5 Dosage reginen for adm ni stering an EpCAMKCD3 bi specific anti body The
present invention relates to a nethod (dosage regi nen) for adm nistering an
EpCAMKCDAwbi2epassfosc anti body to a hunman patient, conpr iPSTmP2¢1@)063795

adm nistering 10 continually a first dose of said antibody for a first
period of tinme; and consecutively (b) adm nistering continually a second
dose of said antibody for a second period of tine, wherein said second dose
exceeds said first dose. The nethods of the invention (and |ikew se the
dosage reginmen of the invention) are also suitable for treati ng EpCAM
positive epithelial cancer cells in a human patient, or for aneliorating
and/ or preventing a 15 nedical condition nediated by the continued

adm ni strati on of an EpCAMKCD3 bi specific antibody to a hunan patient. The
present invention also relates to the use of an EpCAMKCD3 bi specific
antibdﬁy for the preparation of a pharnmaceutical conposition to be used in
a nethod as d@‘dsagdrégiméﬁ}'oﬁtﬁniﬁfstérh?@fEﬁeAM&GD@tﬁW&moAarﬂfb@UVHCeUtl cal
package or kit conprising the first dose and the second dose as defined in
t he 20net hods/ dosage regi men of the present invention is disclosed as well.
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30i ntended to be enconpassed by the present invention. WD

2011/ 033105PCT/ EP2010/ 063795 4 will be understood to inply the inclusion of
a st at ed wotegears3sms step or group of integers or steps Ipatr/Brod10tobszos
exclusion of any other integer or step or group of integer or step. Several
docunents are cited throughout the text of this specification. Each of the
5 docunents cited herein (including aI patents, patent applications,
scientific publications, nmanufacturer's specifications, instructions,

etc.), vtmhsreameraan@guewvh@m Eﬁbﬁl\/héfp‘?@éro'n%ﬂﬁ&%@td%\%Wcérﬁ;fe%&@qﬁ/ in
their entirety. hing herein is to be construed as an adm ssion that the
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anti body. However, strikingly, the increase in transam nases did not occur
on re-exposure to an EpCAMKCD3 bi specific antibody, provided that the
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adverse effect (particularly the unwanted increase in |iver paraneters).
Accordingly, the present invention relates in a first aspect to a nethod
(dosalge r'edUmardmadsy adni ni stering an EpCAMKCD3 bi specific antibody to a
human pat$3grgm,cgﬁ3mﬁé fdldie calMid) gdstiaitadgedrd@ continually a first dose of
sai d ant|§ far %WLI rst period of tinme; and consecutively

(b) adni ni 2¢EF3K/Y" BBROPAIEA |y a second dose of said antibody for a second
peri od ofIntrea®s mwtver ehranidre vatcaidativaseL s e dsadkal tt highsdosdogith lowd |1t IS
preferred that.,in the context of the present invention the human patient
conpri ses dexpm ? Yumed to conprise EpCAM positive epithelial cancer cells.
5t v@d | be understood that in the cont ext of the present invention, the
term™ rret\hé)gmé ncl udes a "dosage reginen" to be used in a nethod of the
present imventton. In the context of the present invention "adm nistration
of an EpQANKIEDS, basspeacidniingant | body" or "adm ni stering an EpCAWMCD3

bi speci fi y other 10 grammatical formthereof neans that
the Ep CAI\/ﬁ%%%ééa'ﬂQ'% dﬁh?%gl n the formof a pharnmaceutical conposition,

opti onal |y conprising a pharnaceuti cal |y acceptable carrier. Accordi ngI Y,
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conposition referred to herein is preferably an intravenous adm ni stration.
It follows that in the nmethods of the present invention the route of
adm nistration in step (a) and/or the route of admnistration in step (b)
is intravenous. 6 The adm nistration of an EpCAMKCD3 bi specific anti body
(for exanple in the formof a pharnmaceutical conposition) is continually or
as al so used herein continuously. A continual admnistrati on refers to an
adm nistration which is essentially without interruption. "Essentially
W t hout | nt errupt| on | ncI udes a conti nual adm n| st rati on usual |y 5WI t hout
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By "therapeutically effective anmount” or "therapeutic active" is neant a
dose of an EpCAMKCD3 bi specific antibody that produces the therapeutic

ef fects fwo2ehicbiost is 15 adm ni stered. The exact dose periHEP2@iepestds on t he
purpose of the treatnent, and will be ascertainable by one skilled in the
art using known techniques. As is knO\é)f in the art and described above,

adj ustnents for age, body weight, general health, sex, diet, drug
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"Tr ansi ent when used in the cont ext of an |ncrease of the serum/| evel of
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| iver enzymes is not 8 necessarily acconpani ed by pathol ogical findings in
i magi ng, substantial tissue damage or inpaired synthesis paraneters of the
liver. This is exenplarily shown in Figure 7 which depicts the |iver
parenchyma of a patient who was treated with MI110, i.e. an anti body of the
i nvention. As can be seen, the |iver parenchyma shows no signs of
5substantial cellular damage (HE staining) at peak of |iver transanni nases.
Cenerally spoken, the activity of a liver enzyne is commonly used as a

"W ndow' to the liver, since it provides gui dance about the condition/state
of the liver. For exanple, if the liver is danmaged by, for exanple, alcohol
or other nedicanents, or has an abnornal 10funct|on for ~any other reason,
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Li ver transam nases such as aspartate transam nase (AST) and al ani ne
transam nase (ALT) provide for the state of cellular integrity of the
liver, siwoeoim3ssmse of a |iver danmage or nal function tlpesErendyssss | eak
from damaged or mal functioning liver cells into the 10bl ood. Accordingly,
in the context of the methods of the present invention, AST and/or ALT are
the preferred |iver enzynes (liver markers). In sone preferred enbodi nents
said at |east one liver enzynme conprises AST and/or ALT and optionally also
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associated with liver parenchymal cells. It is raised in acute |iver
damage, l;# is also lFtresent in red blood cells, and cardi ac_and skel et al
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al so cal lieeerBen.um G ut am ¢ Pyruvate Transam nase (SGPT) or Al ani ne
anni ransferase (ALAlI) is an enzyme present in hepatocytes (liver
30cells). Wien a cell is damaged, it leaks this enzyne into the bl ood,
where it Inyiewseide adverse/gDepd1pdriGBYSRCIRERDO 106368 DI/l parAlT®tars seah
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(acet ami nophen) ovérddse reference val ue Is 5to 50 U 1.

I n accord%{w@%t@baen@d@dﬂﬁﬁﬂcwﬁmqm agipodies, the fingifdothatlfe &EPEAM=EERt s v3. 0
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phosphat ase (AP) provi de for conditions linked to the biliary tract.

10Accord| S al so. envi saged th%; furt hel\ | i yer enzyme al kal i ne
phosphat a kﬂg‘g{y, the present inventors™ observe that the serum level of liver enZzymes

increases significantly to an extent which is undesired since it may be an additional
burden for patients which are subject to a treatment with an EpCAM specific antibody
20 such as an EpCAMxCD3 bispecific antibody. However, strikingly, the increase in
transaminases did not occur on re-exposure to an EpCAMxCD3 bispecific antibody,
provided that the antibody was administered in accordance with the methods/dosage
regimen as disclosed herein. In sum, the present inventors found that “adapting” a
patient to an EpCAMxCD3 bispecific antibody prior to the therapy with an EpCAMxCD3
25  bispecific antibody is beneficial for avoiding undesired adverse effect (particularly the

unwanted increase in liver parameters).

Accordingly, the present invention relates in a first aspect to a method (dosage regimen)
for administering an EpCAMxCD3 bispecific antibody to a human patient, comprising:
30 (a) administering continually a first dose of said antibody for a first period of time;
and consecutively
(b) administering continually a second dose of said antibody for a second period of
time;

wherein said second dose exceeds said first dose.



or ALP) the increase or decrease, respectively, could be neasured in the
context of the present invention. AP is an enzyne in the cells lining the
biliary dwots1af3ztoee |liver. AP levels in plasma will ri eseTwprbdioloss7ge bil e
duct obstruction, intrahepatic cholestasis or infiltrative diseases of the
liver. AP is also present in bone and placental tissue, so it is 15hi gher
in growng children (as their bones are being renodelled) and elderly
patients with Paget's di sease. A usual reference value for AP is 30 to 120
U 1. In accordance with the Common Terminology Criteria for Adverse Events
v3.0 the ading for AP is as follows: 20 Gade 1 Gade 2 Gade 3 Gade 4
G ade 5 ﬂ&mfﬂﬁ'ﬁ?d thabinythe.cortext of e pregert vgeroythg hupmnpatiestaempriges pIN -

Anot her |k 8Sunfidzty BBmbh& EFTAN poSIRY citBbIlFasRer Eigpect i vel y, could be
measured in the context of the present invention is ganma gl utanyl

transpeptidase (GGT). It is known to be elevated wth even m nor,
sub- clg ni g alil b@mhérs@)fodlthmem 16 Sour&t bDthe ﬂ)rbs@rﬂﬂn\i:linﬁéh xfe h@hpfmétha@’i n

i dentifyin he cause of. an jsolated ele in AL A usual reference
val ue f oringesen 9535 Bmely to B s 31 ks S0 DT EBb B8B83 705 11 I n
accordance with the Commn Term nol ogy Crl ter| a for Adverse Events v3.0 the
grading fa « %EWX& ade 5
JUEN Lo g Gonis3t BF e o8 inlos Fmimeafy’y a5 ARy Bispecc

antibody” or “administering an EpCAMxCD3 bispecific antibody” or any other

10 grammatical form thereof means that the EpCAMxCD3 antibody is in the form of a

pharmaceutical composition, optionally comprising a pharmaceutically acceptable

carrier. Accordingly, it is to be understood that a pharmaceutical composition comprising

an EpCAMxCD3 bispecific antibody is administered to a human patient.

15 In the context of the present invention the term “patient” means a subject or individual in
need of a treatment of EpCAM positive epithelial cancer cells. The patient is a mammal,
preferably a human.

The term "administering” in all of its grammatical forms means administration of an
20  EpCAMxCD3 bispecific antibody (in the form of a pharmaceutical composition) either as
the sole therapeutic agent or in combination with another therapeutic agent.

It is thus envisaged that the pharmaceutical composition of the present invention are
also employed in co-therapy approaches, i.e. in co-administration with other
25 medicaments or drugs, for example, other medicaments for treating EpCAM positive
epithelial cancer cells in a human patient and/or with glucocorticoids and/or any other
therapeutic agent which might be beneficial in the context of the methods of the present

invention.

30  The administration of a pharmaceutical composition referred to herein is preferably an
intfravenous administration. It follows that in the methods of the present invention the
route of administration in step (a) and/or the route of administration in step (b) is

intravenous.



5In one aspect of the nmethods of the present invention said second period
of tinme exceeds said first period of tine. The term "exceeds" neans that

t he secomoperiiasiosf tine is |onger than the first peri edTEP241i0n83795
preferably at |east one day |onger. In another aspect of the methods/ dosage
regi men of the present invention, said, first period of tinme exceeds or
equat es said second period of tine. 10 It is also envisaged that the first
period of time and the second period of tine are interrupted by a third
period ofyd éﬂ?m(tl'strﬁlonaoflah@dﬁmmﬂlsﬁeﬁlcfa{rﬁl%dﬂ?&' é?(gmee ih 'tﬁ@fo@rﬂ%ftahe
second period of tine). Said third period ti'me is preferably as short as
possi bl e R@ﬁ“@%t'@émpﬁé%@m {Pe CUPNEAY| Pfalasc%l%élﬁe%hjfﬁ'” doliyolsly hé

meant i me)cpuhudrexgrhipslafddl 1&8@ & 4P dMiifsHABE RhicRVRN c08& LAy WiPo@r even
more weeks depending on the circunstances. The aimof this interruption has

to be sedReHLPLON ¢ e%ttt%”bt’u"aihmﬁH@%UF&PPO\WP'H%Q% hEOH MR RAMIPIBr OB IFERIY r om t he
i ncrease withouhan senteruptey Bdw of ss@ihicbx@dnslonast one |iver enzyme, provided
that this is necessary. In a preferred enbodi nent said third period of tine
(which is between the first and the second period of tine) is two weeks or
| ess, norla aZﬁpfeerfeer@hﬂo,durhéntiot; tiengrepee Knwentiore se. sebancad@eteherthaapeﬂtaqu t he

present in ent vi sag hat. sai d f t at
Peaot 1, B9 PRy, aharfikl 8R0g el bt e T BRI A e 6B e o
for exarrpdedis 8are Mretefyblyl tharbteriddl by 4. 4C[H2Ey sindioe Clod9 @kehalgted. THe tamger " i s
t her nQL.: )1 14 t 2 Q! e 1e_lo i nit,
i.e. e@lz géti/\)g?e@o?%g ﬂlﬁjg}glﬁo%rn gs]| gfr:ﬁ)(\az%?r{swe&c%ﬁggei%g@@@&l%rgi%g%ﬁ%t\)/evedvg% e}ér ef erred
that the &sawheest tinme unit is one full day. In view of the results shown
in the appended exanples, it turns out that the first period of time is
ideally between 7 and 9 da s (7, 8, gdéq 7 days being preferred. Preferably
sai d EpCARKk (herappdlisai ﬁff%C“aﬁtQWy Prs™t ﬁP@H“‘s‘t@ﬁ'é@l Isnmeddta fdope tof Friod of
t' e SUCFEAﬁCE]@MdeS@ bRPe&H; &Ehﬂl%ﬂ?'thétfprééude%ﬁé tISpd Uit Rife8BZ¥MRNich i RCT eased
gr ade | ess (preferably to 2 grade 3) and subsequently decreased
to gr]asde giminigiesed; ncr ease and decr ease of a liver enzyne has been expl ai ned

her ei n e'ﬂ@'@)@bﬁios@%lt@@énb@h%ébur@oéeldmlé tPéa@rhé!rﬂ' arY&\lvmbela§cé1fafriaBFébeaS ‘X to
Y"' equates Wt me interval which is ed as betvvegXadY‘ Bot h

tine int e?r\?a?‘%'réé"dgc}‘“ % irdaiy'ie t‘rmi"f%t?@hrt'ﬂ‘éesu e'? PRI thfh 81 ANE PashdPadoner

| imt. Thikveeastiheas fcfr@rgeeb;@wm@gt& @eﬂéﬁal heler, \sak diet, drog%td@ytﬁ)n ad bet ween
of tine o [ or.. four

"l1to 4 |ncI es a

days. As HeRevoRes’ fererfcs pisdRontisror et 51 Soomicahanee fn Suinor | ng” a
humar2(pat éxpatimetatidre by rtb@etenekuledv\nrt theaart EpiGaMpelicaly sqothed”f incdudast inrbtdy dur i ng
a first p a h atient with an
i ncr eased” Ogee%g%@f]?jgrsegg r(])tf"l“fe(l%e' ”a%@?%% |O(S)r%(g’a%3 es%e%'genaé Ct&at%Hg)? EP %t TIrr(teer‘g’\/\/nereby

adver se eflfigttis o iprareq@asie of a Hbereeeulum dppredchofThat thlemswlamﬁectn ofetheenzyne)

can be b%&ﬁéchﬁ&ﬂ{eﬁ%&#&gtét@ ste&&BFtp%‘ﬁ&e'ﬁt FHOer%?t‘?ﬁtag&lhﬁmpa?%@g%gtﬁtﬁleit

accordance Wt achi evin

requi red yoall'esdrihished methndsand @mrtmhes whichsyili ngicEeGANIEDS Ul &ffsstilfip.c
anti bpdy gy g&%bﬂeméﬁh%%{%eﬂdmat"tﬁé &hdrAte Ac fdifeet idas@crh tBW‘%va";}“&f' Q&gbéalf or a
first perio erein said first dose 1s | ower onsecutive
(second) '@8edipn ompjgpsyfqf agaffpeted bﬁU@fOfganﬂéf“Ch A Smeaheralyfﬁnaweca@swamf an
EpCAMK CD?ambmﬁ]Bﬁ.@tthé‘rn@élt (IH) bt doﬁtp%%bt‘emﬂ’trhdﬂéﬁigtc‘él t%@ﬁﬂnahe‘fst ﬂrt@fﬁaﬁv%lyan Runan

patient, is preferabl characterl zed an increase of the serum | evel of

at |east ¥R ePY'%%qedeWE‘WP@ Wﬁ‘qrd“@fk%réé”§h%rseﬂjr? ke ipsbei it Ry esaith A€r ease of
the serungdt@&l inodrdat tol ®@sos® MiethieV e BBZYBRBC Sppasreas hireddyffecttCor NCr ease

t t h st t
e oitar tosrAddlondly A S gossBle. BrtaieBle e ARt hnp e e &l uties
the fir stthpefespmttlﬁa‘ phiiene (fithesshivedil-keirfg, Idetredes @f aimarmégisiavidlib@nbietpeci fi ¢

anti body is |nuaI istered to a ti fer

persists urH?rfI t Igo yheeagg]c‘flas%? W]op%r t8|96‘r“aga 88@? 3@%&38%@8 (’Ff e\?Li/S enzyne
i s decr easeddy hepr. dheskilidd/pagysardie aBacr ofewverrgisader aySahithadaatabtd lim phase
may al so C e f (provided that
athird p%?lletg) Abgg'%e ahﬁer%f)’é)dt% eﬁg& lf%(%n}t?laphl r@?ﬁée&gs t' eﬁ%ﬁe represents a
recreational break all ow ng the pat| ent to recover fromthe i ncrease of the
serum | evel of at |east one liver enzyne (if necessary). 13 In sum the
first period of tinme in which a first dose of an EpCAMKCD3 bi specific
antibody is continually admnistered to a human patient is characterized by
an increase of the serumlevel of at |east one |liver enzyne and by a
decrease of the serumlevel of at |east one liver enzyne as descri bed
before. Said decrease may also take place during 5 the third period of
tlrre prow ded that a thlrd perlod of tlrre |s errpl oyed ThIS |ncrease and

S " o . o o o . g o - o
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and/ or CD69-positive phenotype of at |east 20% 30% 40% 50% or nore of
said CD8+- T-cells. The total nunber of CD8+-T cells can be determ ned by
nmeans andwoebhwds1080 known in the art in, for exanple, PpyTEMSS0asEbLYySi s of
a sanple of peripheral blood of said patient. Said increase during the
second period is to be seen in relatign to the CD25 and/or CD69-positive
phenotype of CD8+-T cells of the patient prior to the first period or prior
to the second period. Accordingly, it is envisaged that the phenotype of
CD8+-T cells of the patient is determned prior to the first period or
prior to the second period in 15order to have avail able a reference val ue.

| n anot helf adriiiagRent. tae PierentieRbesreltes taa peteedior trealngrknCdM pegdive second

period ofedithBR bsncat cdiI8 #pd hdm¥eBhifent, isaR®-medhodBeorfpristhg: 6, 7, 8 or even nore
weeks, 3 weeks beLngﬁﬁreferre e underébood that the term "one

d. It will b . e
week" nmedfs scAPENNSEING epqigually @ first desg b FPEGMalrb PisRERtC aibiodY & @ond
period of ti nEirétpeddd biansd; ahd coldsutivelye. 19, 20, 21, 22, 23, 24, 25, 26,

27, 28, 2 30,, 0r. even nore days. It is eferred that said second period
of 'time B s <M pEnul B eioand obSe B Fuf ey B fend PERREMapeut 1
effect” includes;in the context of the present invention at |east the above
nment i oned aqtivalionlﬁﬁgf CD8+- T cgljz, which is a prerequisite for any

t her apeut‘f‘"&e %'Pfsg'gts.ec? 03%8%%998?&?' rf't[S goﬁ%odi ment of the nethods/ dosage
regi mens of the present invention, said first period of tine is between 1
and 10, d , t I i I t In an
even ﬁ%rgxgﬁ%@zﬁﬁéﬂgéﬁ%ggﬁﬂéﬁgsh£§@Hﬁ¥v%§@§38?ﬁ@%méﬁﬂﬁﬁﬂéﬂﬁga¥f?%§§'days
and that prevamtidg penédichl ofnditioneprieterdidy am agversagféect, Pagdiatedi by theycoptindesr red i s
a first ' ' : ; : fs: ' f days. In
anot her g@%%@%ﬁﬁgr‘?ﬂﬁﬁg%gﬁfﬂ3M%ﬁﬁyg@§¥$%g@@%ﬁ%@%ﬁ%ﬁ%@%d%3 S%gga15t

enmbodi nertaid @gihgd £pmBtisifEri od of tine is one week, said second period of
tine is afg)leagiitifieR)y ¥&RkSapndfilshabsd b &4 _Iaﬁﬁldda? 16 a titsipelicd BNEMOr tWo
weeks. I n sone enbodinents, said first dose is not therapeutically active.
"Not kher apeutdngdgonseotivebt i ve" neans in this context that the above

descri bedp{CD8txdmigistlinc@6dritiadily GNsdcond® iesE bodtiy afihRbREdrel ec@fd B¥ridnofi ncr ease
of a CD25 and/or CD69-positive phenotype of CD8+-T cell of 20% or bel ow
The total nuntd®of CDB+-T cells can be deternined by neans and nethods
knoyvnhi n \f/Hiugtlaiarsgidisf@corfopléose)eamﬁde,saidyfi_rd'_tﬂ@&‘e.mab;&ér%dqﬁatgaﬁﬂi[mh@_ pia‘tientl _
peri phera ood aof sai atient. increase i s, to be seen in relation
Po the. crosrB8endr a7 etsddl soBPtse AN RBT DT O Bt edf T of ¢ e

pati €t prior to the first period. Accordingly, it is envisaged that the
phe.”Ot y.pelnoz; %@r?éd-r e%%lohi%em oF rt]}ge pr?ettﬁo%n}or'a%eqig}a%r{;?o?eq \Pernltiﬁ)i at %ehllggl first
period in ordef t0 have aval I'able a reference Valee’ Revans nvi saged t hat
second doxaditien,t ipeafapblyt aoabdiversectéfieet, Medadebyi theacdministiatioh efaiath 15

second d ' gg@r 1zed tiv +-.T- cel | d i hed herein
el sewhere. A?X act@%%%&gngﬁggg g%aétgéﬁggggﬁgn%S%ngﬁgﬂﬁyogﬁﬁ@% -gbsitive
phenot ypechafaciaszed byamin2Gese bf ibaiserugogvel Bt gideast o(¢ liver enzmnieon to t he CD25
and/ o5 CD69- posi tive phenotype prior to the second period). 20In another
enbodi nent of the nethods of the present invention, said first dose is such
that the Berilgfeps/itheseram lpwehelsaihat Ipasyape lier ¢REYMaE Bb B BEXIMyMaURster um

llevel of gpdde i a8dordarRBdvitHaRE SRRRForABG ARy RETLHD Inav&ke le@tE 399 2
within the first peri erms "liver enzyme", %ﬂrade" etc. are

jod of tine. The t / y
descri bedCdCOEMBICE ihiurBentlesoiied herqin pelpwr Accoplingly. dte ipsreasroeltiBRissH®s age
regi mens |e¥el bh&aidaBIg@N oné v Rhi@ile maialo bleruplio reie 1, 2 ol 3f whik Ppadeld isi - . 1,
2, 3,,4, g or.qﬁgg/d (1 to 3 pg/d, 1.e. 1, 2, or 3pg/d being preferred).
"d" dhot B8 "GHEWAy. A dose of, for example, 1 pg/d neans that |pg of the
Ep CAMK CD3THa impreasd iscprafetddhod yrahsie@domeni Bhssied” eh@nligedoin therbntoxtoaisdny acr 0ss
one day..aqpntiqq uslx qc%gsg onet%?%" r Iqra}to an inﬂHﬁﬂﬁn.mpich.is
al | oved t'BT5PECEdE SYUFEFYRIGERTY ¢t RATHOG VPt By G PSSR NN iWCigpag s
envi sageddt ipatmdrizet, out sitapbeses after iraatmens stdp @v doririg cantidusd fagheranfdsibnr st
peri od OTlt s'di% ér{vhs%pe& [h%t {h'ert%tn igﬁ{ih&gaé)gintthggerpﬁ I%\PellI %Iiv%feh%%ssig}{&r a!
steps whi ch are characteri ze By an I ner ease of the dose , erein said
i ncrease ends up at a dose which as such is bel ow said second dose. Said
stepwi se increase within the first period of tinme mght occur fromday to
day or fromweek to week (see for 16 exanple Figure 8). It is thus
envi saged that the first period of tine starts with a "dose escal ati on"
treat nent/dosage regi men which is characterized by a stepw se adaptation of
the patient to the treatnment (for exanple one week 3pg/day foll owed by one
week 6 or 12pg/day). 5 In a further aspect of the nethods/dosage regi men of
the present invention, said second dose is 10 to 120 pg/d, i.e. 10, 20, 30,

. ~ N — ~ N ~ ~ A NN A A N o A NN A N .




10 preferred in the context of the nethods/dosage regi nen of the present

i nvention. Each binding domain conprises at |east one variable region from
an anti boap 2be@syioshain ("VH or H region"), wherein thep¥iinregiooss79f t he
first binding domain specifically binds to the CD3 epsilon nol ecule, and
the VH region of the second binding dgirai n specifically binds to EpCAM The
two bi nding donains are optionally |irnked to one another by a 15 short

pol ypepti de spacer. A non-limting exanple for a pol ypeptide spacer is
Gy-Gy- qéé%s)ér@%{cc&rﬁbgﬂéa G’y"@thé@&cél%ﬂ@r%@m iRGRE! sub@?aﬁhal@r'sél@d@n el n nay
additionally rgirlse one vari ab ron_froman antibody [1ght chain ("VL
or L reg|an"‘“Pa'“t eynresise gri@metangl O‘f/F_her \frohhigiis Igkemeladin shpwe H'e fqwet’ and

second bi mcH‘Ge&&%hélﬁvé?%dﬂ&chyrﬂg%ﬂ al PatiRREWAS Yol &Fea¥dPwith p/ntryoertt ighe
i nker, for exanple 0 di scl osed and cIalned in EP 623679 B1,

but in ariPadeo Hﬁg‘”%ﬁ@hA%/&aﬁlqeo%@et”h@e\/Werélj‘i"%ﬁ : 155 SUP_W$ &Gi YINsoff t he
first si @b@gnwmmhr@adtag@m%tarrﬁ@ afpaRadf Mer tragémiingfest he second bi ndi ng
dormain to pair with one another such that, together, they are able to
specifically bind to the respective first and second bi ndi ng domai ns. Such
Ep CAVK CD3G s gliycspbken, stienggtieitycdiad iveaphiybeslisesmaialydesedrasketvindovgteaie det ai |

in W2005/ 040220 EP2004/ 0116 2 or po r at ed her in by
ot or encd Ve TS R oA repal e sl S i Th AR i Ref P L bl

connect i divemist damatgedpoyes&ﬁr&xampteemlqobd @ aoeranedicdmenty odryes almdMnaIch

speci fj r V

struc ure}J Jéén{'t"ﬁgf‘%g% “éédg%aes wub(n]e I&lgl i tid%hlg:&?twlhgreaptey are normally

"ant i gen-natpesant i on-site". The 30 term anti gen-interaction-site" defines,
in accordance with the present invention, a notif of a polypeptide, which
is able to specifically interact with a speC|f| c antigen or a specific
group of AgGeoIdjehs th@&ﬁumﬁt@' ofceliver eraymernanderineasuthdriyaraymf t%e@w@sof Sai d

bi ndi ng/ Itﬂ&ﬁra%tme 'A‘h %8 HRIRESIRIMe tiRxt AN (1%, IRRRGE] | bPeIéxﬁ‘eﬁ&Q%‘ tion"
The term "specifically recogni zi ng" means in accordance wWth this inventi on

that the @RMYPBEFCHRBICE cefpeenre valup kuissalrindigatyg o 2 pPiealial ponermat WeetiaRg wi t h
and/ or bi gfHdidrdah@gabf hedsdr. two, preferably at |east three, nore preferably

at |l east four am no acids of anti t he. human gen as
ot | mad Hut 87N &by ShPirameds g e Oblagbi Pdtngigh (e WETe of e of - a

" :c OCE_ agoblrhewptsubawnpétﬁ/ laga'rlattﬁ)r/] bmacaésacs g@tugrﬁ@j td’lg"&/élenfamamn adbiodt &eq:renc]e
of the bi i.n.and_5 the antigen,bind esult o
Chei rpri TP acalNaATS G5 baF efrpdciititis ates Tiamdl wiledlerelelify of
secorfar yarmiderhinoall | ameeptedl. dardlersheaictiuees dtset s)pe/ralubswsedtkwacheajtm of the
anti gen- | [ - Sl ] i i a Il in a
i mpi'e. i MAERGONY T LRkble % Selodn RedBRbayaRs T B8 DafPPoheh Sotls i Ryl

i nteractidefined asHee Isehdi vajuetoB@ipaicant ofgthre nantnel peruladion altsewiniin, hor| Ms)
specific ' - I ngL| h LG T @ f si gnal ,
e.g. due %%Hc{aﬁgrdeﬁgﬁ%rﬁ i)rﬁrlho %8%%53%{#% h{(;hetgoﬁ (]:)CrQ)IrIr%ét?'lhgn q{bﬁg Vggttl gen,
an ol i gonwinibess pfdabasdtonHestant i gen, etc. A preferred exanple of a binding
domaigy in line with the present invention is an antibody. The binding
domai n may be a nonocl onal or polyclonal antibody or derived froma

nmonocl onal @sepefl {ar ey mantthe daigrenthevalus i giyRR | AoHyernalipngl ugiss (1U).

deri vati viagr@itiohd! Whitd é)r@@aséd &Q%Qéu‘ied Br@fo@@fal avigtoretibdt! 15 retain the

bi nding specificity. Techniques for the production of ant| bodi es are well
known in the art and described, e.g. in Harlow and Lane "Anti bodies, A

Lagor at or An Mardaaé ' preféeétﬂt/ fi@ﬂidrm) slahb @eruk koA QI yvePlreg,s%ne ib%Sas’Uﬁ%d ifar | ow
an ne rnor
o bordl o puiipiBg o Me,e80e it o rired TN ol Skiaang s Bes el ERBE obul i ns

(1g's) of Tainirotige rritediea s ddviseckvengAyv3.0 JGTCABMPUkYEh &atk: Aogmbeans,

subcl asse ch e definitkon of, the term"anti body"”
250 | norneet e lisnine L ek 050 ) G RFS IR e erP e

ant i bodi e theasdweedd effestsanihe BOGHE fviBdpdispidys,graddse, thraugbrd waith mrqd‘eaihnlbalagnent S.
Ant i body [ u t conprise F(ab')2, Fv, scFy

f ragnment sé or SN H£ ?fS% rrg%r %}jt X(g\fed"f éﬁeggsl ngl e vari abl e domain ant| bodi es or
25 |nnnnunoglobuI|n single variable domain conprising nerely one variabl e
dormai n, which mght be VH or VL, that specifically bind to an antigen or
epi tope i ndependently of other V regions or domains; see, for exanple,
Harl ow and Lane (1988) and (1999), loc. cit. Such innnnunogl obulin single
vari abl e donmai n enconpasses not only an isolated anti body single variable
dormai n pol ypeptide, but also | arger polypeptides that conprise one or
30nore nmononers of an anti body single variable domain pol ypepti de sequence.
As used hereln CIB epsllon denotes a nDIecuIe expressed as part of the T

e o " o a



SEQ I D NO 102 (CDRL2) <400> 102 Asp Thr Ser Lys Val Ala Ser 15 WO

2011/ 033105PCT/ EP2010/ 063795 20 SEQ I D NO 104 (CDRL3) <400> 104 Gn Gn Trp
Ser Ser As0213kms Thr 15 In an even nore preferred echrabomwnts7?eof the
met hod of the invention, the EpCAMKCD3 bi specific single chain antibody
construct conprises (or consists of) (aC)p am no aci d sequence as set forth in
SEQ ID NO. 63 as disclosed in W2005/ 040220 5 ( PCT/ EP2004/011646) and
depicted bel ow, or an am no acid sequence at |east 90% preferably 95%

i denti cal glgRe Sainfld SFRQddies 63 (which is also disclosed herein below. The
EpCAMKCD3 bi specific single chain antibody construct which is characterized
by that segdereMoperatoradyerse effedtdi no aci d sequence of Mr110 <223>

5- 10( VL- Mbhavant 8ovdB AR ofidefs2) ) <400> 63 Met Ay Trp Ser Cys Ile Ile Leu
Phe Leu Val Ala Thr Ala Thr Gy 151015 Val His Ser u Leu Val Met Thr G n
Set Pro S‘g@dgéi L'f_eé‘ﬁrePFﬁ“'r‘Qaqrdﬁé‘é@@OadT’ﬁ'iseﬂffﬁCt@ y Gu Lys Val Thr Met Set Cys
Lys Set Setad&snD&@A obthid pafidi45 Leu Asn Set Gy Asn G n Lys Asn Tyr Leu Thr
Trp Tyr Gn Gn Lys 505560 Pro Ay Gn Pro Pro Lys Leu Leu Ile Tyr Trp Ala
Set Thr Arg A u 65707580 Ser Ay Val Pro Asp Arg Phe Thr Ay Set Ay Set
Ay Thr AsyerRes8&bPads dleh dseasphhatel ttamsSainaSe(AYEI arf@ dahha trehsanfisgselLeu Al a
Val Tyr Tyr - 10010511 s, G.n n.Asp. Tyr, Set Tyr Prao Ley Thr Phe Ay Al a
Gy Th LOSTIISYSRTosahe Yo 20 Sa BRI R4 e Bter o s 6 Uy red & 12
Gy Ay Gryn&fupciBer th&ey e@yned lgakGrgm Samagby oGmalfiiRAidEbBd 40r@ells @ty thBer G u

Val gon bﬁ*]ooteu Qu Gn Ser Gy Ala Qu Leu Val 145150155160 Arg Pro Ay
Thr Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ala 165170175 Phe Thr Asn
Tyr Trp Leu Gy Trp Val Lys Gn Arg Pro Gy His Gy 180185190 Leu Gu Trp
e Gy AgRoldify RetnBcBnfekYoraee m%%dé‘%ﬂthblp?e%h?inyé(ﬁtioﬂt,gﬁgﬂggg&ér ASPafd U Lys
Phe Lys Ay Lys Ala Thr Leu Thr a Asp Lys Ser Ser

the preferred liver enzymes (liver markers). In some preferred embodiments said at least
one liver enzyme comprises AST and/or ALT and optionally also GGT and/or AP.
15
Aspartate transaminase (AST) also called Serum Glutamic Oxaloacetic Transaminase
(SGOT) or aspartate aminotransferase (ASAT) is similar to Alanine transaminase (ALT)
in that it is another enzyme associated with liver parenchymal cells. It is raised in acute
liver damage, but is also present in red blood cells, and cardiac and skeletal muscle and
20  is therefore not specific to the liver. The ratio of AST to ALT is sometimes useful in
differentiating between causes of liver damage. Elevated AST levels are not specific for
liver damage. A usual reference value for AST is 10 to 50 |U/I.

In accordance with the Common Terminology Criteria for Adverse Events v3.0 the
25  grading for AST is as follows:

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
SULN — 25 x| >25-50xULN | 5.0-20.0x ULN | >20.0 x ULN -
ULN

Alanine transaminase (ALT), also called Serum Glutamic Pyruvate Transaminase
(SGPT) or Alanine aminotransferase (ALAT) is an enzyme present in hepatocytes (liver
30 cells). When a cell is damaged, it leaks this enzyme into the blood, where it is measured.



210215220 Ser Thr Al a Tyr

22523023

Tyr 2452599%b11Impio8l y G n Gy Thr Thr Val
Ser 260265270 Asp Val
275280285 Ser Val

Al a
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Ile
Ser
Al a
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Tyr
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Set
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Gn
Val

5240 Vval Tyr

95300 Thr

305310315320 Gy Tyr
val 3@L5ﬁ%9§§éra¥aé%c

340345350

Net G

n Leu Ser

Ser

Leu Thr

Phe GQu Asp Ser Al a

Phe Cys Ala Arg Leu Arg Asn Trp Asp Qu Pro Met Asp

Lys Val
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bispecific singre chain antibody IS MIII0 as

haracteri ze

by t he

above i ndi cat ed am no aci d sequence. The invention describes an EpCAMKCD3
bi speci fi@thef nliyee eAMESafvG by FapBEaluBbnirfsderase alwG@hi 96 akplresequence

?E C‘?’/erélp gg it %rﬁlhteSsE%APPpmde% c@h@m&qs(lmkedfatﬁ@gmzﬁl%v 0402t20I 50 o
as an am no acCl segquence a eas 0 Or
pr ef bl AFCEESINGYY., itdealsp gayisageg dhat §s @ farthes fverrenzuge plkgiyne @Psp*@éased% %

i dent i caI ortXLP) 2% increase or decrease, respectively, could be measured in the context of the
present invention. AP is an enzyme in the cells lining the biliary ducts of the liver. AP
levels in plasma will rise with large bile duct obstruction, intrahepatic cholestasis or
infiltrative diseases of the liver. AP is also present in bone and placental tissue, so it is

15 higher in growing children (as their bones are being remodelled) and elderly patients

with Paget's disease. A usual reference value for AP is 30 to 120 IU/I.

In accordance with the Common Terminology Criteria for Adverse Events v3.0 the
grading for AP is as follows:
20

Grade 1
sULN — 25 x
ULN

Grade 2
>2.5—-5.0x ULN

Grade 3
>50 - 200 x
ULN

Grade 4
>20.0 x ULN

Grade 5

Another liver enzyme the increase or decrease, respectively, could be measured in the
context of the present invention is gamma glutamyl transpeptidase (GGT). It is known to
be elevated with even minor, sub-clinical levels of liver dysfunction. It can also be helpful
25 inidentifying the cause of an isolated elevation in ALP. A usual reference value for GGT

is 0 to 51 [U/L.



said am no acid sequence. It is to be understood that the sequence identity
is determ ned over the entire am no acid sequence. For sequence alignnents,
for exanpwe,otis3psograns Gap or BestFit can be used (Needlmrowo/0s31ds Winsch
J. Mol. Biol. 48 (1970), 443-453; Smith and Waterman, Adv. Appl. Math 2
(1981), 482-489), which is 5 contai neq N the GCG software package
(Genetics Conmputer G oup, 575 Science bl’l ve, Madi son, Wsconsin, USA 53711
(1991). It is a routine nmethod for those skilled in the art to deternine
and 1 dentjnf 3cBRiaARE M3k L SRALENGABILP Lrfteth 1FORAveRRVEVERY IR He 98% or
99% sequence identity to the amno acid sequences of the EpCA

bi speci f i #adipgfr &Ghigiag f%l'ﬁf"ﬁbody descri bed herein (preferably MTllO) For
exanple, 10 according to Crick's Wbble hypothesis, the 5 base on the

anti -codon_is not a Qanl2||V confined as the nfhpr two bhases_ and coul d
thus havieCHRIst andar@eB@gde pai rliFgde Put i n|SA8 4wor ds] F# 2 hird position
in a codofyNriphet xnay. Ay x SONT[REl TWoobr kph-ed. s xWaNch differ n this third
position W encode |t he same am NN aci d resijdue. Said hypothesis is|well
known toLtJ e person skilled in the art (seele.g. 15

http://en.w ki pedi a. or g/ wi ki / Wbbl e_Hypot hesis; Crick, J Ml Biol 19
(1966)5 ﬁﬂsﬁ@aspeﬁ of thef Wettﬁb%gnartﬂe réQaWi %nfi’(f]rpgﬁglge%oﬁd)g '(gkp%? el 1 1ed in
t he art to determ ne cytotoxic actl such an am no acid sequence

havi ng e.grceetpaid gy pe@w, ofdireg,. T@s%erm 69<9%d§eq1§>@ﬁ%é16\1 densgcond periqthef

nucl eot | dendfs IR haAGhe iRPAURCA SRS p Feklﬁatﬁf%%%e@a?@&%ﬁf'lﬁaﬁbtﬂ&' e chain

anti body described herein. totoxic acti of the

bi speci f|®p§?trﬂjltfée PRECAS/ dPRAIB GRYMER OhWeéﬁ?ﬁeﬁ tﬂ‘ye@tﬁ’ﬁsﬁ'@u&"tﬁ H%Hﬂder tigeg. 909
95% 96% ex@é86s H&Yuaes RYeQMAPRASH bafid.i ty to the amino acid sequences of
the EpCAMKCD3 bi specific single chain antibody can be detected by nethods
as i 11Wstrated e. g. i n W2005/040220 ( PCT/ EP2004/011646). 25It is also

eRVI Sa?edlt ﬁshalsotdfiﬁlsﬁgéd”lm tiod fltslﬂqbeﬁ@(ﬁ%erﬁ][mei AL fHd Qéboﬁt}[i eetibd tdﬂei]fne are
char acter.l refer concom strati on o
o acor ineered gk Arini P bSionhame (L O S Bivea’ BEyims 8 b S bedie: coi as

wer e f ounstcbad perrm\mmmemsranogamperiw dlimeds ﬂm@ablbaﬂshmmmseibler(at theer
enzymes |[§| (Irm suf %fl t|’(13 et hoq rof ir:f’ tr%attmeg 9 tqeS r?regneentr
Cnvent | ot PGAVHPSSINE Sl CancH SNGRIT PN AT S LSRRI AT SRV (R Ty At

i nventS ommér@ndhys lve reedry otder tes agevaregoreewseksf ddplesdipg @sdh¢ circunestdnices) ar e
further ¢ t i e

gl ucocort1lﬁ}ie[)zfm(§1 &}éhéﬁﬂ @?ﬁ“&ng?gg@ g;%g@%nsésdg‘@e@%{)ﬁ& @%ﬁ%fg%&ﬁln#?@%algﬁ‘e first
and/ or seleoiedovserfioot thef inciange :f the fserustl Ieh/@f ef rsald@tule@%iotvrta tivsir dzyr®s) are a
class of Shang) thal MR Aidcdsaay, i ajor&@rrbaeemb%a e SROH i FRfif TP RARE OF

(&), which pr esent vertebrate ani nal I ncl udi ng

humans. 'I(M’é‘é% '%@ﬁ’ﬁ‘t%?ﬁd%e élfﬁé ap@ﬂf@ﬁecan@ iPefief Platmel 'ért‘9'0 Aeseke o7 'Q’Sé,gfa@'@l ess of
the i#f | asyeRtdAN 8 RBYWRBK ofdeligOCor ti coi ds suppress, inter alia, the
cell-mediated immunity by inhibiting genes that code for the cytokines
lL-1, IL-2, IL-3, IL-4, IL-5, IL-6, 51L-8 and IFNy. As used herein, the

ter (T " gl ugeeethki Qébedt ofqaérpfeet@mn@hndareas& Fﬁ\ﬂéa{gea(?l?hft ,saﬁqrrét![p‘éﬂ?c? opﬁrﬁ@rsefinol
pre nlsone r ednl sol o e a or uocort ol one,
T e el T R R (o G B ety Bast Ser Gt im0 S aQaky ol ane
and/ or nr&tshyﬂopn edm, sial enet aa drbatoeleyclpdert erdngd:” |é(iheE@@AMtummad to a

| i.al dlfferentl ion a en that

t i i d
P onsel) hEpar Sofiuble"HEN oo St hHE "l M8 B e M R Mo her eby
denot es asopceradhlg nbinthowaves @refeinat that ihs essnalesinimepirtithie bnafullcay | Ie.viedaofci nonmas
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ositive cancer
gast r¥l ntsesymn heMel ehalcleast (apel Illvgr) enaymegs Wed (e erade)4 Ofpieé%i(r?i@f@fftbzhfn@er
(cells) and ovarian cancer (cells). "Gastrointestinal" includes for exanple
t he esophagus, stomach (gastric), small and 20 |arge intestines, bladder,
gal | bl adder, |iver and pancreas. The nmain types of |ung cancer are snal
cell lung carcinoma and non-small cell lung carcinoma. Cancer cells can
break away, |eak, or spill froma primary tunor, enter |ynphatic and bl ood
vessel s, circul ate through the bl oodstream and be deposited w thin normnal
ti ssue el sewhere in the body. Mst nalignant tunors and ot her nalignant
neopl asns can 25 netastasi ze, although in varying degrees. Theses
netastasizing cancer cells are sonetines al so denoted "netastatic variants”
or netastases The netasta5|2|ng cancer ceIIs are speC|f|caIIy |ncluded
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appended exanples are particularly preferred. The present invention
furthernore relates to an EpCAMKCD3 bi specific anti body for:

(i)adm niwoenimmg3ms EpCAMKCD3 bi specific antibody to a pormr2patoseos, or
15(ii)treating EpCAM positive epithelial cancer cells in a human patient;
or (iii)ameliorating or preventing a ; di cal condition nedi ated by the
adm ni stration of an EpCAMKCD3 bi specific antibody to a human patient;
wherein said antibody is to be adm nistered in accordance with a nmethod or
dosage reghies) S éttbeecttre%g@aécré@ée% lgPlre @&hEhﬁcrgas%smdécwée@totertv@rl S0
relatestothe use of bi'specific antib

prepar at|Qfﬁl”ﬁﬁrﬁ‘é?8@?%?@'%‘1‘“&‘%&@%\?6@?1 cal conposi t| on to be used in a

met hod asaglgdddnesleiha 8 iNB&a0lhiEMR defifsEead NotEY aéormtesttn@] PhALTMEeSHL | cal
conposition of the qpr esent inventjon may opti ona

phar maceutfighis delined a5 bepyeghpt ad ¥ Both tigg tnigsyals %)‘Pétf'ﬁﬁ'b’éﬂ‘t'i‘(@aqheéjﬁp‘?ﬁ ers are

wel | knowmii dnd 160 metloﬁé?(ﬁmnntﬂnsldﬁeaﬁ@ﬂﬁpfbﬁibﬁ‘arﬁtﬂéfa&fnﬂﬂnfea}dl fﬂetoSqulay'él ens,
sterile soluti oqi (tz Lf’O%venous vt(rehl clfes IQ‘?l Hﬁe flog 3 nut ri ent

repl eni sHE¥eeB'dR P‘BY%t@ BIedeT SR 8t NG Qg FDHUSRY BRI nger' s
dextrose), and the I|ke Pr eservatives and other additives may al so be
present spuch nt i bi a ntl X|da

Dents. ameninet dudt WbrRond Welo® SiiefieBundtiaanthe iEhifen el ca
conposi ti tba treatntelneanme RpCANXxGRE bispagific s@ibbdy dlheng aafgstrtteﬂod; utthn@allows

01 U OP! UhE Velinei? oF B! BhAR DS Ofif) ! BRI ccokf (I8! Btk Bt ISt and
second dosé are t er 1n oneée se Armaceut ical
package ogseckid periad Q/f/ltllme b@etﬁbd@ﬂsere@@ffedtatlntrhese ¢f|thetser¢tﬁslevelaxhdt tehet second
dose" enc i\t SRectd dpses

i o w11 pRer R el B bb TR AR G R el T R e e
second pe&@@@ame\t’”m’@?CTﬂ*ﬁEs means 5 for exarrpl e that the "first dose" or
“second CﬁQ&ﬁeveV\’fTbrCElee'inr@OtﬁErlht%?‘dJ/e!n@ntt nes &Hé?é@féﬁ%é&athem@g&t@ht i t of

t he present I nvention conprises, for exanple |y doses which are
separ’ax edhe HROAMHIET bispeqiiic ROy dxi <F%m'ﬂ‘&'ésaqﬁh@ﬁt§6@/9 eefirpledese phihei nt ended
period ofartibo®y &)Xadiaéﬂp\éng@éﬁﬁrnéf(wﬁ&blﬂ AR firsidddab i 10WRr tfanXh8dysseciftivdal |y
doses if the peri ? of time is Y days and so on). In these enbodi nents, the
( phar mace§8F¥9! §°S€)t or 10 pharmaceutical package conprises the daily
dosages in separate containers, in a single package. As nentioned herein

el sewher i e te contajne ht. co eren

exanpl o | Frel it pRREREIEs. TS Anthe B3P Hobge b bBREM 8P hisy e i od
of tilte antestlyabmdthidtiereitena-huhiae ph‘tlemolstmefembsy chagitterizoapy ianena@edey dosage
per day ( i c S. e

12pg/ day (ﬁetﬁ% Sg?rvéu le%l & él?%%%%xg V\%szr%el r%%e gont aﬂnesr g]&%ﬁp' a%

still forinerpase ofdfie setem ével statdwebble Ilv/@lreezytmttoxgediqe 1 ot 2)i §helnsmaeens| saged
that the lapen n%‘tﬂ.oﬁ Sk s ﬁﬂt‘?‘rﬁe@é\% géig%ﬁé%‘t%ng%& én§yrﬂ@5htﬁ8@?arrtat;f%ﬁr§tto the
respective nunber o dai' Ty doses cont ai ned er 1tntoto or in
part, in petedsingl e container (for exanple an infusion bag), which
conprjsses the required dose for either the first and/or the second period
of time either in part (for exanple for 1 20 to 3 days) or in toto (i.e.
for the fllesBd@ntationcshrpedwhicsdncbides thefjrst Peripg ohaf Y Wineh a GrRk desengflad

cont ai nerg f@@@%léﬂé&lf@xﬁ’ﬁ%&/ s dc%'nthua‘ﬂ?S&ﬁmﬁl@feréd‘% af'tfu%and%t%ntm' chis
to be used during the first period of tinme etc. wll be understood t hat

t he (phar%f@a??d% %%{F')?tswft‘"tﬂe 'Bttﬁt‘%?&c%ltmd%ﬁe' Bfa%ék%&é'eéﬁt PelivGF €881Re iSnvent i on
may al so SRIAAsEE @6 pPETERbRT grh@s D dablan §R8es!. aSaid eaupthish biedset May 2o

respegtive rjod of ti ei t her rated or ) te ive
(pharithcade b Ins Sbre miemhamsrietheTen Biiesyiendndafisd ea & et feds ' 1'c
cont ai ns érﬂﬁoy@ﬂtwhrchdﬂlmmied onmd&'bdr@'sedeﬁaesac(@itibrinﬂbr@ﬁraadi\ﬂh@meqratlemt ) for
the first apd sec Reniod of |ne as d flp E ereln i t he " {gst
dose" and®t ﬁ&ov%e&%ﬂ& 60S€*%h oNée SPIRGI EVEu Ok A% Etveﬁa%ﬂ%étﬁ‘é '

i deal | y sneckssargnt for one conplete treatnment of a patient (including the
first and the 30 second period of time). Parts of the kit and package of
the invention can be packaged individually in vials or bottles or in

conbi nation in containers or multicontainer units. The manufacture of the
kits foll ows preferably standard procedures which are known to the person
skilled in the art. 28 Furthernore, the invention relates to a

phar maceuti cal package or kit conprising the first dose and the second dose
as described hereinbefore as active ingredients and witten instructions
for the sequential use thereof in accordance with the nethods of the
present invention. Said pharmaceutical package or kit may further conprise
a | abel or |npr|nt 5 |nd|cat|ng that the contents can be used for treating

~ 7 o~ARA ", = -, o



(b) adm nistering continually a second dose of said antibody for a second
period of time; wherein said second dose exceeds said first dose. A nethod
for anel iwoabimgsmed/ or preventing a nedical condition, porafresabbyroan
adverse effect, nediated by the continued (therapeutic) adm nistration of
an EpCAMKCD3 bi specific antibody to a ?uman pati ent, said nethod
conprising: (a) adm nistering conti nué ly a first dose of said antibody for
a first period of time, and consecutively (b) adm nistering continually a

second dogegpf, ﬁ@'fﬁ’st%’érlo@oétytnﬁé’ﬁn %vtﬁ&tcgr‘fﬁ’stpc%ée%’f o épUNR/deMBeBFs'béblfﬁza' d

second dose exceeds said first dose. The method of item 1, or 3, wherein

sai d huneaniedy isseniniay pdeisisiared o %Qﬁ'ﬂ?@ﬂat'%‘t Wa%'ze%mmp%etﬁeve

epi t hel i adf 1sa856h 16 bisat |cBBEOEBIVBOEh DM cRY b9raejeeteats@6f BE 86:RFH 1BGel ot S8,
wher ei n the route of admi ni stratl on |no§ée or t he route of

admi ni st r'§atoneiliversenegyme i descrbed e dtﬁea%?et“ﬁb& sgftaliq RlacsIuger ei n
sai d TB?dltﬁéth@D;%ihloUlcﬁﬂimep @t/ieteabrhaf aStﬁlrdip@ﬁb(ﬁbfstﬁrlt@fsf@ﬁrbloyddsTﬁl@?lr_lﬁ(ﬁéésérlh zgd ]py
an i ncrease t he ser ast one liver enz e nethod o
any one "% feasséetﬁ#@ adftfres Mo Blaoldiog b el HAE PAIRIT It MR ox coeqs
said firsEp@evi@os bfspé¢|ﬂl‘n9ant|b36y & hise peinimidered, b radowihg tihe comtmoaldi ng
itens, whe & aid first iod.,of ti i . | east 3, 4, 5 .6, 7
days. (or orapraBhcar A SatorRts? &y &b, Gt Buyaf bisnEiR athotk i a8 Che

pr ecedi ngodribe vk fimetvétheitrhasmgdinféxceds ipereagdofdhe semmn legel ohar lagsteneieer by an
|ncreﬁt)se éH(z e serum | evel of at |east one liver enzynme up to grade 3 or
4. 10." The hod of item9, wherein said first period of tinme persists
until t heAdontdings dwe firsigeariaehof twe l(ordirstgmid dhitd pesiod e fipriisidepeletontas 8@ t o
grade 2. i t he
first per ﬁ%regpﬁ?(?ﬁ;rerﬂ@sjmeﬁ é@)ﬁn&ﬂrg%r?/% (f{e%% ﬁa?%%e@gletr%rﬁhrq&g%@?ggg fléshgu d at

| east oneHowaysf, téﬁﬁﬂ@d |p§aC@FQmé b'z aplyRe) e, teaghinpof thigeprpgarhdtvestionidy one of

items 6 tr@aa-lljy"m (%Té‘ifﬂdﬂ t%%ie‘t’erﬁ‘ﬁne' ﬁ@ﬁﬁcr@é&"e bl tH@rseFt‘Jﬂ?}é%I d)fsat"teca"ét %ﬂé’lh%r ALT and
optlonall al'so . 13. The nethaod of any one of the preceding

i t ensld WHRIZETR byétet?r@mtaeéétltﬁbtf\/e'fa@mﬂ%ﬂ§<P diessepym levghet thasiart ¢ he
CDB+- T- celilie Gdap@iich PRiseeNe., 2t heagthit VRIRirst Fbriod BEHIRB 4RO gbt&m)fli%

wher ei n sald activatio s char act er i CD25 .and/.or CD6 ive
e ot vpdtit iree0n bR Sasarorasar AN 5 OB 0Tt FoRGR Yy one
of the prampedstegdtbamrmmampatieitn sai d second period of tine is at |east 2,
3, 4, 5 or.

Che br oo RS T RS R i BBl Rt pcitlion 58 e Mindr e deteise e o

days.2080 serum Tovel wethGdsobnatiyercmmeyé dyhdetgmedegl ity seruanteyel vdfier éi hnassal d

i i o aeaieda eyt Y Dy e ARS R S B a8 51 B e et hod

of item 17, wherein said first period of tine is 7 to 9 days and that
second pey,i t f. ere|n
said firs elh aog?rfﬂédér' &Efer@d ]egnt;o nﬁ;m %Y}% 'jn% g?@?&ﬁ%ﬂ@%%p@rm\)oh%ﬂ {]ht%l ft;ge\{n IS
days. 20. penhe ofimé duwleh armﬁpGAMXG 3tut'ﬁeegﬁe@rétﬂ>pdxgls|cpewallwmleISteredatOd second
dose jss thpraReYbicfld dualll FSesstRata Tags 5t HashoR! 3k dugfpiHa said

t her apeutz?cuact !dvt:itysofOI sa‘ito seeseson dosgslﬁg char act er?ég]e%'%‘lgy actal vat ed
CD8+- T- cearym level ofrprid mbiasstions liver eryme dapepel increaselduidng sad perrd af

char act erggegh¥ gPadel®25 and/ or CD69- positive phenotype of at |east 20% of
said CDB+-T-cells (in relation 15to the CD25 and/ or CD69-positive phenotype
prior to the second period). 23. The method of any one of the preceding

itens, whek&iise Baiddrdtioh of thd aise pbﬁocﬁ@rqtmé traetdaratﬁ)n&ﬂrtmdcew@berw‘d ditinleeast one

liver, enz i ncreases tq .a serum.leve rage 3 or nd decreases again
o' a Lot A a6 BEHn G thadn BT o) tsama be Fadf it B i@ o Mo e

met hod ofaget eer, B3dyhaeigiati atcSafititk mimaregetienone | i ver enzyne is AST and/or ALT
and optionally also GGT and/or AP. 2525. The nethod of any one of the
preceding itens, wherein said first dose is between 1 and 6 pg/d, 1 to 3
pg/ d bei nthepseebed perdhd &aintehprefaedtiip dersistsaumytil treeCD8+-T fvellpofesaidt] paignt aens,
wherein (ﬂh 39"%& dose is bet ween 10 and 120 pg/d (or nore,
if require ‘her apeutically rel evant 30aspects). WO

2011/ 033105PCT/ EP2010/ 063795



32 28. The nmethod of any one of the preceding itens, wherein said

bi specific antibody is a single chain antibody. 29. The nethod of any one
of the prwoedimgsiosens, wherein said antibody is MI110. peTa®2010e370®t hod of
any one of the preceding itens, further characterized by the (conconmtant)
adm ni stration of a glucocorticoid. Si The nethod of item 30, wherein said
gl ucocorticoid is predni sone, prednis ﬁone 10and/ or net hyl predni sol one. 32.
The nethod of item1l or 4, wherein said EpCAM positive epithelial cancer
cells are gastrointestinal and/or |ung cancer cells. 1533. The nmet hod of
item 32, wherein said gastr0|ntest|nal cancer is gastric cancer, colorectal

cancer, ofctivaionsaf 4108+ sellssande: drieradreddromsiisendumethedmicwn ig thgrait | ung

cancer, nQihssRacs zww/s ply.r@radﬁ%(ﬁéé Rt CosY el ssrih %r@ﬁ& TaalsFl gures
The figures show. actjvatjng, potency of the
bi speci fi ¥ éqw%m @p&m W‘Qﬁ?'P%éa‘iﬁ'ficnfoé{i%'b?‘t{%eé“w(%/f A Vﬁb@éh?f?é Cic’c#i"ﬁ for

2Exenyd aryie depagen ofethaen el accor dance with Exanple 2 10Fig. 3 Generation
of Mr110 and Mode of Action Fig.4Mr110 plasma levels for patients treated
wi th MI110 mai nt enance doses of 10 or 12 pg/day in schedule A, B or C show
a conpar afdoerdighf, OD8+IBEdlIgactibeiioh yobfacaiyeshar scigtizet by lauﬁriomfasebﬁarom after

start of M, fu3| on nd after a i ent

T 015 (M OO R 88 0 S DA R B s OB o ¢ e
start of ™idIBO Thatatgli mmieEndf &i8erT desecapstmataeintnedhy deeans and npethodsnt

114- r. Fi . number
of o poGBA v an i dor ey T ALS AERE B4 SHab ¥ el I bt 67 T
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20  In another embodiment of the methods of the present invention, said first dose is such
that the serum level of at least one liver enzyme increases to a serum level of grade 3 or
4 and decreases again to a serum level of grade 2 within the first period of time. The

terms “liver enzyme”, “grade” etc. are described elsewhere herein.

25 In a further aspect of the methods/dosage regimens of the present invention, said first
dose is 1 to 6 pg/d, i.e. 1, 2, 3, 4, 5, or 6 pg/d (1 to 3 pg/d, i.e. 1, 2, or 3ug/d being
preferred). “d” denotes one day. A dose of, for example, 1 ug/d means that 1ug of the
EpCAMxCD3 bispecific antibody is administered evenly or continuously across one day.
“Continuously across one day” refers to an infusion which is allowed to proceed

30  permanently without interruption. It is also envisaged that the first dose is increased over
time during said first period of time (i.e. the first period of time is split up into several
steps which are characterized by an increase of the dose), wherein said increase ends
up at a dose which as such is below said second dose. Said stepwise increase within
the first period of time might occur from day to day or from week to week (see for



2. 1Patients and MI110 treatnent The data presented herein are as of Sep
10t h, 2009, the study is ongoing. 15 22 patients have started MI110

t her apy, wbeoimiBerosm anal ysi s i ncl udes:

Saf ety and pharmacodynam ¢ data of 20 patients Table 1. Patient
denogr aphi cs per dose cohort Charact eé]éstic Mr110 dose cohorts Tot al
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escalation” treatment/dosage regimen which is characterized by a stepwise adaptation of
the patient to the treatment (for example one week 3ug/day followed by one week 6 or
12ug/day).

In a further aspect of the methods/dosage regimen of the present invention, said second
dose is 10 to 120 pg/d, i.e. 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, or 120 ug/d, or

even more.

The term “pg” includes “pg of the EpCAMxCDS3 bispecific antibody preparation”. It is
preferred that not more than 10% of said EpCAMxCD3 bispecific antibody preparation is
incorrectly folded. It follows that in a preferred embodiment, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% or even 100% of the EpCAMxCD3 bispecific antibody is
correctly folded. It is also conceivable that the antibody preparation may optionally
comprise further ingredients, for example a lyoprotectant, a surfactant, a filler, a binder,
and/or bulking agent etc.. The amount of such further ingredients is, preferably, not
included in the term “pg” as used in the context of the “dose” and or methods of the

present invention.

In a preferred embodiment, said first dose is 1 to 3 pg/d (i.e. 1, 2, or 3) and that second
dose is 20 to 90 pg/d (i.e. 20, 30, 40, 50, 60, 70, 80, or 90).

It must be understood that the ranges given herein are illustrated by increments of ten.
These ranges, however, also encompass smaller increments, for example those
exemplified by increments of one (10 to 30 includes for example 10, 11, 12, 13, 13 etc.

up to 30), or still smaller increments, for example values after the decimal point.

In a preferred embodiment, said dosage regimen is as depicted in Figure 8. Further
details to these dosage regimens are depicted in Example 4 or 5 which comprises

embodiments of the present invention.

As noted herein above, the present invention methods of treatment/dosage regimen
which employ EpCAMxCD3 bispecific antibodies, comprising a first binding domain
capable of binding to an epitope of human CD3 epsilon chain and a second binding

Dennogr af i ¢ datreT@P2@0/0pzbs ent s

Al :
d B2: 3/12 pg/d Cl: 3break/ 12 pg/d
range) 64 56 54 62 65 75 63

1
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17

domain capable of binding to human EpCAM. Examples for bispecific molecules
according to the methods of the invention are described in great detail in
W02005/040220 (PCT/EP2004/011646), which is incorporated herein by reference in its
entirety. All the specific EpCAMxCD3 bispecific antibodies disclosed therein, including

their variants, fragments, equivalents etc. are particularly preferred EpCAMxCD3
bispecific antibodies of the present invention.

As used herein, an “EpCAMxCD3 bispecific single chain antibodies” denotes a single
polypeptide chain comprising two binding domains. Such single chain antibodies are
preferred in the context of the methods/dosage regimen of the present invention. Each
binding domain comprises at least one variable region from an antibody heavy chain
(“VH or H region”), wherein the VH region of the first binding domain specifically binds to
the CD3 epsilon molecule, and the VH region of the second binding domain specifically
binds to EpCAM. The two binding domains are optionally linked to one another by a
short polypeptide spacer. A non-limiting example for a polypeptide spacer is Gly-Gly-Gly-
Gly-Ser (G-G-G-G-S) and repeats thereof. Each binding domain may additionally
comprise one variable region from an antibody light chain (“VL or L region”), the VH
region and VL region within each of the first and second binding domains being linked to
one another via a polypeptide linker, for example of the type disclosed and claimed in
EP 623679 B1, but in any case long enough to allow the VH region and VL region of the
first binding domain and the VH region and VL region of the second binding domain to
pair with one another such that, together, they are able to specifically bind to the
respective first and second binding domains. Such EpCAMxCD3 bispecific single chain
antibodies are described in great detail in W02005/040220 (PCT/EP2004/011646),
which is incorporated herein by reference in its entirety.

The term “binding domain” characterizes in connection with the present invention a
domain of a polypeptide which specifically binds to/interacts with a given target
structure/antigen/epitope. Thus, the binding domain is an “antigen-interaction-site”. The
term “antigen-interaction-site” defines, in accordance with the present invention, a motif
of a polypeptide, which is able to specifically interact with a specific antigen or a specific
group of antigens, e.g. the identical antigen in different species. Said binding/interaction
is also understood to define a “specific recognition”. The term “specifically recognizing”
means in accordance with this invention that the antibody molecule is capable of

11
10

0
0

1
1
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specifically interacting with and/or binding to at least two, preferably at least three, more
preferably at least four amino acids of an antigen, e.g. the human CD3 antigen as
defined herein. Such binding may be exemplified by the specificity of a “lock-and-key-
principle”. Thus, specific motifs in the amino acid sequence of the binding domain and
5 the antigen bind to each other as a result of their primary, secondary or tertiary structure
as well as the result of secondary modifications of said structure. The specific interaction
of the antigen-interaction-site with its specific antigen may result as well in a simple
binding of said site to the antigen. Moreover, the specific interaction of the binding
domain/antigen-interaction-site with its specific antigen may alternatively result in the
10 initiation of a signal, e.g. due to the induction of a change of the conformation of the
antigen, an oligomerization of the antigen, etc. A preferred example of a binding domain
in line with the present invention is an antibody. The binding domain may be a
monoclonal or polyclonal antibody or derived from a monoclonal or polyclonal antibody.
The term “antibody” comprises derivatives or functional fragments thereof which still
15  retain the binding specificity. Techniques for the production of antibodies are well known
in the art and described, e.g. in Harlow and Lane "Antibodies, A Laboratory Manual",
Cold Spring Harbor Laboratory Press, 1988 and Harlow and Lane “Using Antibodies: A
Laboratory Manual” Cold Spring Harbor Laboratory Press, 1999. The term “antibody”
also comprises immunoglobulins (Ig’s) of different classes (i.e. IgA, IgG, IgM, IgD and
20  IgE) and subclasses (such as IgG1, IgG2 etc.).
The definition of the term “antibody” also includes embodiments such as chimeric, single
chain and humanized antibodies, as well as antibody fragments, like, inter alia, Fab
fragments. Antibody fragments or derivatives further comprise F(ab')2, Fv, scFv
fragments or single domain antibodies, single variable domain antibodies or
25  immunoglobulin single variable domain comprising merely one variable domain, which
might be VH or VL, that specifically bind to an antigen or epitope independently of other
V regions or domains; see, for example, Harlow and Lane (1988) and (1999), loc. cit.
Such immunoglobulin single variable domain encompasses not only an isolated antibody
single variable domain polypeptide, but also larger polypeptides that comprise one or
30  more monomers of an antibody single variable domain polypeptide sequence.

As used herein, CD3 epsilon denotes a molecule expressed as part of the T cell receptor
and has the meaning as typically ascribed to it in the prior art. In human, it encompasses
in individual or independently combined form all known CD3 subunits, for example CD3



5 Adverse Events Summary Qut of 20 patients 17 were able to conplete at
| east one cycle of 4 weeks MI110 i ntravenous i nfusion. Most of
t he obserwedotld3giosal adverse events were rel ated to theCum®esilops3rgs
10di sease. Non-hematol ogical clinical adverse events related to MI110
consisted of mld pyrexia and fatigue in few patients, pyrexia was not
associated with a first infusion reaction. Laboratory changes that were
related to Mr110, occurred primarily in Ls?e first 15 week of infusion or
after dose escal ation, were of short duration and resol ved during the
course of infusion in nost cases. Changes in liver paraneters were al so
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rel ati onship occurring in >3 patients Total, N=20 Gade 1/2 G ade 3/4
CLI Nl CAL ADVERREnmdaEbEANRS indicdfed PedenBalk Adceblistons. Mah_obgdsa. 5 (25. 0% O
(0.0% Pyrgxia 8 (40.0% 1 (5.0% Vomiting 6 (30.0% O (0.0%
Nasopharyngitis 5 (25.0%9 0 (0.0% Cough 4 (20.0% O (0.0% D arrhea 4
(20.09% O (0. 0%)préfdeedhepardimdnt pbthe methods/dosage regimen of the present invention, the
bispecific single chain antibody construct is an EpCAM VL-EpCAM VH-CD3 VH- CD3 VL

bispecific single chain antibody construct.

10 In a more preferred embodiment of the methods/dosage regimen of the present
invention, the bispecific single chain antibody construct comprises CDR H1-3 as
disclosed in SEQ ID NO. 88 (CDRH1), SEQ ID NO 92 (CDRH2), and SEQ ID NO 96
(CDRH3) disclosed in WO2005/040220 (PCT/EP2004/011646), and CDR L1-3 as
disclosed in SEQ ID NO. 100 (CDRL1), SEQ ID NO 102 (CDRL2), and SEQ ID NO 104

15 (CDRL3) as disclosed in WO2005/040220 (PCT/EP2004/011646), i.e. the CDRs which
characterize MT110.

Said SEQ IDs are also depicted in the Table below:
SEQ ID NO. 88 | <400> 88

(CDRH1) Gly Tyr Thr Phe Thr Arg Tyr Thr Met His
1 5 10

SEQ ID <400> 92

NO 92 (CDRH2) | Tyr 1le Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val Lys
1 5 10 15
Gly

SEQ ID NO 96 | <400> 96

(CDRH3) Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr
1 5 10

SEQ ID NO. 100 | <400> 100

(CDRL1) Arg Ala Ser GIn Ser Val Ser Tyr Met Asn
1 5 10

SEQ ID NO 102 | <400> 102

(CDRL2) Asp Thr Ser Lys Val Ala Ser
1 5

SUBSTITUTE SHEET (RULE 26)



4 (20.0% O (0.0% Fatigue 3 (15.0% O (0.0% WO
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SEQ ID NO 104 | <400> 104

(CDRL3) GIn GIn Trp Ser Ser Asn Pro Leu Thr
1 5

In an even more preferred embodiment of the method of the invention, the EpCAMxCD3
bispecific single chain antibody construct comprises (or consists of) an amino acid
sequence as set forth in SEQ ID NO. 63 as disclosed in WQ02005/040220
5 (PCT/EP2004/011646) and depicted below, or an amino acid sequence at least 90%,
preferably 95% identical to said SEQ ID NO. 63 (which is also disclosed herein below).
The EpCAMxCD3 bispecific single chain antibody construct which is characterized by

that sequence is MT110.

10  Amino acid sequence of MT110

<223> 5-10(VL-VH)=xanti-CD3(VH(5)-VL(2))

<400> 63

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser Glu Leu Val Met Thr Gln Ser Pro Ser Ser Leu Thr Val
20 25 30

Thr Ala Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu
35 40 45

Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu Thr Trp Tyr Gln Gln Lys
50 55 60

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu
65 70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Thr Leu Thr Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr
100 105 110

Cys Gln Asn Asp Tyr Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys
115 120 125

SUBSTITUTE SHEET (RULE 26)



(25.0% C-reactive protein increased 4 (20.0% O (0.0% Bl ood al kaline
phosphat ase increased 2 (10.0% 1 (5.0% Blood bilirubin increased 4
(20.0% OwOQoD9s3tdgpocal cema 3 (15% O (0.0% Bl ood | acCatrr2dehyipdgenase
increased 3 (15.0% 1 (5.0% Table 3. Incidence of adverse events rel ated
to MI110 occurring in >1 patient Al (n=6) A2 (n=3) A3 (n=2) Bl (n=4) 02
(n=4) CLI NI CAL ADVERSE EVENTS Gl/2 G314 Gl12 &314 Gl12 G314 Gl12 G314 G112
G314 Pyrexia 2 01 0 21

Leu Glu Tle Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
130 135 140

Gly Gly Ser Glu val Gln Leu Leu Glu Gln Ser Gly Ala Glu Leu Val
145 150 155 160

Arg Prc Gly Thr Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala
165 170 175

Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gln Arg Pro Gly His Gly
180 185 190

Leu Glu Trp Ile Gly Asp Ile Phe Pro Gly Ser Gly Asn Ile His Tyr
195 200 205

Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
210 215 220

Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Phe Glu Asp Ser Ala
225 230 235 240

Val Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Glu Pro Met Asp Tyr
245 250 255

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser
260 265 270

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
275 280 285

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
290 295 300

Thr Met His Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Ile
305 310 315 320

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Ala Asp Ser Val
325 330 335

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
340 345 350

SUBSTITUTE SHEET (RULE 26)
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Thus, in a most preferred embodiment of the methods/dosage regimen of the present

invention said EpCAMxCD3 bispecific single chain antibody is MT110 as characterized

by the above indicated amino acid sequence.

The invention describes an EpCAMxCD3 bispecific single chain antibody molecule

comprising an amino acid sequence as depicted in SEQ ID NO. 63 above (or in
WO02005/040220 (PCT/EP2004/011646), as well as an amino acid sequence at least 90
% or preferably 95 % identical, most preferred at least 96, 97, 98, or 99 % identical to

SUBSTITUTE SHEET (RULE 26)
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said amino acid sequence. It is to be understood that the sequence identity is

determined over the entire amino acid sequence. For sequence alignments, for example,

the programs Gap or BestFit can be used (Needleman and Wunsch J. Mol. Biol. 48

(1970), 443-453; Smith and Waterman, Adv. Appl. Math 2 (1981), 482-489), which is

5  contained in the GCG software package (Genetics Computer Group, 575 Science Drive,

Madison, Wisconsin, USA 53711 (1991). It is a routine method for those skilled in the art

to determine and identify an amino acid sequence having e.g. 90%, 95%, 96%, 97%,

98% or 99% sequence identity to the amino acid sequences of the EpCAMxCD3

bispecific single chain antibody described herein (preferably MT110). For example,

10 according to Crick’s Wobble hypothesis, the 5' base on the anti-codon is not as spatially

confined as the other two bases, and could thus have non-standard base pairing. Put in

other words: the third position in a codon triplet may vary so that two triplets which differ

in this third position may encode the same amino acid residue. Said hypothesis is well

known to the person skilled in the art (see e.g.

15  http//en.wikipedia.org/wiki/Wobble_Hypothesis; Crick, J Mol Biol 19 (1966): 548-55). It

is furthermore a routine procedure for those skilled in the art to determine cytotoxic

activity of such an amino acid sequence having e.g. 90%, 95%, 96%, 97%, 98% or 99%

sequence identity to the nucleotide or amino acid sequences of the EpCAMxCD3

bispecific single chain antibody described herein. Cytotoxic activity of the EpCAMxCD3

20  bispecific single chain antibody or an antibody construct having e.g. 90%, 95%, 96%,

97%, 98% or 99% sequence identity to the amino acid sequences of the EpCAMxCD3

bispecific single chain antibody can be detected by methods as illustrated e.g. in
W02005/040220 (PCT/EP2004/011646).

25 It is also envisaged that the methods of the present invention are further characterized
by the, preferably concomitant, administration of a glucocorticoid.

As it is shown in the appended Example 2, glucocorticoids were found to somewhat
mitigate the above described increase in liver enzymes in the course of the methods of
30  treatment of the present invention. It is therefore envisaged that the methods of the
present invention (and thereby the dosage regimens of the present invention) are further
characterized by the optional administration of at least one glucocorticoid. Said
administration is preferably concomitant to the first and/or second period of time as
defined herein. Glucocorticoids (GC) are a class of steroid hormones that bind to the
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glucocorticoid receptor (GR), which is present in almost every vertebrate animal cell,
including humans. These compounds are potent anti-inflammatory agents, regardless of
the inflammation's cause. Glucocorticoids suppress, inter alia, the cell-mediated
immunity by inhibiting genes that code for the cytokines IL-1, IL-2, IL-3, IL-4, IL-5, IL-6,
5 IL-8 and IFN-y.
As used herein, the term “glucocorticoid” comprises at least cortisone, cortisol,
cloprednol, prednisone, prednisolone, methylprednisolone, deflazacort, fluocortolone,
triamcinolone, dexamethasone, and beatamethasone. Prednisone, prednisolone and/or
methylprednisolone are thereby preferred.
10
EpCAM is a pan-epithelial differentiation antigen that is expressed on the (baso-lateral)
cell surface of almost all carcinomas. A carcinoma thereby denotes any malignant
cancer that arises from epithelial cells. Carcinomas invade surrounding tissues and
organs and may metastasize, or spread, to lymph nodes and other sites. The term
15 “EpCAM positive epithelial cancer cells” as used herein, therefore refers to all kinds of
carcinomas, including single or metastatic cells thereof, which express EpCAM on their
cell-surface. Examples of EpCAM positive epithelial cancer (cells) are gastrointestinal
cancer (cells), lung cancer (cells), prostate cancer (cells) and ovarian cancer (cells).
“Gastrointestinal” includes for example the esophagus, stomach (gastric), small and
20  large intestines, bladder, gallbladder, liver and pancreas. The main types of lung cancer
are small cell lung carcinoma and non-small cell lung carcinoma.
Cancer cells can break away, leak, or spill from a primary tumor, enter lymphatic and
blood vessels, circulate through the bloodstream, and be deposited within normal tissue
elsewhere in the body. Most malignant tumors and other malignant neoplasms can
25 metastasize, although in varying degrees. Theses metastasizing cancer cells are
sometimes also denoted “metastatic variants” or “metastases”. The metastasizing cancer

cells are specifically included in the scope of the present invention.

In a preferred embodiment of the methods of the present invention, said gastrointestinal
30 cancer is gastric cancer, colorectal cancer, or metastatic variants thereof and said lung
cancer is small lung cancer, non-small lung cancer (NSCLC), or metastatic variants

thereof.
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25  the first and second period of time, and optionally also the third period of time) is
followed by one or more repeated cycle(s) after a treatment-free interval. In a preferred
embodiment of the methods of the invention, one treatment cycle (including the first and
second period of time, and optionally also the third period of time) is a 4 to 8 week
continuous infusion, followed by repeated (a) cycle(s) after a 2 to 6 week treatment-free

30 interval. It is also envisaged that said second treatment cycle differs from the 1°
treatment cycle (the “first treatment cycle” denotes in this regard the treatment cycle
which is directly prior to the “second treatment cycle”) in that the first period of time
and/or dosage of said second cycle is different and/or in that the second period of time
and/or dosage is different when compared to the first treatment cycle. Likewise, it is
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the preparation/manufacture of a pharmaceutical composition to be used in a method as

defined in any one of the preceding claims. The pharmaceutical composition of the

present invention may optionally comprise a pharmaceutical carrier. Examples of

25  suitable pharmaceutical carriers are well known in the art and include phosphate

buffered saline solutions, sterile solutions etc. Intravenous vehicles include fluid and

nutrient replenishers, electrolyte replenishers (such as those based on Ringer's

dextrose), and the like. Preservatives and other additives may also be present such as,

for example, antimicrobials, anti-oxidants, chelating agents, and inert gases and the like.

30  Furthermore, the pharmaceutical composition of the invention may comprise further
agents such as glucocorticoids as explained herein elsewhere.

In a further aspect, the present invention relates to a (pharmaceutical) kit or
pharmaceutical package comprising the first dose and the second dose as defined
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pharmaceutlcal package or kit. It will be understood that the “first dose” and the second

dose” encompasses in this regard the respective number of single doses which will be
used for a given period of time (either the first or the second period of time). This means
5 for example that the “first dose” or “second dose” which is comprised in the
pharmaceutical package or kit of the present invention comprises, for example, 7 daily
doses which are separated. The number of packaged daily doses thereby reflects the
intended period of time (X daily doses if said period of time is X days, Y daily doses if the
period of time is Y days and so on). In these embodiments, the (pharmaceutical) kit or
10 pharmaceutical package comprises the daily dosages in separate containers, in a single
package. As mentioned herein elsewhere, said separate containers might contain
different doses, for example in the context of an increasing dosage during the 1% or 2™
period of time as described herein — the 1* containers might comprise a 3ug dosage per
day (e.g. multiplied by seven) while further containers comprise 12ug/day (e.g. multiplied
15 by seven) — all these containers, however, still form part of the “first dose”).
Alternatively, it is also envisaged that the intended first dose and/or second dose is not
separated into the respective number of daily doses but is contained, either in toto or in
part, in one single container (for example an infusion bag), which comprises the required
dose for either the first and/or the second period of time either in part (for example for 1
20  to 3 days) or in fofo (i.e. for the first or second period of time). This means that one
single container comprises for example 7 daily doses for the “first dose” which is to be
used during the first period of time etc.
It will be understood that the (pharmaceutical) kit or pharmaceutical package of the
present invention may also comprises more or less daily doses as required for the
25  respective period of time (either separated or not). Alternatively, the (pharmaceutical) kit
or pharmaceutical package is prepared such that it contains the required number of daily
doses (either separated or not) for the first and second period of time as defined herein,
i.e. the “first dose” and the “second dose” in one single package. Such a package is
ideally sufficient for one complete treatment of a patient (including the first and the
30 second period of time). Parts of the kit and package of the invention can be packaged
individually in vials or bottles or in combination in containers or multicontainer units. The
manufacture of the kits follows preferably standard procedures which are known to the

person skilled in the art.
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Furthermore, the invention relates to a pharmaceutical package or kit comprising the first
dose and the second dose as described hereinbefore as active ingredients and written
instructions for the sequential use thereof in accordance with the methods of the present
invention. Said pharmaceutical package or kit may further comprise a label or imprint

5 indicating that the contents can be used for treating EpCAM positive epithelial cancer
cells in a human patient; or for ameliorating or preventing a medical condition mediated
by the administration of an EpCAMxCD3 bispecific antibody to a human patient.

It is also envisaged that the pharmaceutical package or kit of the present invention,
10 further comprises means to administer the first and/or the second dose to a patient
and/or buffers, vials, teflon bags or infusion bags which are normally used for the
infusion of therapeutic agents. “Means” thereby includes one or more article(s) selected
from the group consisting of a syringe, a hypodermic needle, a cannula, a catheter, an
infusion bag for intravenous administration, intravenous vehicles, vials, buffers,
15  stabilizers, written instructions which aid the skilled person in the preparation of the

respective doses and infusions of the invention etc.

It is also envisaged that the pharmaceutical package or kit of the present invention
further comprises a glucocorticoid.
20
In a further aspect, the present invention provides for a pharmaceutical package or kit,
wherein said first and/or said second dose is arranged such, that it is suitable for
administration/ a dosage regimen in accordance with a method of any one of the
preceding claims. “Arranged such” includes that the daily doses are packaged apart from
25  each other of together; and/or that the first and/or the second dose are packaged in toto,

or combinations thereof.

The present invention also relates to the following items:

30 1. A method (dosage regimen) for administering an EpCAMxCD3 bispecific
antibody to a human patient, comprising:
(@) administering continually a first dose of said antibody for a first period of

time; and consecutively
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(b) administering continually a second dose of said antibody for a second
period of time;
wherein said second dose exceeds said first dose.

5 2 A method for treating EpCAM positive epithelial cancer cells in a human patient,
said method comprising:
(a) administering continually a first dose of an EpCAMxCD3 bispecific
antibody for a first period of time; and consecutively
(b) administering continually a second dose of said antibody for a second
10 period of time;
wherein said second dose exceeds said first dose.

3. A method for ameliorating and/or preventing a medical condition, preferably an
adverse effect, mediated by the continued (therapeutic) administration of an
15 EpCAMxCD3 bispecific antibody to a human patient, said method comprising:
(@) administering continually a first dose of said antibody for a first period of
time, and consecutively
(b) administering continually a second dose of said antibody for a second
period of time;
20 wherein said second dose exceeds said first dose.

4. The method of item 1, 2 or 3, wherein said human patient comprises or is
assumed to comprise EpCAM positive epithelial cancer cells.

25 5. The method of any one of the preceding items, wherein the route of
administration in step (a) and/or the route of administration in step (b) is

intravenous.
6. The method of item 3, wherein said medical condition, preferably said adverse
30 effect, is characterized by an increase of the serum level of at least one liver
enzyme.
7. The method of any one of the preceding items, wherein said second period of

time exceeds said first period of time.
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8. The method of any one of the preceding items, wherein said first period of time is

atleast 1, 2, 3, 4, 5, 6, 7 days (or more), 7 days being preferred.

5 9 The method of any one of the preceding items, wherein said first period of time is
characterized by an increase of the serum level of at least one liver enzyme up to

grade 3 or 4.

10.  The method of item 9, wherein said first period of time persists until the increased
10 serum level of said liver enzyme is decreased to grade 2.

11. The method of any one of the preceding items, wherein the first period of time is
4 days, provided that the serum level of said at least one liver enzyme is grade 2

or below.
15
12. The method of any one of items 6 to 11, wherein said at least one liver enzyme is
AST and/or ALT and optionally also GGT and/or AP.
13. The method of any one of the preceding items, wherein said second period of
20 time persists at least until the CD8+-T-cells of said patient are activated.

14. The method of item 13, wherein said activation is characterized by a CD25
and/or CD69-positive phenotype of at least 20% of said CD8+-T-cells.

25 15, The method of any one of the preceding items, wherein said second period of
time is at least 2, 3, 4, 5 or 6 weeks, 3 weeks being preferred.

16. The method of any one of the preceding items, wherein said second period of
time is at least 19 days.
30
17. The method of any one of the preceding items, wherein said first period of time is
between 1 and 10 days, and that second period of time is at least 19 days.
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18 The method of item 17, wherein said first period of time is 7 to 9 days and that

second period of time is 19 to 21 days

19. The method of item 18, wherein said first period of time is 7 days and that second

5 period of time is 21 days.

20. The method of any one of the preceding items, wherein said second dose is
therapeutically active.

10 21. The method of item 20, wherein said therapeutic activity of said second dose is

characterized by activated CD8+-T-cells.

22. The method of item 21, wherein said activation is characterized by a CD25
and/or CD69-positive phenotype of at least 20% of said CD8+-T-cells (in relation
15 to the CD25 and/or CD69-positive phenotype prior to the second period).

23. The method of any one of the preceding items, wherein said first dose is such
that the serum level of at least one liver enzyme increases to a serum level of
grade 3 or 4 and decreases again to a serum level of grade 2 within the first

20 period of time.

24. The method of item 23 wherein said at least one liver enzyme is AST and/or ALT

and optionally also GGT and/or AP.

25 25, The method of any one of the preceding items, wherein said first dose is between
1 and 6 pg/d, 1 to 3 pg/d being preferred.

26. The method of any one of the preceding items, wherein said second dose is
between 10 and 120 pg/d (or more, if required under therapeutically relevant
30 aspects).

27. The method of any one of the preceding items, wherein said first dose is 1 t0 3

pg/d and that second dose is 20 to 90 pg/d.
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The method of any one of the preceding items, wherein said bispecific antibody is
a single chain antibody.

The method of any one of the preceding items, wherein said antibody is MT110.

The method of any one of the preceding items, further characterized by the

(concomitant) administration of a glucocorticoid.

The method of item 30, wherein said glucocorticoid is prednisone, prednisolone
and/or methylprednisolone.

The method of item 1 or 4, wherein said EpCAM positive epithelial cancer cells

are gastrointestinal and/or lung cancer cells.

The method of item 32, wherein said gastrointestinal cancer is gastric cancer,
colorectal cancer, or metastatic variants thereof and said lung cancer is small

lung cancer, non-small lung cancer, or metastatic variants thereof.
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Fiqures

The figures show:

Fig.1 T cell activating potency of the EpCAMxCD3 bispecific single chain antibody in
accordance with Example 1

Fig2 Exemplary dosage regimen in accordance with Example 2

Fig.3 Generation of MT110 and Mode of Action

Fig.4 MT110 plasma levels for patients treated with MT110 maintenance doses of 10
or 12 pg/day in schedule A, B or C show a comparable profile

Fig. 5A Lymphocytes re-distribution observed after start of MT110 infusion and after
dose escalation on day 7 in patient 114-012 (cohort B2: 3 > 12 ug/d)

Fig.5B T cell activation observed after start of MT110 infusion and after dose
escalation on day 7 in patient 114-012 (cohort B2: 3 > 12 pg/d)

Fig. 6A Resected lung lesion. Large number of CD3 positive lymphocytes (red arrows),
necrotic tissue (green arrow), tumor cells (orange arrow).

Fig. 6B Resected lung lesion. Infiltration of CD8 positive lymphocytes (red arrow).

Fig. 7 Liver parenchyma at peak of transaminase

Fig. 8 Specific dosage regime of the present invention



(7% sSOLO(n, 9 0001000001 (30/0) Priorlinesof cheno
(n, %99 >3521232210 18
WO 2011/033105 PCT/EP2010/063795

34

Examples

The following examples illustrate the invention. These examples should not be construed
as to limit the scope of this invention. The examples are included for purposes of
5 illustration and the present invention is limited only by the claims.

Example 1

EpCAMxCDS3 bispecific single chain antibody mediates T cell specific cytotoxicity to
EpCAM positive target cells and thereby activation of T cells measureable by release of
10 cytokines and upregulation of T cell surface markers. This process is strictly dose-
dependent and relies completely on the presence of EpCAM positive target cells. The
stringent biological effects of the EpCAMxCD3 bispecific single chain antibody MT110 on

human T cells were analyzed in vitro as follows:

Human PBMC of random healthy donors were incubated with the indicated
15  concentrations of the EpCAMxCD3 bispecific single chain antibody in the absence or
presence of 0.2%, 2% or 10% Katolll cells, naturally expressing EpCAM. After
incubation for 40 hours at 37°C in a humidified incubator cells were stained with
fluorescence-labeled antibodies against CD4, CD8 and CD25 to identify effector cells
(CD4 or CD8-positive) and their activation status (de novo expression of CD25) by flow
20  cytometry. The percentage of CD25" T cells was plotted against the logarithm of BiTE
concentration using Prism software (Graph Pad Software Inc., version 4.02). The
resulting dose-response curves were analyzed with the integrated four-parameter
nonlinear fit model also calculating concentrations of the half-maximal kill (ECs,) as
indicator for specific bioactivity. The supernatants of samples containing 100 ng/ml of the
25  EpCAMxCD3 bispecific single chain antibody were analyzed for cytokine contents using
the human Th1/Th2 cytometric bead array (CBA) kit (BD Bioscience) according to
manufacturer’s instructions.
The T cell activating potency of the EpCAMxCD3 bispecific single chain antibody is
shown in Figure 1. Addition of 10% EpCAM" cells to human PBMC led to activation of
30  approximately 95% of CD8" and 85% of CD4" T cells in an antibody dose-dependent
manner within 40 hours. Addition of 2% EpCAM™ cells resulted in an intermediate
activation of app. 50% of CD8" and 25% of CD4" T cells whereas addition of only 0.2%
EpCAM® cells hardly induced CD25 expression on the effector cells for any concetration
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of the BIiTE tested. The EC50 vlaues increased with decreasing amount of target cells
present and were for 10, 2 and 0.2 % Katolll cells present 0.26, 0.99, and 5.98 ng/ml for
CD8" T lymphocytes and 0.8, 2.35, and 3.50 ng/ml for CD4" T lymphocytes,
respectively. The BiTE-mediated upregulation of CD25 was accompanied by release of
5 IFN-y, TNF-a and IL-10 from human PBMC, which” strength correlated well with the
percentage of EpCAM positive target cells present. No cytokine release or upregulation
of CD25 on CD8" or CD4™ T cell was detected in the absence of EpCAM™ target cells for
any BiTE concentration evaluated. This might be indicative for high potency of the
EpCAMxCD3 bispecific single chain antibody in an EpCAM-rich tumor environment and
10 concurrent good tolerability in tissues where EpCAM is not directly accessible to T cells.

Example 2
Safety and pharmacology of the EpCAM/CD3-bispecific BiTE antibody MT110 in

15  patients with metastatic colorectal, gastric or lung cancer

1.1 Study Design

20  Primary Objectives: To assess safety and tolerability

Secondary Objectives: To assess pharmacokinetics (PK), pharmacodynamics (PD) and

anti-tumor activity of MT110
Patients: Locally advanced, recurrent or metastatic solid tumors known to
widely express EpCAM
25 - Adenocarcinoma of the lung
-  Small cell lung cancer
- QGastric cancer

- Colorectal cancer

30  Other Key Eligibility Criteria:
Standard therapeutic options are exhausted or declined

At least one course of previous chemotherapy
ECOG performance status < 2

Ability to understand the patient information and informed consent form
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No evidence of CNS metastases on baseline CT or MRI scan or other history of CNS
pathology
Neutrophil count < 1,500/mm3 (= 1.5 x 109/1)
Platelet count < 100,000/mm?3 (= 100 x 109/1)
5  WBC < 3 x109/1; hemoglobin < 9.0 g/dI

No abnormal renal or hepatic function
No O2 saturation of < 92% (under room air condition)
No concurrent anti-neoplastic therapy, except palliative radiotherapy
No presence of human anti-murine antibodies (HAMA)

10

1.2 MT110 treatment and dose escalation

MT110: Continuous intravenous infusion d1-28 Repeated cycles until disease
15 progression with 2 to 4 weeks treatment break.
Dose cohorts: MT110 at 1/ 3/ 6/ 10/ 12 / 24 (currently ongoing) ug per day,

further dose escalation in cohorts B/C planned (see Figure 2).

3+3 design depending on occurrence of DLTs, Decision on dose

escalation after completion of the first cycle of each patient in the
20 respective cohort.

Treatment performed with schedule A, B or C.

DLT criteria: Any grade 3 or 4 related AE that persists longer than pre-defined despite
adequate patient management-
25
Concomitant Medication: Prior to MT110 infusion or dose escalation corticosteroid,

antihistamine, antacid-

Further supportive medication permitted-

30 1.3 Assessments

Safety: Continuous assessment of safety parameters (adverse event (AE)

reporting according to CTCAE version 3.0), laboratory parameters
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Anti-Tumor Activity:

PK/PD:

2. RESULTS

at least twice daily on days 1 and 2, once daily on days 3 and 5 in
weeks 1 and 2; and twice weekly afterwards.

Assessment after each treatment cycle (according to RECIST
version 1.0 in case of measurable lesions).

PK,

subpopulations, circulating tumor cells and immunogenicity are

Samples for analysis of cytokines, lymphocytes

collected at pre-defined time points

EpCAM expression is analyzed in paraffin-embedded tumor tissue

2.1 Patients and MT110 treatment

The data presented herein are as of Sep 10th, 2009, the study is ongoing.

e 22 patients have started MT110 therapy, the interim analysis includes:

- Demografic data of 20 patients

- Safety and pharmacodynamic data of 20 patients

Table 1. Patient demographics per dose cohort

[MT110 dose cohorts
Al A2: A3: B1: B2: C1:
1 ug/d |3 ug/d [ 10 ug/d | 3/6 pg/d |3/12 pg/d| gy aqi
Characteristic 1209/d |rotq)
N=6 N=3 N=2 N=4 N=4 N=1 N=20
[Median age (years, range) 64 56 54 62 65 75 63
(44-85)
Gender male (n; %) 4 2 1 4 3 0 12 (67.0%)
Diagnosis
CRC (n; %) 5 2 1 2 1 14 (70.0%)
Gastric cancer 0 0 3 (15.0%)
(n; %)
NSCLC (n; %) 1 0 1 2 (10.0%)
SCLC (n; %) 0 1 0 1 (5.0%)
Prior lines of chemo (n; %)
>3 5 2 1 3 1 14 (70.0%)
<3 1 1 1 6 (30.0%)
Prior radiation (n; %) 1 2 0 1 6 (30.0%)
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Prior surgery (n; %) 6 2 1 4 4 1 18 (90.0%)
Liver metastases (n; %) 3 2 0 3 4 1 13 (65.0%)
ECOG 0/1/2 1/5/0 | 2/0/1 1/1/0 2/2/0 1/3/0 0/0/1 7/11/2
Abnormal liver parameters aff 3 3 1 2 3 1 13 (65.0%)
baseline

2.2  Safety & Tolerability

5  Adverse Events Summary

e QOut of 20 patients 17 were able to complete at least one cycle of 4 weeks MT110
intravenous infusion.
e Most of the observed clinical adverse events were related to the underlying
10 disease.
¢ Non-hematological clinical adverse events related to MT110 consisted of mild
pyrexia and fatigue in few patients, pyrexia was not associated with a first
infusion reaction.
e Laboratory changes that were related to MT110, occurred primarily in the first
15 week of infusion or after dose escalation, were of short duration and resolved
during the course of infusion in most cases. Changes in liver parameters were
also transient and asymptomatic; and were not accompanied by pathological
findings in imaging, substantial tissue damage or impaired synthesis parameters

of the liver.
20
Table 2. Incidence of AEs regardless of relationship occurring in >3 patients

Total, N=20

|Grade 1/2 Grade 3/4
CLINICAL ADVERSE EVENTS [Pat. (%) Pat. (%)
IAbdominal pain 5 (25.0%) 0 (0.0%)
Pyrexia 8 (40.0%) 1 (5.0%)
Vomiting 6 (30.0%) 0 (0.0%)
Nasopharyngitis 5 (25.0%) 0 (0.0%)
Cough 4 (20.0%) 0 (0.0%)
Diarrhea 4 (20.0%) 0 (0.0%)
Edema peripheral 4 (20.0%) 0 (0.0%)
Fatigue 3 (15.0%) 0 (0.0%)
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LABORATORY CHANGES
Lymphocyte count decreased/ lymphopenia 2 (10.0%) 14 (70.0%)
Hemoglobin decreased 2 (10%) 1 (5%)
Gamma-glutamyltransferase increased 3 (15.0%) 13 (65.0%)
Aminotransferases increased 2 (10.0%) 9 (50.0%)
Blood glucose increased/hyperglycemia 10 (50.0%) 7 (35.0%)
Blood amylase increased 2 (10.0%) 3 (15.0%)
Lipase increased 1 (5.0%) 5 (25.0%)
C-reactive protein increased 4 (20.0%) 0 (0.0%)
Blood alkaline phosphatase increased 2 (10.0%) 1 (5.0%)
Blood bilirubin increased 4 (20.0%) 0 (0.0%)
Hypocalcemia 3 (15%) 0 (0.0%)
Blood lactate dehydrogenase increased 3 (15.0%) 1 (5.0%)

Table 3. Incidence of adverse events related to MT110 occurring in >1 patient
A1 (n=6) |A2 (n=3) |A3 (n=2) |B1 (n=4) [B2 (n=4)

CLINICAL ADVERSE EVENTS G1/2|G3/4|G1/2|G3/4]G1/2|G3/4{G1/2|G3/4|G1/2|G3/4
Pyrexia 21011 0J]O0O]JO|1 0J0]O
Fatigue 21]0]JojojJojojJojojojo
I[LABORATORY CHANGES*

Lymphopenia / lymphocyte counfl 1 410]13]J]0]J2]1]0]4]1 0
decreased

Gamma-glutamyliransferaseincreased| 2 | 3 J 0 |2 |0 J 2 | 1 2]10]3
Aminotransferases increased 212101 2)]0)12]0]S3 0 1
Blood amylase increased 0] 0 1 0 1 0] 0 1 0 1
Lipase increased 1 0] 0 1 0 1 0 1 0 1
Blood alkaline phosphatase increased | 1 1 0]1]010 0]JO010 1 0
Blood bilirubin increased 21010]10]O0 0]J]0]O 1 0
Blood lactate dehydrogenase increased| 1 0] 0 1 0 0 1 0 0] 0
Hypocalcemia OJojJoj]Jo0fjo OjJolJoj]21]1o0

5

Table 4. Reported dose-limiting toxicities

Patient | MT110 Tumor Event Action Outcome

dose
114-002| 1 pug/d |Gastric cancer |Grade 4 increase in|Corticosteroid Resolved
(A1) AST + ALT administration
114-007|10 pg/dINSCLC Grade 3 ALT forqMT110 infusion|Resolved
(A3) >72 hrs discontinued

10
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2.3 Pharmacokinetic Profile

Summary of PK Parameters
e The serum halflife for MT110 was determined with 3.5 — 6.8 hrs.
e After normalization for dose and body weight a dose linearity can be assumed for
the dose levels tested to date.

2.4 Pharmacodynamic markers

o None of the patients showed a significant systemic cytokine release, low IL-6
levels were measurable at different time points and single measurable levels of
IFNy and IL-10 were seen in some patients

o Re-distribution of lymphocytes was observed after start of MT110 infusion as well
as after dose escalation (Fig. 5a) in all patients

J First signs of T cell activation were observed in patients with clinical benefit after
first cycle (Fig. 5b)

. First analysis of circulating tumor cells via CellSearch method revealed up to 6
cells per 7.5 ml sample from CRC patients

2.5 Outcome of patients

Tumor assessment according to RECIST criteria

e Disease stabilization was observed in 7 of 18 evaluable patients after first cycle
with a median duration of 91 days (range 29+ to 150 days)

Case Report: Evidence of biological antitumor activity

e Patient (female, 85 years) presented metastatic lesions in the lung of a CRC at
study entry

e Treatment with MT110 of 1pg/d for 28 days

e Patient underwent surgical resection of a lung lesion 80 days after start of
MT110, pathology revealed:

- >70% of necrotic tissue in this lesion (Fig. 6A)
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- High number of infiltrating T-lymphocytes including CD8 positive cells in
and around tumor tissue (Fig. 6B)

3. SUMMARY

5
Twenty eligible patients were treated in five dose cohorts and received a total
of twenty five MT110-cycles up to date:
e MT110 intravenous infusion over 28 days is clinically very well tolerated:
- Mild pyrexia and fatigue occurred in few patients and were related to the
10 study medication.

— No signs of relevant systemic cytokine release was observed.

- Besides initial transient lymphopenia, a transient asymptomatic increase
in liver enzymes up to Grade 3/4, was the most frequent laboratory
abnormality.

15 o First signs of biological activity

- MT110 caused a rapid redistribution of lymphocytes shortly after start of
infusion. Signs of T cell expansion/-activation were seen in patients with
clinical benefit after 4 weeks.

- Disease stabilization according to RECIST was confirmed in 7 of 18

20 patients, lasting 91 days in median.

- In one patient, a lung metastasis was resected 11 weeks after start of
MT110 treatment. Immunohistochemistry revealed tumor cell necrosis
and a massive T cell infiltration as possible evidence of MT110 activity.

e None of the patients developed antibodies against MT110.
25
4. CONCLUSION
. MT110 can be safely administered intravenously to patients with advanced
30 EpCAM-expressing solid tumors.
J First signs of biological activity have been observed at clinically well tolerated
doses.

. Evaluation of BiTE antibody MT110 at escalating doses is currently ongoing.
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Example 3
Comparison of changes in liver parameters in the first patient cohorts treated with

MT110 in the study MT110-101

In the following tables the increase of liver parameters, presented by the mean

amplitudes of peak blood level (Table 1) and mean blood level values (Table 2), is

analyzed for the respective patient group in dependence of the MT110 dose, treatment

schedule and corticosteroid therapy. The aminotransferases AST and ALT were the liver
10 parameters which were mainly affected by the MT110 infusion.

Amplitudes of peak blood levels of the respective liver parameter were calculated by
subtracting the baseline value measured at the screening assessment from the peak
level measured in the first week of MT110 infusion at the respective dose for each

15  patient in this group. The resulting amplitude values for each patient of a group were
used to calculate the mean for the respective group.

Amplitudes of mean blood values were calculated by subtracting the baseline value
measured at the screening assessment from the mean level calculated from all
measurement values of the first week of MT110 infusion at the respective dose for each

20  patient in this group. The resulting amplitude values for each patient of a group were
used to calculate the mean for the respective group.

The comparison of the different groups can be summarized as follows:
- The additional concomitant corticosteroid therapy can reduce the increase in liver
25 parameters (mainly AST and ALT) for patients treated with MT110 at 1 pg/d
(group Il compared to group ).
- With increasing MT110 dose the peak and mean blood levels of liver parameters
show increasing values despite the concomitant corticosteroid therapy (group V
and Il compared to group II).
30 Conclusion: The increase in liver parameters can not be prevented by
concomitant corticosteroid therapy.
- A further increase of the corticosteroid dose can also not prevent the increase in
liver parameters with increasing dose (group IV compared to group Il1).
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week (group VIl compared to group V).

Conclusion: Further dose escalation is possible with a low MT110 starting

dose for the first week of the infusion.

Table 1: Mean of amplitudes between peak and screening values of first treatment week

at given dose without standard deviation

AST ALT GGT Bili
un un un AP (U/) | (mg/dl)
peak peak peak peak peak
wi wi wi wi wi
above | above | above above above

MT110 Dose Scr Scr Scr Scr Scr

Cohort value value value value value

I: 1ug+

1x100mg d0

cort. 438.0 436.7 276.3 252.3 0.6

lI: 1ug+ 2-

3x100mg cort.

d0-2 7.8 24.3 79.3 30.3 0.2

Il: 3ug+ 2-

3x100mg cort.

d0-2 161.4 152.1 209.4 36.3 0.3

IV: 3ug+

1g+2x500mg

cort. d0-2 212.0 272.8 152.8 12.3 0.1

V: 10pg+ 2-

3x100mg cort.

do-2 540 510 627.5 136.5 0.6

IV: 6ug+

1g+2x500mg

cort. d0-2 after

1 wk low dose

(3ug) 69.0| 1753 | 234.0 21.3 0.4

VII: 12pg+ 2-

3x100mg cort.

d0-2 after 1 wk

low dose (3uQ) 94.7 155.7 378.7 60.0 0.7

00
01

1
0
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Table 2: Mean of amplitudes between mean and screening values of first treatment week
at given dose without standard deviation

AST ALT GGT Bili
un un (un AP (U/) | (mg/dl)
mean mean mean mean mean
wi wi wi wi wi
above above above above above
MT110 Dose Scr Scr Scr Scr Scr
Cohort value value value value value
I: 1ug+
1x100mg d0
cort. 132.2 235.4 185.4 160.2 0.3
lI: 1ug+ 2-
3x100mg cort.
do-2 18.6 9.2 120.6 9.4 0.0
ll: 3pg+ 2-
3x100mg cort.
do-2 50.5 70.1 113.4 14.5 0.1
IV: 3ug+
1g+2x500mg
cort. d0-2 64.6 120.1 721 2.0 0.0
V: 10pg+ 2-
3x100mg cort.
do-2 161.7 277.3 3225 87.9 0.1
IV: 6ug+
1g+2x500mg
cort. d0-2 after
1 wk low dose
(3ug) 13.0 105.2 163.1 0.0 0.2
VII: 12pg+ 2-
3x100mg cort.
d0-2 after 1 wk
low dose (3uQ) 26.2 96.5 220.8 23.2 0.2
5
Wk: week
W1: week 1

Scr: screening assessment
Cort: corticosteroid
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Example 4
[Dose Cohorts
A1: |[A2: [A3: Bi: [B2: [B3: I _ | _ D1:
1pg/d Bug/d Hougra |3/ |3/ 3/ ;1' c2: Cyc 1=
|Characteristic Bug/d [12ug/d |24pg/d koo bBrone 3/ 1ofTotal
12ug/d P4ug/d Cye 2=
24u9/d
IN=6 N=3 [N=2* IN=4+ N=4+ |N=2++ | N=4+ [N=3 IN=1++ IN=29
[Median Agele4 |56 |p4 B2 65 55 l64 69 58 64
(years, Range) (37-
85)
Gender Male (n} 4 2 1 4 3 1 2 3 I0 20
%) [(69%)
ECOG 0/1/2 J/5/0 [2/0/1 [1/1/0  Je/2/0 [1/3/0  |o/1/1 |0/2/2 2/1/0 IO/1/O 9/16/4
Diagnosis
CRC(n, %) |5 2 1 2 3 1 3 3 1 21
(72%)
Gastric (n, %) |1 1 0 1 0 1 1 0 o 5
17%)
NSCLC (n, %) O 0 1 0 1 0 0 0 Io 2
K7%)
SCLC (n, %) JoO 0 0 1 0 0 0 0 Io 1
I(S%)
Prior lines of
chemo (n, %)
>3 5 2 1 2 3 2 2 1 Io 18
[(62%)
<3 1 1 1 2 1 0 2 2 1 11
1(38%)
Prior  radiationf 1 2 0 2 1 1 1 2 1 11
(n, %) 1(38%)
Prior surgery (n,} 6 2 1 4 4 2 3 3 1 26
%) [(90%)
Liver 3 2 0 3 4 1 4 2 1 20

pts with



treatnment start results in noderate increase in |iver paranmeters [|1: All
pts with same MI110 dose/corticosteroid schema Target dose 1 |lig 2-3x 100ny

dO- 2 cortwo&of/341056 0,3 0,2 |Increase of cort i coptempralodexes
to 2-3x 100ng on days 0 to 2 can mtigate the increase in
| iver paranmeters 48
46

metastases  (n, 1(69%)

%)

Abnormal  liver] 3 3 1 2 4 1 3 1 1 19

parameters  at §(66%)

baseline |

* Monitoring committee decision to open cohort B1 instead of finishing recruitment in A3
++ Ongoing cohort
+ One patient in cohort replaced

|A1 A2 A3 [B1 [B2 [B3* |C1 C2
(n=6) |[(n=3) [(n=2) [n=4) [n=4) [n=2) |(n=4) |(n=3)

[DOSE-LIMITING [ 1 1 2
TOXICITIES

[CLINICAL 1G1/|G3/|G1/[G3/jG1/|G3/JG1/|G3/JG1/|G3/}G1/|G3/|G1/[G34G1/G3/
ADVERSEEVENTS2 4 R B R B R b R b R bRl R4
[Pyrexia 1010|0010|00103020
Nausea |00|00I00|00|00|003020
\Vomiting |00|0010|00|00|002020
|Diarrhea o o |0 0 |0 0 |0 0 |0 0 |0 o0k o o pa
|Fatigue 2 o oo oo Jopb P o ofJo o}
LABORATORY

CHANGES

[Lymphocyte countft B Jo B o P o B B P o | o g o BB
decreased/

[Lymphopenia

Gammaglutamyltran 2 B 0 2 [0 R B PR

sferase increased

Aminotransferases 2 PAJ0 P 0 Ao B ‘0 1

o
N
P>

increased

o
s
=]
o
)
—

|Lipase increased 1 g o p jop p A

increased

|Blood bilirubin2 |0 J0 |0 0 |0 ‘0 1




[11: Al pts with same MI110 dose/corticosteroid schema Target dose 10 pg
Escal ati on of MI110 dose | eads to higher increase in liver
par amet erwot2bato3gas not be sufficiently mitigated by thecrmrioosizesoi d
dose of 2-3x 100ng on 2-3x 100ny dO-2 cort. 540 220 510 41 0,7 0,0 days O
to 2 1V: Al pts with sane Mr110 starEWdose/corticosteroid schema Start
dose 3 pg Low MI110 start

[Blood amylasefo 1 |t [o [t o o |t o p o o o p |t
increased ‘ ‘ ‘
|Blood akalinegfit [ Jo o Jo o o o B o o b It o o |1
phosphatase

increased

|Blood lactateji 10 O 1 0 O P 0 0O |0 o |o 0O O P [
dehydrogenase

increased

Glutamat ol oo oo fofp b PP P
dehydrogenase

increased

|Blood gucosefo 10 o o o o o o I o o o o it | [0
increased/Hyperglyc

aemia ‘ ‘
|Hypoa|buminaemia 2 o Jo |o |0 o |1 o |0 0 |0 0 |0 o |
[Fbin D dmefo 0 |t 0 Jo o o o o o Jo o Jo o 2 [o
increased " ‘ ‘ ‘ ‘

A Including one patient with dose limiting toxicity

Example 5:
Results of Different Strategies for Mitigation of Increase in Liver Parameters in Ongoing
Study MT110-101
ALT
Cohort AST um Bili
MT110 Dose (U vs Vs Vs
Prophylaxis BL +/- | BL +/- | BL | +/- | Comment
Single
administration of
corticosteroids at
I: All pts with same MT110 treatment start
dose/corticosteroid schema results in moderate
Target dose 1 ug increase in liver
1x 100mg dO cort. 438 385 | 437 396 | 0,7 | 0,6 | parameters
Increase of
corticosteroid dose
to 2-3x 100mg on
II: All pts with same MT110 days 0 to 2 can
dose/corticosteroid schema mitigate the
Target dose 1 ug increase in liver
2-3x 100mg d0-2 cort. 8 5 24 16 [ 0,3 | 02 | parameters




dose of 3 KO conbined with the described corticosteroid schema | eads
to only mld increase of liver paraneters and allows for further dose 2-3x
100nmy dO-woeore3sm44 137 154 128 1,1 1,2 escal ati on stepsT/E¥201M0b3798 S Wi t h
same Mr110 start dose/corticosteroid schema Start dose 3 pg A further

i ncr ease in corticosteroid 48 dose can not better

Escalation of
MT110 dose leads
to higher increase
in liver parameters
that can not be

lil: All pts with same sufficiently

MT110 dose/corticosteroid mitigated by the
schema corticosteroid dose
Target dose 10 ug of 2-3x 100mg on
2-3x 100mg d0-2 cort. 540 220 | 510 41 0,7 | 00 |days0Qto?2

Low MT110 start
dose of 3 ug/d
combined with the
described
corticosteroid
schema leads to

IV: All pts with same only mild increase
MT110 start of liver parameters
dose/corticosteroid schema and allows for
Start dose 3 pg further dose

2-3x 100mg d0-2 cort. 144 137 | 154 128 | 1,1 1,2 | escalation steps

A further increase
in_corticosteroid
dose can not better

mitigate the
V: All pts with same MT110 increase in liver
start dose/corticosteroid parameters
schema compared to the
Start dose 3 pg corticosteroid dose
1g+ 2x500mg d0-2 cort. 212 175 | 273 221 | 0,1 | 0,1 | describedin
VI: All pts with same
MT110 stgrt . A low dose
dose/cortllcostermd schema Sretreatment as
gr;d 62“96'n step 2 described in IV

ep <:b g

1g+ 2x 500mg d0-2 cort. 60 | 71| 175 | 138 | 04| 03 32@22;‘;;:{}2§ r

that results in only
mild increase of
liver parameters

VII: All pts with start dose 3
pg and 12 pugin step 2

Step 2: 12 g
2-3x 100mg d0-2 cort. 60 51 102 78 05| 0,3
Addition of
freatment break
after start at low
dose and before
VIII: All pts with 1 week MT110 dose
break between start dose 3 escalation results
Mg and 12 ug in step 2 also in only a mild
Step 2: 12 ug increase in liver
2-3x 100mg d0-2 cort. 160 116 | 192 96 1,5 | 0,7 | parameters
Dose-dependency
IX: All pts with start dose 3 of increase in liver
pg and 24 pgin step 2 parameters on
Step 2: 24 ug MT110 dose is

2-3x 100mg d0-2 cort. 305 181 | 475 216 | 2,9 | 1,7 | again seen with




mtigate the increase in liver paraneters conpared to the corticosteroid
dose 1g+ 2x500ngy dO-2 cort. 212 175 273 221 0,1 0,1 described in Il VI: Al
pts wi th wemi1/03310s MI110 start dose/corticosteroid sclremrErand/ 0637pg i n
step 2 Step 2: 6 pg A | ow dose pretreatnent as

described in IV allows for further 19192x 500mg dO-2 cort. 69

higher MT110
doses; further
mitigation
measures are
necessary to
prevent higher
increase in liver
parameters

One week break is
not enough to

X: All pts with 1 week break sufficiently mitigate
between start dose 3 ug increase in liver
and 24 ug in step 2 parameters at
Step 2: 24 ug higher MT110

2-3x 100mg d0-2 cort. 630 328 | 683 39 38| 08 |doses

Stepwise dose
escalation leads to

only moderate
increase in liver

XI: All pts with start dose 3 parameters;

Ug + 12 ug in step 2 of optimal lengths of
cycle 1; escalation step break period and
3=start of cycle 2 size of dose steps
Step 3 = cycle 2: 24 pg have to be

2-3x 100mg d0-2 cort. 366 347 | 308 280 | 1,9 | 2,1 | identified




71 175 138 0,4 0'3 dose escalation that results in only mld increase of
liver paranmeters VII: Al pts with start dose 3 pg and 12 pg in step 2
Step 2: 12Avp@o11/033105 2- 3x 100ng dO-2 cort. 60 51 102 78 @CIH/EP2®0/063795
Addi ti on of treat ment break

50

Claims

1. An EpCAMxCD3 bispecific antibody for use in a method for treating EpCAM
5 positive epithelial cancer cells in a human patient, said method comprising:
(a) administering continually a first dose of an EpCAMxCD3 bispecific
antibody for a first period of time; and consecutively
(b) administering continually a second dose of said antibody for a second
period of time;

10 wherein said second dose exceeds said first dose.

2. An EpCAMxCDS bispecific antibody for use in a method for ameliorating and/or
preventing a medical condition, preferably an adverse effect, mediated by the
continued (therapeutic) administration of an EpCAMxCD3 bispecific antibody to a
15 human patient, said method comprising:
(@) administering continually a first dose of said antibody for a first period of
time, and consecutively
(b) administering continually a second dose of said antibody for a second
period of time;

20 wherein said second dose exceeds said first dose.

3. The EpCAMxCD3 bispecific antibody of claims 1 or 2, wherein said human
patient comprises or is assumed to comprise EpCAM positive epithelial cancer
cells.

25

4. The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein

the route of administration in step (a) and/or the route of administration in step (b)

is intravenous.

30 5. The EpCAMxCD3 bispecific antibody of claim 2, wherein said medical condition,
preferably said adverse effect, is characterized by an increase of the serum level

of at least one liver enzyme.



after start at |ow dose and before VIII: Al pts with 1 week break between
start dose 3 pg and 12 pg in step 2 Step 2: 12 pg Mr110 dose

escal ati omonesulstmsal so in only a mld increase in |iverCc2FEP201006379s5 dO- 2
cort. 160 116 192 96 1,5 0,7 paraneters [|X Al pts with start dose 3 pg
and 24 pg in step 2 Dose-dependggcy of increase in liver paraneters
on Step 2:24 pg Mr110 dose is 2¥3x 100ng dO-2 cort. 305 181 475 216
2,9 1,7 again seen with 49

6. The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said second period of time exceeds said first period of time.

7. The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
5 said first period of time is at least 1, 2, 3, 4, 5, 6, 7 days (or more), 7 days being
preferred.

8. The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said first period of time is characterized by an increase of the serum level of at
10 least one liver enzyme up to grade 3 or 4.

9. The EpCAMxCDS bispecific antibody of claim 8, wherein said first period of time
persists until the increased serum level of said liver enzyme is decreased to
grade 2.
15
10.  The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
the first period of time is 4 days, provided that the serum level of said at least one

liver enzyme is grade 2 or below.

20  11.  The EpCAMxCD3 bispecific antibody of any one of claims 5 to 10, wherein said
at least one liver enzyme is AST and/or ALT and optionally also GGT and/or AP.

12.  The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said second period of time persists at least until the CD8+-T-cells of said patient
25 are activated.

13.  The EpCAMxCDS3 bispecific antibody of claim 12, wherein said activation is
characterized by a CD25 and/or CD69-positive phenotype of at least 20% of said
CD8+-T-cells.

30

14. The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein

said second period of time is at least 2, 3, 4, 5 or 6 weeks, 3 weeks being

preferred.



hi gher
hi gher

328 683 39 3,8 0,8 One week break is

Mr110 doses; further mtigati on neasures are necessary to prevent
increase in liver paraneters X Al pts with 1 week break between
start doswoopgssnd 24 pg in step 2 Step 2:24 pg 2-3x 100mEpd@odexost. 630

mtigate increase in liver paranetersggt hi gher MIr110 doses Xl : Al

with start dose 3 pg + 12 pg in step
of cycle 2 Step 3 = cycle 2: 24 pg 2-3x 100ng dO-2 cort.

1,9 2,1 SLpWisER MR9xCD3 bispdeiie ahfidddr heR&Re §fGhe preceding claims, wherein

10

15

20

25

30

16.

17

18.

19.

20.

21.

22.

23.

24.

said second period of time is at least 19 days.

The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said first period of time is between 1 and 10 days, and that second period of time

is at least 19 days.

The EpCAMxCD3 bispecific antibody of claim 16, wherein said first period of time

is 7 to 9 days and that second period of time is 19 to 21 days

The EpCAMxCD3 bispecific antibody of claim 17, wherein said first period of time
is 7 days and that second period of time is 21 days.

The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein

said second dose is therapeutically active.

The EpCAMxCD3 bispecific antibody of claim 19, wherein said therapeutic
activity of said second dose is characterized by activated CD8+-T-cells.

The EpCAMxCDS3 bispecific antibody of claim 20, wherein said activation is
characterized by a CD25 and/or CD69-positive phenotype of at least 20% of said
CD8+-T-cells (in relation to the CD25 and/or CD69-positive phenotype prior to

the second period).

The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said first dose is such that the serum level of at least one liver enzyme increases
to a serum level of grade 3 or 4 and decreases again to a serum level of grade 2

within the first period of time.

The EpCAMxCD3 bispecific antibody of claim 22 wherein said at least one liver
enzyme is AST and/or ALT and optionally also GGT and/or AP.

The EpCAMxCD3 bispecific antibody of any one of the preceding claims, wherein
said first dose is between 1 and 6 ug/d, 1 to 3 pug/d being preferred.

not enough to sufficiently

pts

of cycle 1; escalation step 3=start
366 347 308 280



only noderate increase in liver paraneters; optinmal |engths of break period
and size of dose steps have to be identified WD

2011/ 0331W6RGI/EBRS10/ 063795 50 C ainms 1. An EpCAMKCD3 bipspapkdtioocsns i body
for use in a nethod for treating EpCAM 5positive epithelial cancer cells in
a human patient, said nethod conprisigg: (a) admnistering continually a
first dose of an EpCAMKCD3 bi specific~anti body for a first period of tineg;
and consecutively (b) adm nistering continually a second dose of said

anti body for a second period of tine; 10wherein said second dose exceeds
said first dose. 2. An EpCAMKCD3 bi specific anti body for use in a nethod for
anel i or at¥ng at@/ERCAMXCDGhigresiiciantiPagly pbancene fdhriPiereing gaistseWB®RY an
adver se ef f ectgaidmBeionbiedbsaYist Biewsemt b naRd 124 NGIRRSUhbE) |faFBaibrﬂéc$%aéﬁ on of
an EpCAMKCD3 blspeC|f|c anti body to a 15human patient, said nethod

conpri si ng: (d?méﬂﬁﬁﬁ?yﬂé?Yﬁﬁaééﬁ¥ﬁnualIy a first dose of said antibody for
a first period of tine, and consecutlvely (b) adm nistering continually a
second dose of_s r a.second erlo of ti 20mhe ein said
second dodo exdBarCARPT et 8u50 el Sl slinrist o 0B EhSRR: body of
clains 1 or 2,sa\m‘est&ioee£sa1 o e angd tiat eambn@dawusgesmem pg/d. assumed to
conprise EpCAM positive epithelial cancer cells. 25 4. The EpCAMKCD3

bi specific anti body of any one of the preceding clainms, wherein the route
of adm ni& r atTherEgGAMKIGHSB lé'a)ecﬁin@hﬁbodyhnéamom’leeofdlhe penedingtlaiats, ohereim st ep
(b) ig intrav ic anti body of claim 2,
mheréﬁ% sai d %% C%F%conﬁn?mg%; @%% %@ﬁ%@ d adverse effect, is
characterlzed by an increase of the serum | evel of at |east one liver
enzynme. %ﬁﬁ&?&ﬁgl &?N§ b ific

ant i body of any 65&%@%%6 ggﬁaé}OQVﬂerepﬁesal &EQEOWE p@rlod of
ti me exceeds s@idRTtibedtis hEr18d of tlne 7. The EpCAMKCD3 bi specific

anti body of any one of the precedlng claims, wherein 5said first period of
time is at least 1, 2, 3, 4, 5, 6, days (or nore), 7 days bein

pref ey ecR9-8. HeeE @MM‘SW@H@&WW@ ‘Hrﬂ”VlS’B@I;Qf e Fﬁﬁ‘iﬁdﬁ}%ﬂ%mstfﬁ'gh‘ﬂr ecedi ng
cl ai ms, wher eidhag@tctizéd bypthe REScOR ittt ddriBisirStiohbR b RICBEIERAL. DY an increase
of the serumlevel of at 10l east one liver enzyne up to grade 3 or 4. 9.
The EpCAMKCD3 bi specific antibody of claim8, wherein said first period of
time pers3cts That EgCANMECDIbispestdargidodnv @atel 29 fwheedidl shit \(Ricoedrdsoi®isi S

d dt 2. 1 f ti bod f
of the preced IETEIORP SO ST ST ITEOAITEG of time 1s 4 daye

provifed that the serumlevel of said at |east one |iver enzynme is grade 2
or belom1 201 h I SReci i y of f m 5 to
10, wher e| n sjhg EPEF@@%%D%F?%&I&'% yﬁﬂkﬁa@) iS?Pghqu%Feqﬁﬁs?%aﬁgbg'\pﬂtl onal |y
al so GGT and/ qrositiir edithelidllcendep CAlseODgasticypestinfli andaniungedycescellny one of the
precedi ng clains, wherein said second period of time persists at |east

until the CD8+-T-cells of said patient 25are activated. 13. The EpCAMKCD3
bi speci f i 3. antTheodyCAVIxEPJbispadiiic anioody of slaln 3Acwheraini aid pastisiriesivaler i zed
by a 5 and/ i L

e ool T, GB0THS URER ol EIBREIATBENGRY, &' meRRRl S SRB Y (e
precedi ng cl aiS¥ |URBetasCRr §a§'ﬁa|bé&‘@n%ﬁr}§@'hlﬂ9ﬂ wrallt upe qaﬁcﬁt or é%@@s@“c 3, 4, 5
or 6 weeks, 3 yReksiteddrg preferred. WO 2011/ 033105PCT/ EP2010/ 063795 52
15. The EpCAMKCD3 bi specific anti body of any one of the preceding clains,
wherein said second period of time is at |east 19 days. 16. The EpCAMKCD3
bi speci f ig3.antA hethed®dr- any one of the preceding clainms, wherein

30 (i) administering an EpCAMxCD3 bispecific antibody to a human patient, or
(i) treating EpCAM positive epithelial cancer cells in a human patient; or
(iii) ameliorating or preventing a medical condition mediated by the
administration of an EpCAMxCD3 bispecific antibody to a human patient;
said method comprising:



5said first period of tinme is between 1 and 10 days, and that second period
of tinme is at |least 19 days. 17The EpCAMKCD3 bi specific antibody of claim
16, wher ewo 28ai/033fosr st period of tine is 7 to 9 days anectrhetoweesms peri od
of time is 19 to 21 days 10 18. The EpCAI\/kCDB bi specific antibody of claim
17, wherein said first period of tine_is 7 days and that second period of
time is 21 days. 19. The EpCAMKCD3 bi %ecrfr c anti body of any one of the
precedi ng clai ns, wherein 15said second dose is therapeutically active. 20.
The EpCAMKCDS (b sp%@hﬁﬁ.gem@ boaIRTaf ERCAVAGDSIGRHE Hbsty QRhaRguL T C
activity of sar d second dose Is characterized by activat (Y,D8+- T-cel | s.
2021. The EpCAMKCD3 thg s¢yeey level %r@r iessHNS fives | Az Y@ (8 'nﬁr?@ﬁei P ¢ra0e 45t i vat i on
is characterized byeqd (pfdfad @ §iadE2$ Andasbdebvantih RBRLYREIYradd 2] #st 20%
of said CD8+- T-ceIIs(rn relgtrglh %C?’St gang [ or CD69- gjosrtrve

phenot ype prior to CREEEBEdNd peri od) . 2522 The EpCAMKCD3 bi specific

anti bgdy of any) onedpfinistetngsrradiobdy Slchiting it isMherapledticady getiver st dose is
such that the serumlevel of at |east one liver enzyne increases to a serum
| evel of grade 3 or 4 and decreases again to a serum /| evel of grade 2
within the first period of tinme. 3023. The EpCAMKCD3 bi specific anti body of
cl ai m 22 ¥her AmEgAMXGID3 bisparificomdéibdédynfer. enzyne is AST and/ or ALT and
optionally al s t i body of
any one of th2(8prG(es-(I:‘;leg.n"%t8 ngﬁr E&%\Iﬁ%ﬂ-@&s@{ﬁ@ se coﬁ/abég@g{a%é)%h&?\/\gen 10 and
120 p¢¥d (or riidre, treatlrrgaam@/rhé@oah@eepmhﬁwa@m@tceﬂalm § hppepalitnt@spects). 5
26. The EPCAMKEPS birseelitd CodBroRAfig Of ARYicANSoRbiidcmpligeadbpdu! ai s,
wherein said first dose is at secon ose I's to 90
pg/d. 27. The Epmraémstmtlghet:@rf EQE&HW@%BW%f'WbW@@fhW Rstiededi ng
clai ms, wher eiyhel&laahid ahlisdgad foltse RIS ih Scdrddnt8 Wah ahRkagaRbinkady . 28.
The EpCAI\/kCD3 bi specific anti body of any one of the preceding clains,

wherei n said aﬁ@tqeﬂ%cymla@vmmbthefwdﬂrﬂéamwcm bi specific anti body of
any orse of the preceding clains, further characterized by the (concomtant)
adm nistrgtion o I orticoi The EpCAMKCD3 bi speci fic anti body of
cl ai m 29,%her¥] '%p@%lﬁ%&éj@%'ée%fﬁﬁr@w P's predni sone, prednisol one and/ or

met hyl pr edni sql) one adﬁﬂwrQérrngT&eEﬁD@Mmmmrsbetﬂmrbmdy taathubeaypadéntcdrai m 1 or
3, wherein sarﬁ / I\/I E @g\\ﬁ | heI cancerI cel }qsmare % Strror nt esti nal
and/ or |ung cdlcer TEEINGEP p?h cﬁ Ssd # PEMARPAEEM of I ai m
31, wherein sdiiig gaa;rterhonahhgson rmdevezﬁrmganaemedrsalga:sndrhm cramhehed opl theect al
canc or net ast atr ..Sal: | ung
canc?roz non- sma dﬁ] ﬁl&rdh'§£5§ar¥ QS&W%%@%E lrségd\'/%rérngﬁ%syq? here a§ A met hod
for: 30(i )admwhemlersamararboao@w@Dadmirsrjereﬂfih ccaprdansdyith @ aethodeas
patient, or (i pithelial cancer cells in a human
patient; or |cie|}I qﬂ%}/gg%tgﬁﬁg%e?zgglbé\b%ﬁ??ng a nedi cal condition nedi ated
by the adm ni stratr on of an EpCAWKCD3 bi specific antibody to a human

patient; said &Rt gd ;p0ERCAMED3 tﬁs‘becrhé‘) aRfbBp| %reﬁhé’%rﬁﬂérhirdw%ﬂ ¥ an
EpCAI\/kCD3 bi specific anti body such that the serum| evel at | east one

li ver2enzyme iRamprGegiEtgoBogfioade bg used jneas e f}?ﬁjéséjreafb?(i/'”taﬁyé’ﬁ&&é”@) and
subsequent |y dessRmgathihg. grade 2; and consecutively (b) adm nistering said
anti body such that it is ther apeutr cally active. An EpCAMKCD3 bi specific
anti body for: (i) adm nistering an EpCAMKCD3 bi specific antibody to a human
patient, 3m (iA phirrrabitical fRCAN POST Ednv@isPi théi@ist abscamrgie seebhddége a hunman

patient; or (||| lioratin or n a nedi cal condition nmedi ated
by the fﬂ&i‘?@ﬁ?r‘)%o E§ ﬁi‘?‘t’fﬁ% bi specific antibody to a human

pati it ; wherern sai d anti body |s to be adm nistered in accordance with a

bi spect {1 - ant TBopgF rgpeter) ARt BE o S A sl bR an et | bocly

to a human patddennisteothe (first and/pethe isecpnEpicadtpopatiente epi t hel i al cancer cells
in a human patient; or



(iii) ameliorating or preventing a nedical condition nediated by the

adm ni stration of an EpCAMKCD3 bi specific antibody to a human pati ent
wher ei n swodoanissfedy is to be administered i n accordaneeTmpedomc3ves hod as
defined in any one of the preceding clains. Use of an EpCAMKCD3 bi specific
anti body for the preparation of a phaé ceutical conposition to be used in
a nethod as defined in any one of the S?eceding clains. A pharmaceuti cal
package or kit conprising the first dose and the second dose as defined in
any one 0fg t heryar geadhficd Fatage THLIRN B RLLSE, | AdhoiR 36KAAG Pla/dfishicof cl ai m
37, further conprising neans to adm nister the first and/or the second dose
to a patient. Se5BAOSEhis HFAGAAGEEN| tal it fnewiegle ©F agmiisialon/addosage wher ei n
said first andegimehd ScoRABE WHRE SdtiSocdiaAPBRE oftHE Breckdifig clafmd. S sui tabl e
for adm nistration/ a dosage reginmen in accordance with a method of any one
of the preceding clains.



