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Evidence-based therapies for all stroke paﬁier“f

advances and guideline recommendations &

For EVER Pharma our satellite symposium titled ‘Evidence-based thera- In these years between 2019 and 2023, many new treatment concepts in
pies for all stroke patients - advances and guideline recommendation’ stroke therapy gained importance, especially thrombectomy. Discussions
at the European Stroke Conference 2023 in Munich was very important. about pharmacological agents to support recanalization therapies and
For the first time since ESOC 2019, there was an opportunity to present neurorehabilitation after stroke have also come to the fore.

new evidence, treatment concepts and guideline recommendations at In this period, Cerebrolysin has evolved from a recognized drug for motor

recovery to a widely accepted standard therapy for ALL stroke patients.
The reasons for this were convincingly explained by the three speakers.

an international conference.
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Introduction

Prof. Ales Tomek from Prague presented the
global epidemiological burden of stroke (figure 1),
highlighting the loss of DALY’s in low- and
middle-income countries that contribute to a
further increase of the socio-economic burden.

In his lecture, Prof. Tomek emphasized that
internationally recognized algorithms have
been developed in almost all areas of stroke,
leading to improvements in the standard of care.

Hospital at Prague, Czech Republic

He pointed out that this is not the case in the
field of rehabilitation, where such algorithms
have either not yet been developed or imple-
mented or are still too heterogenous.

Dr. Tomek showed existing quality of care
measures, but these have not been standard-
ized in neurorehabilitation in the same ways
in acute stroke care.
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Age-standardised disability-adjusted life-years (DALY)
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Stroke - |t place — Central and Eastern Europe, 24 place —Western Europe

Lancet Neurol 2019; 18:459-80.

Figure 1
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The following requirements are identified by him: Finally, Prof Tomek presented the EAN & EFNR

EAN and EFNR guideline on pharmacological support in

Guideline on Pharmacological SUppOft in Ear|y early motor rehabilitation after acute ischaemic stroke
2021
Motor Rehabilitation of 2021 as an example

+ Rehabilitation needs to be organized more
centrally and equally across different centers

of the last requirement he mentioned above e Lt Lom
« Rehabilitation needs indicators to monitor the (figure 2). — — ——
quality of care with regular benchmarking 20ms Focus
Dextroamphetamine 10mg Against use
. Stroke rehabilitation needs detailed and s erigi il o
practical guidelines for each type of treat- s - ow
ment, including pharmacological support o5 ="

Selegiline 5mg

Beghi E et al. Eur | Neurol. 2021:00:1-15.

Figure 2
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Get with the guidelines in post stroke motor recovery

ABSTRACT

Stroke remains the leading cause of adult This talk reviewed guidelines for post-stroke
disability and the demand for stroke recovery standards of rehabilitative care, the deficien-
and rehabilitation services is growing. Most cies in these recommendations, and suggest
recovery from motor impairment after stroke avenues for improvement which include
occurs in the first month and is largely com- high-intensity, high-complexity movement,
pleted by 3 months. In humans, data suggest enriched environments, and use of pharma-
that this improvement occurs independently cological agents.

of rehabilitative interventions, which predomi-

nantly target function through compensatory

strategies. As such, substantial advances can

and should be made in stroke recovery and

rehabilitation to meet the growing demand

and improve patient outcomes.
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LECTURE SUMMARY

Cerebrolysin’s mechanism of action in neuro-
rehabilitation has been extensively researched
and published by Professor Steven Zeiler, As-
sociate Professor at Johns Hopkins University
Hospital in Baltimore, USA.

Professor Zeiler and his colleagues studied
Cerebrolysin several years before it became
the widely accepted evidence-based treat-
ment that it is today. Professor Zeiler and other
international experts in motor recovery played
an important role in this recognition and ac-
ceptance process.

One of his key findings was the fact that Cere-
brolysin induced spontaneous recovery after
stroke even in subjects with no prior task-
related training (figure 3). Untrained subjects
who received Cerebrolysin performed as well
as trained subjects and recovered to 100% of
pre-stroke levels, which was in contrast to other
interventions like SSRIs (figure 4). These findings
suggested effectiveness of Cerebrolysin also
when used as monotherapy.

Also based on the findings of the E-Compass

. . i f Post-Stroke Intervention
study where “plasticity in action” was visible Comparison of FostSHORCIISEEIIEE
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by advanced imaging methods, it can be hy-

YES training
NO training, YES Cerebrolysin

pothesized that Cerebrolysin is able to repair
the cortico-spinal tract (figure 5).

No training, YES fluoxetine
No training, No medication

o prehension success

°

Ng etal., 2015 Assessed 8 days after stroke
DeBoer et al., 2021
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In the final part of his presentation, Professor
Zeiler reiterated that three different data sets
have led to the guideline recommendationsin
different countries, highlighting in particular
the inclusion in the Canadian EBRSR, which
provides information on best practice. In this
guideline, Cerebrolysin was included with an
1A recommendation!

Finally, as a co-author of the Lancet Review on
“Advances and Challenges in Stroke Rehabilita-
tion”, Professor Zeiler highlighted that only
Cerebrolysin could show positive results when
compared to trials in other areas of neuroreha-
bilitation, such as in physiotherapy or the use

of technology such as robotics (figure 6).
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Advances and challenges in stroke rehabilitation

« 14 of 15 clinical trials negative 2016 — 2019

« All trials of technology.
« All trials of PT/OT.

« Pharmacological
« Cerebrolysin

neutral
neutral

positive

Figure 6
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Effective Cerebroprotection in the stroke reperfusion era -

why we need it?

ABSTRACT

Recent trials have established a new paradigm
for acute ischemic stroke treatment showing
that mechanical thrombectomy (MT) signifi-
cantly reduces the mortality rate and improves
clinical outcomes. Despite these advances, it
remains strictly time dependent, requiring
specialized centers, thus resulting feasible
only for a minority of patients. Also the rates
of excellent outcome or functional indepen-
dence following MT performed in both the
early and late time window, in clinical trials,
or in clinical practice are far from satisfactory

compared with the very high rates of success-
ful recanalization and these imply the need to
further improve recovery of patients.

Futile recanalization after MT requires studies
to determine its predictive factors, patient
selection as well as introduce new adjunct
therapies to improve clinical efficacy. Attempts
to develop effective cerebroprotection before
the “reperfusion era” have been unsuccessful,
but this approach should now be reconsidered.
Recanalization therapy constitutes a novel op-
portunity for multimodal cytoprotection agents
due to a higher chance to reach the ischemic
penumbra and protect from the injury and
death of neurons after ischemia-reperfusion.

Cerebrolysin is a neurotrophic peptidergic
preparation with broad cytoprotective prop-
erties, recommended by the European Acad-
emy of Neurology and European Federation
of Neurorehabilitation Societies for both the
acute- and poststroke rehabilitation. We hy-
pothesized that adding Cerebrolysin in selected
patients based on the clinical and radiologi-
cal criteria may increase the effectiveness of
MT by initiating cytoprotective effects and
preventing reperfusion injury.
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LECTURE SUMMARY

In the final lecture of the EVER Satellite Sympo-
sium, Professor Jacek Staszewski made a very
convincing case for “Effective Cerebroprotec-
tion in the Stroke Reperfusion Era - and why
we need it”.

Professor Staszewski showed the audience the
current evidence of how EVT (endovascular
treatment) is changing stroke outcomes by
focusing on improving the processes to rapidly
recanalize patients within 3-6 hours. However,
even when this is achieved, a large percentage
of patients remain impaired, making the case
for effective add-on therapies in combination
with EVT, particularly in more severe strokes
with an Aspects score < 6 (figure 7).

He continued to make the case for the use of
cerebroprotective agents by showing the as-
sociation between asymptomatic intracerebral
hemorrhage (alCH) and 90-day outcome as
measured by mRS, NIHSS and Barthel-Index,
as well as higher mortality rates (figure 8).
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Figure 7

A
Neural toxic effects of blood cell disintegration ?
Epiphenomenon secondary to lack of reperfusion/ BBB dysfunction?
Delayed y stroke pr ion or i ive r ilitation?

8; PLoS ONE 2022, 17

Figure 8
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In the second part, Professor Staszewski'’s All the above arguments set the stage for the Full details of the study are also available in a pub-

focused on why EVT is an excellent model introduction of Professor Staszewski’s ongoing lished methodology paper (https:/www.frontier-
for studying cerebroprotection (figure 9) and clinical trial (figure 10 and 11). sin.org/articles/10.3389/fneur.2022.910697/full),
why this multimodal treatment approach may prominently featured in Frontiers in Neurology.

improve long-term outcome.

EVT as a perfect setting for cerebroprotection?

« optimal therapeutic time window =
« presence of penumbra and collaterals in Pubmed

majority of pts
« enhanced drug delivery effect through

successful reperfusion or at least
recanalization

Effective recanalization due to EVT represents

a human model of transient ischemia. I

Stroke 2021,52

Figure 9

Cerebrolysin WIM Study

Aim and Methods

To evaluate the efficacy of Cerebrolysin as an add-on therapy to EVT and
rehabilitation in the early recovery phase (90 days) and in long-term FU
(12 months).

A single centre, prospective, open-label, single-arm academic study of consecutive
50 patients treated with MT and additional Cerebrolysin compared to 50 historical
controls treated with MT alone - matched for clinical and radiological criteria.

Historical data are derived from retrospective clinical chart reviews of patients
hospitalized in the study center between 2018 and Jun.2022 and fulfilling the same
clinical and radiological inclusion criteria in whom 12-month follow-up (including
mRS, NIHSS, Bl, EQ-5D-5L) could be obtained.

7ot NewroT 2022 T39T0ES:

Figure 10

Outcome measures

Primary
« overall proportion of pts with a favorable functional outcome (mRs 0-2) at 90D

Secondary
~mRS 30D, 70D, 90D and 12M
« favorable outcome mRS 0-2; excele

«NIHSS [7, 30, 70, 90d]
+ proportion of subjects with good neurological utcome (NIHSS 0-2)
- mortality rate [90 d, 12 months]
. t. [ECASS Il criteria]
+BI, EQ-5D-5L [30, 90 d, 12 months]

Imaging endpoints - only Cerebrolysin group

« final stroke volume, penumbral salvage, infarct growth

« the volume byCTP

« changes in language function between day 30 vs 90 (by the 15-item Boston Naming Test), hemispatial neglect (by Line Bisection

Test), global cognitive function (MoCA), depression (by Hamilton Depression Rating Scale)

Figure 11
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He was able to share the results of the interim
analysis of the study, the full cohort has not yet
been analyzed. The data show a very encourag-
ing result at the primary endpoint (figure 12) but
also, and for the first time, excellent 12-month

Preliminary results

SECOND. NDPOI}

mRS 30D

44% vs 56%; OR 2,2 95%C1 0,7-5,8; p=0,14

42% s 68%; OR 3,1 95%C1 0,92-3; p=0,06.

S: favorable functional outcome at 30D and 12M

mRS 12 months
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Professor Staszewski summarized his presenta-
tion with very optimistic take-home messages
- he made a very strong case for the need for
add-on therapies after EVT and also offered a
potential solution (figure 15).

\\\\\

data (figure 13). As in previously published
studies, a significant reduction in hemorrhagic

transformation was achieved (figure 14).
Figure 13

Preliminary results Secondary hemorrhages at 24h

PRIMARY ENDPOINT: favorable functional outcome at 90D

Take-home messages &

« There is a need for additional pharmacological treatment to minimize the risk of HT and

mRS 90D improve clinical outcomes, rather than simply achieving "vessel recanalization" after EVT.
0123456

Controls . « Clinical data strongly suggest Cerebrolysin prevents from haemorrhagic complications of

ooooooo 1s _;_ 16% . PHLNo 4 w2 ., cerebrolysin = reperfusion in acute stroke.

8alCH; 5 sICH G passrs 09938 4alCH; 0sICH
41%vs 60%; OR 2,1 95% C1 0,6-5,8; p=0,13 4% by

A\ AN 52,777 2 « Cerebroprotective activity of Cerebrolysin may enhance the beneficial effects of reperfusion

I - - B enprendreepiaton

lcerebrobsin 3% %

085 75 . . R - S
1) i S i - AR 0,31 95501 0,12.05 p-0.02 Strategy combining multimodal therapies with EVT are feasible and could have additive, if

not synergistic effects.
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Figure 15
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Summary

Cerebrolysin has not only achieved the status of evidence-based medicine in post-stroke motor

rehabilitation, it is also a potent therapeutic option for all stroke patients in acute stroke medi-
cine to improve treatment safety and long-term outcome.




ABBREVIATED PRESCRIBING INFORMATION. Name of the medicinal product: Cerebrolysin - Solution for injection. Qualitative and quantitative composition: One ml contains 215.2 mg of Cerebrolysin
concentrate in agueous solution. List of excipients: Sodium hydroxide and water for injection. Therapeutic indications: For treatment of cerebrovascular disorders. Especially in the following indica-
tions: Senile dementia of Alzheimer’s type. Vascular dementia. Stroke. Craniocerebral trauma (commotio and contusio). Contraindications: Hypersensitivity to one of the components of the drug,
epilepsy, severe renal impairment. Marketing Authorisation Holder: EVER Neuro Pharma GmbH, A-4866 Unterach. Only available on prescription and in pharmacies. More information about pharma-
ceutical form, posology and method of administration, special warnings and precautions for use, interaction with other medicinal products and other forms of interaction, fertility, pregnancy and
lactation, effects on ability to drive and use machines, undesirable effects, overdose, pharmacodynamics properties, pharmacokinetic properties, preclinical safety data, incompatibilities, shelf life,
special precautions for storage, nature and contents of the container and special precautions for disposal is available in the summary of product characteristics.

Copyright © 2023 by EVER Neuro Pharma GmbH, Oberburgau 3, 4866 Unterach, Austria. All rights reserved. No part of this brochure may be reproduced in any form or by any electronic or mechani-
cal means, including information storage and retrieval systems, without permission in writing from the publisher. Cerebrolysin is a registered trademark of EVER Neuro Pharma GmbH, 4866 Unterach,
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