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Cerebroprotective Treatment Strategies in Stroke

Evidence from 3 new studies

In May 2025, the European Stroke Organisation Conference (ESOC) was
held in Helsinki, bringing together leading clinicians and researchers
from around the world. The conference served as a premier platform
for presenting and discussing the latest advances in stroke prevention,
acute treatment, rehabilitation and long-term recovery.

The official symposium hosted by EVER Pharma focused on emerging
cerebroprotective treatment strategies in acute ischemic stroke. The
session highlighted new clinical evidence from three studies.
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Introduction

Dr. Andrei Alexandrov opened the symposium
by highlighting a key challenge in stroke care:
although MT is a highly effective reperfusion
therapy, around 50% of patients still fail to
achieve good recovery. This underscores the
urgent need for adjunctive treatments that
can enhance outcomes. He posed the central
question of the session — can Cerebrolysin help
improve results after stroke? (Figure 1)
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How can we achieve better results in patients after

stroke?

« Identify cerebroprotective agents that demonstrate efficacy both

in the hyperacute treatment of stroke and in managing specific

post-stroke complications

* One of the most promising compounds seems to be Cerebrolysin

« Evidence-based therapy with proven benefits in acute stroke
care and the treatment of post-stroke complications

* Its inclusion in internati Lguideli

relevance and therapeutic potential

Figure 1

underscores its clinical
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Dr. Alexandrov emphasized that a growing body
of clinical and experimental evidence supports
the safety and cerebroprotective effects of
Cerebrolysin. He referenced the CARS study by
Dr. Muresanu, which showed significant motor
function improvements in patients with severe
deficits, such as arm weakness. Similar benefits
have been observed in patients with aphasia
and in broader measures like activities of daily
living and quality of life.
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He also noted the increasing inclusion of
Cerebrolysin in national and international treat-
ment guidelines. Most recently, the German
Society of Neurology recommended its use to
reduce disability and enhance motor recovery,
while the European Academy of Neurology
has endorsed it for moderate to severe strokes.
(Figure 2 & 3)

Dr. Alexandrov characterized Cerebrolysin as
a uniquely brain-targeted neurorestorative
therapy, developed with the innovative concept
of engaging the brain's intrinsic capacity for
repair and regeneration. Unlike conventional
pharmacologic agents that act on a single
molecular target, Cerebrolysin exhibits a multi-
modal approach. This allows it to support
the injured brain across the various stages of
neural recovery - hyperacute, subacute and
chronic phases - by delivering a combination
of neurotrophic and neuroprotective effects.
(Figure 4 & 5)

In conclusion, he emphasized that ongoing
research is helping us fully understand how
Cerebrolysin supports overall recovery after a
stroke — which is consistent with the original
vision of its development and offers new hope
for better outcomes.

&

German Society of Neuroloy DGN eoszen
Guidelines for diagnostic and therapy in neurology
Rehabilitation of sensorimotor disorders

Link: htt; ister.awm. 30-123(_S2k
Vo erungen 2023-05.pdf

“Cerebrolysin® can be used to improve the degree of

disability and motor functions in stroke patients.”

CARS trial, ECOMPASS, 'd ECOMPASS.

into G of

Figure 2

Why is Cerebrolysin such a promising compound?

Pharmacological effects of Cerebrolysin

Reduction of free radicals
Anti-inflammatory effects
Improvement of BBB integrity

Neuroplasticity

Figure 4
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Strongest recommendation for Cerebrolysin® in
EAN guideline

@ean ( “This guideline found sufficient evidence to r d use of

Cerebrolysin in moderate—severe cases, as an add-on therapy to
standard rehabilitation, when initiated in the first 7 days after
acute ischaemic stroke.”

= “...Cerebrolysin add-on treatment should be prioritized in
moderate-severe stroke cases (NIHSS 28).”

Cerebrolysin® induded n
PAN-EUROPEAN GUIDELINE!

Figure 3

New Cerebrolysin studies in stroke
Get more details about the results in this session

Cerebrolysin - Evidence based medicine in all phases after stroke!
Start treatment in the hyperacute phase!

Acute

Hyperacute
WIM Study

Jacek Staszewski

C-REGS
Real-World-Data
Michael Brainin
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p, Univ.rof O O hc.muk.

Figure 5

Jacek Staszewski
0, p10



ESOC Symposium Report | 21 May 2025

Jacek Staszewski

MD, PhD
Clinical Neurologist
Military Institute of Medicine Warsaw, Poland

Cerebroprotection as an Adjunct to Mechanical Thrombectomy.
WIM Study Results

ABSTRACT

Background and Aims: We hypothesized that
Cerebrolysin, a multimodal cerebroprotective
agent, enhances the efficacy and safety of
mechanical thrombectomy (MT) <6 hours of
stroke onset in patients with good collateral
status and effective recanalization (mTICl 2b-3).

Methods: A single-center, prospective, open-
label, single-arm study with blinded outcome
of 50 consecutive patients with moderate-to-
severe stroke treated with Cerebrolysin along-
side MT (30 ml iv for 21 days, first cycle) and
during the recovery phase (between 69-90 days,
second cycle) compared to 50 historical controls

matched by propensity scores. Key outcomes
included functional independence (MRS 0 -2 at
90 days), safety endpoints, and neurological
recovery (NIHSS at 24h and 7 day post MT).

Results: Patients receiving Cerebrolysin
had higher odds for functional independence
(68% vs. 44%, p=0.016, OR 2.7, 95%Cl 1.2 -
6.1; NNT: 4.2) at 90-days, and 360-days (OR
3.3, 95%Cl 1.4 - 7.7), had lower risk of early
secondary ICH (14% vs 40%, p=0.02; RR 0.37;
0.14 - 0.954), and greater neurological im-
provement at 24 hours (mean ANIHSS 8.2 vs
5.1, p=0.01) and at 7 days (10.4 vs. 6.9, p=<0.01).

Multivariate analysis identified Cerebrolysin
as an independent predictor of favorable
outcomes (OR 7.5; 1.8 — 30.9) at 90-days, par-
ticularly in patients with diabetes (interaction
OR10.7; 1.07 — 107). The overall mortality rates
at 30- and 90- and 360-days were similar in
both groups (2% vs 6% and 8% vs 12%, and
18% vs 18%; p>0.1).

Conclusion: Cerebrolysin improved functional

outcomes at 90 and 360 days, accelerated

neurological recovery, and reduced complica-
tions post-MT in patients with good collateral

circulation and effective recanalization.
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SUMMARY OF THE PRESENTATION

Despite the efficacy of MT, real-world regis-
tries like the Hermes trial often do not show
efficacy data as pronounced as those from
clinical trials. Observational data, such as
from the German Stroke Registry, indicate
approximately 10% lower rates of functional
independence and higher mortality in routine
practice. Furthermore, even among functionally
independent patients, residual deficits such
as aphasia, neglect and cognitive impairment
remain common.

Dr. Staszewski emphasized the unmet need
to bridge the gap between trial efficacy and
everyday effectiveness to improve overall out-
comes. He noted, “There is no good neurological
outcome without successful recanalization.”
While recent results show high rates of effec-
tive recanalization in everyday practice, these
do not always translate to good outcomes
due to futile recanalization (30-40% of cases).

The key mechanisms contributing to futile
recanalization include:

+ No Reflow

« Non-Rescue Ischemic Injury

« Reperfusion Injury

These mechanisms are interconnected and
lead to disruption of the blood-brain barrier
(BBB). Currently, only supportive measures
are available to manage these complications.
Since preventative and targeted treatments
are not yet well-known, the development of
cerebroprotective therapies is critical.

The perfect setting for effective cerebropro-
tection includes:
« Presence of a penumbra
« Optimal therapeutic time window for sal-
vaging the neurovascular unit (NVU)
« Enhanced drug delivery via successful
reperfusion and collateral circulation
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MT mimics a transient ischemia model used
in preclinical studies where cytoprotective
agents have demonstrated efficacy. Experts
therefore recommend considering the differen-
tial vulnerability within the NVU and adopting
pleiotropic drugs delivered at optimal time
points to target both primary and secondary
stroke-related injuries.

The ideal drugs should be administered dur-
ing the hyperacute phase to suppress hypoxia,
cytotoxic edema, and cell death. They should
be initiated within 6 hours to prevent neuro-
inflammation and reperfusion injury and be
continued for days or even weeks to support
neurorecovery processes. (Figure 6)

&

EVT as a perfect setting for effective neuroprotection?

« presence of penumbra
«optimal time window for salvaging the A CEREBROPROTECTION
neurovascular unit (NVU) ,We need definitions that acknowledge differential
*enhanced drug delivery effect through
successful reperfusion / collaterals

vulnerability within NVU and we should then deploy

pleiotropic drugs at optimal timepoints, alongside
EVT or independently.”

Patrick D. Lyden, MD

Marc Fisher, MD

EVT izati mimics a p
ischemia model where neuroprotective agents
demonstrated efficacy.

P ion of injury

Stroke 202152

Figure 6
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Dr. Staszewski presented the findings from his
single-center, prospective, open-label study
investigating Cerebrolysin as an adjunctive
cerebroprotective therapy to EVT in acute
ischemic stroke.

The study successfully reached its primary
endpoint, showing a strong and favorable shift
toward better functional outcomes at 3 months,
with 68% of patients receiving Cerebrolysin
achieving functional independence compared
to 44% in the control group. Subgroup analy-
ses revealed even more pronounced benefits.
The cumulative 3-month mortality rate did
not differ between the groups. (Figure 7,8 & 9)

Final results
PRIMARY ENDPOINT: Favorable outcome (mRS 0-2) at 90D

Figure 7

Secondary endpoints
NIHSS, BI, mRS 0-2 at 30D, mRS 0-1 at 3 Months
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Cerebrolysin appears to be a safe and effec-
tive adjunct to EVT in selected patients. It im-
proved both short- and long-term functional
outcomes and significantly reduced hemor-
rhagic complications. These findings align
with prior studies and support the concept
of cerebroprotective combination therapy in
the hyperacute stroke phase.

Cerebrolysin was most effective when admin-
istered early (<8h) and following Thrombolysis
in Cerebral Infarction (TICI) 2b-3 recanalization.

Dr. Staszewski concluded that stroke care
should move beyond recanalization alone,
integrating targeted cerebroprotection strate-
gies such as Cerebrolysin to optimize recovery
and functional outcomes. (Figure 10)

T~
CEREBROLYSIN-WIM STUDY

* Cerebrolysin appears to be a safe and appropriate adjunctive therapy to EVT in selected
patients with acute ischemic stroke.

* In this pilot study, Cerebrolysin - used in patients with small ischemic core at baseline,
good collateral circulation, and immediately after successful recanalization improved
functional status at 90D, 12M and reduced the risk of ICH and neurological deficits at 7D.

* These beneficial effects likely include stabilization of the BBB (as evidenced by lower risk
of ICH), but they extend further to early and late cerebroprotection (improvements in
short- and long-term functional recovery, better prognosis in patients without ICH or with
diabetes).

Hyperacute management of stroke goes beyond recanalization therapy alone!

Figure 10
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Can we identify the optimal patient population that benefits

most from cerebroprotective treatment?
Promising results in AlS and rehabilitation studies

ABSTRACT

Background and Aims: The C-REGS2 study
evaluated the effectiveness of Cerebrolysin in
patients with moderate to severe neurological
deficits following acute ischemic stroke (AIS)
in a real-world clinical setting. The ESCAS trial
investigated the combined use of speech therapy
and Cerebrolysin in patients with non-fluent
aphasia after AlS. Both studies aim to address
the need for effective post-acute interventions
beyond the recanalization window. Both studies
address the need for effective stroke treatment
from post-acute phase to rehabilitation.

Methods: C-REGS2 was a large Phase 4 trial con-
ducted according to high-quality comparative
effectiveness research standards, ensuring clinical

relevance and methodological rigor. Treatment
regimens and concomitant medications reflected
local practice across multiple centers. Outcomes
were assessed on days 21 and 90 post-stroke
using validated functional scales. To minimize
bias and maintain data quality, rigorous pre-
specified analytical procedures and risk-based
centralized monitoring were applied.

The recently published ESCAS study was a
randomized, double-blind, placebo-controlled
phase 4 study focused on language recovery
in a non-fluent aphasia population.

Results: C-REGS2 demonstrated strong data
integrity, with 90.9% valid data for the primary
day-90 modified Rankin Scale endpoint after

multilevel case-mix standardization, and a
low dropout rate of 5.7% through the final
visit. Final results are expected in October 2025,
with preliminary findings presented during this
symposium.

ESCAS showed that combining speech therapy
with Cerebrolysin led to a significant improve-
ment in Western Aphasia Battery scores versus
placebo, suggesting a promising synergistic
effect for post-stroke language recovery.
Conclusion: C-REGS2 and ESCAS provide valu-

able insights into multimodal pharmacological
and rehabilitative strategies for AlS.
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SUMMARY OF THE PRESENTATION

Dr. Michael Brainin presented results from two
Cerebrolysin studies:

ESCAS Randomized Pilot Study

Aphasia is a frequent, often underrecognized
and undertreated consequence of stroke. Up
to 40% of all stroke patients suffer from aphasia,
which leads to significant impairments in
speaking, reading, writing and often results in
depression. These challenges have a substantial
impact on quality of life. (Figure 11)

&

Aphasia tests for Research

« Aachen Aphasie Test: includes bedside variant, comprehensive,
validated, subtests, results in profile

* Western Aphasia Battery: comprehensive validated, subtests, aphasia
score +/- 5 of 100 clin relevant; inlcudes cognitive abilities

* Boston Aphasia Battery: comprehensive, validated, subtests, severity
of aphasia, subtypes of aphasia, includes observational components
(Boston Diagnostic Aphasia Examination BDAE)

* Amsterdam Nijmwegen Everyday Language Test (ANELT A Scale):
Communication Assessment

Figure 11

The ESCAS study is an exploratory, prospective,
randomized, controlled, academic trial investi-
gating the efficacy and safety of Cerebrolysin
in combination with speech therapy versus
placebo (saline solution) with speech therapy
in patients suffering from non-fluent aphasia
following acute ischemic stroke (AIS).

Participants started treatment on day 3-5 post-
stroke, receiving three 10-day treatment cycles
of Cerebrolysin (30 ml/day) administered in
two-week intervals, along with daily one-hour
speech therapy.

The primary endpoint was the Western
Aphasia Battery (WAB). Patients treated with
Cerebrolysin showed significant improvement
in modified Rankin Scale (mRS) on day 90
and clinically meaningful improvements in
language function compared to placebo, ac-
companied with better scores on secondary
measures like the NIH Stroke Scale (NIHSS)
and functional language assessments. The
study demonstrated a graded and sustained
treatment effect. Cerebrolysin significantly
improves recovery from post-stroke aphasia
when combined with speech therapy and is
well tolerated. (Figure 12, 13 & 14)
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&

Aphasia related deficits significantly improve
WAB Results

= « Significant better results in the combination therapy
+ 436 points in the Cerebrolysin group vs. only +17 in the placebo
group

* More than doubles treatment benefits in Cerebrolysin group

« Cerebrolysin treated patients develop from severe (47 WAB) to
mild status (83 WAB)
s * In contrast, placebo treated patients mostly remain at

moderate status (53;70 WAB)

Figure 12

&

mRS results: mRS Shift analysis

significant improvement for Cerebrolysin groups in mRS score
on day 90

44,8% of patients gained full independence (RS score 0-1) in
the Cerel

flect size
n's d = 0.429 (0.066--

Figure 13

NIHSS Results

« Significant improvement in NIHSS for Cerebrolysin treated group,
medium to large treatment effect by visit 4: decreases in NIHSS scores
0f 6.0+ 3.2 (95% 5.2 - 6.9 p <0.001) compared to placebo group 3.9 +
2.1(95% C13.4 - 4.5), Cohen’s = 0.765 (0.393-1.13)

« significant but small group difference already on day 30

Figure 14
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C-REGS2

Prof. Michael Brainin also presented the prelimi-
nary findings from a prospective, multinational
comparative effectiveness trial investigating
the impact of Cerebrolysin on moderate
ischemic stroke patients.

C-REGS2 includes both Cerebrolysin treated
and untreated patients, with stroke outcomes
measured using the NIHSS, the mRS, and the
Montreal Cognitive Assessment (MoCA) for
cognitive function.

Following the GRACE principles for real-world
effectiveness research, the study recruited
1,865 patients presenting with moderate
ischemic stroke (NIHSS scores of 8-15), with
controls in place for confounding factors such
as age, diabetes and pre-existing small vessel
disease. (Figure 15)

&

Control of confounders

Restrictions No prior stroke

First level

uonezipiepuels

Diabetes Small Vessel

Second level (yes/no) Disease (yes/no)

Ea

Age
(<65 - 265 years)

Figure 15
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The results were evaluated at various intervals
up to three months post-stroke. Fixed-effects
and random effects models were used to assess
the efficacy of Cerebrolysin under real-world
treatment conditions. The study design allows
for an objective assessment of treatment
effects in different patient populations.

Present data revealed that patients receiving
Cerebrolysin achieved significant improvements
indicating functional and cognitive gains over
the untreated cohort. The final results have
been submitted for publication very recently.
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Summary

Cerebrolysin studies and real-world data from C-REGS2 - presented at the ESOC 2025
symposium — demonstrate the following benefits in ischemic stroke patients:

« Improved functional recovery

« Reduced risk of hemorrhagic transformation after recanalization
- Lower mortality rates following MT

« Enhanced cognitive outcomes

« Significant language improvements in post-stroke aphasia

Ongoing research continues to strengthen the role of Cerebrolysin, offering new hope

for better stroke recovery worldwide.
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