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Webinar EVER Pharma (April 6, 2022)

Evidence-based neurorecovery after stroke and TBI

SPEAKERS INTRODUCTION
- » On April 6th Professor Christian Matula — Professor and Vice-Chairman Department of Neuro-
# - surgery, Medical University of Vienna, Austria — spoke to an international community of medical
professionals about the global burden of brain trauma, expertly moderated by Professor Johannes
Leitgeb - Trauma surgeon, Medical University of Vienna, Austria.
In this review we will highlight the main messages of Dr. Matula’s talk.
The global burden of Neurotrauma
.
Johannes Leitgeb Christian Matula Pathophysiology of brain trauma
Medical University of Professor and Vice-
Vienna, Austria. Chairman Department History of negative clinical research and a rationale for failure
Trauma surgeon. of Neurosurgery, Medical
University of Vienna,
Austria A breakthrough in brain trauma research — The CAPTAIN-Trial Methodology and trial series
Moderator Topic: Evidence-based Lo . . .
neurorecovery after Cerebrolysin in hemorrhagic stroke — promising evidence and safety data
stroke and TBI

A call to action - neurotrauma patients need multidisciplinary teams to improve outcome
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The global burden of Neurotrauma

Globally over 70 Million patients suffer from brain injury each year and this incurs enormous &
socioeconomic costs as mainly male man at working age are affected, often not able to continue TBI - A significant public healﬂ_l ?ri)l:l_em
providing income for their families. In addition the highest incidences are found in low-and middle —— —

income countries where the treatment infrastructure and also the reintegration possibilities for p TN S
these patients are limited. Ty e ==

Estimating the global incidence of traumatic et al, J Neurosurg 130:1080-1097, 2019
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Pathophysiology of brain trauma

Brain Trauma, particularly the more severe forms, @j
. . .. Severe Traumatic Brain Injury
constitute a very complex field in medicine. . .
Essential pathophysiology
Multiple processes start after brain injury and
for many life-threatening symptoms essential
treatments exist, either surgical procedures

PrIMARY Damage
- Bleeding

- Contusion

- Tissue compression
- Diffuse Axonal Injury

to treat e.g tissue compression or bleeding or ediate one, aiming to reduce
. . . . . (S mage ~
pharmacological agents indicated for infections [pstaved ] Qs - UroRibTECHERE
. . . . . . SECUNDARY Damage . o 3 \
or swelling. Of particular investigative interest - Ischemia, Reperfusion e
. . ?x‘e’ﬁ:ﬂ; neurotrophicity + neuroplasticity +
have been neuroprotective and neurorestorative i) neurogenesis = NEURORECOVER

agents like Cerebrolysin, limiting cell death and
accelerating recovery.
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History of negative clinical research and a rationale for failure

In relation to the global burden of neurotrauma not many pharmacological agents have been

researched in a serious way, aiming to provide strong evidence based on clinical trials conducted

state of the art. The exception are agents like Citicoline, Erythropoietin, Progesterone, or innova-
tive treatment methods like hypothermia. Unfortunately, all these trials failed and exemplify the

difficulty to conduct this research.

Randomized controlled trails of agute therapy have failed in Neurotraumz
(pediatric as well as in adults)

And there are already : You are simply scared!

15 FDA approved therapies in ’ . There have only been ~40RCTs
the use for multiple sclerosis . 4 done in severe TBI in contrast to
based on positive RCTs! ~1000 trials in cancer!

A few key examples of the
many recent failed trails in
adults and children with
severe TBI guidlines

The Graveyard of Clinical Trails in both Adults and Pediatric TBI!

Progesteron Erythropoietin
Hypothermia

What are the reasons for such long lasting
failures despite valiant efforts?

The reasons are manifold and complex - see
the list of reasons in the table and only if the
majority of these factors are taken into consid-
eration successful trials can be expected.

Clinical trials

in TBIl are ]
/flaleﬂ!/

® There are many TBI phenotypes - pathology is heterogeneous!

- Therapies given too late!

[ ] Background care is too heterogeneous - with no appreciation of impact!
® There are important genetic and epigenetic differences!

® Failure to assess brain pharmacokinetic & pharmacodynamic effects!

# Are the drugs even entering the human brain?

® Clinical outcomes too crude!

# Rehabilitation varied between centers and confounds acute therapeutic
effects!
® The trials are too small!

# There is no use of advanced trial design!
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A breakthrough in brain trauma research -
The CAPTAIN-Trial Methodology and trial series

Dr. Matula shared his own involvement into
the research with Cerebrolysin as member
of the Steering Committee of the CAPTAIN-
Methodology and trial series, highlighting
why Cerebrolysin constitutes to be an excel-
lent candidate to provide evidence in brain
recovery after trauma.

He spoke convincingly about the multimodal properties of Cerebrolysin acting at different time-
points and at different levels of the ischemic cascade therefore activating or strengthening specific
biological responses for the injured brain.

g &

Neurotrophic factors ... Proof of Concept — Mechanism of action
...are the most important endogenous molecules involved ...multimodal effects on the ischemic cascade of
in brain protection and recovery! the injured brain!

Wt A S— e




Additionally, the CAPTAIN design and study
methodology avoided most potential pitfalls
mentioned as negatively contributing factors.

The CAPTAIN trial also used a progressive bio-
metric approach, avoiding dichotomization
resulting in measuring all improvements in all
assessments, the so-called multidimensional
methodology.

It became obvious in Prof Matula’s presenta-
tion that the positive results of the CAPTAIN

trial series constitute a true breakthrough in a

field of medicine with many unmet needs and

confidence was expressed that further trials will

strengthen this evidence even more...
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The CAPTAIN Trial — Key Findings

- - . Global status at day 10

ITT = slightly less than small
superiority (MW=0,55)
Statisticallv NOT sianificant (ITT)

YRS

NO INDICATION FOR
HETEROGENEITY

(SENSITIVITY ANALYSIS BASED
ON CLASSIC FIXED = HEDGES-
OLKIN AND RANDOM EFFECTS

. - = DERSIMONIAN-LAIRED
= . ) MODELS)!
-
e

THE BEAUTY OF THESE RESULTS PROVES THAT THE
INTENSIVIST SEES THE TREATMENT BENEFIT EARLY!

&

The CAPTAIN Trial — Key Findings

—— e Global status at day 90
- ITT = Between small and medium-

. sized superiority (MW=0,60)
— < PP = medium-sizes superiority
(MW=0,63)
- - Statistically significant!
- No indication for heterogeneity
(sensitivity analysis based on
classic fixed = Hedges-Olkin and
random effects = DerSimonian-
e
- = —r— STATISTICALLY SIGNIFICANT
- RESULTS IN ITT AND PER
= — PROTOCOL ANALYSIS!
— -
-

THE IMPORTANT FINDING, LONG TERM OUTCOME
EFFECT DEMONSTRATES CLEAR PATIENT BENEFITS!

..while also expressing confidence that these
studies will have an impact on international
and local guidelines.

ore. &

The CAPTAIN Trial — The Message . *

... to take home!

[ S Wt PRAEEES S
|

B S

—— — b—

GLOBAL OUTCOME

In particular, Captain
Cognition Scales could be
proven to be particularly
highly significant!

THESE RESULTS COULD BE THE ,,DOOR OPENER“ FOR
ALL FUTURE GUIDELINE INCLUSIONS!




He also highlighted two more very important
findings from the CAPTAIN trials - the impres-
sive results in one of the most prominent
post-TBI complications — depression and the
safety aspects.

Depression after TBI (-D'

one of the most common comorbidities based on an injured brain!

® About half of TBI patients are
affected by depression within the
first year after TBI and nearly 2/3
within seven years!
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As shown below, depression occurs in over 60 %
of TBI patients in their lifetime and Cerebrolysin

showed particularly strong results in this domain.

Depression after TBI

one of the most common comorbidities after TBI

® 70,5% of Cerebrolysin - e
patients recovered from -
depression after TBI o

® 37% more Cerebrolysin - .

patients showed —
normalization in HADS .

depression score

» Cerebrolysin consistently
shows large-sized
treatment effects

POSTTRAUMATIC Depression
- can occur in the acute/subacute
stage after TBI

TREATING POST-TRAUMATIC DEPRESSION
- masks cognitive deficits and
should therefore be treated

He also demonstrated that Cerebrolysin is not
only a safe but a safety-enhancing agent as
proven in the safety analysis of the CAPTAIN
Meta Analysis.

The CAPTAIN Trial — Treatment/Patient Safety

| C in| Placebo

la_( least one adverse event 73,5% | 73,5% lequality of both groups

lat least one serious adverse Inearly statistical significance in favor of
levent 7,8% 18,1% |Cerebrolysin

[Death 3,9% 8,4% lsubstantial, but non-: ant reduction

Treatment not only efficient,
but likely also increases
patient’s safety &
mortality has decreased!
Could be found in all safety-
studies! Metanalysis proves
its safety in use and will be
published soon...
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Cerebrolysin in hemorrhagic stroke — promising evidence

and safety data

When briefly discussing the latest evidence in
the Cerebrolysin research, Prof. Matula pointed
out that these data deserve a lot of attention.
He mentioned that hemorrhagic stroke is a
field, similar to brain trauma, with a lot of un-
met patient needs but very few compounds
are involved in active clinical research to show
improvements in recovery.

The pilot study results with Cerebrolysin from
the CESAR-study and the retrospective data
sets from Korea (SAHRR) have to be seen and
appreciated in this context. In both trials Cere-
brolysin shows promising efficacy data as well
as enhancing the safety of patients whose risk
of mortality is the highest in all stroke etiologies.

The CESAR Study — Key Findings

76% favorable outcome of CBL group

68% favorable outcome of placebo group

A higher proportion of CBL patients had favorable
six-month mRS scores compared to the saline group!

&

The SAHRR Study — Key Findings

® Three months after SAH, the

T e - (e mortality rate was significantly lower

in the Cerebrolysin group.

» Moreover, the mortality rate in
clipped patients is lower than that in
coiled patients.

Cerebrolysin Control Cerebrolysin Control

(N=96) (N=232) (N=38) (N=96)
Mortality rate 7 (7.3%) 43 (18.5%) 5(13.2%) 14 (14.6%)
P value = 0.016 P value = 1.000
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A call to action — neurotrauma patients need multidisciplinary
teams to improve outcome

In his final part of the lecture Dr. Matula pas-
sionately asked all medical professional groups
treating neurotrauma patients to form multi-
disciplinary teams in order to ensure a much-
needed paradigm shift in treatment - from
short-term focus to long-term follow-up in order
to detect and treat the late onset of complica-
tions like cognition, memory, depression and
other neurocognitive disorders.

He introduced a new educational program start-
ing in Vienna between May 16th and 20th - the
Neurotrauma Simulation Centre Vienna (NTSC
Vienna) which will bring together different
teams from specific countries organized into
multidisciplinary teams who are involved in
the chain of recovery of neurotrauma patients.

This project has been developed by a group of trauma experts from Vienna, incl. the speaker
and the moderator of this webinar, and is part of the efforts of the Academy of Multidisciplinary
Neurotraumatology (AMN), a medical society whose goal it is to improve neurotrauma care by
implementing the ideas of multidisciplinary care.

@j Y AN
TBI — Visionary Training Programs TBI — An exciting chance for the future

Vienna Treatment Simulation
Centre - Program

In the future, there is only a
multidisciplinary solution in
the treatment of those patients!
Hence the urgent appeal to _
everyone involved in the -
treatment, talk to everyone,
treat those Patients together!

...together being strong
for our patients!
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This project is facilitated by EVER Neuro Pharma and also our company aims to contribute strongly to improving
treatment standards and processes in this field.

ris w'a ¢ o @ o nool

B RADAG—es Stroke Rehabilitation Guidelines Cerebrolysin® in EAN guideline

Canadian stroke rehabilitation guideline 2020 EAN and EFNR guideline on pharmacological support in

e . . . early motor rehabilitation after acute ischemic stroke
Stroke Rehabilitation Guidelines I *I [yT—

Strongest recommendation for Cerebrolysin®
Cerebrolysin® included in stroke rehabilitation guidelines
of top reference countries

“This guideline found sufficient evidence to recommend use of
— - . - ———— Cerebrolysin in moderate-severe cases, as an add-on therapy to
I I - ‘ &

standard rehabilitation, when initiated in the first 7 days after acute

[ ischaemic stroke.”

> Findings of the CARS study are very valuable also for us as
n -~ ot neurosurgeons, even if the treatment recommendations are

made for stroke patients as the post-stroke or post-TBI . Ce in add. hould b B . »
- problems are similar, especially focused on motor ysin add-on should be priorit n
Y S severe stroke cases (NIHSS 28).
===




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 aqueous solution. List of excipients: Sodium hydroxide and water for injection. Therapeutic indications: For treatment of cerebrovascular disorders. Especially in the following indi-
cations: 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 © 2022 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,
Austria

EVER Neuro Pharma GmbH
Oberburgau 3

4866 Unterach

Austria
www.everpharma.com

www.cerebrolysin.com
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