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Acute Ischemic Stroke (AIS) remains a leading cause 
of disability and mortality worldwide, necessitating 
continuous advancements in treatment strategies. 
Cerebrolysin, a neuropeptide-based drug, has gained 
attention for its potential cytoprotective effects in AIS 
management. However, is there sufficient evidence to 
include Cerebrolysin into treatment algorithms in AIS, 
therefore facilitating its clinical use routinely?

This webinar aimed to evaluate the current scientific 
and clinical data supporting Cerebrolysin's role in AIS 
treatment. Two experts, Dr. Sławomir Michalak and 
Dr. Yakub Krespi, presented insights on Cerebrolysin’s 
mechanisms of action, clinical trial outcomes and  
real-world applications.
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Introduction by Dr. Andrei Alexandrov

Prof. Andrei Alexandrov opened the webinar 
by emphasizing the growing evidence suppor-
ting the inclusion of Cerebrolysin in treatment  
algorithms for acute ischemic stroke. He 
highlighted several published clinical trials  
demonstrating that early use of Cerebrolysin 
improves: 

• Motor functions
• Aphasia
• Activities of daily living
• Overall quality of life

These trials have contributed to Cerebrolysin’s 
inclusion into European guidelines, particularly  
for patients with moderate to severe stroke (NIH 
Stroke Scale score ≥ 8). The recommendation is 
to administer Cerebrolysin within the first week 
after stroke to maximize its benefits (Figure 1).

A major topic of discussion was whether  
Cerebrolysin could be incorporated into routine  
treatment during the hyperacute/acute phase 
of stroke.

Prof. Alexandrov highlighted that thrombec-
tomy is one of the most effective reperfusion 
therapies, with a low number needed to treat. 
However, he emphasized that while thrombec-
tomy significantly improves outcomes, there is 
still room for improvement because only about 
50% of AIS patients reach a favorable day 90 
outcome. This applies particularly to patients 
experiencing hemorrhagic complications – 
even if they are asymptomatic. Additionally, 
these complications can limit secondary pre-
vention strategies in the subacute and chronic 
phases of stroke recovery. 

Figure 1: Overview of published clinical trials demonstrating  
improvements in motor function, aphasia, activities of  
daily living and quality of life with early administration of 
Cerebrolysin.
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Why wait to protect the brain when providing 
reperfusion therapy?

He suggested that when administering reper-
fusion therapy (such as thrombectomy or 
thrombolysis) to stroke patients, it is essential 
to consider:

• Protecting the blood-brain barrier

• Reducing hemorrhagic complications

•  Maximizing the effectiveness of reperfusi-
on therapy

He emphasized Cerebrolysin’s unique value, 
highlighting its ability to deliver key biolo-
gical components that support recovery.  
He also pointed out its multi-target effects,  
offering both acute neuroprotection and long-
term regenerative benefits. He also announ-
ced his upcoming participation in the Stroke  
Treatment Academy Industry Roundtable 
(STAIR) meeting in Washington, D.C., where ex-
perts, industry representatives, and regulatory 
agencies discuss integrating cytoprotection 
with reperfusion therapy to enhance treatment 
strategies.

In conclusion, Prof. Alexandrov underscored 
the importance of combining reperfusion  
therapy with cerebroprotective strategies to  
maximize stroke recovery outcomes.
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Prof. Slawomir Michalak discussed the concept 
of futile reperfusion, a phenomenon where 
patients undergoing mechanical thrombec-
tomy achieve successful recanalization of 
large arteries but fail to show clinical impro-
vement. He emphasized that despite the high 
technical success of the procedure, many  
patients do not achieve meaningful functio-
nal benefits, underscoring the complexity of 
stroke care and the need for comprehensive,  
ongoing treatment beyond just restoring 
blood flow (Figure 2).

Dr.  Michalak emphasized the need to preserve  
the ischemic penumbra through additional  
therapies to prevent further brain damage. He 
explored why some patients do not improve  
clinically despite successful reperfusion, iden-
tifying several key mechanisms:

Presentation by Dr. Sławomir Michalak

Figure 2: Complex continuous, and integrated care in ische-
mic stroke management. The figure illustrates the sequen-
tial stages of stroke care – beginning with pre-hospital 
and pre-recanalization phases, followed by recanalization/
reperfusion and extending into neurorehabilitation. 

Figure 3: Mechanisms involved in futile reperfusion e.g. the 
No-Reflow phenomenon. Illustrates key pathological proces-
ses – such as cellular activation and recruitment, thrombus 
formation and susequent reperfusion injury.
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1.  No-Reflow Effect – Microcirculatory dys- 
function prevents proper blood flow to small 
brain vessels, limiting oxygen and nutrient 
delivery (Figure 3).

2.  Thrombus Characteristics/Inflammatory 
Response – Clot composition affects reper-
fusion success, with fibrin-rich thrombi being 
easier to treat than neutrophil-rich ones, 
which can worsen microcirculatory failure 
(Figure 4).

3.  Poor Collateral Circulation – A weak  
collateral network reduces blood supply to 
ischemic tissue, even after artery reopening, 
shifting the focus from "Time is Brain" to 
"Collaterals are Brain" (Figure 5).

4.  Insufficient Venous Drainage – Damage to 
the blood-brain barrier and impaired venous 
circulation can hinder recovery, increasing 
reperfusion failure.

Dr. Michalak also mentioned that maintaining 
homeostasis – stabilizing blood pressure, tem-
perature, heart rate, ionic balance, glycemia and 
blood brain barrier integrity – is vital in the hy-
peracute phase of stroke treatment. Imbalances 
in these five different factors can worsen stroke 
damage, further reducing recovery potential.

This led to the introduction of the TAKE 5  
protocol, which includes:
1. Acetaminophen for fever control (T > 37°C)
2. Blood pressure stabilization using precise 

formulas
3. Magnesium infusion
4. Glycemia optimization
5. Cytoprotection agent = Cerebrolysin

Figure 4: Mechanisms involved in futile reperfusion, focusing 
on the inflammatory response. Highlights how thrombus 
composition varies based on stroke etiology, with red blood 
cell-rich thrombi associated with large vessel atherosclerosis 
and platelet/fibrin-rich thrombi often linked to cardioembo-
lic sources.

Figure 5: Mechanisms involved in futile reperfusion, exem-
plified by poor collateral circulation. Includes angiographic 
images illustrating collateral flow to the penumbral tissue 
and the occlusion site. It also highlights factors contributing 
to reduced collateral circulation.
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Dr. Michalak shared insights on the Take 5 pro-
tocol, which emphasizes the importance of  
acting quickly in stroke treatment (5 minutes = 
10 million neurons lost). In Poland, the protocol 
has been introduced in several thrombectomy 
centers operating within the drip and ship sys-
tem, where patients are transported over long 
distances for treatment in comprehensive stro-
ke centres. A multi-center study is underway to 
evaluate its impact, and efforts are being made 
to publish the protocol in an international jour-
nal for a broader audience.

As evidence-based medicine Cerebrolysin is in-
cluded in guidelines such as those of the EAN 
and those of leading reference countries such 
as Canada, Germany and Austria.

Dr. Michalak highlighted Cerebrolysin’s multi-
modal effects, including its anti-inflammatory 
properties, protection against free radicals and 
apoptosis, blood-brain barrier stabilization and 
neurogenesis stimulation, making it a promi-
sing add-on therapy in both acute and hyper-
acute stroke phases.

He referred to several clinical trials, including 
the following (Figure 6):

• Teng et al.: Cerebrolysin reduces endothelial 
permeability caused by tPA/fibrin.

• Poljakovic et al.: Improvement in mRS after 
12 months and reduction in hemorrhagic 
transformation.

• CEREHETIS (Kalinin et al.): Decreased  
hemorrhagic transformation, functional  
improved, and benefits of combining  
Cerebrolysin with rTPA.

• ElBassiouny et al.: Significantly higher  
proportion of mRS scores 0–2 at day 90,  
reduced hemorrhagic transformation, and 
decreased mortality.

• ESCAS (Homberg et al.): Improvement in 
aphasia-related deficits.

In the last part of his lecture, Dr.  Michalak shared  
with the audience his decade-long research inte-
rest which focuses on investigating biomarkers 
related to stroke, particularly related to tight  
junction proteins, which play a crucial role in 
maintaining the integrity of the blood-brain  
barrier (BBB). His studies have identified claudin  
and occludin serum levels as predictors of  
hemorrhagic transformation in stroke patients. 

In the context of the CERECAP program, he cur-
rently conducts the CERBERUS study with over 
360 patients, divided into four groups (Figure 7): 
1. Thrombolysis and thrombectomy
2. Thrombolysis, thrombectomy and add-on 

therapy (Cerebrolysin)
3. No reperfusion and no Cerebrolysin
4. Cerebrolysin-only

Figure 6: Development timeline of Cerebrolysin from the 
1970s onward, highlighting key clinical trials, therapeutic 
milestones and its inclusion in  stroke treatment guidelines.
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In his study, Dr. Michalak identified the follo-
wing preliminary findings  (mRS 0-2 day 90 re-
sults , the primary endpoint – not yet available) 
(Figure 8-10):
• Patients treated with Cerebrolysin showed 

clinically relevant improvements by the 
7th day of treatment, as measured by the 
decrease in NIH Stroke Scale (NIHSS) scores. 

• The add-on therapy group (recanalization  
plus Cerebrolysin) demonstrated improvement 
as early as day 3, continuing through day 7. 

• Serum levels of tight junction proteins, speci-
fically occludin and claudin, were decreased 
in patients receiving Cerebrolysin, suggesting 
reduced blood-brain barrier disruption.

• The multiplate platelet function test showed 
that Cerebrolysin treatment does not cause  
any disturbances in platelet function. 

Dr. Michalak’s research underscores the import-
ance of biomarker analysis in stroke manage-
ment and highlights the potential of Cerebrolysin 
as an adjunct therapy.

Figure 7: Overview of the CEREBERUS (CERebrolysine Effect  
on Blood-brain Barrier in acUte Ischemic Stroke) study,  
detailing its patient population.

Figure 8

Figure 10

Figure 8-10: Results from the Cerberus study showing the  
reduction in serum levels of tight junction proteins,  
specifically occludin, claudin and ZO-1.

Figure 9
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Prof. Yakub Krespi’s presentation focused on 
the operational challenges and potential be-
nefits of integrating Cerebrolysin into the 
management of stroke patients, especially 
in the hyperacute phase of stroke treatment. 
Despite advancements in stroke treatment  
options, including revascularization thera-
pies, a large proportion of stroke patients still  
experience reduced mobility and difficulty  
performing daily activities, highlighting the  
urgent need for more effective treatment  
strategies to enhance patient recovery (Figure 
11).

In low-income countries the direct costs of stroke  
are high, and although several treatment  
options exist, there remain limited therapeutic 
interventions for stroke patients. A significant 
number of stroke survivors continue to experien-
ce long-term disability, with a large proportion of 
patients having difficulty with activities of daily 
living. This raises the fundamental question: 
How can stroke treatment be improved? 

Dr. Krespi highlighted that stroke treatment is 
multifaceted, involving 

• Vascularization
• Cerebroprotection and
• Neuro-repair

Cerebrolysin has gained attention for its poten-
tial cerebroprotective properties, with clinical 
trials and meta-analyses confirming its safety 
and tolerability, leading to its inclusion in stroke  
rehabilitation guidelines such as those in Canada,  
Europe and Korea. Recent hyperacute trials have 
shown that Cerebrolysin improves recovery  
in patients undergoing thrombectomy and  
thrombolysis, particularly by enhancing  
microcirculation and reducing hemorrhagic 
transformation rates. 

Presentation by Dr. Yakub Krespi

Figure 11: Represents the limited therapeutic options, with 
a particular emphasis on reduced mobility and difficulties 
with activities of daily living in stroke patients.
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Figure 12 Figure 13

Figure 14

Figure 12-14: Illustrating the use of Cerebrolysin in everyday 
clinical practice, including a detailed overview of the study, 
the availability of Cerebrolysin in the hospital and the treat-
ment algorithm protocol.

Professor Krespi outlined his own ongoing  
“Cerebrolysin in Everyday Practice” observational 
registry study, which evaluates the practical use 
of Cerebrolysin in hyperacute stroke treatment 
(Figure 12,13). 

He stated that their treatment algorithm begins  
with assessing the possibility of revascularization 
(Figure 14). 

• If the patient undergoes revascularization
 Cerebrolysin is administered within 24 hours, 

particularly in the hyperacute phase, alongside  
intravenous thrombolysis and just before  
endovascular therapy. 

• If revascularization is not performed
 Cerebrolysin is delivered within the first  

72 hours to suitable patients. 

Dr.  Krespi explained that their study, using a 
propensity-matched analysis, aims to evaluate  
the global outcomes of patients receiving  
Cerebrolysin, including the rates of hemorrhagic 
transformation and cerebral edema, compared 
to patients who do not receive the treatment. 

Another objective of the study is to generate 
real-world data to encourage broader adoption  
of Cerebrolysin across stroke networks. By 
the second year, a propensity score matching  
analysis will assess the impact of Cerebrolysin  
on stroke recovery, especially regarding  
hemorrhagic transformation in the subacute 
and hyperacute phases.
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CONCLUSION
The webinar highlighted scientific and clinical evidence supporting the integration of Cerebrolysin into treatment 
strategies for AIS, especially in conjunction with reperfusion therapies like thrombolysis and thrombectomy. 

Experts emphasized Cerebrolysin’s multimodal cerebroprotective properties. Dr. Alexandrov pointed out the 
value of combining reperfusion with cerebroprotection, highlighting Cerebrolysin as a key adjunct therapy for 
moderate to severe strokes. Dr. Michalak presented the TAKE 5 protocol, showing how early use of Cerebrolysin 
may overcome futile reperfusion and contribute to preserving the penumbra, an important topic in “drip and 
ship” systems, supported by clinical and biomarker data. Dr. Krespi shared real-world insights, outlining both 
benefits and challenges in implementing Cerebrolysin in routine stroke care.

In conclusion, the growing evidence supporting the integration of Cerebrolysin into AIS treatment, particularly  
when combined with recanalization therapies, was highlighted. Experts emphasized the cerebroprotective  
properties and clinical benefits of Cerebrolysin, as well as the importance of ongoing research to optimize its 
use in routine stroke care. 
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