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and cancer. Each year, stroke is diagnosed in 750, 000
patients and contributes to nearly 168,000 deaths in

the United States only. Stroke has a high personal and
soci al inpact because of the severe disability that

t he di sease causes. The adm nistration of

t hronbol ytics - such as plasm nogen activators - to

the patient in acute ischem c stroke therapy ains to

rescue the "tissue at risk"™ (which is sonetines in the
scientific literature also referred to as "penugRisel 20 2008
and to reduce the final infarct size, thereby ’

i nproving patient clinical outconme. Presently 49623 K
avai | abl e and approved regi nes for intravenous

t hronbol yti c therapypAI®N DRasdhiaRd GigbH | me i nt er val
after the onset of the stroke symptops. | n other
words, only patients with a stroke gnset no |ater than
180 min (3 hours) Magnskale 1R Ae062 8} hsi dered to
be treatabl e W t IFeaF~appFroved—FRFOTHFGISFEFE treat nent .
Recent clinical studies ("ECASS-3") with the rt-PA

al tepl ase established that rt-PA is effective even 3
to 4.5 hours after S%r?ke onset. However in that

ext ended ti me-RAVEYGRNEE FPHerease
i ncidence of intracranial henorrhage (ICH) was
observed (Hacke W et al.: "Thronbolysis with

Al tepl as t0..4.5 Hour ft 1,C N
The infigtiERir88%s o ittt SP DS ol Rty oL Bod B0 Tl
No 13, p. 1317-1329). Thus severe safety concerns
Stroker igrthe rthimhieadiey taansie 1of death, titercamliodasoufadissiaselaad cancer. Each
year, sttl‘bﬁéqéméﬁr}dé’bé khh'?éd,@(iq patRntsBH{ERtridurestth @REFAE 168,000 deaths in the
Unitedgglfat%rné‘rlﬁy. §t{'okte frlaosng%igﬁ Ip%rstop\glr é"‘,de sgcl?a e"rn%gctnger}:-aggen toq‘ ?f?é severe
disability that the disease causes.

The administration of thrombolytics - such as plasminogen activators - to the patient in acute
ischemic stroke therapy aims to rescue the ‘“tissue at risk” (which is sometimes in the
scientific literature also referred to as “penumbra’) and to reduce the final infarct size,
thereby improving patient clinical outcome. Presently available and approved regimes for
intravenous thrombolytic therapy are based on the time interval after the onset of the stroke
symptoms. In other words, only patients with a stroke onset no later than 180 min (3 hours)
before treatment are considered to be treatable with an approved thrombolytic treatment.
Recent clinical studies (‘ECASS-3") with the rt-PA alteplase established that rt-PA is effective
even 3 to 4.5 hours after stroke onset. However in that extended time window a significantly
increase incidence of intracranial hemorrhage (ICH) was observed (Hacke W. et al.:
“Thrombolysis with Alteplase 3 to 4.5 Hours after Acute Ischemic Stroke”, in: The New
England Journal of Medicine 2008 Vol. 359, No 13, p. 1317-1329). Thus severe safety
concerns remain when extending the time window for stroke treatment with alteplase.

Before the treatment, patients for thrombolytic therapy undergo non-contrast cerebral
computed tomography (CT) evaluations in order to confirm the absence of cerebral
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conmput ed t onography (CT) evaluations in order to

confirmthe absence of cerebral henorrhage and the
wak®ens®1pf a cerebral hypodensity enconmpassi nBCTBPR08/008871

than one third of the mddle cerebral artery (MCA)

territory. They are al so evaluated to exclude contra

i ndications for thronbolysi@ constituting risk factors

for henorrhage (e.g. a nmalignant tunors, recent

trauma, recent surgery, a brain tunor, a vascul ar

| for ion _or an aneu . Ho er, ith h .
nermor Rl i 3o Shcec S5 AT FaneHEUE SleoBAEnd il T i
of theamigidign¢dreleraharterySIMGA) terviterc ThRY are Risaosvehiaird ta exglude contra-
indicatidhs G6r thesmmbiahysiticdnetitlfing ask faklors foe Abmdrrpade @ry. 2. maliymant tumors,

recent?%b@%@%c& f%ﬁ%%rg,ré;t)raﬁmﬁnfbv,ré L AURSMARBR or an aneurysm).

py does not conpensate For this

risk. Thus, selection of patients to be included in a
Howeneinr evebotithssushpestticlivel cridesiao thiombolysis ishassedistedrivith a significant risk
of intr&drardifMethdrthag@ICHI Which @Bédry upas i1s¥Aéttdlirtibated patients. The clinical
benefifASF Me?&ﬂ%r%ﬁg év%iléﬁe ttnr%nﬂ)%’yﬂgtthé/rgﬂ)?fdo&g%oprcgr%sgrtusat% for this risk.

I nvent ron to suggest novel” patie su gro psS WQIC
Thus, selepicgeat delients i fie d1cusied 1 AEBOTBAYS B RICIRRASRPIEIG to the curent
criterizeis b tisidfididrdly safigfactert s who are not assuned to profit

fromthronbolysis. Therewith the overall efficacy and

peor AT e B B MRS P08 St s
which il beraTi Somytrelfe 5eatmeRt and Sfere Wit AR, inose ipafely who are not
assumed |ty pafit frbva thrasibelysis. Thehewithl theel ovieraliggfficacy fand tsatekyeof thrombolytic

stroke RREraSNEoURNBE Icf@sé@pse since stroke onset bears the
ri sk ‘of including patients with only mnor or

transient stroke events into the treatnent, and _
It has pewsbean faynghydbe inveatoes that therretection phratientsifopihrqraiplytic therapy
only oMitlid1badis ahindmibizial nmagingrefdtekk patiets aRdrtinteclapse sincé sirake onset
bears glﬁfgk&:ﬁ Od’(?iggyﬁihﬁi péé%ﬁts?ggfg%r?éﬁrmiﬁﬁtebf _ﬂ?ﬁﬁsi@r‘\t' ?k&klteﬁe\fé?ﬁs into the
i Q .
reatmast 2ol bEregIE SAPRFBItROSE SRROIRe o Bl Rhieh UMD 2 pndering
medica\needohwrtheymerd it has heemipupdpthet theqwinied of patienteeligible for stroke
treatmaBidearatedsoedtiiyrbet imifEdewethote platierdy,enhs exhibit zestroke event, which

cannoPﬁ% fcﬁz%éd&ﬁ%%?%eﬁﬂeg%gegé@cmeg N4 FRELRID PRESRST fréRMmeAE These

R e S o
Accordirgly irhene emhedisent @f the inyardien liskinficstbapups fiipatients agh selected

for the@rEaaAéntavith tidonibbBticsivent i on the sel ected pati ent

subgroups will undergo a process of individual imaging.
pooorS B o B TEP Jhe BERSHH B SRR Al eblE tincerso
processsi of §nividuahinzagindheeforentradinaelfor agsessieg tharassibltisshe at risk which
indicates potentially salvageable brain tissue. In another embodiment of the invention the
patients are selected as to exhibit an artery occlusion. And yet a further embodiment of the
invention the patients are selected as to tissue at risk and artery occlusion.

According to further embodiments of the invention the selected patients can be treated with a
bolus injection of a non-neurotoxic plasminogen activator. In case desmoteplase is applied,
in one embodiment of the invention a bolus of either about 90 or about 125 microgram
plasminogen activator per kg body weight can be administered. The treatment can be
initiated later than three hours after stroke onset.
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patients are selected as to exhibit an artery
occlusion. And yet a further enbodi nent of the
WO poset0399%0h t he patients are selected as to ti SRUEER2008/008871

ri sk and artery occlusion. According to further

enbodi nents of the invention the selected patients can

be treated with a bolus inj®&ction of a non-neurotoxic

pl asm nogen activator. In case desnotepl ase is

applied, in one enbodi nent of the invention a bolus of

ei ther abaut 90 or about 125 m crogram pl asm nogen
Backg&%‘f'i‘_‘gaf 'B&?"tk"g‘rbody wei ght can be administered. The
The targed isgvernf trambplvtic fierapytis dhe sq elled Hissue atrrisk. Hig pathopysiological
rationald berindthisdils @sdsip@is; Backgr ound of the invention The

target tissue of thronmbolytic therapy is the so called

tissue at risk. The pat hopysi ol.ogi cal ,rational e behjnd
immedigif e Qe SE RaH B Ry 5 1s0ROALEr e aLgood flow
(rCBF)adeaseases uprainy tissyetwith ¢ritigally, lowrreriugigh oreserreseiogasy ‘dgchemic tissue”,
first lo$¥sORActionMd(finaB-intslRity 6@ &Sa 148k f §lucbses Bivd Bkyiden. The area where
the intg%.r:rjitg of BH@/ s QW i??a[réé’l?'g&@ i ki 5€ .t“ﬂwf?v%t core€BRdEvelops within

trssde”, tirst Toses function and tinall |ntegr.|t .

the firgy painutgs of vgssel 8FC|E‘§I% gt ea‘fﬁﬂ‘t‘%é}dg"ﬁ _|sc$ﬁr@ C &3 V\;H&Irﬁarct core is
charactérized hlygigeveryiblef neurenah cell siemage sandds gelrgundedtbyi ischamanbut still
salvag@sble hssuk NataFisk of GhfrctidAd THEY fdsaBSatwitkii i dISe réfefréll to as the
“ enumr(r%ut es of vessel occlusion at the center of the
P 'T“% Hem c area. This infarct core is characterized by

irreversi ble neuronal cell danmage and is surrounded by
Depeniinghenthe, tinbeifapse isiricessitoka gaael and thesyeyerly aofjcgkebpdl ischemia, the
quanti thf%ﬁlfattérQ{I‘f%omI téﬂdtthéﬁm'égb@tic &tafls df %e_aﬂ)étfélnf, #helidsad at Aslesventually

. enunbra" . on . 1ime | apse since
loses i t§rg§@r%ﬁ%%9rﬁ%ﬁﬂg)ﬁﬁ’§%sé§/}g?ﬁ )}rt'fg?ct'é'lérebral i schem a,

the quantity of collateral flow, and the netabolic
In the tagé WS pefsistost pesseleotclusidre the sereeofitnfarctidn exmamds adviey time until
nearly!aﬂ?cgftgite _tti§%|§é %Uﬁ%l@h had pfd’&f@%@ﬂttb! iﬁ@ﬁi:tibl?.uﬁod%\felﬁ,r PStheldase of early

. . . the ¢ of. rsi V, . .
recan%é%qoas?.f]oﬁ\’e {eﬁgmgoYegs%?%i\%fl%cﬁ gwi?coﬁﬁe egn\girﬁrg\}%?,t'tsls_lﬁe}a at risk are
reversigle; jand rieean potgntiallyrbe; paivagegs Jberpfore; te tegue it High ds thegtarget of

" current ronalyticttherapy.However, in the case of early

recanal i zati on of the feeding vessel, the ischemc
risk are.r

changes within th i ssue, at i Si
s BT3B B T S A s sonn
there iata latls T PRdarplanding géposgible intestionshanshBensparencerefegrrdingly, a
convinéihg langdpttfbe thebsalection rdfi teeaeabld patient gréups adveptable for the clinical
routinedGYLIsWTEMEsIRG. th'Ur@&rSth! RRindge HECRsIQEEhdRGMAgic transformation, the

only thrombolytic treatment presently approved is strictly limited to a maximum of 3 hours
time from the onset of stroke symptoms.

Summary of the invention

In contrast to the present thrombolytic therapy, the invention is based on the one hand on the
individual assessment (diagnosis) of the tissue at risk (penumbra) of the patient, regardless
of the time lapse after stroke onset. On the other hand the invention is based on the selection
(diagnosis) of stroke patients suffering from a stroke which is due to an occlusion within a
cerebral blood vessel. In one embodiment the occlusion is detectable by means of an
imaging tool. Accordingly the patients for stroke treatment are selected in view of their tissue
at risk and/or for artery vessel occlusion.

As used for the purpose of the invention the term “occlusion” is defined as any stricture or
narrowing of a blood vessel which results in a reduced blood flow of the tissue distal thereof
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there is a lack of understandi ng of possible
i nteractions and consequences. Accordingly, a

W@ ai0#9i4srg concept for the sel ection of treatBEI/8P2008/008871
patient groups acceptable for the clinical routine use
is still mssing. In order to mnimze the risk of
henorrhagi c transformati on,4the only thronbol ytic
treatment presently approved is strictly limted to a
maxi mum of 3 hours time fromthe onset of stroke

compef TS 0 peSHRTES Yolerhied S0 - LOGR a5 el bt aril or
complela. tHeacendheniaim @ﬁclvﬁenumompaa%ﬁs a§§e§sﬁﬁm8's .e. an abnormal
narrowii) 6f3NBI60S Yyesskl stilallbwingistaltperfusiin.( penunbra) of the
patient, regardless of the tine |apse after stroke
e ot her nvention .i, s base
pocordlay e divp e Eras i foo i e SEElecile? i ff iizaton
of the innenppening okstrustiresfilies witheblped and drerpwith enabips terideptification of
an art6fd] edtcRision! PBsiMesiArigingl MotAlRies Mhadde IR ahbiegrpbl UMRX) or CT

anglog*%) (ﬁé&eﬁ@n? & gm&e@éﬁlo‘ﬁtﬂe@& b%&ﬂ:aﬁn@% 1he%€ rh@l/vggérywnhout

o et TheSiulealon oL Bou G e B Sued 1 & S5y,

Various gu¢thedfor tie furthed eﬁ/@Iuammeoprﬂb@s@Tofmag@é gre\ksgwnda the person
skilledlim thelRf (81g. METCH, TTPAUR Tk &eidshprbcassi®imaps) i ct ure or
narrowi ng of a bl ood vessel which results in a reduced
bl ood flow of the tissue distal thereofco ared t
In & fyfogr EpOBIMaRs halle ENVBRPTy SIS BECHATE 5o CEH SR g Foaipimal cerebral
artery,eint peaticutar thar middle cerebahpirene (MEANClbe artteriaregangbral artery (ACA)
and/orOfi6 | pb3tePBr 88/eBFaP 25ERS (L Ainaluding MISofStheir .tPandh@s, in particular M1
ormal narrowi ng of a blood vessel still allow ng
I'Stal perfusion. According to the invention any
i magi ng tool can be applied which results in the
Yet andtisaraémbediinent off theh@vemtiver isodiesviteth) taofa patient subgroup selected for

thromtfd stiseflitvah BBl aes aﬁﬁé’setllhém‘(&htlb deseHasR By& TIMI irade of below 3.
In fu rth ent I f Cagsaﬁ‘nt'ﬂ&g grag rcgfs?rclc:%ﬁogﬁ]&?%gr gcﬂrl]e'fom? e o(f:_Pchusmn
can a'%?n@ﬁ @»gnaam&g %@M?teaﬂ?ﬂ usi?Pt her devel opnents or

nodi fications thereof; however w thout being limted
For thd Burste Jﬂﬁe BlezEA |h\?éﬁtlbﬁ@| Tk Bleedf v fdk $i. &@rbral) $OreRfred to as

« i Gaeh o T e PR B B RE By et e

preferattieoffeFlbHioradeid el in the art (e.g. MIT, TTP or Tnmax
as post processing maps). In a further enbodl ment of

The TIM %cél@YﬁﬂBh@Bl sib h’?N@SEArHﬂ ﬂfbrbt?on' é%:%%' '\N%@Q)rlbﬂaﬁy developed for the

assesdiugl i 1efet o ANEAT ARt DI GNCEI: B e o Grades as
followst ACA)

and/or

grade 3: normal blood flow

grade 2: artery entirely perfused but blood flow delayed

grade 1: artery penetrated by contrast material but no distal perfusion
grade O: complete occlusion of the vessel.

The TIMI scale was established in a myocard infarction trial and is since then known to the
person skilled in thrombolysis, e.g. from Chesebro JH et al: “Thrombolysis in Myocardial
Infarction (TIMI) Trial, Phase I: A comparison between intravenous tissue plasminogen
activator and intravenous streptokinase. Clinical findings through hospital discharge”, in:
Circulation 1987; 76; 142-154.
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and/ or the posterior cerebral artery (PCA) including

all of their branches, in particular ML and/or M. Yet
waawvheienbodi ment of the invention is directRCI/ER2088/008871

patient subgroup selected for thronbolysis with an

occl usion at baseline which is describable by a TIM

grade of below 3. In furtheb enbodi nents the TIM

grade of occlusion is 2 or 1 or less. The grade of

occl usion can al so be 0, neaning conpl ete occl usion.

o 59 BT o2 8 LR B et e une
can bgrdeseribade hy sinsNIHSHiscorecPLigt daast 4. wrefenablyariel/te rangpingluding 24.

HoweJdnath@ ifvghtisH canedisdpértaimtd stroke ipatignite ivith alNIHSS scareldMt least 8.
grade 0 or 1. The TIM scale (Thronbolysis in

oo DS e ok Pl SR L ¥ S5eEl &S ected o
stroke rineatreerd; which isf chacadterized iyt achidt igpadesefdelpwyt qrl@di.eaa TIMI grade of
less thaf!d) OWSpartbufti ¢h 8n MOARESr MR QRekimbioyérgliraligrtety, &id &1 NIHSS score
of at Ieea@% ! ﬁ\l d Bgrﬁg;algrsgrﬂb%ﬂ%em t?\g%l[-ihg\'%cg?é @ya?qje%'i ﬁqg g.l:('nc\usive). The
rartery penetrated by contrast material but no i'sta
patienisgirefgEatbnshpmaelipica! signsnefinemisrhesr IersHiebt t he vessel .

The TIM scale was established in a nyocard infarction
Hencel 'idrﬁihgadmay! fPor? RE Axdd18Thokin @i WiRdoW &f PREsAN tHekagiés? Gebdiding to
one oSl 1 g, AR ot S Bt poppmgared o bo
treatatipageen i ey peant sBntheehewpital Wibipathend Jour | tiagyindow currently
approvedaenrirfewmhereds patiants auittl tisatie av éslo asd/st agetyokasaalsaxclusion are

open &} rieeéiGé‘lthr&intlgﬂg%eHQE@&ﬂréveﬁfipﬂhEWarrWesémﬁé ®Bspitdl Miter than the 3
hours § e Igﬁn(t?l on,1987; 76; 142-1 54.1n a further enbodi nent
t

RUSSHti on the sel ected patient group suffers a
stroke which can be described by an NI HSS score of at
Accordiffid thé, inyeintibe, rimagiyig tpchniyus ccanrbe! usdidrigr é. asseyeevent of tissue at
risk andl6r LEMERNLADsIERNsiAES ) FaRE Nt HBssibIE Ak Cotaihi &iper Whdidhts into
Nl HSS score at. |l east 8. AcFor di ng, [g.one N .
pathorygiplogicabPaRms IRk iscBe i alroky, g, ghtlalth cay identiy patients
with am ischernia exseeding thedafaras cogs, R avhortbg penstituteiectarges population of
the tirbmbagsier itzerdppyaccording @ athes oémbedimentl ofr tBe (inventiom. Thus,
pathophydbioglcaflebsded! ﬁ"rﬁ@i@ﬁpo@er thagR@Ed s hiddud Bt Ak M5 well as the
infarctea %c{};f')eg is?%FRES )% rgj‘leter?’nelrﬁee k\%/rh%khe?rat epré}{éntalg dsu%gep !b'l_clas% %ﬁg rtl%atment
according to the invention. Any imaging technique capable of assessing the tissue at risk
and/or vessel occlusion is suitable, such as e.g. MRI or CT; however without being limited to

it.

Imaging can also be used to ensure patient safety by excluding individuals at high risk for
post-treatment hemorrhage and those with low likelihood of benefit because there is no

- demonstrable tissue at risk. Risk factors, which on a regular basis may exclude the treatment

according to the invention (though not always), are the evidence of intracranial hemorrhage
(ICH), subarachnoid hemorrhage (SAH), arteriovenous malformation (AV), cerebral
aneurysm or cerebral neoplasm. Furthermore, according to one embodiment of the invention,
patients with an acute infarction involving more than approximately 1/3 of the territory of the
middle cerebral artery (MCA) or substantially the entire territory of the anterior cerebral artery
(ACA) and/or the posterior cerebral artery (PCA) can be excluded from treatment by the
invention. In addition, patients with signs of Blood Brain Barrier (BBB) leakage represent a
risk factor for thrombolytic therapy and — according to one embodiment of the invention —
should be excluded.
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of at least 4. In a particular enbodi nent the N HSS
score is at least 8 to 24 (inclusive). The patients
weew@beseid y show clinical signs of hem spheri cPCT/EP2008/008871

infarction. Hence, turning away fromthe fixed 3 hour
time w ndow of present therapies, according to one

enbodi nent of the inventioné patients w thout tissue

at risk are not considered to be treatable, even if

they present at the hospital within the 3 hour

ot 5 B AL BLb g  SSElPl i Ao, it con e
favorable d¢ trsatdhe aptientpwithing tireg windewoh U i 8 Ihpursdram gireke Nkt i-e. the

treatmenta$ podsiblé eyeralater tieared hodre aftesgitokalonkett er than the 3
hours after stroke onset. According to the invention,

i jagi ng techni gues can be use or the assessnent of
As mepfG oty I RAETL P ROr B AT TReL P Uhe LR oy Suer from a
stroke wtiieh needsopedipdldreatmentt Ahesedaubgequps rase gharacteriged by one or more

clinicaRRbpéaby aé elitmgdcialdeparbaige.ers in i schem c stroke.
I magi ng techni ques can identify patients with an

i scheni a exceeding the infarct core, .and o thus ,
The efigard,al e SUDHGIFRINSE! SHTINGLS B BTOHRB e i s assessing
the diffenencepyf meccantatienchangetdiitee engoldsioe yplupfe from prasieatment.imaging
assesshhgHt to Ba} DO BRYSradtM@hCHdthiterd o&ﬁ'ﬁgﬁmgctivﬁftﬁvaﬂ?érgt((ﬁerum) and
S s arcte
a3 530 S Eoh A o ki A8 oLy 01

susceptible to the treatnent according to the
In one reutbotinemt chnthei inegritiog thecheatupest ofytlabiselesfedasisaies palients can
comprisBéhd h&RinRtration bR g6 ¥ 12@%&59@%6% blBmirfbgen activator per kg
oy it 371 o U e o, S o OUBET 1, Bt s or 125
microgearg upes [ thodt weigheof thy Ratientudnngy Rratered aempediment9gnor 125
microgrars lpef kg badysweiyhtexd ideembteblase (DSBAalphad ) isadreinistared.| ow

l'i keli hood of benefit because there is no denonstrable

i 4Rl Sl b8l N SR PR BB R o v or
M2 MGA preligsiomand/en auanjasmatchy velump of eelpw@%eet 130, {1RP icacip #ArtigHlar 75 cc
or 50 dresroesageaselind-)Hereelihe patients tr heatmeriage beSkitgcted for exhibiting
an abs%fuﬁ@ﬁ'\'is?r?/aqm\#@tljrﬁélof 81 18RSt BBul Y5 of S6GBF 0 SN P%ERREOT

cerebral neoplasm Furthernore, according to one
_enbodi nent of the invention, patients with an acute
Detailedhdescrintion ofithelinvemtioror e t han approxi mately 1/ 3 of
As outlier! atsove| inosne adpechef thiedadVentior irefividual anaginy i hded) toatiagnose or

identifysg,té ﬂn%d.nﬁldlaiést 3R tRNMHrSrRbAIRIC (rdQndiiRtioh RRdRRrEFdrRision) therapy.
Any su(itaBI% i%%gin%r ttogr Xan be used. For example, MRI is an imaging tool that can be
applied, which can be performed with a diffusion-weighted sequence (DWI). Strong
hyperintensity on DWI indicates a core lesion destined to infarction with or without
therapeutic reperfusion. It is normally surrounded by a hypoperfused region measured with
PWI (Perfusion Weight Imaging).

Some patients show a hyperintensity on DWI which covers nearly the entire volume of
hypoperfused tissue identified by PWI. This “match” of lesion size on DWI and PWI indicates
minimal tissue at risk. Patients selected according to one embodiment of the invention
present a PWI lesion distinctively larger than the DWI lesion and thus present a “mismatch”,
that indicates a potentially salvageable region of tissue at risk (penumbra). The region of the
tissue at rik favorably is by at least about 20% larger than the region of the core infarct. The
tissue at risk can be located e.g. in the area of the middle cerebral artery (MCA), the area of
anterior cerebral artery (ACA) or the area of posterior cerebral artery (PCA). In an
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(ACA) and/or the posterior cerebral artery (PCA) can

be excluded fromtreatnent by the invention. In
WQawoniwmM patients with signs of Bl ood Brai n BF/EP208/008871

(BBB) | eakage represent a risk factor for thronbolytic

t herapy and - according to one enbodi nent of the

i nvention - should be excl uded. Al t hough t he concept of

individual imaging is not limted to a certain tine

wi ndow, it can be favorable to treat the patients

ithin a tinme wnd f to.9 h fromstroke.,. .
ool B o WU O bl 2 SN FRIBTL I By i
penunpra owlish a3 tak rleast rablost @A%elargersthas rihe iveRl infast earengubject of the

thromtdiftic @hdra sy ddoadimg tosthe ieatioraccording to the invention
suffer froma stroke which needs nedi cal treatnent.

These bar oups e charagcterized. b ne or, . nor . ;
Furthegmiore; MEFA [iteatiefie Resonarios, fgioasepivh CHR DR Ysefldf Glger 1 idontiy the
site of oebsat acglugion.tinecases vkeret vesaeimostusigo persistagthedomsly salvageable
tissue MGl FRely HiTakRe AFRP$arlPYecansiRasomPerfldrtordoffthe tissueeatafsk will be
normaf?zeerdqgmirgqgﬁ t&?@@gﬁvé) e the core | esion volune from

pre-ireatnent |

naging assessnent to day 30 after
treatment between the groups with active treatnent
MR ag werimagingntboplisaoeimed cas wtéxantple oolypdhe seemuptbra Hdissue at risk’)
identifitﬁzhtidﬁ! i§ %lsor;_fb%@iﬁiéﬁ@g.r@l’iﬁcmusﬂ@ythgQerfthiio@GET (PMGidllﬁjk i, oPPositron
o I\ . . .eq. st roke
emissig ot EPLL BRI 1o R Rle R LR R Efon, U 6.
to 125 m crogram of a plasm nogen activator per kg
The N8/ isveesysitematic adsesgaentdnol, thatrprpdes a guantitativermessune of stroke-

relateddfedr@ogib Aeticitl Ahe NIASBAKAd &rilifdlly Uesighed 85 alTbss=ReH BB REMmeasure
st SRl BE s B ok Ny O 56w o
a clinigalsassesgnartetoobdpevalugim aelity of #iTrkinsfigntay defepmige appropriate
treatmént; ahe preditigelitisrNdUtobmehAccandiegtto dre P S@8nparaeneters such as the
level og)ﬁgb%{?(ﬁ%n&rﬁk‘? rtr'g& e Fnofv&];rm@ﬁf, ftﬁé‘b fdl\%a\llv%lgvpotrl\t’ﬁé\gﬂﬁéﬂ %@iit?rbf arms or
. u , .
egs aff Sgspdt nd roviect I gy M pOgfEel foof 2 o el basis o
NIHSSHegere of Aeor helave st eonsisierad anarfather el sekeevrreas afNYHSS score
from eetotdpprdxirmatelsn 549 §odlificd asiasstke bf metiumeseyerityt Alsearstof 15 or more

of the ggg%’ér isé%?? 6%0503?65% %%Pﬁ{/ seerj]vtgfé §tFokal g%??iéﬂhtieyr@s%@%te&idineﬂlHSS score
of 20 GrBey S SPRTHEH BTS H TP Ut Che Ay e putlfiofle of e
severitylj efgaciwkerdapgads ialsp Evelhecinylividypkiperasement of thg patient by the
physiciah| @b ingiudes asgenteial tha avéra clch perforepaacé ottherpatient. According
to oneté?r%o%fment ?(heswvérﬂmnea baShE gdl-?l@ﬁLscS@“ofbﬁk;é‘a?s@ & orfé¥rat least 8 is
require%%g r%éximum Iscsorg1 Q:ah%aeg Isglgct'ég C%o bte 2&4{ (f-ﬁerr]\ce eon one embodiment to

NIHSS score at baseline is from 4 to 24 (inclusive) or 8 to 24 (inclusive).

As outlined above, imaging can be applied also the exclude certain patient groups from
thrombolysis, namely in order to exclude certain risk factors. Accordingly in one embodiment
of the invention the selected patient groups do not exhibit one or more of the following
properties
o acute infarction involving more than around 1/3 of MCA or substantially the entire
ACA and/or PCA territory
o evidence of ICH, SAH, AV malformation, cerebral aneurysm or cerebral neoplasm.

These patients are favorably treated later than 3 hours, later than 4,5 hours or later than 6
hours after stroke onset. Most preferred they are treated within 3 to 9 hours after the onset of
stroke symptoms.
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appl i ed, which can be perfornmed with a
di f fusi on-wei ght ed sequence (DW). Strong
Whpenistensity on DW indicates a core | esi onPCEEPI00&¢DS871

to infarction with or without therapeutic reperfusion.
It is normally surrounded by a hypoperfused region
nmeasured with PW (Perfusio® Weight |mging). Sone
patients show a hyperintensity on DW which covers
nearly the entire vol une of hypoperfused tissue
identified by PW. This "match" of |esion si ze on DW
and PW indicates mninmal tissue at risk. Pati

The clinitab outadmec et gign et Beasived Asodi plisvRal esPOREe |"Pf€eﬁf day, 90 after

treatmBhte $@Ith eag. ¥ \befiresi aynhaliisg adfmévededme drangrerof theathrédparBieters as
followé esion and thus present a "m smatch”, that indicates a

potentially sal vageabl e region of ti ssue at risk
(penunbra). The region of the tissue at rik favorabl

i. sathisash B pordh HIHSS dnprogeventergefinal hiMS$ seoreaf) OohatdaytHe e.g. an
cor amprfveheht frJrhNIHSSSSd:@reﬁltrorhl?_&lktoCI@rbrb@ olpgfahe atiers.at baseline

|n tlﬂ% aalgﬁ-?sé)écowgf@bg S:erebral artery (MCA), the

rea of AC‘A) or the area of

"p6§P@P|"bF‘ed@?‘Bf!ﬁdaRar§W §F§/’eérl‘5§)‘ of§% anembodi ment of
iit. & Bartheldndeéxdretwedreapprorimately 05 to'anpsomimatety 18t i ent s or
patients with a penunbra, which is at |east about 20%

Furthelfrﬁ{)r%n[;\ %Q?R)UE)F B ?Qﬁe%té Qgr%rg)tw az?%(ﬁlc ﬁbbﬂﬂg uﬂ%r& Q&e lesion volume

accor nven
at daYﬂQr"Pﬁ@?fﬂS’rt@t ‘NPFR‘t( st ?feﬁé%?%’&er)ce Angi ogr aphy) can
be used in order to identify the site of vessel

The p@gﬁlkdéébﬁrbctl\taﬂorcés?é%ﬁf&hﬁé %trﬁﬁéi@htn@é}ﬁ'd&br@mgp@r §ittfelr one or both
emboc{' rﬂ?%tﬁ &f ke py%rfhog claﬁeb% <§m| lﬁ%écfgg tcf»fjl her ;53%5*1%4 E suyfeet: lus injection
with atglassiBogan FEYRIONIPES 196 ahevined 19 dd> m%gwgﬁt geT kG bpgy weight, in
particutet| withgeboulVBO as aboutitZagningpgranns perskgbodydweightaof tiee patiEngs. Hence
the ln\%ﬂ{lan a-EBepéPﬁl?v%'fBrtﬁe (mafriu?a%‘t@efﬂf ar h}%l‘]lcimbﬁlle@@ hideAkinCdbsage unit
form) i3 G ERaE 4o+Basiivh somhtutl o estals i bl Bdag treparaton
of a reaﬁxotqwﬁe foxawplian camprisingsefcaAheyt §9 &.349 FISFRGSATS PRE K Ppysweight,
or about 9@ o8 ¥ & M5 micarpaas/kg body e@ight.NEHe ¢osage dmit farm can be, e.g. a
solid sg At btl?&dh\{@at@eéﬁé‘ ﬁ&un@ﬂn §tv'|’aqﬂ6?%ﬁ4pﬁt WaH%H{b@H%rﬁ the dosage unit

form Gl el B0t o1 1 ke prae b stapd S BL RN 133 g nomppurctonc
plasmla@mrbaféwf@kéu@lasrﬁ g-#lesmotenlase. Now, t he scal eis aI so
wi dely used as a clinical assessnent tool to evaluate

The pé'}féH{ é/elé)c,ftec%écg}&ﬁ 35 lh%nlh§?nti‘3ﬁt§15W J‘?ed%EﬁHrPQF ﬂhgtu@farctt core lesion
volumg ey Fikssmesind it pte-cbinegtetafaibésatie). CCor €1 19 1O

The thrombolytic treatment according to the invention can be performed with any
plasminogen activator (PA). As used herein the term “plasminogen activator” refers to all
substances — either naturally or synthetically provided, with human origin or non-human
origin - which stimulate via the proteolytic activation of plasminogen to plasmin the clot lysis.
Typical PAs known to the skilled person are, e.g., the tissue plasminogen activator (tPA),
which is available in its recombinant form rtPA (alteplase), streptokinase or urokinase, and
their respective derivates, fragments or mutants, which maintain the proteolytic activity (e.g.
tenecteplase or reteplase for rtPA).

In one embodiment of the invention, a non-neurotoxic plasminogen activator is used, i.e., a
plasminogen activator, which per se exhibits a substantially reduced potential to activate the
NMDA type glutamate receptor. This plasminogen activator favorably is essentially non-
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| evel of consciousness, the eye novenent, the facial

pal sy or the notor ability of arnms or |legs are
Wae®essw and subject to a pre-defined numeri CBCT/EP2008/008871

scoring. On a regular basis a NIHSS score of 6 or

bel ow i s considered as a rather |ight stroke, whereas

a NIHSS score from6 to appPoximately 15 is qualified

as a stroke of medium severity. A score of 15 or nore

of the NIHSS scale indicates a rather severe stroke.

s RS S LA Ok BB M TR R5815, osdl gF SFances
activityjofanprei than iabautdiS0 fald, swe thanyabeut §5QQ falk er drqse dlern alpait 10,000
fold, cOMparda tb Ml étlisgln e SBSEMERNGS fidfint Ineyepah ietribiodiyerit the increase of
activitygﬁytﬁlb ?ﬁ‘m tgr g%énkg g)\‘ g?ﬁfﬁgﬁé’&% Yo Rg akﬁ\%&ﬁéﬂ{eaéﬂsence of fibrin is

ore A OOAO8 S ot it o1 S, . i e

embodimehteafdbe inventiof a A iseset vBhichs has guiapproxinfiely 8Ri20Qrfeld higher

fibrin spe6fi@tyfslechatyS@nifaréfiolreppe 24. Hence on one
enbodinent to NIHSS score at baseline is from4 to 24

(inclusive) or 8 to 24 (inclusive). As oqutlined above )
The nguralgiiay eathbeassesped By miathasisimewaie theskilled ressqn, €.g. with animal
modelpdt pantitulgr kaipis dcidomotéls astiesgsbed inndatail in tha inted@tiona laid open
WOO3éR?S?gG‘ﬂerrfi%t9ﬁmbf§élﬂ?] Fdrfer Ha&driBed in %ﬁwrrﬁ[iB&la}bré Bt BNELiberatore, G.T.;

) nt .o e .l nv i \ : .

Sams 5T HIEH! 2 USRS, MROLIE L 58h e Bk Sl pasminoger
Activaler dpesioteslage)actifeke; PRGN 8003 RPdraidhgnededdrapagt al- (Reddrop,
C.; MaidriztnR.X.{ Beart, AMUA Ldberatobs t@TL;iHdwefls t DAV e SchleaninCAV.D.; Medcalf,
RL., ﬁgﬁ?ﬁfmé’oﬁigg eﬁ{déétgigwgf ii‘ﬁggﬁi/lgt%dg?y |ir§"évg§c9tlj"$ téMie-type-, but not

. f w N . .
varpirgy, feEPlERmriapn SHEAIGR, b 1S EMelped pE iy n g Universiy
Departmsnt of Mediciae, YersionMNoyerdgr 30.400Bht er than 6 hours

after stroke onset. Most preferred they are treated

In yet WhbthbPedbb@menf'8tihe idldnBbn thEPANSRLa Blashia Kif8ife of more than 2.5

.~ S tons. The clinical tcome can e.g. be neasured as
min, "Q¥£E‘PP:$§6@P' ordugygaan ?(gqué"'n'at day 90 after treatment,

which e.g. is defined as having achi eved one or nore
In an @mbobndriiraethpanamtiber DSR2 alphh owver PA witht a|balsgicd8 activity and

phaer@éI%ﬂaicé}" eﬁié@%@é’eﬁﬁgwr getrreﬁoﬂﬂi'ﬁ@l to'\lb\llgﬁ)gsﬁﬁ@%? Qier Q?néld. DSPA
alpha $has g ol g o aboyl 138 i e e 004 oM Peis2ged ARl 4P presence

of fibrinceiBsared ¢e is astivily bythe @bssrjce of fibrin.

DSPA alpha 1 is a plasminogen activator, which originally was isolated or derived from the
saliva of Desmodus rotundus (Desmodus Salivary Plasminogen Activator). Within the saliva,
four variants of DSPA had been isolated which, similarly to alteplase and urokinase, are
composed of various conserved domains previously established in related families of
proteins. The variants rDSPA alpha1 and rDSPA alpha2 exhibit the structural formula Finger
(F), Epidermal Growth Factor (EGF) (sometimes also referred to as “(E)’), Kringle (K),
Protease (P), whereas rDSPA beta and rDSPA gamma are characterized by the formulas
EKP and KP, respectively. Subtle sequence differences and data from southern blot
hybridisation analysis indicate that the four enzymes are coded by four different genes and
are not generated by differential splicing of a single primary transcript.

The variant DSPA alpha 1 has an at least 70% structural homology to alteplase (rt-PA); the
difference being that alteplase has two kringles (FEKKP), whereas DSPA alpha 1 has only
one (FEKP). DSPA alpha 1 is a serine protease with 441 amino acids. Like other
plasminogen activators (PA), DSPA alpha 1 activates plasminogen by catalysing the



10

15

20

25

30

35

40

ii. a score in the nodified Rankin Scale (inRS) of 0-2

iii.a Barthel |Index between approximtely 75 to
wapppoxiorat el y 100. Furthernore, these groups BET/EP2008/008871

patients can show a reduction of the infarct core

| esion volune at day 30 conpared to the pre-treatnent

state (baseline). The pl asf%hogen activator used for

the stroke treatment according to either one or both

enbodi ments of the invention can be adnministered to

tient asa3| s.ipjection wth . .
conversi A RO S PR, A T Eresi B crossinked fion
abundamitdn blged #9tHer kg body weight, in particular with

about 90 or about 125 micrograms per kg body weight of

DSPA ’#ﬁvapﬁhbg% ?F{dd%e% halé al Ry Bé%lt?k&%l@ﬁﬁlﬁ@é&ﬁbé&dtﬂﬁm high

fibrin aﬁre?t'%rﬁ{e?? % @&?Yaﬁ'gnsﬁ visg LG 0 S%%Q'V%Hlﬂ" By fibrinogen),
substaptialiyr s newyotoxigity sand, neghgible a¢tlvetmm by betaramyeid tangdrhupramcellular

prion pré@AY il ditA tb @NeRy @drhifantaRiMifd 6f MereQharf autirs3Sed sbolidp
m crograms per kg body weight, or about 90 or about

Recon&bérhar{sngcr A arrs 1 chplbgd el cgE'grg q'l:@g?ﬁ%ohsqa rucg]vlataf cejls containing a
recomblnqmtl masmda:avwab tioe D&ﬁ’;malpha i gene diebo Besmadus fodungiys ajg. 1 and
2 YRbW therstusdsabMBSRACAIbhS 10ahd altéblsdIThePserfuehéd bl the mature

DSPA%B}%H ?SRO\% a‘li)é)‘%t 12.5 ng non-neur ot oxi ¢ pl asmi nogen

Srodith s e. g. desnoteplase. The patients
sel ected according to the invention show a reduction
The pleéminhgen aétantors fromeDéspaidms retohdineart theinye@mnbirant foreng were first

disclode® ih S PiténtiNR2E 1881015 Al &, d3vasuel U, 008Td)11® discloses the sequence
data o&@%gp o'g%t € EEorthe%%F%ps aI%C%85 ﬁo%geé Reljen‘ne pé’fg%bk nn Xé;rﬂus of the

structurig eriopRsties aﬂdt rn@mafe?tme %%ﬁwmﬂf@@%@ P'i?aff%'? Desrgpdysrofypdus, in
particutdrl DSPAsalpha els Thee irddoerbimeait umardfactane anydhtflriiter crbtessing is also

subjecpro@\ﬂ'\éj@ih 1V {5 558! AN vﬂ{lél'g'lsf‘agb iREStpEYARRN héreirdby reference for its
c activation of

t
d|sclosbﬂreag€ﬁeﬁ%ragﬁa$\dn%rru£%w% c{fﬁfgg 661 % Ei'y3| s. Typical PAs
known to the skilled person are, e.g., the tissue
Accordm@ tortheogreserstcibverdiboy thet e ,“dedmatbplase”’as aiskd fbreamyn piasginogen

actnvatBF@ﬁl’ﬁHe‘ﬁ%ﬁl o %Egﬁrft&'?ﬁh(easl.atn?é)b@ﬁ)@)cal ﬂth@ﬁbpﬁspﬂsﬁpﬁ1 regarding

o e e et TS0 0 R o
embodiery. the Shée selpetie isort leastiS0deld omparqdis)t-Phy ﬂé?AS defined as
desmotepiaudi aeotdirgf totthe invantimt ¢abrbe at leas 80 @u00%0 2t least 95 %, or at least

08% iBLARG] BPIRE b VAL@ sehBemeAccdrdifg: toffig. 3 (DSPA alpha 1). The
plasminogen activators can include microheterogeneities, e.g. in terms of glycosylation
and/or N-terminal variations, which are merely due to production systems.

EXAMPLE 1
Clinical Benefit of Desmoteplase Treatment in Patients with Moderate to Severe Stroke:

Results of the DIAS-2 Trial

BACKGROUND: Desmoteplase in Acute Ischemic Stroke-2 (DIAS-2) was a randomized,
placebo-controlled, double-blind study that investigated the safety and efficacy of
Desmoteplase, DSPA, (90 and 125 mcgm/kg) in acute stroke within 3-9 hours after onset of
symptoms. The negative intent-to-treat analysis results and an atypically high placebo
response rate (46%) prompted a more detailed analysis of clinical and imaging data.
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pl asm nogen activator, which per se exhibits a
substantially reduced potential to activate the NVDA

W 99e/0¢4fl9it anat e receptor. This plasm nogen actPUHER2008/008871
favorably is essentially nonactivatabl e by
bet a-anmyl oid or prion protein and shows in the
presence of fibrin an enhadded activity of nore than
about 550 fold, nore than about 5500 fold, or nore
t han about 10,000 fold, conpared to the activity in

wer i Tl L4710 e SR B o e
patterr by nvastigatas dydamand oGl @xt§4)ior MRIHNT 1r2) aygse Frndogiized to placebo
(n=63) 190 inieghekggn=<57) harn 12% anitgrd/k, (8666) &f MSPA. hienages reersecentrally
proceég?d ?Eg'b}ﬁh@y ﬁtg%eosﬁéd.l:@j&fi&l ARPHRse B prifaPRtEIFROSH tHB Hial, was an
improv&mﬁn )?Pr?glt@ﬁ? it%%ﬁ@le}sz(lﬁ@ﬁﬁggﬁ{gsc?ri\cgﬁgﬁﬁg Index) at 90 days. CT-
selecterhepatiehtsi were enelctinalided donismadich-based- paalysere because volume

measuR@HERts @KH Ehdinclifieal doereRftionswerd rayreniiribblds known to the
skilled person, e.g. with aninmal nodels in particul ar

[.Nnj id nodels as described ip detail. in .
ResUFREaPfast? srupnts dpd ierse P RED 7087 4B Prifediol B ials (DEDAS
and DIAB) imadiane BtHS S vé 1120 86% (82/179)ivse3 7 dB&/88} ha¢ .no M1/M2 MCA
occlus(ohl[)h}e'l\mloﬁéiien@'f medidpR BESSNne Aore Bk Uolufe; w&c Bl 2 ugiang, median

. ; Al . i LN i
mismalghy Y?}%%{ES& 9%#&% Fﬁs?%( 5 ’té Zm%&tc,ﬁabé%ﬁ% é} %Iagggn‘g’ H&edsed, the
placeboESBORSF iR RGOS N 4P DRFAHIGBRS! pidcetigy espplse rates were
found R. patienBewitht abseluté misrateh avlome, < & Tc (6196/118), ormbggnce of M1 or
M2 MG BLausibm g53oW 12/19)Meddhading tHdsé mild"fdWBAtsehflicaltreSponse rates were
27% fcg}eptlléc%%@fé&b} Xn%i?‘%qgreﬁébﬁggg/ﬁzin' ) rl\)ﬂi’lfﬁ%ﬁlﬂ%tion. Clinical outcomes

i'ssue-t'ype: ut 'not "vanpire bat-pl a}); ogen

reportectior PN RERASWRIRRA-BP5299 B3 $9% GHERT 25 mogmikg DSPA.
Poolingall WR-selegteDpptiertsramthe X triMds deliniaatrespenss ratesNware 3484 for placebo
(n=73Yhd 48R 900R 178 McRNSBSPATROdIENt of the invention

the PA has a plasma half-life of nore than 2.5 mn, -

nore than 50 min, or nmore than 100 mn. In an ]
CONCLESHNS Abe anild: $teokejrghidednn PSS mayrexpiain theppngypeptedly high
placebbiresppyise adte a4 provet WM HNG WOAcelosibogr ealMRIropmatdheolume >75 cc
at bas%fé%%aél %r]sgbfiat'éﬁrvgiﬁ'g&ﬁfé? 'cmlﬁic_:%l QuicoRRs 3bMSPA iR DAL E6lipporting the

. : al f - e u :

posivg ey TPEuts AiieBacRPIAS et DEFRS, h tiRellbi 3, Bopa using
refinecrimaging andrphaiclFelestion gritgia is\Reing Rlgnnede absence of

fibrin. DSPA alpha 1 is a plasm nogen activator, which
EXAMPLE®i nal |y was isolated or derived fromthe saliva of

— d dus. Sal j. Pl asni
Cinical eI, DS ALHRaS TRABI? yEPabirt Yol ORARR sepe ke
Furthepeagulteefithe BiASRddialpased onaninidgpihrerapalypie o thedldlAgng data.

ur oki nase, are
BACKGROUND: see above

METHODS: see above

RESULTS:

Responder rates vs. TIMI grade

The DIAS/DEDAS data showed that 38 patients (42.75%) had a TIMI 2-3 at baseline and 51
patients (57.3%) a TIMI 0-1. This differs to the DIAS-2 data where 70.4% of patients had a
baseline TIMI 2-3. The highest percentage of baseline TIMI 2-3 was found in the 90 pg/kg
(74.1%) and and the lowest in the 125 pg/kg group (64.5%) (see table 1).




10

15

20

25

30

35

conposed of various conserved domai ns previously
established in related famlies of proteins. The

W 2000240984 r DSPA al phal and r DSPA al pha2 exhi bi BCT/RR2008/008871
structural formula Finger (F), Epidermal G owh Factor
(EGF) (sonetinmes also referred to as "(E)"), Kringle
(K), Protease (P), whereas1l2DSPA beta and r DSPA gamm
are characterized by the forrmul as EKP and KP,
respectivel y. Subtle sequence differences and data

G S RAAEEE B IRbE , AREI  LBEIERAS 2 st
populagiemexplonag Hiessubgrouperi srbieels With Ripximal arirry arclagien ef Hiyll of 0 or 1
or higlolgratiesstegdsts Bl baslie tréviasel apimproled vespoasd fdoSfeAnmiteptase over

place 6"}0 9(?&4%/1@0/&?*7 ALY L h@ﬁ%b glh e ;%oﬁe%pﬁ&bi@atlon of
d
e 1 AT eyt
0-1 and FBVR3 butDePfordlihd 1 |s a serine protease with 441

am no acids. Like other plasm nogen activators (PA),

Theselaggﬁarglsng\ﬂn?n b ;és fo°c QJ\@i‘?ﬁrﬁg{‘Qgen by catal ysi ng

conversion of plasm nogen 1nto plasmn, which in
turn breaks down the cross-linked fibrin abundant in

Respobtiergdtes|vet misna8Pvolimdia 1 has been found to have a
As alréadghnéﬂ@ﬁéci B6bVeYtht @bsHILRSHIsRREMN vNGHE th DIAS-R ivashh@isely related

to the PI'g t%onre%S% Ctﬂ sx tggﬁJablgﬁtg v@% 5‘%\'&3" trhg R:Y'l Jo'ltpﬁ+ p e. 50 ccor

O ac I'vat

less) shgw%arhﬁwlp@cp 0 rmn%@qtg dp@cgor @{1 ‘?/@t? rw analy sls including
the MRiedrealysest [patiehts ofl DIVASVRE DAS/DIASE spowse thal reodasierdepiendent response

of desﬁ\Gf@ptds@ %vépplécé&%nm&@%dhéﬂ patiehistwit ataiute hkthatéh volumes

behme%bgg%ﬁéaa%f 1,03)2;{ (ﬁgd éRqu(igRlsn\ﬁl a%F’%a%ffP&u%ecrﬁgatQF than 100 cc,
whereasedesrartaplase paadiat gigpiicagtivnbetiendh %SP'AC%%HIaf 4 Sg@ﬁ@u% with less

than 50 coabdsendsmatchivalnchesfigF)y. 1 and fig. 2 show the
structures of DSPA al pha 1 and al t epl ase The sequence

‘ ‘ ShO)N?Hég f [ g 3 The

p H‘éi ? swdéfnmwimts ?rl@sﬁ%lpv\ﬁéﬂbﬂM' 0st Hl'@tﬁdc?s%ﬁel 'weLDQHSS of 13.0,
wheregmtrenipafiags viithOTBNI023 ahalvéd &3Daiy ine WBHES068 01 @able 3). This
correla‘f*bﬁ‘?é S’ass‘:‘egr(}enhtﬁe $§&W$§tlé’fﬁ§ QitAfa ngPe%&Jeg}"g%olumﬁpé@ more likely to
nave 4 qR SR plal AR ARG e VNS STEHE e ayoorelefn to he
absolufsy aysmalslevelumee.i sine Patienty withe THAIHAS! reas'i"e'hcmgﬂsmwch volume of

167.7 ¢edind satieats idBPAMARamismdtble volemerdd 58 ardc. (tablef3.ct ur e
and further processi ng is also subject of the EP 1 015

TIMI ggsgsg ngéémsmatcn relate% pro tocor](i/%rlﬁl%rngt ed herein by reference

The analysis of the site maps revealed that in the DIAS-2 study 23 patients exhibited no
mismatch/apparent penumbra. 11 of 23 patients of the patients without penumbra were
responders.

Conclusions: These data show that patients with obvious occlusions on TIMI (0-1) have a
lower chance to recover without thrombolytic therapy whereas those with baseline TIMI 2-3
are likely to achieve good recovery even without therapeutic intervention. Based on the re-
analysis of the TIMI-grades at baseline that correlate with the NIHSS score and the absolute
mismatch volume, the TIMI grades constitute an important factor influencing the outcome of
DIAS-2.
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di scl osure of reconbi nant manufacture of DSPA al pha 1.
According to the present invention, the term

WO d@eteoepl ase” is used for any plasm nogen ackPCI/EP2908/008871
with identical or essentially the same biol ogical
activity of DSPA al pha 1 regarding the activation of
pl asmi nogen and its enhancéd fibrin
selectivity/specificity. In a further enbodi nent the
fibrin selectivity is at least 180 fold conpared to
rt-PA. The PAs defi neﬁﬁ%‘ggﬁ | ase according to
the invention can be r 90% at |east 95
% or at |least 98% identical to the am no acid

Table $eBH$eRECtEracEnsting fdrahd DIAS-3 s(UI$PA al pha 1). The
pl asm nogen activators can include

m cr ohet erogeneities, e.g., | f. qlycosylatio
Table 5, fiegponger erteinar Nl Figne DA oI B Salpaon Tt e g pootec
pr pdtiert ipolwatigrs ofcthe DIAXAMPDEDASStUdY.cal Benefit of
Desnot epl ase Treatnent in Patients with Mdderate to
: I Trial BACKGROUND:
Table ﬁ\s% 8’3‘?‘%'{2%‘%pr?ﬁ@@#ﬁ‘f@%ﬁ’é?n%%??%@ 22 (DIAS-2) was a
random zed, placebo-controlled, double-blind study
Table 2t dResporvdes ratg peedIMItgeousrafoptyyM b reddirigs) indlg DKAS-2 study in
De gombaidonas to eRfdolddHatiambolftionog tieKBASI ahdDEDAS study.

stroke within 3-9 hours after onset of synptons. The

negative intent-to-treat analysis resylts and an
Table %ﬂaw gadeysiNGP et wisatesrivmee 'W@Fﬂf‘%é’o/ﬁt“& ompted a
nore detail ed analysis of clinical and imging

Table. d?baeNE%W@D%/DEQWseat BDIASYE sASws that NS ﬁ'rc%e% WhildBr 8troke with
Vi su .appar.en E .ern
SRl TP SRR R R F A VB P 2 o)

were random zed to placebo (n=63), 90 ntgnf kg (n=57)
or 125 ncgm kg (n=66) of DSPA. |Imges were centrally
" processed and blindly assessed. Cinical response, the
primary outcone of tlﬁ@gﬁaﬂlggﬁéan I mprovenent on
all three stroke scal ; S and Barthel [|ndex)
at 90 days. CTsel ected patients were not included in
Fig. 1: mMiStrustued obthe &SR alplistprotsc.ause vol ume neasurenent s
and their clinical correlations were nore vari abl e.
2_R ULTS: E@AS—Z Igati e?t.ﬁ had | ess severe strokes than
i PUKelUe 8L BEBNSS P ( DEDAS and DI AS): medi an
NI HSS=9 vs 12; 46% (82/179) vs 37% (33/89) had no

Fig. 3: MAiRo EIA seqaéntei aiithe mnatukdRDSPaAtdlghetisprotedi an basel i ne
core lesion volune was 9.7 cc and nedi an

Fig.

Fig. 4: Responder rate according to TIMI in the poooled patient population of the DIAS,
DEDAS and DIAS-2 study.

Fig. 5: Responder rate according to MRI mismatch in the poooled patient population of the
DIAS, DEDAS and DIAS-2 study.

Fig. 6: DIAS/DEDAS: main results.
Fig. 7: DIAS-2: main results.
Fig. 8: Clinical Response by Mismatch Volume (< 120 cc versus >120 cc):

At high mismatch volumes, both Desmoteplase doses are associated with
significant improvement over placebo.
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m smat ch vol ume was 78.4 cc. As absolute m smatch
vol unme at baseline increased, the placebo response
WO 2008/0¢09¢4 | ned rel ati ve to DSPA. Hi ghest pl acebGI/EP2008/008871

response rates were found in patients wth absolute

m smat ch volunme < 75 cc (67% 12/18) or absence of M

or M2 MCA occlusion (63% 12 19). Excluding these mld
patients clinical response rates were 27% for pl acebo
(6/22) and 46% for DSPA (25/54) in the MR popul ation.

Fig. 9:¢ O#’Rﬁcfgétgggﬁogﬁg%%@éﬁ? &{th 3@%?*05% nﬁpDEDggAWer e 23%

Poét high mismakgr vaurees.cifie paajpetital naﬁemtﬁe/vl 09 jvgssel occlusion/low-
cl jridedtenossRpeRcilidides were 34% for placebo (n=73)
and 48%for 90 or 125 ntgm kg DSPA (n=141).
SIONS: The ml|ld stro cluded in D AS-2 may
Fig. 1%xM‘%ﬁ“‘ﬁ°Q H‘?S%gﬁ?@&f)éaf‘?oﬂhg@ pé]acebo response rate. A
pr Selentinglpdients@Athotidl GsT 8 Vast majnrityRtithrismatabh vol une
>75 cc at baseline was associated with better clinical

. ou P AS- '

Fig. 11ef H:r&lg% re%p% %)?1 ;S%ti'eﬁts%lé%e%selﬁéggg%/h =C gge E%ﬁ#)élé mMIO 1).
trlrthMhQﬁngsFﬂAt'%.qﬂ'g'cabquH%sq fon geamotentase I01e/k9 and placebo
selvas tommistentieffect across dlleitudjep|QueraticaffeEDSREPIOESQ pg/kg : 22%.
Cinical Benefit of Desnoteplase Treatnent in Patients
with Mbderate to Severe Stroke: Further results of the
DIAS-2 Trial based on an in-depth re-analysis of the
DI AS-2 data. BACKGROUND: see above METHODS: see above
RESULTS:. Responder rates vs. TIM grade The DI AS/ DEDAS
data showed that 38 patients (42.75% had a TIM 2-3
at baseline and 5 1 patients (57.3% a TIM 0-1. This
differs to the DIAS-2 data where 70.4% of patients had
a baseline TIM 2-3. The hi ghest percentage of
baseline TIM 2-3 was found in the 90 ng/ kg (74.1%
and and the lowest in the 125 ng/ kg group (64.5% (see
tabl e 1). Al though desnot epl ase was not better than
pl acebo in the overall DI AS-2 subjects popul ation,
expl oring the subgroup of subjects with proximal
artery occlusion of TIM of 0 or 1 or high grade
stenosis at baseline reveal ed an i nproved response for
desnot epl ase over




pl acebo (pl acebo:

27.3% .

Responder

17. 6%

90 ny/ kg: 35.7% 125

ng/ kg:

In the pool ed popul ati on of DI AS/ DEDAS/ DI AS- 2,
wQlempotwp ase showed a dose- dependent effect OREF/EP2008/008871
pl acebo for TIM 0-1 and TIM 2 but not for TIM 3.
These data are shown in tables 2a to c and in fig. 4.

rates vs.

m smat &% vol une As al r eady

ment i oned above the absolute m smatch volune in DI AS-2

was inversely related to the placebo response rate,
Tblt{:at patients with a snaller
ableck or | ess) showed a hi gher

accordance

SO
m smatch volunme (i.e. 50
pl acebo response rate. In

a_subaroup analvysis including the VR

anal ysed pat|i ents of DI AS{ DEDAS/ DI AS- 2 [shows that a
dose- dependgnt rRiagebose of deSfpglegl asq ovd2Spglkgebo Overall
can _be obserived for patiepts with absolfute m smatch
bet yeen 5 c and| 100 cggpand fdr patigggts wth 9.0
N'”ngégﬁé?ch Jol une “great er| t han 280 cc, [whereas )
ﬁg&{fﬂ{ s¢ was sign|ficamqdy bettler th pl acebo .
Age n ﬁ% grioup vv??'P] | ess| than 50 cc alsol ut Zg'm' smat ¢h
umre (fig.| 5). relat|on be en TIIM gr and
Male:(?’i_match vollune /ﬁ{?lss Infthe DIAS-2 stludy Iﬁg'g _ 500
Femaléfo,gnt s subgroupgypgth TI'M O- Ispehi bitled a kgge |ing 50.0
¢ ﬂfl@g of 130, whereas the patients witlh TIM 2-3
L TAMoued,12 Page 1ingy pll HSS pf 9. G5g abl e |3). Thssg 29.6
B %(rbreﬁgtlon i s based on the fact that patients with a
ey BAVeEr e |occl ugg gn are| nmore 44 4ely tjo havgsg nore 70.4
BLTL@\?Z’%@& nf arct. AZ%grdi naly the TIM arade sﬁows als
a correlation to the absolute m smatch vol une, since
patients with TIM 0-1 exhibit- a m smatch vol une of
> 167.7 cc and patients with TIM 2-3 a mismatch vol une
of 53.5 cc. (table 3). TIM grade and m smatch-rel at ed
Table@aot ocol viol ations The anal ysis of the site maps
reveal ed that in the DIAS-2 study 23 patients
\.Xhi b; t\ad ;ATG II; Qllut uhll uppal Cllt Ilulltl A. 11 \9) 23
patientfs of the pBM@hts without| penunbra wEME2-3
rﬁtsﬁon(t?e_rns- ﬁQNﬂiﬁSS ORESpondeER4e d toﬂlshBﬁ/N'll-ISSt PRéspBide? Rate
W olvi ous (medianys Fomson—Tt vt - edish)a T oweT
chance lto reéove_rﬂ)| ’ L vt c(t hera)m vher eas”
pisese P oo [paspig ne| TINg 2-3150 | 14 8.0 5 35.7
90 pglkg 15 14.0 6 40.0 13 9.0 5 38.5
125pug/kg | 16 13.5 10 62.5 1 8.0 8 72.7
Z DSPA 3N 14.0 16 51.6 24 8.5 13 54.2
Total 51 14.0 19 37.3 38 8.0 18 474
Placebo 172 14.0 176 | 462 8.0 26 56.5
90 uglkg | 14 14.0 357 | 40 9.0 20 50.0
125 uglkg | 22+ 9.5 27.3 | 40v 9.0 16 40.0
Z DSPA 36¢ 10.5 1 306 | 80" 9.0 36 45.0
Total 53¢ 13.0 14 264 | 126" 9.0 62 49.2
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are likely to achi eve good recovery even w t hout

t herapeutic intervention.

Based on the reanal ysis of

WO pwov¥IN4 gr ades at baseline that correl ate w PEI/EP2908/008871

NI HSS score and the absolute m smatch vol une,
grades constitute an inportant factor

out cone of DI AS-2. TABLE LE@GENDS Tabl e 1. Baseline
characteristics for the DIAS-2 study. Table 2a.
Responder

npari son to to the pool ed patient poluation of the

the TIM
i nfluencing the

rate per TIM group in the DIAS-2 study in

Table S and DEDAS study. Table 2b. Responder rate per

TIM agroup in the DIAS-2 study, Table 2c. Responder
DIAS-7 at f per TihMio-group (dnly ML rreadi ngs) i the DI AG32

st ufily _TnoC ] o1

of {h® DEA%E}@? jkﬁ%& st ud ﬂ?a% e Q‘ ?IJH‘%E QJ;;;:“’

NI HES ahd m shpteh—veHune abl e~ -

4: Dverview DIAY DEMAY & DIAS-2 s IAS- n_%
Placetonc| ugtep nisbde[ 3t rwleq 16t {h smal | VE.UMes18 600
gopglegnoéf Y II:P“rbOL:VEUSS‘;%%c D%CI USH p arn NL)%d_I 14 51.9
125 pgthor [i@2uf e ©F t heb al¥3]I H8& pith ei |n7 E#87 |35 Janif afidd 369
zospAedfiapck obst hE 1nataged RBSPA ad.phal 1pr ag.eilsz [Fi ggo 4:[ 23 442
R ¥ 0 B A N (AR IR AT T

st udy. Fl g. 5: Responder
Table@csmatch in the poool ed patient popul ation of the
DI'AS, DEDAS and DI AS-2 study. Fig. 6: DI AS/DEDAS: nain

rate according to M

results. Fig. 7. DIAS-2: main results. Fig. 8:

dinical Response by Msnatch Volunme (< 120 cc versus
>120 cq): At hi ghrmm.match vol ungs, bo_t h Desimb2-8pl ase
oracebd o BN Rrobn e, | BN [ Rhngbndr
M smat dh Vol umedianl2d ccn % median) | p %
Placebo 16 15.0 2 12.5 13 8.0 5 38.5
90 pglkg 10 14.5 3 30.0 12 9.0 4 33.3
125 uglkg | 12 13.5 7 58.3 9 9.0 7 7.7
> DSPA 22 14.5 10 455 2 9.0 11 54.2
Total 38 14.5 12 316 34 8.5 16 47.0
Placebo 152 14.0 3 20.0 402 9.0 20 50.0
90 uglkg | 11 13.0 5 455 341 9.0 16 47.0
125 uglkg | 173 10.0 4 23.5 35¢ 9.0 12 34.2
Z DSPA 28¢ 12.0 9 321 | 69 9.0 28 40.5
Total 438 13.0 12 28.0 | 109+ 9.0 48 44.0




At high m smatch volunes, the nmajority of patients
Wi th no vessel occlusion/lowgrade stenosis are
WebeetH Fig. 10: M smatch versus Vessel OccPCEEBR2908/008871

DIAS-2 Selecting patients with TIM 0-1 = Vast

majority with msmatch. Fig. 11: Cinical response in

patients with vessel occl u&i’on/ hi gh-grade stenosis

(TIM 0-1). In TIM 0-1 population, clinical response

for desnoteplase 90 ng/ kg and pl acebo was consi st ent

effect across all studies. Overall effect size for 90

ng/ kg : 22% Table 1 Tabl e 2aTabl e 2b Tabl e 2cTable 3

Table'ﬂabl e 4CLAIMS 1. Use of a plasminogen activator for

t he manufacture of a nedicament for treating stroke in

+ da patrent, wner easr"ﬁﬁ_ patil ent Frror to tr?ﬂﬁpﬁt IS

sel ected fnr exhi bi g ane Qr e of the owing
criterip atBlbRI$ISSI ne a. mismatehal [ti sBUNIHSSTi sk bmismatch
cerebral ar (negdyanyccl usi(pgdian) [Bc]N HSS (RfedifaRl) OF Rt (el [cc]

Al o

o v T 3|| Yl agc ot MMUST O c. arl DoUT ULl T 11T STt Uil
Placebol ure bf at Wdast 50 cc M3ise OF a pl8&mi nogen 488
ool VTP oo 10 {0 S by © HETeR: gge cerporalms

ot
=AY bIIUQI Q | Q

125pglkg:al | zpd in 98e MCA, ACA18:3 PCA for br &fthes t her eo$6.0

ZDSP;A DT a plg%sm nogen aqgfélat or] accor : ng to gloai 5?_5

\I\,hpr bas theYartervV ocellUsT on d

Totalstenosi b i s i13.0branch ML ®87.2 of] t he MDA, A oF PSR

AT USe Of & prasmitnogen activator according to one of
t he above clains, whereas the artery occlusion is of a
TIM of 0 or 1. 5. Use of a plasn nogen activator
according to one-of the above clains, whereas the

Table 4
[Placebo 190 pglkg 125 ug/kg
[DIAS-2 [DIAS/  |DIAS-2 [DIAS/ DIAS-2
3 DEDAS
9 11
BL Lesion :
olume (cc, |8:__M 22 M
median) P
bsolute
Mismatch
olume (cc, 52 130 66
median) ’
BL TiMI 0-1 ;
I(%) 26 P2 360
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tissue at risk is localised in the area of MCA, ACA or
PCA. 6. Use of a plasm nogen activator according to

W@ rWn#991he above cl ai ns, whereas the patient BXHEPRI0D$008871

N

w

.h

[$)}

10.

a stroke of a NIHSS score of at |east 8, preferably of
between 8 and 24 (inclusive). 7. Use of a plasm nogen
activator according to oneldf the above clains,
whereas the artery occlusion and/or the tissue at risk
Is assessed prior treatnent by individual inmaging. 8.
Use of a plasm nogen acti " according to one of the
above cl ai ns, whereas th ue at risk is at |east
about 20 % arger than the core infarct. 9. Use of a

. p.lJ@esaf aogasmiacgén atidatacfooitisd nmnufacame obfa triedicatment for treating

t@kgﬁn a"m ﬁ@%\/h&%sa&@b%&t %l@ﬂﬁ‘)t foatehtiZBsdistt@fitéR lexhibiting

r pl asm nogen acti vat or
a‘t’l?o‘?rd\g‘?fﬁai ﬂ'é’“ﬁ?g ﬁﬁ')t?'éa gk ﬁsﬁgneabove cl ai ns, whereas
t he apagerehal tissug avrisker characterized by one or nore of
thebf@b@%r@garﬁ@aeané@s at baseline:a. the acute

i nfarc QI ve nore than about 1/3 of MCA
or gubés{mﬁ eBF%]telééeE{ntl re ACA or PCA territory

andfora Bighgrpd e of 1CH SAH, AV nal for mati on,
cerebraﬂammywmajchWUrebméBtlﬁé@;ﬁOa@m 11. Use of a
pI asm nogen activator according to one or nore of the

Y I er h
dg §1|‘ ét eég'gm?%@} ﬁgtﬂlsatci gccg @@WQE%EQ ‘IaWhF otFnz E)ebr?'zl> artery
Assysion2er fhec Pigh g dB oRlgNoRs ghtocarizpdplly the b CA or
Afranchealmareofl25 nmi crog/ kg body weight. 12. Use of a
pl asm nogen activator according to one or nore of the

0 £hakTRotnSLRAR EaBASTRANSY WASIdaL e éna@%cans.on or
h s GsedaseRes o 1 PR KB BLahe B GA f Uty

wi thout fibrin. 13. Use of a plasm nogen acti vat or
"’l%éjbidé Dtashfindyef fRkivareF Sc&frdlh@% 3RO\ tiid aboe clahiR @MBreas the
arFery occ‘?usnon 9% E}‘ﬁ\‘}lf fébt &".

. Use of a plasminogen activator according to one of the above claims, whereas the

tissue at risk is localised in the area of MCA, ACA or PCA.

Use of a plasminogen activator according to one of the above claims, whereas the
patient exhibits a stroke of a NIHSS score of at least 8, preferably of between 8 and
24 (inclusive).

Use of a plasminogen activator according to one of the above claims, whereas the
artery occlusion and/or the tissue at risk is assessed prior treatment by individual
imaging.

Use of a plasminogen activator according to one of the above claims, whereas the
tissue at risk is at least about 20 % larger than the core infarct.

Use of a plasminogen activator according to one of the above claims, whereas the
absolute mismatch volume is equal or larger than 75 cc.

Use of plasminogen activator according to one or more of the above claims, whereas
the patient is further characterized by one or more of the following properties at
baseline:
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i . is essentially non-activatable by beta-anyl oid

and/ or prion protein and/or ii. is substantially
Woawoeot oxi ¢ and/or iii. has a half-1ife ofPCE/EPM8%008871

nore than 2.5 min. 14. Use of a plasm nogen acti vator

according to one or nore of the above clains, wherein

t he pl asm nogen activator B& an at |east nore than

about 5500 fold increased activity in the presence of

fibrin conpared to the activity wi thout fibrin and has

a half life,of.

0
oo 2orthg AUE dnBisyeRSess DA dVeReC DI rio¢ ek 47 of MCA or
nor e cﬁubﬁmtldbdb%eﬁﬂlfalw Oﬂ/\ﬁ’i@l\&fﬁt%@nqﬁ@fasm nogen

act by aherabsencesiMBH PSAIS AV Iihalfddnatiod, cergbralsaneungsen or cerebral
acti vai d@ﬁpordlng to one or nore of the above
cl ai ns, vvlwerel n the plasm nogen activator i. has an
am no acid sequence according to fig. 3 or
11z ohet plasinegen sactivatns acerrdipof tooend jor mereaef theaghov@oclaims,

%héf@é@th@rpﬁsﬁhﬁ@%n%tl%toﬂ%%ﬁnﬁﬂét@relﬂﬂ@ﬁtﬁf p&nOB Pdosage of about

lﬁ)et%t%[b%ﬁ{ 1%5) m J?(?]%/ggbgﬁ/c\?& Qt( %egéf'ﬁ&ﬁfr fou{ %@or g’oou}?% microg/kg

accor 0 one or
rRdy wetight he above cl ai ns, Iater t han 3 hours after
stroke onset. 18. Use of a plasm nogen activator

12&@&506fj'an Ia&ﬁun@@@n Hctivdier abedr8ing! 1Bi oFe oF trhdré & the Sbove claims,
uerrgasaft pléslﬂﬁngd?e%egcﬁuato%t ﬁé’é‘%nsxméa%{m}nore than about 550 fold

increased activity in the presence of fibrin compared to the activity without fibrin.

13.Use of a plasminogen activator according to one or more of the above claims,
whereas the plasminogen activator
i. is essentially non-activatable by beta-amyloid and/or prion protein and/or
ii. is substantially non-neurotoxic and/or
iii. has a half-life of at least more than 2.5 min.

14.Use of a plasminogen activator according to one or more of the above claims,
wherein the plasminogen activator has an at least more than about 5500 fold
increased activity in the presence of fibrin compared to the activity without fibrin and
has a half-life of at least more than about 50 min.

15.Use of a plasminogen activator according to one or more of the above claims,
wherein the plasminogen activator is desmoteplase.

16. Use of a plasminogen activator according to one or more of the above claims,
wherein the plasminogen activator
i. has an amino acid sequence according to fig. 3 or microheterogeneous forms

thereof or ‘
ii. is atleast 80 %, more preferred 95 %, even more preferred 98 % identical to

the amino acid sequence of fig. 3.

17.Use of a plasminogen activator according to one or more of the above claims, later
than 3 hours after stroke onset.

18. Use of a plasminogen activator according to one of the above claims within 3 to 9
hours after the onset of stroke symptoms.



