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PAION Deutschland GmbH Martinstrafle 10 - 12, 52062 Aachen "Novel
patient subgroups for thrombolvsis" The invention relates to distinct
groups of patients for thrombolysis in stroke treatment S Stroke is
the third leading cause of death, after cardiovascular disease 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 social impact because of the severe
disability that the disease causes. 10 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 15 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 20 increase incidence of intracranial hemorrhage (ICH)
was observed (Hacke W. et al.: "Thrombolysis with Alteplase 3 to 4.5
Hours after Acute lschemic 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. 25Before the treatment, patients for thrombolytic
therapy undergo non-contrast cerebral computed tomography (CT)
evaluations in order to confirm the absence of cerebral  WO
2009/049914PCT/EP2008/008871 2 hemorrhage and the absence of a
cerebral hypodensity encompassing more than one third of the middle
cerebral artery (MCA) territory. They are also evaluated to exclude
contraindications for thrombolysis constituting risk factors for
hemorrhage (e.g. a malignant tumors, recent trauma, recent surgery, a
brain tumor, a vascular malformation or an aneurysm). 5  However,
even with such restrictive criteria, thrombolysis is associated with
a significant risk of intracranial hemorrhage (ICH), which occurs up
to 15% of all treated patients. The clinical benefit of the currently
available thrombolytic therapy does not compensate for this risk.
Thus, selection of patients to be included in a thrombolysis protocol
according to the current 10criteria is not sufficiently satisfactory.
Accordingly, it is the objective of the present invention to suggest
novel patient subgroups which will benefit from stroke treatment and
therewith exclude those patients who are not assumed to profit from
thrombolysis. Therewith the overall efficacy and safety of
thrombolytic 15stroke therapy should be increased. It has now been
found by the inventors that the selection of patients for
thrombolytic therapy only on the basis of individual imaging of
stroke patients and time lapse since stroke onset bears the risk of
including patients with only minor or transient stroke events into
the 20 treatment, and therewith expose these patients to the risk of
ICH without an underlying medical need. Furthermore it has been
found, that the number of patients eligible for stroke treatment can
reasonably be limited to those patients, who exhibit a stroke event,



35 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.  WO
2009/049914PCT/EP2008/008871 3 Background of the invention The target
tissue of thrombolytic therapy is the so called tissue at risk. The
pathopysiological rationale behind this is as follows: 5Immediately
after occlusion of an artery supplying the brain, the regional
cerebral blood flow (rCBF) decreases. Brain tissue with critically
low perfusion, referred to as "ischemic tissue", first loses function
and finally integrity due to a lack of glucose and oxygen. The area
where the integrity of brain tissue is largely lost is known as the
"infarct core" and develops within the first minutes of vessel
occlusion at the center of the ischemic area. This infarct core is 10
characterized by irreversible neuronal cell damage and is surrounded
by ischemic, but still salvageable tissue at risk of infarction. The
tissue at risk is also referred to as the "penumbra".    Depending on
the time lapse since stroke onset and the severity of cerebral
ischemia, the 15quantity of collateral flow, and the metabolic status
of the patient, the tissue at risk eventually loses its structural
integrity and thus progress to infarction. In the case of persistent
vessel occlusion, the core of infarction expands over time until
nearly all of the tissue at risk has progressed to infarction.
However, in the case of early 20 recanalization of the feeding
vessel, the ischemic changes within the tissue at risk are
reversible, and it can potentially be salvaged. Therefore, the tissue
at risk is the target of current thrombolytic therapy. Although the
above-mentioned factors for the development of infarction as such are
known, 25 there is a lack of understanding of possible interactions
and consequences. Accordingly, a convincing concept for the selection
of treatable patient groups acceptable for the clinical routine use
is still missing. In order to minimize the risk of hemorrhagic
transformation, the only thrombolytic treatment presently approved is
strictly limited to a maximum of 3 hours time from the onset of
stroke symptoms. 30 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 35
(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.  WO
2009/049914PCT/EP2008/008871 4 compared to the healthy or normal
blood vessel. The occlusion can either be partial or complete. Hence,
the term occlusion encompasses also a stenosis, i.e. an abnormal
narrowing of a blood vessel still allowing distal perfusion.
5According to the invention any imaging tool can be applied which
results in the visualization of the inner opening of structures
filled with blood and therewith enables the identification of an
arterial occlusion. Possible imaging modalities include MR
angiography (MRA) or CT angiography (CTA) and further developments or
modifications thereof; however without being limited to it. The



30 35 grade 3: grade 2: grade 1: grade 0: normal blood flow artery
entirely perfused but blood flow delayed artery penetrated by
contrast material but no distal perfusion 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 (TIM!)
Trial, Phase I: A comparison between intravenous tissue plasminogen
activator and intravenous streptokinase. Clinical findings through
hospital discharge", in: 40Circulation 1987; 76; 142-154.  WO
2009/049914PCT/EP2008/008871 5  In a further embodiment of the
invention the selected patient group suffers a stroke which can be
described by an NIHSS score of at least 4, preferably up to and
including 24. However, the invention can also pertain to stroke
patients with a NIHSS score of at least 8. 5According to one
preferred embodiment of the invention a group of patient is selected
for stroke treatment, which is characterized by a TIMI grade of below
1 or 0 (i.e. a TIMI grade of less than 2), in particular in an M1
and/or M2 proximal cerebral artery, and an NIHSS score of at least 4.
In a particular embodiment the NIHSS score is at least 8 to 24
(inclusive). The patients preferably show clinical signs of
hemispheric infarction. 10 Hence, turning away from the fixed 3 hour
time window of present therapies, according to one embodiment of the
invention, patients without tissue at risk are not considered to be
treatable, even if they present at the hospital within the 3 hour
time-window currently approved for rt-PA; whereas patients with
tissue at risk and/or artery vessel occlusion are  15 open to receive
thrombolytic medication, even if they arrive at the hospital later
than the 3 hours after stroke onset. According to the invention,
imaging techniques can be used for the assessment of tissue at risk
and/or vessel occlusion, since they make it possible to obtain deeper
insights into  20 pathophysiological parameters in ischemic stroke.
Imaging techniques can identify patients with an ischemia exceeding
the infarct core, and who thus constitute the target population of
the thrombolysis therapy according to this embodiment of the
invention. Thus, pathophysiologically-based imaging in order to
assess the tissue at risk as well as the infarcted core is a way to
determine whether a patient is susceptible to the treatment  25
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  30 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
(SAN), arteriovenous malformation (AV), cerebral aneurysm or cerebral
neoplasm. Furthermore, according to one embodiment of the invention,
35 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



25Detailed description of the invention As outlined above, in one
aspect of the invention individual imaging is used to diagnose or
identify (select) candidates for the thrombolytic (recanalization
and/or reperfusion) therapy. Any suitable imaging tool can be used.
For example, MRI is an imaging tool that can be applied, which can be
performed with a diffusion-weighted sequence (DWI). Strong 30
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 35 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 40tissue 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  WO
2009/049914PCT1EP20081008871 7 embodiment of the invention, these
groups of "mismatch" patients or patients with a penumbra, which is
at least about 20% larger than the core infarct, are subject of the
thrombolytic therapy according to the invention. 5Furthermore, MRA
(Magnetic Resonance Angiography) can be used in order to identify the
site of vessel occlusion. In cases where vessel occlusion persists,
the formerly salvageable tissue at risk will likely infarct. After
early recanalization perfusion of the tissue at risk will be
normalized leading to tissue salvage. 10MR as an imaging tool is
named as an example only. The penumbra ("tissue at risk")
identification is also possible e.g. with CT using the perfusion CT
(PCT) method, or Positron Emission tomography (PET). Another example
is ultrasound visualization. The NIHSS is a systematic assessment
tool that provides a quantitative measure of stroke- 15  related
neurologic deficit. The NIHSS was originally designed as a research
tool to measure baseline data on patients in acute stroke clinical
trials. Now, the scale is also widely used as a clinical assessment
tool to evaluate acuity of stroke patients, determine appropriate
treatment, and predict patient outcome. According to the NIHSS,
parameters such as the level of consciousness, the eye movement, the
facial palsy or the motor ability of arms or 20  legs are assessed
and subject to a pre-defined numerical scoring. On a regular basis a
NIHSS score of 6 or below is considered as a rather light stroke,
whereas a NIHSS score from 6 to approximately 15 is qualified as a
stroke of medium severity. A score of 15 or more of the NIHSS scale
indicates a rather severe stroke. Frequently a stroke of an NIHSS
score of 20 or more is considered as being untreatable. However,
notably the qualification of the 25  severity of a stroke depends
also on the individual assessment of the patient by the physician,
which includes aspects of the overall clinical performance of the
patient. According to one embodiment of the invention a baseline
NHISS score of at least 4 or of at least 8 is required. The maximum
score can be selected to be 24. Hence on one embodiment to NIHSS
score at baseline is from 4 to 24 (inclusive) or 8 to 24 (inclusive).
30 As outlined above, imaging can be applied also the exclude certain



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). 30The 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), 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 40plasminogen activator, which per se
exhibits a substantially reduced potential to activate the NMDA type
glutamate receptor. This plasminogen activator favorably is
essentially non-  WO 2009/049914PCT/EP2008/008871 9 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 5 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 it-PA. The neurotoxicity can be
assessed by methods known to the skilled person, e.g. with animal 10
models in particular kainic acid models as described in detail in the
international laid open W003/037363. 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, 15 R.L.,
"NMDA-mediated neurotoxicity 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 20min, 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 25of 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 urokinase, are 30 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



15 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 20disclosure 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 25 embodiment
the fibrin selectivity is at least 180 fold compared to it-PA. The
PAs defined as desmoteplase according to the invention can be at
least 80 or 90%, at least 95 %, 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. 30 EXAMPLE 1  Clinical Benefit of
Desmoteplase Treatment in Patients with Moderate to Severe Stroke:
Results of the DIAS-2 Trial 35 BACKGROUND: Desmoteplase in Acute
lschemic 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.  WO
20091049914PCT/EP2008/008871 11 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 mcgm/kg (n=57) or 125 mcgm/kg (n=66) of DSPA.
Images were centrally processed and blindly assessed. Clinical
response, the primary outcome of the trial, was an 5 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 10 and DIAS): median NIHSS=9 vs 12; 46%
(821179) vs 37% (33/89) had no M1/M2 MCA occlusion. 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 cc (67%; 12/18) or absence of M1 or 15 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 mcgm/kg DSPA (n=141). 20
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



0-1 and TIMI 2 but not for TIMI 3. These data are shown in tables 2a
to c 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).
20Correlation 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 25absolute mismatch volume, since patients with
TIMI 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
30mismatch/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 reanalysis 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.  13 TABLE LEGENDS  Table 1. Baseline
characteristics for the DIAS-2 study. 5Table 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. 10Table 2c. 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:
Overview DIAS/DEDAS & DIAS-2 shows that DIAS-2 includes milder stroke
with smaller mismatch volumes and absence of vessel occlusion. 20
Fig. 1: Fig. 2: FIGURE LEGENDS   Structure of the DSPA alpha1
protein. Structure of the alteplase protein. 25    Fig. 3: 



Amino acid sequence of the mature DSPA alpha1 protein.  Fig. 4:
Responder rate according to TIMI in the p000led patient population of
the DIAS, DEDAS and D1AS-2 study. 30    Fig. 5: Responder rate
according to MRI mismatch in the p000led 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,bothDesmoteplase doses are associated with 40  significant
improvement over placebo.  WO 2009/049914POYEP2008/008871 14 Fig. 9:
TIMI Distribution in patients with Mismatch Volume >120 cc At high
mismatch volumes, the majority of patients with no vessel
occlusion/lowgrade stenosis are excluded. 5Fig. 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
10was consistent effect across all studies. Overall effect size for
90 pg/kg : 22%. 15  WO 2009/049914PCT/EP2008/008871 15 Table 1
Placebo 90pg/kg 125pg/kg Overall NIHSS (median) 9.0 9.0 9.0 9.0 Age
(median) [yrs] 73.0 71.0 73.5 - Male [d] 58.7 47.4 43.9 50.0 Female
17.3] 41.3 52.6 56.1 50.0 BL TIMI 0-1 [%] 27.0 25.9 35.5 29.6 



BL TIMI 2-3 [%] 73.0 74.1 64.5 70.4  Table 2a  TIMI 0-1 TIMI 2-3  n
BL NIHSS (median) Responder Rate n BL NIHSS (median) Responder Rate
nok   n%  Placebo 20 14.0 315.0 14 8.0 535.7  90 pg/kg 15 14.0 



640.0 13 9.0 538.5  125 pg/kg 16 13.5 1062.5 11 8.0 872.7  E DSPA 31
14.0 1651.6 24 8.5 1354.2  Total 51 14.0 1937.3 38 8.0 1847.4
Placebo 172 14.0 317.6 462 8.0 2656.5  90 pglitg 



142 14.0 535.7 401 9.0 2050.0  125 pg/kg 22 9.5 627.3 4010 9.0 1640.0
E DSPA 368 10.5 1130.6 8011 9.0 3645.0  Total 538 13.0 1426.4 12613
9.0 6249.2  WO 2009/049914PCT/EP2008/008871 16 Table 2b DIAS-2 TIMI
0-1  TIMI 2 



TIMI 3   n BL NIHSS (median) Responder Rate n BL NIHSS (median)
Response Rate n BL NIHSS (median) Responder Rate    n %   n %   n %
Placebo 172 14.0 3 17.6 161 



8.5 8 50.0 301 8.0 18 60.0 90 pglkg 142 14.0 5 35.7 13 10.0 6 46.2
27' 8.0 14 51.9 125 pglkg 224 9.5 6 27.3 15' 11.0 7 46.7 256 8.0 9
36.0 Z DSPA 366 10.5 11 30.6 



283 11.0 13 46.4 527 8.0 23 442 Total 536 13.0 14 26.4 444 10.0 21
47.7 826 8.0 41 50.0  5 Table 2c  TIMI 0-1 TIMI 2-3  n BL NIHSS
(median) Responder Rate n BL NIHSS (median) Responder Rate    



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 pg/kg 12 13.5 758.3 9 9.0 777.7  E DSPA 22 14.5
1045.5 21 9.0 1154.2  Total 



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 1234.2  E DSPA 288 12.0 932.1 6911 9.0 2840.5 



Total 438 13.0 1228.0 10913 9.0 4844.0  WO
2009/049914PCT/EP2008/008871 17 Table 3  + TIMI 0-1 TIMI 2-3  BL
NIHSS (median) mismatch (median) [cc] BL NIHSS (median) mismatch
(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 



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 plasminogen activator for the manufacture of
a medicament 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
least 4 c. 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 RCA. 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 to 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 RCA territory and/or
b. the absence of ICH, SAH, AV malformation, cerebral aneurysm or
cerebral neoplasm.  19 



8. Use of a plasminogen activator according to one or more of the
above claims, whereas the plasminogen activator is administered to
the patient in a dosage of about 90 to about 125 microg/kg body
weight, in particular about 90 or about 125 microg/kg body weight.
9. Use of a plasminogen activator according to one or more of the
above claims, whereas the plasminogen activator has an at least more
than about 550 fold increased activity in the presence of fibrin
compared to the activity without fibrin.  10. 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 U. Is substantially
non-neurotoxic and/or iii. has a half-life of at least more than 2.5
min.  11. 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.  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 plasminogen
activator i. has an amino acid sequence according to fig. 3 or
microheterogeneous forms thereof or U. is at least 80 %, more
preferred 95 %, even more preferred 98 % 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 to one of the
above claims within 3 to 9 hours after the onset of stroke symptoms.
49 623 K.ST25.txt SEQUENCE LISTING <110> PAION Deutschland GmbH <120>
Novel patient subgroups for thrombolysis <130> 49 623 K <150> EP 07
020 401.1 <151> 2007-10-18 <150> EP 07 022 867.1 <151> 2007-11-26
<150> EP 08 017 954.2 <151> 2008-10-15 <160> 1 <170> Patentin version
3.3 <210> 1 <211> 441 <212> PRT <213> Desmodus rotundus <400> 1 Ala
Tyr Gly val Ala Cys Lys Asp Glu Ile Thr Gln Met Thr Tyr Arg 151015
Arg Gin Glu ser Trp Leu Arg Pro Glu val Arg Ser Lys Arg val Glu 



202530 His Cys Gln cys Asp Arg Gly Gln Ala Arg Cys His Thr val Pro
Val 354045 Asn ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr Cys
Trp Gln 505560 Ala Val Tyr Phe Ser Asp Phe Val Cys Gin Cys Pro Ala
Gly Tyr Thr 65707580 Gly Lys Arg cys Glu val Asp Thr Arg Ala Thr Cys
Tyr Glu Gly Gln 859095 Gly Val Thr Tyr Arg Gly Thr Trp Ser Thr Ala
Glu ser Arg Val Glu 100105110 Cys Ile Asn Trp Asn Ser Ser Leu Leu Thr
Arg Arg Thr Tyr Asn Gly 115120125 Arg Met Pro Asp Ala Phe Asn Leu Gly
Leu Gly Asn His Asn Tyr Cys 130135140 Arg Asn Pro Asn Gly Ala Pro Lys
Pro Trp Cys Tyr Val Ile Lys Ala 145150155160 49 623 K.ST25.txt Gly
Lys Phe Thr Ser Glu Ser Cys Ser Val Pro Val Cys Ser Lys Ala 165170175
Thr Cys Gly Leu Arg Lys Tyr Lys Glu Pro Gln Leu His Ser Thr Gly
180185190 Gly Leu Phe Thr Asp Ile Thr Ser His Pro Trp Gin Ala Ala Ile
Phe 195200205 Ala Gin Asn Arg Arg ser Ser Gly Glu Arg Phe Leu cys Gly
Gly Ile 210215220 Leu Ile Ser Ser Cys Trp Val Leu Thr Ala Ala His Cys
Phe Gln Glu 225230235240 Ser Tyr Leu Pro Asp Gin Leu Lys val Val Leu
Gly Arg Thr Tyr Arg 245250255 Val Lys Pro Gly Glu Glu Glu Gln Thr Phe
Lys Val Lys Lys Tyr Ile 260265270 Val His Lys Glu Phe Asp Asp Asp Thr
Tyr Asn Asn Asp Ile Ala Leu 275280285 Leu Gln Leu Lys Ser Asp Ser Pro
Gln Cys Ala Gln Glu Ser Asp Ser 290295300 val Arg Ala Ile Cys Leu Pro
Glu Ala Asn Leu Gln Leu Pro Asp Trp 305310315320 



Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Lys Ser Ser Ser Pro
325330335 Phe Tyr Ser Glu Gin Leu Lys Glu Gly His 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 Gly Asp Thr Arg Ser Gly Glu Ile Tyr
Pro Asn val 370375380 His Asp Ala cys Gin Gly Asp Ser Gly Gly Pro Leu
val CS Met Asn 385390395400 Asp Asn His Met Thr Leu Leu Gly Ile Ile
Ser Trp Gly val Gly Cys 405410415 Gly Glu Lys Asp Val Pro Gly Val Tyr
Thr Lys Val Thr Asn Tyr Leu 420425 430
49 623 K.5T25.txt Gly Trp Ile Arg Asp Asn met His Leu 435440 


