein the cancer is selected from the group
consisting of small cell lung cancer; ovarian cancer; non small cell lung cancer; neuroendocrine
tumors selected from the group consisting of Merkel cell carcinoma, large cell neuroendocrine
carcinoma of the lung, neuroendocrine tumors of the pancreas and gastro-intestinal tract; breast
cancer; typical and atypical carcinoid of the lung; neuroblastoma; sarcomas; osteosarcomas;
astrocytomas; Wilms tumor; schwannoma; multiple myeloma; Natural Killer (NK) cell
lymphoma; and acute myelocytic leukemia.

70. The method according to claim 51, wherein the corticosteroid is selected from the
group consisting of dexamethasone, beclomethasone, budesonide, flunisolide, fluticasone

propionate, hydroctorisone, methylprednisolone, prednisolone, prednisone and trimacinolione

acetonide.
71.  The method according to claim 70, wherein the corticosteroid is dexamethasone.
72. The method according to claim 51, wherein the pre-treating further comprises an

antihistamine in combination with the corticosteroid.
73.  The method according to claim 72, wherein the antihistamine is diphenhydramine.
74.  The method according to claim 51, further comprising increasing the infusion rate
incrementally up to 3 mg/min if the initial infusion rate is tolerated.
75. The method according to claim 51, further comprising increasing the infusion rate

up to 3 mg/min in increments of 0.5 mg/min if the initial infusion rate is tolerated.
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