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Webinar EVER Pharma (April 21, 2026)

Neurorecovery in post-stroke complications –  
from emerging clinical evidence to patient centered benefits

INTRODUCTION

This webinar was organized by EVER Pharma and brought 
together four clinicians: Steven Zeiler (USA), Sindi Mitrović 
(Serbia), Claudio Soto (Chile), and Marina Romano 
(Argentina). They shared real-world clinical experience 
with Cerebrolysin in the management of post-stroke 
complications, including upper-limb motor impairment, 
dysphagia and aphasia.
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Opening and Introduction by Steven Zeiler

Dr. Zeiler opened the webinar by starting with the central clinical problem: modern acute stroke care has reduced mortality, but at least 80 % 
of survivors are left with post-stroke complications, and roughly 70 % of those have some degree of hemiparesis. Current standard physical and 
occupational therapy explains only about 5 % of the variance in motor outcome – within statistical noise. This creates an unmet need for adjunctive, 
pharmacologically active therapies delivered during the early, time-limited window of spontaneous recovery. Preclinical and clinical evidence positions 
Cerebrolysin – a neurotrophic peptide preparation shown to enhance dendritic complexity, synaptogenesis and anti-inflammatory signaling – as one 
such therapy, with recommendations in Canadian, Austrian, German and EAN guidelines.
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She presented two case studies from her 
rehabilitation centre in Belgrade, together 
with data from her own randomized double-
blind study.

CASE 1
55-year-old woman, ischemic stroke (left 
internal capsule) Baseline characteristics: 
Baseline scores indicated severe stroke 
(NIHSS 15; Fugl-Meyer UL 3/36; ARAT 0; 
Barthel 30). The corticospinal tract was 
partially preserved, and cognition was intact 
(MoCA 28). (Figure 2) 
Treatment: Adjunctive Cerebrolysin was 
initiated at admission and administered once 
daily for 21 days. Admitted to rehabilitation on 
day 12 post-stroke after receiving intravenous 
thrombolysis. 

Motor Recovery After Stroke Webinar deck | English

Functional Impact of Stroke

 Motor impairment is a leading cause of long-term disability after stroke.

 At 6 months post-stroke:
 50-85% do not regain functional use of the upper limb
 40–50% remain dependent in activities of daily living

 Upper limb impairment:
 Limits independence
 Reduces participation
 Leads to long-term disability

→  Upper limb recovery remains a major challenge in stroke rehabilitation.

Upper limb 
impairment

Disabilities at 6 Months Post-Stroke

O’Flaherty D, et al. Recommendations for Upper Limb Motor Recovery: An Overview of the UK and European Rehabilitation after Stroke Guidelines. Healthcare (Basel). 2024;12(14):1433; Boardsworth K, et al. Upper limb robotic rehabilitation following stroke: a systematic review and meta-
analysis investigating efficacy and the influence of device features and program parameters. J Neuroeng Rehabil. 2025. ; Moore SA, et al. Current Evidence for Walking Recovery After Stroke, Future Pathways, and Clinical Translation. Stroke. 2022. 

25%

50-80%

50%

BASELINE METRICS

 NIHSS: 15 

 FMA-UE motor:  3/36 

 ARAT: 0/57

 BI: 30/100 

 MoCA: 28/30 

 MAS: 0 (hyotonia)

 CST: partially preserved 

CASE 1 | EARLY SUBACUTE UPPER-LIMB RECOVERY

PATIENT PROFILE

 ML, 55-year-old woman

 Acute ischemic stroke (left internal 

capsule)

 Intravenous thrombolysis

 Day 12 post-stroke  

 Functional status
 Sitting balance - assisted 
 Non-ambulatory 
 Partially transfer-dependent

 Key deficit
 Severe right UL paresis (minimal 

distal and limited proximal 
activation)

TREATMENT

 Task-specific upper limb training 
(goal-directed practice)

 NMES for distal activation 

 Augmented feedback  (mirror therapy) 

 Transfer to daily activities 

 Cerebrolysin (adjunct therapy) : 30 mL of     

Cerebrolysin + 70 ml normal saline intravenosly; 

a time period of 30 min once a day for 21 days

* 6 weeks of inpatient rehabilitation +
6 weeks structured outpatient therapy

Figure 1

Figure 2

Dr. Mitrović addressed upper-limb motor 
recovery, framing it as one of the greatest 
challenges in neurorehabilitation. Within 
the first six months post-stroke, the majority 
of patients still experience upper-limb 
impairment and almost half enter the chronic 
phase with persistent deficits. Unlike walking 
– which recovers in approximately two-
thirds of survivors – arm and hand function is 
disproportionately impaired and far less likely 
to reach full recovery. (Figure 1)

She summarized the contemporary theoretical 
shift toward neuroplasticity- and motor-
learning-driven rehabilitation, noting that 
motor recovery is now understood as the 
result of large-scale network reorganization 
rather than restoration of a single motor area. 

Presentation by Sindi Mitrović: Motor recovery after stroke
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CASE 2 
65-year-old man, intracerebral hemorrhage

Baseline characteristics: Baseline Fugl-Meyer 
8, ARAT 3. 

Treatment: The same 21-day Cerebrolysin 
protocol was applied, beginning on day 15 (3 
days later than Case 1). Admitted in the early 
subacute phase with preserved proximal but 
impaired distal upper-limb function. (Figure 4) 

Outcome: Over 12 weeks of early subacute 
rehabilitation, the patient showed progressive 
improvement across all outcomes: 

• Fugl-Meyer from 3 to 34

• ARAT from 0 to 50

• Barthel from 30 to 80

The steepest gains occurred within the first 
three weeks, consistent with the early subacute 
neuroplastic window. Muscle tone evolved 
from hypotonia to mild spasticity. (Figure 3)

Outcome: The trajectory showed moderate, 
more gradual recovery: Fugl-Meyer improved 
from 8 to 28, ARAT from 3 to 35, Barthel 
from 20 to 60. Hand function remained only 
partially restored, likely reflecting limited 
distal selectivity despite partially preserved 
corticospinal integrity. Mild-to-moderate 
spasticity may also have constrained efficient 
functional use. (Figure 5)

   

Case 2 | Twelve-week recovery trajectory

→

Outcomes over time (0–3–6–12 weeks)

0 3 6 12

FMA-UE 8 14 20 28

ARAT 3 8 15 35

BI 20 35 45 60

MAS 1 1+ 1+ 1+

Interpreting recovery trajectory

• Timing of intervention
→ Early subacute phase, but less pronounced early gains

• CST integrity
→ Structural substrate present but functionally limited

• Training intensity
→ Sufficient to drive adaptation, not full restitution

• Motor control pattern
→ Predominantly proximal with limited distal selectivity

• Cognitive engagement
→ Preserved, enabling participation

• Pharmacological support
→ Potential contribution to neuroplastic processes

BASELINE METRICS

 NIHSS: 15

 FMA-UE motor:  8/36 

 ARAT: 3/57

 BI: 20/100 

 MoCA: 26/30 

 MAS: 1

 CST: partially preserved 

CASE 2 | EARLY SUBACUTE UPPER-LIMB RECOVERY

PATIENT PROFILE

• DG, 65-year-old man

• Intracerebral hemorrhage (basal 
ganglia)

• Day 15 post-stroke  
• Functional status

• Sitting balance - minimal 
assisted 

• Non-ambulatory 
• Transfer-dependent

• Key deficit
• Severe right UL paresis 

(preserved proximal activation 
– shoulder and elbow)

TREATMENT

 Task-specific upper limb training 
(goal-directed practice)

 NMES for distal activation 

 Augmented feedback  (mirror therapy) 

 Transfer to daily activities 
 Cerebrolysin (adjunct theapy) 30 mL of       

Cerebrolysin + 70 ml normal saline intravenosly; 
a time period of 30 min once a day for 21 days

* 6 weeks of inpatient rehabilitation +
6 weeks structured outpatient therapy

Figure 5Figure 4

Case 1 | Twelve-week recovery trajectory

Outcomes over time (0–3–6–12 weeks)

0 3 6 12

FMA-UE 3 14 23 34

ARAT 0 13 25 50

BI 30 45 50 80

MAS 0 1+ 1 1

Interpreting recovery trajectory

• Early-phase timing → enhanced neuroplastic window

• Partially preserved CST → structural substrate for recovery 

• High-intensity, task-specific training → motor relearning 

• Augmented feedback → improved movement quality 

• Preserved cognition → active engagement in therapy 

• Pharmacological support → Potential enhancement of 
neurorecovery

Figure 3
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in the early subacute phase showed 
consistent improvement over time, with more 
pronounced effects in the Cerebrolysin group. 

The work is now being extended to include 
both moderate and severe stroke patients, with 
MoCA-based cognitive profiling and planned 
investigation of spasticity as a modifier of 
functional recovery – to be assessed primarily 
via the Modified Ashworth Scale, supplemented 
by polyEMG recordings. (Figure 7)

Controlled evidence and ongoing research

She referenced the CARS study (Muresanu 
et al.), which demonstrated that structured 
rehabilitation combined with adjunctive 
Cerebrolysinn therapy was associated with 
substantially greater improvement in upper-
limb function – approximately a 24-point gain 
in ARAT. (Figure 6) 

Her own randomized double-blind study in 60 
patients with severe upper-limb impairment 

Design

• Aged over 18
• The first stroke in a subacute phase (7-14 day

lapse from the insult)
• Severe motor impairment, National Institutes 

of Health Stroke Scale (NIHSS) >14 
• Patients with unilateral paresis of the upper 

extremities of a severe degree (FME-UE ≤25)
• Balance of the trunk allowing a seated 

position
• Patients with the ability to comprehend and 

follow simple instructions (MMSE >24) 

Inclusion Criteria Outcome measures

• Primary outcome: 
• Action Research Arm Test (ARAT): 

values functional recovery of the arm 
through coordination, dexterity, and 
upper extremity function

• Secondary outcome: 
• Fugl-Meyer assessment score (FMA)  

for upper extremity : To assess upper 
extremity motor impairment

• Barthel Index (BI):  To assess Activities 
of daily life (ADLs) 

 All participants signed an informed consent that approved their participation in the research, which the Clinic's Ethics Committee approved (No. 03-1518)

Efficacy of Cerebrolysin and Extended Poststroke Rehabilitation on Upper Limb 
Motor Recovery in Subacute Stroke Patients with Severe Upper Limb Motor Impairment

OUR RESULTS:

• Randomized, double-blind 
clinical trial, n = 60

• Cerebrolysin + rehabilitation 
group  (n=30) / Placebo + 
rehabilitation group (n=30) 

• Cerebrolysin group: 30 mL of 
Cerebrolysin + 70 ml normal saline 
intravenosly; a time period of 30 min 
once a day for 21 days

• Placebo group: 100 mL of saline 
instead of Cerebrolisyin

• 21-day inpatient rehab (5×/week, 
up to 2h/day) → outpatient therapy 
(3×/week) until day 90

• Assessments: baseline, Day 21, 
Day 90

ARAT Baseline D 90 (V7) Change from 
baseline

Cerebrolysin, N=104
mean±SD 10.1±15.9 40.7±20.2 30.7±19.9
median 0.0 51.0 32.0
IQR 21.5 28.0 36.5
Placebo, N=101
mean±SD 10.7±16.5 26.5±21.0 15.9±16.8
median 2.0 27.0 11.0
IQR 18.0 44.0 22.0

Primary Efficacy Criterion – ARAT Score

V1 = Screening V5 = D21 post-baseline (=end of Cerebrolysin 
treatment)
V2 = Baseline V6 = D42 post-stroke
V3 = D7 post-baseline V7 = D90 post-stroke (= study endpoint)
V4 = D14 post-baseline

Implications for patients receiving early rehabilitation: 
 With a score of 27 points, patients cannot perform the complete test respectively take abnormally

long or show great difficulty. – Reduced motor skills after 90 days!
Implications for patients receiving early rehabilitation + Cerebrolysin: 
 With a score of 51 points, patients can perform the test with no or nearly no limitations – fine

motor skills are basically regained after 90 days

+24 points
= +88%

Beneficial effects during early rehabilitation after stroke in combination therapy
(+24 points = +88% better outcome in the combination group)

Muresanu DF, Heiss WD, Hoemberg V, Bajenaru O, Popescu CD, Vester JC, Rahlfs VW, Doppler E, Meier D, Moessler H, Guekht Cerebrolysin and Recovery After Stroke (CARS) A randomized, placebo-controlled, double-blind, multicenter trial. Stroke. 2016 
Jan;47(1):151-9.

Figure 7Figure 6
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recovery in the subacute and chronic phases 
correlates with increased representation and 
connectivity in the contralesional swallowing 
cortex. Preservation of white-matter pathways 
is a critical determinant.

CASE 1
40-year-old patient, severe ischemic stroke

Baseline characteristics: The patient suffered 
from a left carotid occlusion with complete 
occlusion of the left MCA and poor collateral 
circulation. Initial clinical picture: global 
aphasia, right hemiplegia, rapid decrease in 
consciousness requiring intubation. He was 
admitted to the ICU and received sedation 
and mechanical ventilation. Percutaneous 
tracheostomy was performed. 

Treatment: Dr. Soto initiated the first cycle of 
Cerebrolysin (30 mL/day for 10 days) together 
with high-intensity swallowing rehabilitation 
after which the decannulation was removed.
The patient progressed from enteral to 
mixed feeding (puree diet with honey-thick 
liquids), in accordance with the appropriate 
International Dysphagia Diet Standardization 
Initiative (IDDSI) consistency level for his 
degree of impairment. Subsequently, he was 
transferred to a rehabilitation facility and 
received a second Cerebrolysin cycle (30 mL/
day for 10 days). 

Outcome: Normal oral nutrition intake was 
achieved and he was discharged from the 
dysphagia programme, comprising two 
speech-and-language therapy sessions per 

Dr. Soto addressed post-stroke dysphagia, a 
highly prevalent complication with rates of 
approximately 40 to 50 % in systematic reviews 
(and up to 80 % depending on the evaluation 
method). Dysphagia increases the risk of 
pneumonia, dehydration, malnutrition, and 
urinary-tract infections, and is associated with 
prolonged hospitalization, poorer functional 
outcomes, and higher short- and long-term 
mortality. It is more frequent in hemorrhagic 
stroke and doubles in risk when brainstem 
structures are involved.

He reviewed the neurophysiology of 
swallowing – a complex sensorimotor 
network involving primary motor cortex, 
somatosensory cortex, thalamus, cerebellum 
and brainstem – and emphasized that 

Presentation by Dr. Claudio Soto: Post-stroke dysphagia
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CASE 2
31-year-old man, severe traumatic brain injury

Baseline characteristics: The patient suffered 
an assault resulting in a subdural hematoma 
and subarachnoid hemorrhage, requiring 
decompressive craniotomy, tracheostomy and 
jejunostomy, a surgical procedure in which 
a feeding tube is inserted directly into the 
jejunum, which is the middle part of the small 
intestine. Upon admission to Dr. Soto’s centre, 
the patient demonstrated no consistent visual 
tracking, no intentional communication and 
was assessed at Rancho Los Amigos Level II.  
Structured swallowing assessment identified 
moderate-to-severe dysphagia (DOSS 2), with 
continued dependence on tracheostomy and 
jejunostomy tube feeding.

day from Monday to Saturday. Two months 
later he was discharged to a home-based 
rehabilitation programme. Total time to full 
swallowing recovery: approximately three 
months. (Figure 8)

 

Treatment: Within six months, the patient 
underwent three cycles of Cerebrolysin 
therapy (30 mL/day for 10 days) combined 
with intensive swallowing rehabilitation 
and comprehensive multidisciplinary care. 
During rehabilitation, the patient progressed 
from exclusive enteral feeding to therapeutic 
oral intake, initially tolerating IDDSI Level 4 
(pureed foods) and IDDSI Level 3 (thickened 
liquids under supervision). Decannulation 
was successfully achieved during this period. 
As recovery progressed, the therapeutic focus 
shifted toward social reintegration, including 
participation in family Christmas and New 
Year’s dinners. 

Summary

• Stroke → Airway → Dysphagia → Recovery
• Severe stroke → intubation → tracheostomy
• Dysphagia → enteral nutrition → mixed → normal diet
• Rehabilitation + Cerebrolysin (2 cycles)
• Full swallowing recovery at ~3 months

Figure 8
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Evidence base and own cohort

Dr. Soto reviewed the mechanistic basis 
for Cerebrolysin in sensorimotor disorders: 
support for new circuit formation, enhanced 
sensorimotor connectivity, brain remodeling via 
neurogenesis, oligodendrogenesis and axonal 
remodeling, combined with downregulation of 
pro-inflammatory cytokines and upregulation 
of anti-inflammatory cytokines. 

He cited German Arbeitsgemeinschaft 
der Wissenschaftlichen Medizinischen 
Fachgesellschaften e. V. (AWMF) guidelines 
on rehabilitation of sensorimotor disorders, 
which record a 100% consensus for the 
use of Cerebrolysin to improve disability 
and motor function in stroke patients. This 
recommendation is also reflected in the 
Deutsche Gesellschaft für Neurorehabilitation 
(DGNR) Guideline, which states that 
Cerebrolysin can be used to improve the 
degree of disability and motor function after 
stroke. 

Outcome: Functional oral feeding was 
ultimately achieved with meaningful social 
reintegration. The patient progressed to 
full oral intake, including medications, with 
supervision required only for thickened 
liquids due to residual safety concerns. The 
jejunostomy tube was subsequently removed. 
(Figure 9)

 

He also presented a retrospective cohort from 
his own centre (2012–2022) covering 123 
patients – 33 treated with Cerebrolysin versus 
90 controls – showing a trend toward faster 
recovery of oral feeding and decannulation in 
the treatment arm. (Figure 10)

Figure 10

Male, 31 years old
Severe traumatic brain injury (TBI) after assault 
(Nov 15, 2024)
Initial findings:

Subdural hematoma + subarachnoid 
hemorrhage
Decompressive craniectomy
Tracheostomy
Jejunostomy feeding

Initial neurological state (rehab admission – 
Feb 7, 2025):

No consistent visual tracking
No intentional communication

RLAS II (generalized response)

Inpatient rehab:
Cerebrolysin ×3 
Multidisciplinary intensive Rehab: SLT
Decannulation (May, 2025)
Aug 18, 2025 (Discharge)

Figure 9
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emergency department within two hours of 
symptom onset. Baseline NIHSS was 21, with 
a pre-stroke modified Rankin Scale (mRS) 
score of 0. MRI demonstrated a large left basal 
ganglia lesion positive on DWI/ADC, as well 
as a cortical lesion involving the left temporal 
lobe (Wernicke area). Time-of-flight magnetic 
resonance angiography showed absence of 
flow in the left internal carotid artery (ICA) and 
M1 segment. (Figure 12,13)

Dr. Romano introduced aphasia as a language 
disorder resulting from brain damage that 
impairs speaking, understanding, reading and 
writing – while typically leaving intelligence 
intact. Approximately 30 to 40 % of stroke 
patients are left with aphasia, with a substantial 
proportion progressing to chronic aphasia. 
The consequences span communication, 
quality of life, return to work, depression, and 
an increased family and caregiver burden. 
(Figure 11)

  
CASE 
38-year-old female lawyer, Wernicke's aphasia

Baseline characteristics: The patient had 
no significant past medical history and 
presented with sudden onset of Wernicke’s 
(fluent receptive) aphasia and severe right-
sided hemiparesis. She was admitted to the 

Presentation by Dr. Marina Romano: Post-stroke Aphasia

Left Carotid artery  dissection
Followed by 2 stents in left ACI with 

complete re prefusion  

Left M1 thrombus  follow 
by succesfull 

thrombectomy 

Left ACI dissection 

Diagnostic Digital Subtraction
 Angiography (DSA)

Figure 11

Figure 13

Figure 12
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physical therapy, swallowing therapy, 
occupational therapy, speech-language therapy, 
and psychological support. Pharmacological co-
treatment included sertraline and memantine.

Outcome: At discharge from the rehabilitation 
centre, aphasia had partially improved, the 
nasogastric tube had been removed, and the 
patient had been successfully decannulated. 
She was able to walk a few steps independently. 
Neurological assessment showed NIHSS 14 and 
mRS 2. At three-month follow-up, the patient 
had achieved independent ambulation, 
with only minimal residual aphasia and mild 
hypophonia, characterized by reduced vocal 
intensity. Dysphagia had completely resolved. 
Clinical scores further improved to NIHSS 6, 
WAB 69, and Barthel Index 79, enabling her 
return to work.

Treatment: It consisted of intravenous 
rtPA followed by emergency mechanical 
thrombectomy. Due to carotid dissection, two 
stents were placed in the left internal carotid 
artery. Successful recanalization was achieved 
(TICI 2c). The patient subsequently developed 
hemorrhagic transformation and required 
mechanical ventilation for five days. Following 
extubation, mild residual aphasia and 
dysphagia persisted. Neurological assessment 
showed NIHSS 17, mRS 2, Western Aphasia 
Battery (WAB) score 35, consistent with severe 
aphasia, and Barthel Index 35.

She was transferred to a rehabilitation centre 
and treated with a Cerebrolysin dose of 30 mL 
for 10 days, combined with comprehensive 
multidisciplinary rehabilitation, including 

Evidence base – ESCAS trial and 
Argentinian review

Dr. Romano presented the ESCAS trial 
(published in Stroke, 2025), which evaluated 
Cerebrolysin plus speech-language therapy 
versus placebo plus speech-language therapy 
in patients with non-fluent aphasia following 
ischemic MCA-territory stroke. Enrolment 
occurred between day 3 and day 5 post-
stroke, with approximately 120 patients per 
arm. The WAB results showed significantly 
better scores in the Cerebrolysin arm at 30, 
60, and 90 days, with many patients moving 
from severe aphasia (WAB < 30) to near-
independent communication (WAB ≈ 80) at 
day 90. NIHSS decreased and Barthel Index 
increased consistently in the Cerebrolysin arm.
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She also presented findings from an  
Argentinian systematic review on 
pharmacotherapy in early rehabilitation 
following ischemic stroke, for which the 
three prioritized outcomes were aphasia, 
motor recovery and dependence. Of the 
drugs reviewed, Cerebrolysin showed the 
strongest evidence for motor recovery. She 
noted that this review predates the ESCAS trial 
and will need an update. (Figure 14, 15)

Figure 15Figure 14
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Summary
The webinar addressed the ongoing clinical challenge that, despite advances in acute stroke care,  

a large proportion of survivors experience persistent functional impairments. Against this 

background, the discussion highlighted the potential role of adjunctive, pharmacologically active 

therapies such as Cerebrolysin, particularly when administered during the early recovery phase and 

in combination with structured rehabilitation.

Through a series of case-based presentations supported by clinical evidence and guideline 

inclusions, the speakers illustrated how Cerebrolysin improves functional outcomes across different 

domains of post-stroke recovery.
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