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contributes to nearly 168,000 deaths in the United States only.
Stroke has a high personal and social inpact because of the severe
disability that the di sease causes. 10 The adm nistration of

t hronbol ytics - such as plasm nogen activators - to the patient in
acute ischemc stroke therapy ains to rescue the "tissue at risk"
(which is sometines in the scientific literature also referred to as
"penunbra") and to reduce the final infarct size, thereby inproving
patient clinical outcone. Presently avail abl e and approved regi neS
for 15 intravenous thrombol ytic therapy are based on the @¢taier 20, 2008
interval after the onset of the stroke synptons. In other wordg9 62nKy
patients with a stroke onset no later than 180 mn (3 hours) before

treatnent are considered to be bl.e wi t n, approved

t hronbol ytic treatnment. Recent %lﬁﬁf@%qtscg%g?g@w "ECASS-3") with the
rt-PA al tepl ase established thdat==Ft=PATS e11ective even 3 to 4.5
hours after stroke onset. HdVenisstrafe t0hdi2, 83068 Adehknt i e wi ndow a
significantly 20 increase i nRe-dence-af-inicact-antat= henorrhage (I CH)
was observed (Hacke W et al.: "Thronbolysis with Alteplase 3 to 4.5
Hours after Acute |schem c Stroke", in: The New Engl and Journal of
Medi ci ne 2008 Vol. 359, No 13, p. 1317-1329). Thus severe safety
concerns remai n when ext-davelpgtierdi subgrayps fprifembelysis'st r oke treat ment
with alteplase. 25Before the treatnent, patients for thronbolytic

t her apy undergo non-contrast cerebral conputed tonography (CT)
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brain t r. scul ar nal formation or an aneurysm. 5 However,
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reasonably be limted to those patients, who exhibit a stroke event,
25 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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35 bolus injection of a non-neurotoxic plasm nogen activator. In case
desnot epl ase is applied, in one enbodi nent of the invention a bolus
of either woowy/8®1ér about 125 m crogram pl asm nogen aRtT/ERRDE@r00$sST
kg body wei ght can be admi nistered. The treatnment can be initiated

| ater than three hours after stroke onset. WO

2009/ 049914PCT/ EP2008/ 008871 3 Backgr@und of the invention The target
ti ssue of thronbolytic therapy is the so called tissue at risk. The
pat hopysi ol ogi cal rationale behind this is as follows: 5l mediately
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occl usi t cent i ] r Thi.s . d e 15.10
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r ever si can potentially be salvaged. Therefore, the tissue
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above- mirhas awdepa daupd Dy ftles inventorg dhed tsperiention pf paiieats den tBiRMeslyic herapy e
known, 2blytonehe basis af individualfimapitg ro$ sawlei paientt god igiellbgsd siteer sioke onset
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30 35 grade 3: grade 2: grade 1: grade O0: nornal blood flow artery
entirely perfused but blood flow del ayed artery penetrated by
contrast nmMONIENIBUt no distal perfusion conplete occlREVERIWGMH0LSTE
vessel . The TIM scale was established in a nyocard infarction trial
and is since then known to t he person skllled in thronbolysis, e.g.
from Chesebro JH et al: "Thromnbol ysis3in Mocardial Infarction (TIM)

Trial, Phase |I: A conparison between intravenous tissue plasm nogen
activator and | nt ravenous strept okinase. Cinical findings through
hospi t alg, antftC rcul ation 1987, 76; 142-154. WO
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i ncluding 24. However, the invention can also pertain to stroke
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40 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



25Det ai | ed description of the invention As outlined above, in one
aspect of the invention individual inmaging is used to di agnose or
identify (WO BYHIYANndi dates for the thronbol ytic (recalEl/ER2808068871
and/ or reperfusion) therapy. Any suitable imaging tool can be used.
For exanple, MRl is an inaging tool that can be applied, which can be
perfornmed with a diffusion-weighted séquence (DW). Strong 30
hyperintensity on DW indicates a core | esion destined to infarction
with or wthout therapeutic reperfusion. It is normally surrounded by
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facial phe SMiseale (Ehrpmbelysisii Myacardial Infaraiongcalphwas eg@;n%lweea%@@g‘e@the
and subpsebshentaof prerial efaclieidng inmetybcadialsintardtiog . andnerecompgsdeard hades aa
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vvhei(gas a NIHSS score from6 to approximately 15 is qualified as a
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The patients selected according to the invention show a reduction of
the infarct core | esion volune at day 30 conpared to the

pre-treat nE208¥EHIY4 (basel i ne). 30The thronbol yti c tr eatGiEER2008/008871
according to the invention can be perforned with any plasm nogen
activator (PA). As used herein the term "plasm nogen activator'

refers to all substances - either nattrally or synthetically
provided, with human origin or non-human origin - which stinulate via
t he proteol ytic activation of plasm nogen to plasmn the clot |ysis.
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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
35 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
40 hours after stroke onset. Most preferred they are treated within 3 to 9 hours after the onset of
stroke symptoms.
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i. at least 8 point NIHSS improvement or a final NIHSS score of 0-1 at day 90, e.g. an
improvement from NIHSS score from 24 to 16 or to 0-1 (if the patient at baseline
had a NIHSS score of 9 or below)

ii. 2 score in the modified Rankin Scale {mRS) of 0-2
10 iil.a Barthel Index between approximately 75 to approximately 100.

Furthermore, these groups of patients can show a reduction of the infarct core lesion volume
at day 30 compared to the pre-treatment state (baseline).

15 The plasminogen activator used for the stroke freatment according to either one or both
embodiments of the invention can be administered to the patient as a single bolus injection
with a plasminogen activator dose of about 50 to 125 micrograms per kg body weight, in
particular with about 90 or about 125 micrograms per kg body weight of the patients, Hence
the invention also pertains to the manufacture of a medicament (i.e. a certain dosage unit

20 form) for treating selected stroke patients comprising a dosage, which allows the preparation
of a ready-to-use formulation comprising of about 50 to 125 micrograms per kg body weight,
or about 90 or about 125 micrograms/kg body weight. The dosage unit form can be, e.g. a
solid such as a lyophilisate, or a liquid in a vial or ampul. In an embodiment the dosage unit
form contains about 5.0 to 12.5 mg, preferably about 8.0 or about 12.5 mg non-neurotoxic

25 plasminogen activator such as e.g. desmoteplase.

The patients selected according to the invention show a reduction of the infarct core lesion
volume at day 30 compared to the pre-treatment state (baseline).

30 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 plasmincgen to plasmin the clot lysis.
Typical PAs known to the skilled person are, e.g., the tissue plasminogen activator (tPA},

35  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
40 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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activatable by beta-amyloid or prion protein and shows in the presence of fibrin an enhanced
activity of more than about 550 fold, more than about 5500 fold, or more than about 10,000
fold, compared to the activity in the absence of fibrin. In yet an embodiment, the increase of
activity of the PA in the presence of fibrin compared to its activity in the absence of fibrin is
more than about 100,000. Since the increase in activity of rt-PA is about 550, in one
embodiment of the invention a PA is used which has an approximately 180-200 fold higher
fibrin specificity/selectivity compared to rt-PA.

The neurotoxicity can be assessed by methods known to the skilled person, e.g. with animal
models in particular kainic acid models as described in detail in the international laid open
WQOU03/037363. This model is further described in detail in Liberatore et al. (Liberatore, G.T.;
Samson, A.; Bladin, C.; Schleuning, W.D.; Medcalf, R.L. "Vampire Bat Salivary Plasminogen
Activator (Desmoteplase)’, Stroke, February 2003, 537-543) and Reddrop et al. (Reddrop,
C.; Moldrich, R.X.; Beart, P.M.; Liberatore, G.T.; Howells, D.W.; Schleuning, W.D.; Medcalf,
R.L., "NMDA-mediated neuroctoxicity is potentiated by intravenous tissue-type-, but not
vampire bat-plasminogen activator, and is enhanced by fibrin", Monash University
Department of Medicine, Version November 20, 2003).

In yet another embodiment of the invention the PA has a plasma half-life of more than 2.5
min, more than 50 min, or more than 100 min.

In an embodiment of the invention, DSPA alpha 1 or PA with a biological activity and
pharmacological properties essentially corresponding to DSPA alpha 1 are used. DSPA
alpha 1 has a half-life of about 138 min and a 105,000 fold increased activity in the presence
of fibrin compared to its activity in the absence 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 urckinase, 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 ailso 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 homaology to alteplase (ri-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
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conversion of plasminogen into plasmin, which in turn breaks down the cross-linked fibrin
abundant in bloed clots.

DSPA alpha 1 has been found to have a high specificity for plasminogen-bound fibrin, high
fibrin selectivity (defined by activation by fibrin relative to activation by fibrinogen),
substantially no neurotoxicity, and negligible activation by beta-amyloid and human cellular
prion protein, in addition to a long dominant half-life of more than 2 hours (see above).

Recombinant DSPA alpha 1 can be obtained from Chinese hamster ovary cells containing a
recombinant plasmid carrying the DSPA alpha 1 gene from- Desmodus rotundus. Fig. 1 and
fig. 2 show the structures of DSPA alpha 1 and alteplase. The sequence of the mature

DSPA alpha 1 is shown in fig. 3.

The plasminogen activators from Desmodus rotundus and their recombinant forms were first
disclosed in US patent Nos. 6,008,019 and 5,830,849. US 6,008,019 discloses the sequence
data of DSPA alpha 1. Both patents are incorporated herein by reference in terms of the
structure, properties and manufacture of plasminogen activators from Desmodus rotundus, in
particular DSPA alpha 1. The recombinant manufacture and further processing is also
subject of the EP 1 015 568 B1, which is also incorporated herein by reference for its
disclosure of recombinant manufacture of DSPA alpha 1.

According to the present invention, the term “desmoteplase” is used for any plasminogen
activator with identical or essentially the same biological activity of DSPA alpha 1 regarding
the activation of plasminogen and its enhanced fibrin selectivity/specificity. In a further
embodiment the fibrin selectivity is at least 180 fold compared to rt-PA. The PAs defined as
desmoteplase according to the invention can be at least 80 or 90%, at least 85 %, or at least
98% identical to the amino acid sequence according to fig. 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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METHODS: Patients age 18-85, NIHSS 4-24, with a visually apparent penumbral mismatch
pattern by investigator judgment on CT (n= 64) or MRI {(n=122) were randomized to placebo
(n=63), 90 mecgm/kg (n=57) or 125 mecgm/kg (n=66) of DSPA. Images were centrally
processed and blindly assessed. Clinical response, the primary outcome of the trial, was an
improvement on all three stroke scales (NIHSS, mRS and Barthel Index) at 90 days. CT-
selected patients were not included in mismatch-based analyses because volume
measurements and their clinical correlations were more variable.

RESULTS: DIAS-2 patients had less severe strokes than in previous DSPA trials (DEDAS
and DIAS): median NIHSS=9 vs 12; 46% (82/179) vs 37% (33/89) had no M1/M2 MCA
acclusion. In MRI patients, median baseline core lesion volume was 9.7 cc and median
mismatch volume was 78.4 cc. As absolute mismatch volume at baseline increased, the
placebo response rate declined relative to DSPA. Highest placebo response rates were
found in patients with absolute mismatch volume < 75 c¢ (67%. 12/18) or absence of M1 or
M2 MCA occlusion (63%; 12/19). Excluding these mild patients clinical response rates were
27% for placebo (6/22) and 46% for DSPA (25/54) in the MRI population. Clinical outcomes
reported for DIAS and DEDAS were 23% for placebo and 49% for 90 or 125 mcgm/kg DSPA.
Pooling all MR-selected patients in the 3 trials, clinical response rates were 34% for placebo
(n=73) and 48% for 90 or 125 megm/kg DSPA (n=141).

CONCLUSIONS: The mild strokes included in DIAS-2 may explain the unexpectedly high
placebo response rate. A proven M1/M2 MCA occlusion or an MRI|-mismatch volume >75 cc
at baseline was associated with better clinical outcomes for DSPA in DIAS-2, supporting the
positive efficacy results achieved in DIAS and DEDAS. A further trial with DSPA using
refined imaging and clinical selection criteria is being planned.

EXAMPLE 2
Clinical Benefit of Desmoteplase Treatment in Patients with Moderate to Severe Stroke:

Further results of the DIAS-2 Trial based on an in-depth re-analysis of the DIAS-2 data.

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).
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E DSPA 368 10.5 1130.6 8011 9.0 3645.0 Total 538 13.0 1426.4 12613
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Although desmoteplase was not better than placebo in the overall DIAS-2 subjects
population, exploring the subgroup of subjects with proximal artery occlusion of TIMI of 0 or 1
or high grade stenosis at baseline revealed an improved response for desmoteplase over
placebo (placebo: 17.6%, 90 pg/kg: 35.7%, 125 pg/kg: 27.3%). In the pooled population of

5 DIAS/DEDAS/DIAS-2, desmoteplase showed a dose-dependent effect over placebo for TIMI
0-1 and TIMI 2 but not for TIMI 3. '

These data are shown in tables 2a to ¢ and in fig. 4.

10 Responder rates vs. mismatch volume
As already mentioned above the absolute mismatch volume in DIAS-2 was inversely related
to the placebo response rate, so that patients with a smaller mismatch volume (i.e. 50 cc or
less) showed a higher placebo response rate. In accordance, a subgroup analysis including
the MRI analysed patients of DIAS/DEDAS/DIAS-2 shows that a dose-dependent response

15 of desmoteplase over placebo can be observed for patients with absolute mismatch volumes
between 50 cc and 100 cc and for patients with a mismatch volume greater than 100 cc,
whereas desmoteplase was not significantly better than placebo in the subgroup with less
than 50 cc absolute mismatch volume (fig. 5).

20  Correlation between TIMI grade and mismatch volume /NIHSS
In the DIAS-2 study the patients subgroup with TIMI 0-1 exhibited a base line NIHSS of 13.0,
whereas the patients with TIMI 2-3 showed a base line NIHSS of 9.0 (table 3). This
correlation is based on the fact that patients with a more severe occlusion are more likely to
have a more severe infarct. Accordingly the TIMI grade shows also a correlation to the
25 absolute mismatch volume, since patients with TIM! 0-1 exhibit a mismatch volume of
167.7 cc and patients with TIMI 2-3 a mismatch volume of 53.5 cc. (table 3).

TIMI grade and mismatch-related protocol violations
The analysis of the site maps revealed that in the DIAS-2 study 23 patients exhibited no
30 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
35 are likely to achieve good recovery even without therapeutic intervention. Based on the re-
analysis of the TiIMI-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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TABLE LEGENDS

Table 1. Baseline characteristics for the DIAS-2 study.

5 Table 2a. Responder rate per TIMI group in the DIAS-2 study in comparison to to the pooled
patient poluation of the DIAS and DEDAS study.

Table 2b. Responder rate per TIMI group in the DIAS-2 study.

10 Table 2¢. Responder rate per TIMI group (only M1 readings) in the DIAS-2 study in
comparison to to the pooled patient poluation of the DIAS and DEDAS study.

Table 3. TIMI grade vs. NIHSS and mismatch volume in the DIAS-2 study.

15  Table. 4: QOverview DIAS/DEDAS & DIAS-2 shows that DIAS-2 includes milder stroke with
smaller mismatch volumes and absence of vessel occlusion.

20 FIGURE LEGENDS
Fig. 1: Structure of the DSPA alpha1 protein.

Fig. 2: Structure of the alieplase protein.

25
Fig. 3: Amino acid sequence of the mature DSPA alpha1 protein.
Fig. 4: Responder rate according to TIMI in the poooled patient population of the DIAS,
DEDAS and DIAS-2 study.
30
Fig. 5: Responder rate according to MRI mismatch in the pocoled patient population of the
DIAS, DEDAS and DIAS-2 study.
Fig. 6: DIAS/DEDAS: main results.
35

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
40 significant improvement over placebo.
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Fig. 9: TIMI Distribution in patients with Mismatch Volume >120 cc
At high mismatch volumes, the majority of patients with no vessel occlusion/low-
grade stenosis are excluded.

5  Fig. 10: Mismatch versus Vessel Occlusion: DIAS-2
Selecting patients with TIMI 0-1 = Vast majority with mismatch.

Fig. 11: Clinical response in patients with vessel occlusion/high-grade stenosis (TIMI 0-1).

In TIMI 0-1 population, clinical response for desmoteplase 90 pg/kg and placebo
10 was consistent effect across all studies. Overall effect size for 90 pg/kg : 22%.

15
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Table 1
Placebo 90ug/kg 125pg/kg Overall
NIHSS (median) 9.0 9.0 9.0 9.0
Age (median) [yrs] 73.0 71.0 73.5 -
Male [%] 58.7 414 439 50.0
Female [%] 413 52.6 56.1 50.0
BL TIMI 0-1 [%] 27.0 259 35.5 29.6
BL TIMI 2-3 [%] 73.0 741 64.5 704
5
Table 2a
TIMI 0-1 TIMI 2-3
n BL NIHSS | Responder Rate n BL NIHSS | Responder Rate
(median) n %, {median) n %

Placebo 20 14.0 3 15.0 14 8.0 5 357

90 pg/kg 15 14.0 6 40.0 13 9.0 5 38.5

125 uglkg | 16 135 10 62.5 11 8.0 8 72.7

ZDSPA 3 14.0 16 51.6 24 8.5 13 54.2

Total 51 14.0 19 373 38 8.0 18 AT4

Placebo 172 14.0 3 176 | 462 8.0 26 56.5

90 uglkg | 14 14.0 5 357 | 40 9.0 20 50.0

125 uglkg | 22¢ 9.5 6 2713 | 40 9.0 16 40.0

Z DSPA 36¢ 10.5 1 306 | 8ov 9.0 36 45.0

Total 53 13.0 14 264 | 126» 9.0 62 49.2

10



n% nA Placebo 16 15.0 212.5 13 8.0 538.5 90 pg/kg 10 14.5 330.0
12 9.0 433.3 125 /kg 12 13.5 758.3 9 9.0 777.7 E DSPA 22 14.5
1045.5 21 yqyﬂﬁ%@a.lg Tot al PCT/EP2008/008871
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Table 2b
DIAS-2 TIM? 0-1 TiM 2 TiMI 3
n | BLNIHSS | Responder | n | BLNIHSS | Response ! n (| BL NIHSS | Responder
(median) Rate (median) Rate {median) Rate
n % n % n %
Placebo 1 14.0 3 176 18! 85 8 500 | 30 80 18 60.0
ugkg | 142 | 140 5 357 13 10.0 6 462 | 21 8.0 14 519
125 uglkg | 22 9.5 6 27.3] 15 11.0 T 467 | 258 8.0 8 360
=DsPA | 3es | 105 | 11 306 28° 1.0 |13 464 | 52 8.0 23 442
Total 53 13.0 14 264 44 10.0 21 477 | 8> 8.0 41 500
5 Table 2c
TIMI 0-1 TIMI 2-3
n BL NIHSS | Responder Rate n BL NIHSS | Responder Rate
{median) n % {median) i %
Placebo 16 15.0 2 12.5 13 8.0 5 385
90 polky 10 14.5 3 30.0 12 9.0 4 33.3
125 pglkg | 12 13.5 7 58.3 9 9.0 7 177
Z DSPA 22 14.5 10 455 21 9.0 11 54.2
Total 38 14.5 12 36 34 8.5 16 47.0
Placebo 152 14.0 3 200 402 9.0 20 50.0
90 ug’kg 11 13.0 5 455 34 9.0 16 47.0
125 pgikg | 17° 10.0 235 35¢ 9.0 12 34.2
ZDSPA 28 12.0 32.1 69" 9.0 28 40.5
Total 43 13.0 12 280 | 109u 9.0 48 44.0




38 14.5 1231.6 34 8.5 1647.0 Placebo 152 14.0 320.0 402 9.0 2050.0
90 lig/kg 111 13.0 545.5 341 9.0 1647.0 125 pg/kg 173 10.0 423.5 358

9.0 1234. 2WOR0fEENI1288 12.0 932.1 6911 9.0 2840.5 PCT/EP2008/008871
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Table 3
+ TIMI 0-1 TIMI 2-3
BL NIHSS mismatch BL NIHSS mismatch
(median) {median) [cc] (median) {median) [cc]
Placebo 14.0 173.7 8.0 48.8
90 pglkg 14.0 202.5 9.0 50.3
125ug/kg 9.5 119.3 9.0 66.0
Z DSPA 10.5 151.2 9.0 57.5
Total 13.0 167.7 9.0 53.5
5
Table 4
% [Placebo ~ l90pghkg ~ [125ughkg

-2 [DIAS/  |DIAS-2 |[DIAS!  |DIAS-2
[DEDAS | "= IDEDAS

N e

DIAS/ . |DIAS
{pEDAS |

P B

BL TIMI 0-1
(%)




Tot al

438 13.0 1228.0 10913 9.0 4844.0 WO

2009/ 049914PCT/ EP2008/ 008871 17 Table 3 + TIM 0-1 TIM 2-3 BL
NIl HSS (nmedi an) m smatch (nmedian) [cc] BL NIHSS (nedian) m smatch
(median) [cc] Placebo 14.0 173.7 8.0 48.8 90 pg/kg 14.0 202.5 9.0
50. 3 125pg/ kg 9.5 119.3
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CLAIMS

1. Use of a plasminogen activator for the manufacture of a medicamenit for treating
stroke in a patient, whereas said patient prior to treatment is selected for exhibiting the
following criteria at baseline:

a. a cerebral artery occlusion

b. a NIHSS score of at [east 4

¢. a high grade stenosis

- 2. Use of a plasminogen activator according to claim 1 whereas the cerebral artery
“occlusion or the high grade stenosis is localized in the MCA, ACA or PCA or branches

thereof.

3. Use of a plasminogen activator according to claim 2, whereas the artery
occlusion or the high grade stenosis is in branch M1 or M2 of the MCA, ACA or PCA.

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

the artery occlusion is of a TIMI of 0 or 1.

5, 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).

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

the artery occlusion is assessed prior treatment by individual imaging.

7. Use of plasminogen activator according fo one or more of the above claims,

_whereas the patient is further characterized by one or more of the following properties at

baseline:
a, the acute infarction does not involve more than about 1/3 of MCA or

substantially the entire ACA or PCA territory and/or
b. the absence of [CH, SAH, AV malformation, cerebral aneurysm or cerebral

neaplasm.



9.0 66.0 2 DSPA 10.5 151.2 9.0 57.5 Total 13.0 167.7 9.0 53.5 Table
4 18 CLAIMS 1. Use of a plasm nogen activator for the manufacture of
a nedi canent for treating stroke in a patient, whereas said patient
prior to treatnent is selected for exhibiting the following criteria
at baseline: a. a cerebral artery occlusion b. a NIHSS score of at
| east 4 c. a high grade stenosis 2. Usg¢oof a plasm nogen acti vator
according to claim1l whereas the cerebral artery occlusion or the
hi gh grade stenosis is localized in the MCA, ACA or PCA or branches
t hereof . F-Use WBF A ap‘?%%?ﬁ'?ﬂ?@éﬁ“‘@é‘t"ﬁ?f&?@ﬂg e o W@fet‘_tf t'&E_f a'?%ezlalm&
\ANAE er eai/[2 t hﬁe@%&s&ﬁé’pl@ﬁﬁhb@dn@ﬁ%rﬁﬂﬁu@miélb?eﬂ l’t@tﬂale pSliNP doshge dffabblit@OCh

or . r A4, smi_no activat or
Accor di ng 1 abta 5oy Ristyavashy i e o Dol i =BREaPs a1 <
of a TIM vadighd. or 1. 5. Use of a plasm nogen activator according to
one of the above clains, whereas the patient exhibits a stroke of a
NI HSS score of at least 8, preferably of between 8 and , 24 )
(1 ncl usi v_e%. 6 Usg @f 8fplasnpinegsnianibigion aa@qrrgilv@tcmnea@rcra@reiqﬁ@wet ?ﬁ%ﬁéﬂa@ﬂs-t he
?bOVte cl ?'vf)ﬁérea\éﬁgﬁ’é 613%?19@[136&{{%% H%\%Csﬂn%‘i 'Ie;?:@t lrﬁreaﬁéﬁéib%@%@{ fo@ri?creased
reat men Jndj vi dual i ing. 7.Use o .asm nogenp activator
according atcgv'%ﬂbthSPr%?@ %ﬁgf{r}fg"ﬁ’ﬁﬁ\g} Wﬁ%“ﬂ%@'&gg{g’ the patient is
further characterized by one or nore of the foll ow ng properties at
basel i ne: ,.a. . 0f i . I nv t
13 ot WAl VRESFEHdaioRt Bhivally S%RyRRlo oLt e TR 108 S
b. the abydwtassiie plagming@apactvetoral f or mat i on, cerebral aneurysm or
cerebral neopl asyBssedidily non-activatable by beta-amyloid and/or prion protein and/ar

ii. Is substantially non-neurotoxic and/or

fii. has a half-life of at least more than 2.5 min.

11. Use of a plasminogen activator according fo one or more of the ahove claims,
wherein the plasminogen activator has an at least mare 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.

12. Use of a plasminogen activator according to one or more of the above claims,

wherein the plasminogen activator is desmoteplase.

13. Use of a plasminogen activator according to one or more of the above claims,
wherein the plasmincgen activator
i. has an amino acid sequence according to fig. 3 or microheterogeneous forms
thereof or
ii. is at least 80 %, more preferred 95 %, even more preferred 28 % identical to

the amino acid sequence of fig. 3.

14. Use of a plasminogen activator according to one or more of the above claims,

later than 3 hours after stroke onset.

15. Use of a plasminogen activator according fo one of the abave claims within 3to 9

hours after the onset of stroke symptoms.



8. Use of a plasm nogen activator according to one or nore of the
above cl ai ns, whereas the plasm nogen activator is admnistered to
the patient in a dosage of about 90 to about 125 m crog/ kg body

wei ght, in particular about 90 or about 125 m crog/ kg body wei ght.

9. Use of a plasm nogen activator according to one or nore of the
above cl ai ms, whereas the pl asm®n Kh.gebiwxst or has an at |east nore
t han about 550 fold incr ea':(g%”‘é':ct'- G in the presence of fibrin

conpakethst opArBe aGtickhlhnd Ghithout fibrin. 10. Use of a plasm nogen
activator accordi n? to one or pnore of the above clains, whereas the

pl asmi<hdgerl'oyet iR?a FUbgi"gUPéSE%‘th%mP?/ ¥§bh- acti vat abl e by
bet a- am}d>0|413 sgmglikor prion protein and/or U |s substantially
non-neurotOX|c and/or iii. has a half-life of at |least nore than 2.5
mn. < 506§028 Patmi nogen activator according to one or nore of
t he above clai ms V\/ner ein the plasm nogen activator has an at | east
nore khd#lr aipo0l 0550?&?7be d increased activity in the presence of
fibri Alt8m@Ped- e the activity without fibrin and has a half-life of
at | eagdo-ndpend wap swhomut 50 mn. 12, Use of a plasm nogen activator
accor diylg t29081&®-8¥ nore of the above cl ains, wherein the plasm nogen
acti vg}_ |Is desnot epl ase.  13. Use of a plasm nogen activator
according to one or nore of the above clains, wherein the plasm nogen
acti valtidy iPateragnaveram®m@.aci d sequence according to fig. 3 or
m crobgter ogeneous forns thereof or U is at |least 80 % nore
pr ef ec¥iad 1% even nore preferred 98 %identical to the am no acid
sequengl@>ofPRi g. 3. 14. Use of a plasm nogen activator according to
one of?¥iBr é’eé'imdf‘ﬁemébﬁ‘?}@' clainms, later than 3 hours after stroke
onset <40015.1 Use of a pl asm nogen activator according to one of the
above clains_wthi to 9 hours after the onset of stroke synpt ons.
49 62531 KBTS ¢ QQEQE)ENEE EFEHNG (81H6>C PAMEN TBE Ui¥S cHi%and GrbH <120>
Novel patient subgroups for throrrbol ysis <130> 49 623 K <150> EP 07
020 401.1 <1 1> 2007-10-18 <150> EP_07 022 867.1 <151> 2007-11-26
<150>*8PS by e§5T4'P2Leé'1§'19>P2‘0 ”1‘(5“1‘5"9&%”053’51‘;527‘@ Pt entin version
3 3 <210> 1 <211> 441 <212> P <213> Desnpdus rotundus <400> 1 Al a
val Ala Cy Afyp ulle Thr @ n_Mt Thr r Arg 151015
Ng i B bty AP AT ArgTserel oA val G u

Asn ggr Cys Ser Glu Pro ?gg Cys Phe Asn Gly g&y Thr Cys Trp G1n

Ala val Tyr phe Ser Asp Phe val Cys Gln Cys Pro Ala Gly Tyr Thr
65 70 75 80

Gly Lys Arg Cys g;u val Asp Thr Arg S&a Thr Cys Tyr Glu Gly Gln
95

Gly val Thr Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser Arg val Glu
100 105 110

Cys Ile Asn Trp Asn Ser Ser Leu Leu Thr Arg Arg Thr Tyr Asn Gly
115 120 125

Arg Met Pro Asp Ala Phe Asn Leu Gly Leu Gly Asn His Asn Tyr Cys
130 135 140

Arg Asn Pro Asn Gly Ala Pro Lys Pro Trp Cys Tyr val Ile Lys Ala
145 150 155 160
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202530 His Cys A n cys Asp Arg Gy @ n Ala Arg Cys H's Thr val Pro
Val 354045 Asn ser Cys Ser Qu Pro Arg Cys Phe Asn Ay Ay Thr Cys
Trp A n 505560 Ala Val Tyr Phe Ser Asp Phe Val Cys G n Cys Pro Ala
Gy Tyr Thr 65707580 Ay Lys Arg cys Qu val Asp Thr Arg Ala Thr Cys
Tyr Au Ay Gn 859095 Gy Val Thr Tyr Arg Ay Thr Trp Ser Thr Al a
du ser Ar al_du 100105110 @Psb3l &.9A2h-tktp Asn Ser Ser Leu Leu Thr
Ar g AFE)V‘FH? %rThﬂsiﬁr v PEE 1961 Egp%tvabrcgsﬁ%‘-‘ﬁ AbBhe Asn Leu Gy
Leu Gy Asn His Asn Tyr Cys 130135140 Arg Asn Pro n dy Ala Pro Lys
Pro Tr %ﬁs Tyr Val Ile Lys Ala 145150155160 49 623 K ST25.txt Qvy
Lys PFEE'" ? Géér'ié? Hraskys &ys Lgérg%af"‘qaﬁb‘ Ve HysSesefhn G Ala 165170175
Thr Cys Ay Leu Arg Lys Tyr Lys uProd@n LeuHs Ser Thr Ay
180185190 Ay Leu Phe Thr Asp Ile Thr Ser Hs Pro Trp Gn Ala Ala lle
Phe 1850668908 AL ﬁpnllﬂ%ﬁhﬂrﬁgﬁwé %ré’rT'SbP"‘G‘Z}g?@é HegPlrhe Leu cys Ay
Gy lle 210 %220 Leu Ile Ser Ser Cys Trp Val"Leu Thr Ala Ala H's Cys
Phe A n G u 225230235240 Ser _Tyr. Leu Pro Asp G n Leu Lys val Val Leu

Af"ga f% A*f?r”ﬂr@'@ﬁ%’??@%&ﬁ%y\ﬂl” Angs Py bSucys & @uI®u @ n Thr Phe
Lys Val Lys Lys Tyr Ile 265270 Val Hi s Lys G u Phe Asp Asp Asp Thr
Tyr Asn A§n Asp Ile Ala Leu 275280285 Leu A n Leu Lys Ser Asp Ser Pro
dn C?% Al SET e WY ssEEp X&h '-SérThfgﬁ’ZQg?)U‘i/&VS Ah§ ‘ﬂl“agm e Oys Leu Pro
Afa Asn Leu G n Leu Pro Asp Trp 305310315320

Ser Tyr Leu Pro Asp Gln Leu Lys val val Leu Gly Arg Thr Tyr Arg
245 250 255

val Lys Pro Gly Glu Glu Glu GIn Thr Phe Lys val Lys Lys Tyr Ile
260 265 270

val His Lys Glu Phe Asp Asp Asp Thr Tyr Asn Asn Asp Ile Ala Leu
275 280 285

Leu Gln Leu Lys Ser Asp Ser Pro GIn Cys Ala GIn Glu Ser Asp Ser
290 295 300

val Arg Ala 1le Cys Leu Pro Glu Ala Asn Leu Gln Leu Pro Asp Trp
305 310 315 320

Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Lys Ser Ser Ser Pro
325 330 335

Phe Tyr Ser Glu GIn teu Lys Glu Gly His val Arg Leu Tyr Pro Ser
340 345 350

ser Arg Cys Ala Pro Lys Phe Leu Phe Asn tys Thr val Thr Asn Asn
355 360 365

Met Leu Cys Ala Gly asp Thr Arg sSer Gly Glu Ile Tyr Pro Asn val
370 375 380

His Asp Ala Cys GIn Gly Asp Ser Gly Gly Pro Leu val Cys Met Asn
385 390 395 400

Asp Asn His Met Thr Leu Leu Gly Ile Ile Ser Trp Gly val Gly Cys
405 410 415

Gly Glu Lys Asp val Pro Gly val Tyr Thr Lys val Thr Asn Tyr Leu
420 425 < 430
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Thr Qu Cys Gu Leu Ser Ay Tyr Ay Lys H s Lys Ser Ser Ser Pro
325330335 Phe Tyr Ser QQu Gn Leu Lys Qu Gy H's Val Arg Leu Tyr Pro
Ser 340345350 Ser Arg Cys Ala Pro Lys Phe Leu Phe Asn Lys Thr Val Thr
Asn Asn 355360365 Met Leu cys Ala Ay Asp Thr Arg Ser Ay Gu lle Tyr
Pro Asn val 370375380 His Asp Ala cys Gn Ay Asp Ser Gy Gy Pro Leu
val CS, Met n 385390395400 Asp*9A&3s KiF2hEtxtThr Leu Leu Ay lle Ile
Ser TP @9?@ |ATq §SRopEn 11’651@194'1%’ dy Qu Lys Asp Val Pro Ay Val Tyr
Thr Lys Val Thr Asn Tyr Leu 420425 430

49 623 K. 5T25.txt Gy Trp Ile Arg Asp Asn net H s Leu 435440
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