











of the CAPTAIN trial series [3-5]. However, a single descriptive case cannot demonstrate efficacy, safety beyond
the observed patient course, or the contribution of one intervention within a complex multimodal pathway.
The report’s strengths are the detailed clinical chronology, serial neuroimaging, and documentation across
Neurosurgery, Intensive Care, Neurology, Psychiatry, and rehabilitation. Its limitations include the absence of
standardized serial functional scales beyond GCS and muscle strength, uncertainty regarding the exact injury
mechanism, and the lack of long-term follow-up. Future documentation would be strengthened by serial
Glasgow Outcome Scale-Extended, modified Rankin Scale, Barthel Index, and cognitive assessments.

Timeline

Table 1: Clinical course and treatment timeline

Date Key clinical event

23 Feb 2026 Admission with GCS 3; CT showed a large acute left subdural hematoma with herniation
signs. Emergency craniotomy and evacuation. ICU transfer; extubation; generalized
Seizure.

24-26 Feb 2026 |[Second generalized seizure; anticonvulsant therapy intensified; adjunctive Cerebrolysin
temporarily interrupted and subsequently reintroduced after reassessment.

28 Feb 2026 Hypoxemia, fever, and neurological deterioration. Chest CT angiography and repeat head
CT, secondary ischemic injury suspected.

6 Mar 2026 Transfer to Neurology; active and passive rehabilitation continued.

27 Mar 2026 Brain MRl documented residual traumatic lesions, recent right capsulo-lenticular ischemic
injury, and ventricular enlargement.

13 Apr 2026 Focal motor seizures with secondary generalization; controlled with anticonvulsant
medication.

21 Apr 2026 Discharge: conscious, cooperative, partially oriented; residual right spastic hemiparesis

with strength improved to 4/5.

Conclusion

In severe TBI, emergency surgery may be only the first step in a prolonged multidisciplinary pathway. Serial
imaging, repeated neurological examination, seizure control, management of systemic complications, and early
rehabilitation were central to this patient’s short-term improvement. The case supports careful documentation
of evolving complications and treatment decisions while avoiding causal conclusions that cannot be established
from an individual observation.

CASE SUMMARY
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...in severe TBI complicated by cranioplasty infection and repeated
cranial reconstruction

Abstract

Background: Severe traumatic brain injury (TBI) requiring decompressive craniectomy carries substantial
risks of death, persistent cognitive and language disability, post-craniectomy complications, and prolonged
dependence. Recovery may be further disrupted by cranioplasty infection and the need for repeated cranial
reconstruction.

Case presentation: A 53-year-old man sustained severe TBI in a work-related accident, with a left
frontoparietal acute subdural hematoma causing cerebral compression, skull-base and mandibular
fractures, and right-sided otorrhagia. Emergency decompressive craniectomy and hematoma evacuation
were followed by tracheostomy, temporary gastrostomy, and early cranioplasty. During neurorehabilitation,
cognitive impairment, mixed aphasia, imbalance, incoordination, and generalized weakness persisted.
Surgical-site fistulization and Staphylococcus aureus infection subsequently required debridement and
removal of the infected bone flap. During later rehabilitation, fluctuating alertness, agitation, somnolence,
disorientation, and worsening postural instability prompted urgent CT and neurosurgical review. No acute
surgically remediable lesion was found, and prolonged carbamazepine prophylaxis was discontinued
because of a suspected medication-related contribution. After definitive reconstruction of the large

left frontotemporoparietal defect, the patient showed substantial neurological recovery. At the latest
assessment, he was fully conscious and oriented, with normal limb strength, although mixed predominantly
motor aphasia, memory impairment, emotional lability, sensory deficits, and ataxic gait persisted.
Cerebrolysin was administered twice during rehabilitation at 10 ml/day for 10 consecutive days.
Conclusion: This case demonstrates meaningful neurological recovery despite severe TBI, repeated
neurosurgical procedures, cranioplasty infection, and prolonged neurobehavioral deficits. It emphasizes
longitudinal multidisciplinary reassessment, prompt evaluation of new deterioration, surgical source control,
medication review, and continued neurorehabilitation. The repeated use of Cerebrolysin was temporally
associated with improvement in neurological function.

Keywords: severe traumatic brain injury; acute subdural hematoma; decompressive craniectomy;
cranioplasty; surgical-site infection; neurorehabilitation; Cerebrolysin; case report

Introduction

Severe traumatic brain injury remains a major cause of death and long-term neurological disability. In patients
with mass effect or refractory intracranial hypertension, decompressive craniectomy may be lifesaving,
although survival can be accompanied by cognitive, language, behavioral, motor, and gait impairment [1-3].
Functional outcome depends on injury characteristics, prevention of secondary injury, systemic complications,
surgical timing, rehabilitation, and patient-specific factors.

Cranioplasty restores cranial protection and contour and may also influence cerebrospinal fluid dynamics,
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cerebral perfusion, and rehabilitation potential. Infection is among its most consequential complications
because it may require debridement, implant removal, antimicrobial therapy, and delayed reconstruction
[4-6]. We report a patient with severe TBI and acute subdural hematoma who demonstrated substantial
neurological recovery despite cranioplasty infection, removal of the infected flap, transient neurobehavioral
deterioration, and repeated cranial reconstruction.

Patient Information

A 53-year-old man with no documented pre-injury neurological disability sustained a severe work-related
head injury on 29 June 2025. Acute diagnoses included a left frontoparietal subdural hematoma with cerebral
compression, skull-base fracture, left mandibular fracture, and right-sided otorrhagia. Emergency left
decompressive craniectomy with evacuation of the subdural hematoma was performed.

A tracheostomy was undertaken on 7 July 2025 and subsequently decannulated. A gastrostomy was placed
on 15 July and removed on 28 July, indicating sufficient recovery of airway and swallowing-related functions.
Cranioplasty was performed on 1 August 2025.

Early Rehabilitation

The patient entered inpatient neurorehabilitation on 4 September 2025 with impaired memory and attention,
speech difficulty, generalized weakness, dynamic imbalance, and incoordination. CT on 10 September, although
affected by motion artefacts, demonstrated a left frontoparietal hygroma of approximately 10 mm, ventricular
compression, and approximately 3 mm rightward midline shift.

Multidisciplinary neurorehabilitation was initiated, and Cerebrolysin was administered at 10 ml/day for 10
consecutive days.

Cranioplasty infection and bone-flap removal

Persistent fistulous drainage subsequently developed in the left frontoparietal and parieto-occipital operative
region. On 18 November 2025, the patient underwent excision of the fistulous tracts, debridement of necrotic
tissue, and removal of the infected bone flap. Culture of wound discharge grew Staphylococcus aureus. The
postoperative course was satisfactory, and no recurrent drainage was reported.

CT on 19 November demonstrated postoperative changes, a small left hemispheric subdural hygroma, left
frontal subarachnoid cystic dilatation, and approximately 7 mm rightward midline shift. Doxycycline 100 mg
twice daily for 10 days was prescribed after discharge.

Figure 1: Cranial CT performed on 12 November 2025, demonstrating late postoperative changes following
evacuation of a left hemispheric subdural hematoma, including a small left hemispheric subdural hygroma,
postoperative gliotic changes, and mild rightward midline shift (~2 mm).



Transient neurobehavioral deterioration

The patient was readmitted for planned neurorehabilitation on 15 January 2026. Compared with the previous
admission, orientation and writing had improved, although clinically important memory impairment and
mixed aphasia persisted.

During 22-23 January, he developed reduced alertness, nocturnal agitation, daytime somnolence,
disorientation, behavioral change, and worsening postural instability. Given the history of severe TBI, multiple
operations, and recent wound infection, urgent CT and neurosurgical assessment were performed to exclude
recurrent structural or infectious pathology.

Laboratory testing showed no major acute abnormality. CT demonstrated a large left frontotemporoparietal
bone defect, chronic postoperative gliotic and cystic changes, mild ventricular enlargement, and only
approximately 2 mm rightward midline shift. Neurosurgical assessment identified no acute lesion requiring
operative treatment.

The family reported a similar episode during previous exposure to a higher carbamazepine dose. In the absence
of documented seizures, carbamazepine, which had been continued as prophylaxis, was discontinued and
clinical reassessment planned. Other centrally acting agents with sedative potential, including clonazepam,
alprazolam, and zopiclone, represented additional confounders. Because serum drug levels, sodium, EEG, and
formal adverse-drug-reaction assessment were unavailable, medication-related encephalopathy remained a
clinical suspicion rather than a confirmed diagnosis. A further 10-day course of Cerebrolysin at 10 ml/day was
administered during this rehabilitation period.

Definitive cranial reconstruction

Preoperative CT on 13 May 2026 demonstrated a large left frontotemporoparietal defect measuring
approximately 133 x 104 mm, a small left basal frontal encephalomalacic focus, and chronic vascular changes.
Definitive cranioplasty was performed during the 13—18 May 2026 neurosurgical admission.

Figure 2: Cranial CT performed on 19 November 2025, demonstrating postoperative changes following removal of
the bone flap, placement of an external drain within the postoperative cavity, and evacuation of a left hemispheric
subdural hematoma. Postoperative gliotic changes, a small left hemispheric subdural hygroma, and left frontal
subarachnoid cystic dilatation are also present, with rightward displacement of the midline structures by
approximately 7 mm.

Follow-up and Outcomes

Across approximately 12 months, the clinical trajectory was characterized by survival after a life-threatening
mass lesion, successful liberation from tracheostomy and gastrostomy, control of the S. aureus surgical-
site infection after removal of the infected bone flap, repeated neurorehabilitation, and definitive cranial
reconstruction.

At the latest documented assessment in June 2026, the patient was fully conscious with a Glasgow Coma Scale
score of 15 and oriented to time, place, and person. Limb strength had recovered to Medical Research Council
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grade 5/5 with normal muscle tone. Bulbar function, articulation, and phonation were normal, and sphincter
function was preserved.

Nevertheless, recovery remained incomplete. Residual mixed aphasia with predominantly motor features,
memory impairment, emotional lability, left hemihypoesthesia, ataxic gait, mild left-sided dysmetria, brisker
left-sided reflexes, bilateral extensor plantar responses, and bilateral palmomental reflexes persisted.

Overall, the outcome can therefore be characterized as meaningful and substantial neurological recovery
rather than complete recovery. Improvement occurred during a complex longitudinal course involving repeated
neurosurgical procedures, infection control, medication reassessment, two courses of Cerebrolysin, and
continued multidisciplinary neurorehabilitation. Consequently, the contribution of any individual intervention
cannot be quantified.

Figure 3: Cranial CT on 13 May 2026 showing a left frontotemporoparietal bone defect (~133 x 104 mm) with a small
left basal frontal area of encephalomalacia.

Discussion

This case is clinically instructive because favorable recovery occurred despite cumulative biological and
treatment burdens: severe mass-lesion TBI, decompressive craniectomy, repeated cranial reconstruction, S.
aureus surgical-site infection, removal of the infected flap, and transient neurobehavioral deterioration. It also
illustrates why prognosis after severe TBI should be reassessed longitudinally. Initial injury severity informs
prognosis but does not fully determine the extent of recovery achievable through prevention of secondary
injury, complication control, neuroplasticity, rehabilitation, and family support [7,8].

Decompressive craniectomy can reduce intracranial pressure and mortality in selected patients with refractory
intracranial hypertension, although favorable functional outcome is not guaranteed [1-3]. Following
craniectomy, a large skull defect may alter intracranial compliance, cerebrospinal fluid circulation, venous
return, cerebral blood flow, and metabolism. The clinical spectrum of syndrome of the trephined may include
motor, cognitive, language, behavioral, and gait manifestations that improve after cranioplasty [4,5]. In this
patient, the large persistent defect coincided with cognitive-language and gait impairment. However, the
absence of documented positional symptoms, perfusion abnormalities, or a quantified immediate response
to cranioplasty prevents a formal diagnosis.

Cranioplasty infection can interrupt rehabilitation and require further anesthesia, debridement, implant
removal, antimicrobial treatment, and delayed reconstruction. In this case, fistula formation, necrotic tissue,
positive S. aureus culture, and bone-flap removal confirm a clinically significant surgical-site infection.
Source control appeared successful according to the available clinical record, allowing subsequent definitive
reconstruction. The documented antimicrobial regimen, however, should not be generalized because detailed
susceptibility data and other infectious-disease information were unavailable.



The episode of somnolence, agitation, disorientation, and worsening balance highlights the importance of
systematic reassessment when new deterioration occurs after severe TBI. Structural, infectious, metabolic,
epileptic, and medication-related causes must be considered. Repeat CT and neurosurgical review excluded an
acute surgically remediable lesion. The subsequent discontinuation of prolonged carbamazepine prophylaxis
alsoillustratestheimportance of medication reconciliation. However, concurrent benzodiazepinesand zopiclone
were important confounders, and the absence of serum carbamazepine levels, sodium measurements, EEG,
and a documented post-withdrawal time course prevents causal attribution.

Contemporary guidance supports short-duration antiseizure prophylaxis when indicated and does not support
prolonged exposure without an appropriate clinical indication [9]. The present case therefore underlines
the need to reassess both the indication and duration of centrally acting medication during prolonged
neurorehabilitation. Cerebrolysin was administered twice during the rehabilitation course, each time at 10
ml/day for 10 consecutive days. Its multimodal neurotrophic and neurorestorative properties may be relevant
to recovery following severe brain injury. In this patient, the repeated courses were temporally associated
with further neurological improvement; however, because of the complex clinical course, concomitant
rehabilitation, surgical interventions, medication changes, and natural recovery, the contribution of any single
intervention cannot be quantified.

Limitations

Important limitations include the absence of complete acute injury severity metrics, detailed operative reports,
comprehensive rehabilitation-dose information, standardized neuropsychological and aphasia assessments,
and functional independence measures. Serum carbamazepine concentrations, sodium values, and EEG were
unavailable during the episode of transient deterioration. CT findings were derived from clinical reports rather
than central image review.

Conclusion

Meaningful neurological recovery is possible after severe TBI even when the course is complicated by
cranioplasty infection, removal of an infected flap, prolonged cognitive-language impairment, transient
neurobehavioral deterioration, and repeated cranial reconstruction. This case emphasizes the importance of
longitudinal multidisciplinary follow-up, systematic investigation of every new deterioration, effective surgical
source control, reassessment of potentially cognition-impairing medication, and continued goal-directed
neurorehabilitation.

Therepeatedadministration of Cerebrolysinwastemporallyassociated with furtherimprovementinneurological
function and may have supported the overall neurorestorative process. Nevertheless, its contribution cannot
be separated from the effects of rehabilitation, repeated neurosurgical interventions, medication changes,
and natural recovery. The case therefore supports cautious longitudinal prognostic reassessment rather than
attribution of recovery to a single intervention.

CASE SUMMARY

% Patient e 53 years e Severe TBI with acute subdural hematoma

% Challenge e Cranioplasty infection and repeated cranial reconstruction

@ Treatment e Cerebrolysin 10 mL/day IV x 10 days (2 cycles) + neurosurgery + multidisciplinary rehabilitation

ﬂ”ﬂn Outcome e GCS > 15 e Muscle strength recovered to 5/5 e Neurological recovery achieved

E Take Home Message

Even after severe traumatic brain injury complicated by multiple neurosurgical procedures, cranioplasty
infection, and prolonged neurobehavioral deficits, substantial neurological recovery may still occur when
potentially reversible factors are identified and addressed.
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INTRODUCTION

The role of Cerebrolysin as stand-alone or combination therapy...

Recovery after neurological injury is a multidimensional process, but after stroke, cognitive recovery is
often a critical prerequisite for meaningful functional recovery. Motor recovery alone does not guarantee
independence. A patient may regain the ability to walk, for example, but remain dependent because impaired
attention, slowed information processing, memory, or executive function limits safe mobility, communication,
decision-making, and participation in rehabilitation. Conversely, improving cognition can increase a patient’s
ability to engage with therapy, learn new strategies, and translate neurological recovery into everyday function.
Functional and cognitive recovery are therefore closely linked, with cognitive recovery often providing the
foundation for broader functional gains.

This relationship is particularly important after stroke. Cognitive impairment may result from the location
and severity of the acute lesion, but also be fortified by pre-existing or covert cerebrovascular disease, white
matter damage, or neurodegenerative processes. Recovery is therefore influenced by the condition of the
wider brain network and its innate ability to reorganize and compensate after injury. Beside already established
capacity for spontaneous improvement, there is unmet need to further promote neuroplasticity and restore
both cognitive and functional abilities.

Within this context, the multimodal mechanism of action of Cerebrolysin provides a biologically plausible
rationale for its use as an adjunct to neurological rehabilitation. Pre-clinical and clinical evidence suggest
that its pleiotropic effects may support neuronal survival, neuroplasticity, synaptic remodeling and network
reorganization, while also beneficially influencing mechanisms involved in secondary brain injury.

The ultimate goal of neurorestorative treatment is to help patients regain cognitive competence and translate
recovery into meaningful functional independence. The clinical cases presented in this chapter illustrate
different patterns of cognitive and functional recovery and highlight the potential for continued improvement
beyond the acute phase.
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...in a case of Guillain-Barré Syndrome with tetraparesis

Abstract

Guillain—Barré Syndrome (GBS) is a rare immune-mediated neuropathy commonly triggered by preceding
infections. While pathogens such as Campylobacter jejuni, cytomegalovirus, and Zika virus have

established associations with GBS, emerging evidence suggests that SARS-CoV-2 infection may also act

as a potential trigger through immune dysregulation, including pro-inflammatory cytokine activation and
neuroinflammatory pathways. (1,2,3,4) However, the relationship between COVID-19 and GBS remains
incompletely understood.

We report the case of a patient who developed acute inflammatory demyelinating polyneuropathy (AIDP),
a GBS variant, following COVID-19 infection, presenting with tetraparesis and hoarseness of voice, resulting
in significant functional impairment and dependence on caregivers. Considering the potential neurotropism
of SARS-CoV-2 and inflammatory mechanisms contributing to neural injury, Cerebrolysin was administered
as part of a multimodal treatment approach. Its neurotrophic and neurorestorative effects, including
modulation of neuroinflammation, support of neuroplasticity, and promotion of neuronal survival pathways,
provided the rationale for its use.

Treatment included plasmapheresis, cholinesterase inhibitors, vitamins, vasodilating agents, and
Cerebrolysin. Clinical assessment, electroneuromyography (ENMG) monitoring, and functional scales (5)
demonstrated progressive motor recovery. The treatment was well tolerated, with no adverse events
reported.

This case suggests that Cerebrolysin may represent a potential neurorestorative therapeutic option

in patients with post-COVID GBS. Further studies are required to evaluate its efficacy and underlying
mechanisms.

Keywords: Guillain-Barré Syndrome, tetraparesis, neurorestorative treatment, SARS-CoV-2

Introduction

Guillain—Barré Syndrome (GBS) is an acute immune-mediated polyradiculoneuropathy characterized by
progressive weakness, sensory disturbances, and, in severe cases, respiratory or autonomic dysfunction. It
is commonly triggered by infections such as Campylobacter jejuni, cytomegalovirus, Epstein—Barr virus, and
Zika virus. The underlying pathophysiology involves immune-mediated damage to peripheral nerves through
molecular mimicry, autoantibody production, complement activation, and inflammatory mechanisms.

Since the COVID-19 pandemic, increasing numbers of cases have described GBS following SARS-CoV-2 infection,
suggesting a potential post-infectious association. Proposed mechanisms include immune dysregulation,
excessive cytokine production, and neuroinflammatory responses that may contribute to peripheral nerve
injury. Although a temporal relationship has been observed, the exact causal mechanisms remain incompletely
understood.

Recovery from severe GBS often requires prolonged rehabilitation, particularly in patients with extensive



motor impairment. Therefore, therapeutic approaches that not only halt immune-mediated nerve damage
but also support neural recovery are of clinical interest. Cerebrolysin is a neuropeptide preparation with
neuroprotective and neurotrophic properties that has been widely investigated in stroke rehabilitation.
Proposed mechanisms include modulation of neuroinflammation, reduction of excitotoxicity, promotion of
neuroplasticity, and stimulation of neuronal survival and repair.

Thisreport describes the clinical course and functional recovery of a patient with severe post-COVID GBS treated
with standard therapy followed by two courses of Cerebrolysin as part of a multimodal neurorehabilitation
program.

Patient Information

A male patient developed severe COVID-19 infection confirmed by PCR on Day 0. Chest computed tomography
demonstrated bilateral polysegmental pneumonia involving approximately 72% of lung tissue, requiring
hospitalization and treatment according to institutional protocols.

Approximately three weeks after the acute infection, the patient developed progressive weakness affecting
both upper and lower extremities. Additional symptoms included impaired fine motor function, hoarseness of
voice, dysphagia, and choking episodes. The neurological deficits resulted in significant functional dependence
and inability to walk independently.

The patient had no relevant family history. The major antecedent medical event was severe SARS-CoV-2
infection.

Clinical Findings

Neurological evaluation on Day 21 demonstrated severe tetraparesis. Muscle strength was reduced to 3.0-
3.5/5 in the upper extremities and 2.0-2.5/5 in the lower extremities. Neurological examination also revealed
impaired fine motor function, dysphonia, and dysphagia accompanied by choking episodes. As a result of these
deficits, the patient was unable to ambulate independently and required substantial assistance with daily
activities. According to the Guillain—Barré Disability Scale, the severity of lower-limb impairment corresponded
to a level requiring wheelchair assistance.

Timeline

Table 1. Clinical Course and Treatment Timeline

Time Point Clinical Course and Therapeutic Interventions

Severe COVID-19 infection confirmed by PCR. Chest CT demonstrated bilateral polysegmental
Day 0 pneumonia with approximately 72% lung involvement. The patient was hospitalized and
treated according to institutional COVID-19 protocols.

Following resolution of the acute infection, progressive neurological symptoms developed,
Day 21 including weakness of the upper and lower extremities, dysphonia, dysphagia, choking
episodes, and impaired fine motor function.

Admitted to the neurology department. Neurological examination revealed tetraparesis
with muscle strength of 3.0-3.5/5 in the upper extremities and 2.0-2.5/5 in the lower
extremities. Diagnosis: acute inflammatory demyelinating polyneuropathy (AIDP), Guillain—
Barré Syndrome variant.

Day 21

Standard treatment was administered, including seven plasmapheresis sessions, Proserin,
Days 21-51 Nukleo 2.0, pentoxifylline, and vitamin B6. Disease progression stabilized; however,
significant motor deficits and functional dependence persisted.

Follow-up ENMG demonstrated moderate-to-severe sensorimotor demyelinating
polyneuropathy with absent sensory responses. The first neurorestorative treatment course
was initiated, consisting of Cerebrolysin 30 mL/day intravenously for 10 days followed by 5
mL/day intramuscularly for 20 days, together with supportive neurorehabilitation therapy.

Day 51
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Clinically meaningful improvement was observed. Upper-extremity strength improved to
Day 81 approximately 4/5and lower-extremity strength to approximately 3.5/5. ENMG demonstrated
improved motor nerve conduction, and the patient regained independent ambulation.

A second Cerebrolysin treatment course was initiated using the same dosing regimen (30

Day 84 mL/day intravenously for 10 days followed by 5 mL/day intramuscularly for 20 days).

Further neurological recovery was documented. Upper-extremity strength reached 5/5 and
lower-extremity strength improved to 4.5/5. Follow-up ENMG showed continued restoration

Day 127 of motor nerve conduction and the reappearance of sensory nerve responses. The patient
regained independence in activities of daily living, including dressing and self-care, and was
able to walk without assistance.

Throughout  No adverse events or treatment-related complications associated with Cerebrolysin therapy
Follow-up were reported.

Diagnostic Assessment

Brain CT revealed no acute intracranial abnormalities. Lumbar spine MRI showed degenerative changes,
including L3—L4 and L4—L5 disc protrusions and an L5-S1 disc herniation. Duplex ultrasonography of the lower
extremities excluded venous thrombosis.

Cerebrospinal fluid examination was unremarkable. Routine laboratory investigations were within normal
limits except for mildly elevated blood glucose levels (7.4 mmol/L). Serological testing showed 1gG antibodies
against cytomegalovirus, Epstein—Barr virus, and herpes simplex virus types 1 and 2, indicating prior exposure.
HIV testing was negative.

Electroneuromyography (ENMG) revealed a sensorimotor polyneuropathy of mixed axonal-demyelinating type
with predominant demyelinating features. The examination demonstrated fragmented M-responses of the
tibial nerve, reduced nerve conduction velocity, and decreased amplitudes in motor fibers, findings consistent
with acute inflammatory demyelinating polyneuropathy accompanied by secondary axonal involvement.
These findings supported the diagnosis of acute inflammatory demyelinating polyneuropathy (AIDP), the most
common variant of Guillain—Barré Syndrome.

Therapeutic Intervention

Following admission, the patient received standard therapy for Guillain—Barré Syndrome. Treatment included
seven sessions of plasmapheresis, Proserin 500 pg administered intramuscularly once daily for seven days,
Nukleo 2.0 administered intramuscularly once daily for eight days, pentoxifylline 100 mg intramuscularly once
daily for five days, and vitamin B6 administered intramuscularly once daily for fifteen days. This treatment
successfully stabilized disease progression; however, significant neurological deficits persisted and functional
recovery remained limited.

Given the persistent impairment, neurorestorative treatment was initiated. The first Cerebrolysin course
consisted of 30 mL/day administered intravenously for 10 consecutive days, followed by 5 mL/day administered
intramuscularly for 20 days. Concomitant therapy included intravenous tioctic acid, Neuromidin 20 mg orally
twice daily, Keltican twice daily, and vitamin B-complex supplementation. Following clinical improvement, a
second Cerebrolysin course was administered using the same dosing schedule.

Treatment was well tolerated, and no adverse events or treatment-related complications were reported during
the observation period.
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Figure 1: Dynamics of upper limbs signal of nerve-muscular motor conduction. ENMG from day O: signs of moderate
damage of nerves of upper extremities by demyelinating type — reduction of the speed of propagation of excitation
(SPE) along the nerves, increase in the latency of responses. ENMG on day 31: positive dynamics in the form of
restoration of the motor function of the nerves of the upper extremities. ENMG on day 77: positive dynamics was
recorded in the form of restoration of the motor function of the nerves of the upper extremities
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Figure 2: Dynamics of lower limbs signal of nerve-muscular motor conduction. ENMG from day O: signs of moderate
to severe damage of motor nerves of the low extremities by demyelinating type — reduction of the speed of
propagation of excitation (SPE) along the nerves. ENMG on day 31: positive dynamics in form of restoration of motor
function of the nerves of the lower extremities. ENMG on day 77: positive dynamics was recorded in the form of
restoration of the motor function of the nerves of the lower extremities.
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Figure 3: Dynamics of upper limbs signal of nerve-muscular sensory conduction. ENMG dated 17.10.2020: sensory
polyneuropathy. Sensory nerve responses was absent at the time of this investigation. ENMG dated 02.12.2020:
responses on sensory nerves with minimal positive dynamics.

Follow-Up and Outcomes

Following the first course of Cerebrolysin, clinically meaningful improvement became evident. Muscle strength
increased to approximately 4/5 in the upper extremities and 3.5/5 in the lower extremities. The patient regained
the ability to walk independently without caregiver assistance, and ENMG demonstrated improvement in
nerve conduction parameters.

After completion of the second treatment course, neurological recovery continued. Upper-extremity strength
improved to 5/5, while lower-extremity strength reached 4.5/5. The patient regained independence in
activities of daily living, including dressing and self-care, attended follow-up visits without assistance, and was
able to walk long distances without support. Serial ENMG assessments demonstrated progressive restoration
of motor nerve function and reappearance of sensory nerve responses that had previously been absent.
Electrophysiological improvement was particularly evident in nerve conduction velocity, which increased from
23.8 m/s to 63.9 m/s in the lower extremities and from 48.1 m/s to 53.7 m/s in the upper extremities. At
the final follow-up visit, the patient attended independently, reflecting substantial recovery of mobility and
functional status. Serial evaluations using the Hughes Disability Scale and the Global Guillain—Barré Functional
Recovery Scale demonstrated progressive functional improvement throughout the observation period, with
recovery of both upper- and lower-extremity motor function and restoration of independent mobility.

Syndrome scale Guillan-Barre (Hugher R.A 1990)
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Figure 4: GBS separate dynamics of upper and lower limbs motor activity. At the moment of the disease onset since
acute signs of tetraparesis development lower extremities were damaged more pronouncedly, resulted with the
score 4.0 — (confined to a wheelchair or bed), function of upper extremities was evaluated with the score 3.0 (some
movements saved, but is not able to perform neither of the actions from the first 2 points).



Syndrome scale Guillan-Barre
Van der Meche F.G, Schmitz P. 1992
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Figure 5: GBS common dynamics of upper and lower limbs motor activity. In the second scale of Guillain Barre
Syndrome evaluation the general movement activity of upper and lower extremities is evaluated. July, August —
evaluation score 4,3 without neurorestorative therapy is corresponding to the absent of movement ability more than
10 meters with walker. Following 3 months on the background of two courses of neurorestorative therapy patients
achieves symptoms regress, possibility to walk without walker support on himself, ability to hand work.

Discussion

This case describes substantial neurological recovery in a patient with severe post-COVID Guillain—Barré
Syndrome treated with standard therapy followed by two courses of Cerebrolysin as part of a multimodal
rehabilitation strategy.

The temporal relationship between severe SARS-CoV-2 infection and the subsequent development of acute
inflammatory demyelinating polyneuropathy is consistent with previously reported cases of post-COVID GBS.
The patient developed progressive tetraparesis, dysphagia, and dysphonia approximately three weeks after
the acute infection, a timeframe compatible with an immune-mediated neurological complication.

Although plasmapheresis halted disease progression, motor recovery remained limited during the initial
phase of treatment. More pronounced clinical and electrophysiological improvements became evident after
initiation of neurorestorative therapy. These improvements included gains in muscle strength, restoration
of independent ambulation, recovery of activities of daily living, increased nerve conduction velocities, and
reappearance of sensory responses on electrophysiological testing.

Cerebrolysin has demonstrated neuroprotective and neurorestorative effects in several neurological disorders,
particularly ischemic stroke. Proposed mechanisms include modulation of neuroinflammatory pathways,
enhancement of neuroplasticity, support of neuronal survival, and stimulation of repair processes. These
biological effects may also be relevant in post-infectious peripheral nerve injury, where inflammation and
secondary neuronal dysfunction contribute to disability.

However, interpretations should remain cautious. Guillain—Barré Syndrome may undergo spontaneous
recovery, and the contributions of concomitant rehabilitation measures and supportive pharmacological
therapies cannot be excluded. Consequently, a causal relationship between Cerebrolysin treatment and the
observed recovery cannot be established based on a single case report.

Nevertheless, the parallel improvements observed in clinical status and electrophysiological parameters
highlight the potential value of further research investigating neurorestorative therapies in severe post-
infectious peripheral neuropathies.

Patient Perspective

During follow-up visits, the patient described his recovery as follows:
“| feel the strength returning to my legs and arms. | really want to run and shake hands with everyone | meet.
| enjoy every movement that | had previously taken for granted.”
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CASE SUMMARY

e 70 years e Post-COVID Guillain-Barré syndrome (AIDP variant)

roj Patient

% Challenge e Severe tetraparesis, dysphagia and loss of independent ambulation

@ T e Cerebrolysin 30 mL/day IV x 10 days, Cerebrolysin 5 mL/day IV x
reatment ) T
20 days + plasmapheresis + rehabilitation

e Upper limb strength: 3-3.5/5 - 5/5 e Lower limb strength: 2-2.5/5
Out
\m utcome - 4.5/5 e Independent walking

E Take Home Message
Cerebrolysin supported rapid and clinically meaningful motor recovery in a severe case
of post-COVID Guillain—Barré syndrome and can be associated with restoration of
motor nerve function and regained ability to walk independently.
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...in the treatment of hypertension-associated moderate VCI

Abstract

Background: Arterial hypertension is an important risk factor for cerebrovascular disease and vascular
cognitive impairment. Chronic hypertension may contribute to cerebral small-vessel disease and progressive
neurological and cognitive dysfunction despite antihypertensive treatment. A comprehensive therapeutic
approach addressing both vascular risk factors and neurological consequences may therefore be clinically
relevant.

Case presentation: We present the case of a 63-year-old man with a six-year history of arterial hypertension,
class | obesity, dyslipidemia, and hypertensive encephalopathy accompanied by moderate cognitive
impairment and high trait anxiety. At presentation, blood pressure was 160/100 mmHg, brain MRI
demonstrated Fazekas grade Il small-vessel disease, and cognitive assessment showed an MMSE score of 27
and a Clock Drawing Test score of 6. The patient received standard antihypertensive therapy together with
Cerebrolysin 30 mL intravenously once daily for 21 days, excluding weekends. Blood pressure subsequently
stabilized at 130/80 mmHg. Cognitive performance improved progressively, with MMSE scores increasing

to 28 at Day 30 and 29 at Day 90, while Clock Drawing Test scores increased to 7 and 9, respectively. Trait
anxiety decreased from a high to a low level and remained low throughout follow-up. Headache and
dizziness also improved.

Conclusion: Comprehensive treatment including blood-pressure control and a course of Cerebrolysin was
associated with sustained improvement in cognitive and psycho-emotional measures over 90 days. The
observation is consistent with previous evidence suggesting potential cognitive benefits of Cerebrolysin in
vascular dementia and with recent C-REGS2 data showing improved 90-day cognitive outcomes, particularly
among patients with pre-existing cognitive impairment. However, causal conclusions cannot be drawn from
this single case.

Keywords: hypertensive encephalopathy; arterial hypertension; vascular cognitive impairment; anxiety;
cerebrovascular insufficiency; Cerebrolysin; MMSE; Clock Drawing Test.

Introduction

Chronic arterial hypertension is a major risk factor for cerebrovascular disease and vascular cognitive
impairment. Sustained blood-pressure elevation contributes to cerebral small-vessel disease and structural
brain injury, which may manifest clinically as cognitive impairment before the development of overt dementia.
Effective blood-pressure controlis fundamental to preventing furthervascular braininjury. However, stabilization
of blood pressure does not necessarily reverse established neurological or cognitive consequences of chronic
cerebrovascular disease. This provides a rationale for comprehensive approaches combining vascular risk-
factor management with interventions aimed at supporting neurological function and recovery.

Cerebrolysin hasbeeninvestigated in vascular cognitive disorders, including vascular dementia. Inarandomized,
double-blind, placebo-controlled multicenter trial involving 242 patients with vascular dementia, Cerebrolysin
added to basic treatment was associated with improvements in cognitive and global clinical outcomes over
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24 weeks. A subsequent Cochrane review found possible benefits in cognition and general function, although
the certainty of evidence was considered very low because of methodological limitations and heterogeneity
among the available studies.

More recently, the C-REGS2 comparative-effectiveness study provided evidence regarding cognitive outcomes
after moderate acute ischemic stroke. Among 1,769 patients, 1,021 received Cerebrolysin and 748 received
standard treatment. At 90 days, ordinal MoCA outcomes favored Cerebrolysin, with a more pronounced effect
in patients with pre-existing cognitive impairment. A dedicated 2026 analysis reported a MoCA effect of +3.24
points in favor of Cerebrolysin among patients with pre-stroke cognitive impairment, compared with +0.8
points among those without previous impairment.

Against this background, we describe a patient with hypertensive encephalopathy and moderate cognitive
impairment who demonstrated progressive cognitive and psycho-emotional improvement during 90 days of
comprehensive treatment.

Patient Information

A 63-year-old man with a six-year history of arterial hypertension presented for medical evaluation. Before
seeking medical attention, he had experienced recurrent headaches and dizziness but had not undergone
regular medical follow-up and had self-medicated with analgesics.

Clinical assessment established essential arterial hypertension, grade 2, with high cardiovascular risk.
The patient had class | obesity (BMI 32.01 kg/m?), a positive family history, and marked dyslipidemia. The
neurological diagnosis was hypertensive encephalopathy (ICD-10 167.4) accompanied by moderate cognitive
impairment and anxiety symptoms.

Clinical Findings

Baseline blood pressure was 160/100 mmHg. Laboratory investigations demonstrated total cholesterol 245
mg/dL, triglycerides 251 mg/dL, LDL cholesterol 160 mg/dL, VLDL cholesterol 50 mg/dL, HDL cholesterol 35
mg/dL, and an atherogenicity coefficient of 6.0. Echocardiography demonstrated left ventricular hypertrophy.
Ultrasound examination of the brachiocephalic arteries revealed an atherosclerotic plaque in the distal right
common carotid artery causing approximately 25% stenosis, without hemodynamically significant impairment
of blood flow.

Figure 1. Brain MRl demonstrating findings consistent with vascular encephalopathy and Fazekas grade Il small-
vessel disease.

Baseline cognitive assessment showed an MMSE score of 27 and a Clock Drawing Test score of 6. The
Spielberger—Khanin Anxiety Inventory demonstrated low state anxiety but high trait anxiety. No signs of
depression were identified using the Zung Self-Rating Depression Scale.

Diagnostic Assessment

The diagnosis was based on the medical history, clinical examination, blood-pressure measurements, laboratory
investigations, cardiovascular and cerebrovascular imaging, and standardized cognitive and psycho-emotional
assessments.



The overall findings indicated arterial hypertension with multiple vascular risk factors, including obesity,
marked dyslipidemia, left ventricular hypertrophy, carotid atherosclerosis, and MRI evidence of cerebral small-
vessel disease. Cognitive impairment was identified in the context of vascular encephalopathy, accompanied
by high trait anxiety without clinically relevant depression.

The final diagnosis was hypertensive encephalopathy (167.4) associated with moderate cognitive impairment
and anxiety symptomes.

Timeline

Table 1: Clinical course and treatment timeline

Time/Day | Clinical course and intervention

Headache, dizziness, elevated blood pressure (160/100 mmHg), mild cognitive impairment
and high trait anxiety. Initiated standard antihypertensive therapy plus Cerebrolysin 30 mL IV.

Days 1-21 | Continued Cerebrolysin 30 mL IV once daily (weekdays only).

Baseline

Improvement in headache and dizziness; blood pressure reduced to approximately 130/80

Discharge . . .

! g mmHg. Continued outpatient pharmacological treatment.
Day 30 Further cognitive and psycho-emotional improvement with reduced anxiety.
Day 90 Sustained psycho-emotional benefits and continued cognitive improvement.

Therapeutic Intervention

The patient received standard antihypertensive therapy together with Cerebrolysin 30 mL intravenously once
daily for 21 days, excluding weekends.

After completion of the treatment course, continued pharmacological management, blood-pressure and heart-
rate monitoring, lifestyle modification, and follow-up by the general practitioner, cardiologist, and neurologist
were recommended. Thus, treatment addressed both the underlying vascular risk factors and the neurological
manifestations of the disease.

Follow-up and Outcomes

The patient demonstrated progressive improvement in cognitive and psycho-emotional status.

At Day 30, the MMSE increased from 27 to 28 and the Clock Drawing Test from 6 to 7. Trait anxiety decreased
from a high to a low level, while state anxiety remained low.

At Day 90, the MMSE reached 29 and the Clock Drawing Test 9 points. The low level of trait anxiety was
maintained. Blood pressure stabilized at approximately 130/80 mmHg, while headache and dizziness
significantly improved. No negative neurological changes were documented.

Importantly, cognitive improvement continued after completion of the 21-day Cerebrolysin course. However,
because anti-hypertensive therapy and other components of comprehensive management continued during
follow-up, the observed improvement cannot be attributed to Cerebrolysin alone.

Discussion

This case describes a patient with hypertensive encephalopathy, cerebral small-vessel disease, and cognitive
impairment who demonstrated progressive improvement in cognitive performance during 90 days of
comprehensive treatment. MMSE improved from 27 to 29 points and Clock Drawing Test performance from 6
to 9 points, while high trait anxiety decreased to a low level.

The findings are clinically relevant because cognitive impairment associated with hypertension and cerebral
small-vessel disease may reflect persistent consequences of vascular brain injury. Blood-pressure control is
essential to limit further vascular damage, but established cognitive dysfunction may not necessarily normalize
following stabilization of blood pressure alone. A comprehensive approach addressing both vascular risk and
neurological manifestations may therefore be of interest.

Previous clinical evidence provides relevant context. In the randomized, double-blind, placebo-controlled
multicenter trial by Guekht et al., 242 patients with vascular dementia received Cerebrolysin or placebo
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in addition to basic treatment. After 24 weeks, Cerebrolysin was associated with greater improvement in
cognitive and global clinical outcomes. A subsequent Cochrane review of six trials also suggested possible
benefits in cognition and general function. These findings support clinical interest in Cerebrolysin for vascular
cognitive disorders but do not establish its efficacy in hypertensive encephalopathy.

The recent C-REGS2 findings provide additional, although indirect, support for an effect on cognitive outcomes
after cerebrovascular injury. In 1,769 patients with moderate acute ischemic stroke, ordinal MoCA outcomes
at 90 days favored Cerebrolysin. The effect was particularly pronounced in patients with pre-existing cognitive
impairment. A dedicated analysis reported a +3.24-point MoCA effect in patients with pre-stroke cognitive
impairment compared with +0.8 points in those without previous impairment. Although C-REGS2 investigated
acute ischemic stroke rather than hypertensive encephalopathy, these findings are noteworthy because they
suggest that patients with pre-existing cognitive vulnerability may be particularly relevant when evaluating
cognitive outcomes.

Cerebrolysin has been investigated as a multimodal peptide preparation with neurotrophic, anti-inflammatory,
anti-apoptotic, antioxidant, and neuroplastic effects. Such properties could theoretically complement vascular
risk-factor control by supporting neuronal function and adaptive plasticity in patients with established vascular
brain injury. The continued cognitive improvement after completion of the 21-day treatment course is
compatible with this hypothesis, but the present case cannot establish a mechanistic relationship.

The improvement in anxiety should also be interpreted cautiously. It occurred together with improved blood-
pressure control and relief of headache and dizziness, and therefore may reflect the overall therapeutic
response rather than a specific effect of Cerebrolysin.

This case should be regarded as hypothesis-generating rather than evidence of treatment efficacy. Nevertheless,
the sustained cognitive improvement observed in this patient, together with previous evidence in vascular
dementia and recent C-REGS2 cognitive findings after ischemic stroke, supports further investigation of
strategies aimed at cognitive preservation and recovery in patients with vascular brain injury.

Conclusion

In this patient with hypertensive encephalopathy, cerebral small-vessel disease, and moderate cognitive
impairment, comprehensive treatment with antihypertensive therapy and a 21-day course of Cerebrolysin was
associated with progressive improvement in cognitive performance and sustained reduction in trait anxiety
over 90 days.

The observation is compatible with previous evidence suggesting potential cognitive benefits of Cerebrolysin
in vascular dementia and with C-REGS2 findings indicating improved cognitive outcomes after acute ischemic
stroke, particularly among patients with pre-existing cognitive impairment. However, the different clinical
populations and study designs preclude direct extrapolation, and causality cannot be established from this
case.

CASE SUMMARY

% Patient e 63 years e Hypertensive encephalopathy with moderate cognitive impairment

% Challenge e Cerebral small-vessel disease, cognitive decline and high anxiety

@ Treatment e Cerebrolysin 30 mL/day IV x 21 days + antihypertensive therapy

|]ﬂ|]u Outcome ¢ MMSE 27 - 29 e Clock drawingtest6 - 9

@ Take Home Message

In a patient with hypertensive encephalopathy, small-vessel disease, and cognitive impairment,
multimodal treatment including Cerebrolysin was associated with sustained cognitive and
emotional improvement over 90 days.
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...in functional and cognitive post-stroke recovery

Abstract

A male patient born in 1954 presented with acute ischemic stroke involving the left middle cerebral artery
territory, manifesting as sensory aphasia and right hemiparesis. Initial neurological severity was substantial,
with a National Institutes of Health Stroke Scale (NIHSS) score of 16. Brain MRI confirmed acute infarction

of the left temporal and parietal lobes. Standard acute stroke management was initiated, including
Cerebrolysin 10 mL intravenously once daily. At 2 weeks, speech recovered completely and motor deficits
improved partially. During 1-year follow-up, moderate cognitive impairment emerged and was managed

with donepezil, escitalopram, repeated Cerebrolysin courses, and comprehensive rehabilitation. After 1

year, NIHSS improved to 6 and Mini-Mental State Examination (MMSE) improved from 22 to 24. This case
highlights the potential safety and supportive role of repeated Cerebrolysin use across different rehabilitation
stages after ischemic stroke.

Keywords: Acute ischemic stroke, Aphasia, Neurorehabilitation, Long-term follow-up

Introduction

Recovery after ischemic stroke evolves across acute, subacute, and chronic phases, often involving persistent
motor, language, and cognitive deficits and remains a major contributor to global disability (3). Pharmacologic
strategies that may enhance neuroplasticity and support long-term recovery are of particular interest when
integrated with multidisciplinary rehabilitation, especially in the context of ongoing ischemia/reperfusion-
related secondary injury mechanisms (1, 4). Cerebrolysin has been studied as a neuropeptide preparation with
possible neurotrophic and neurorestorative effects in stroke recovery and is considered a potential adjunct to
standard care (2). Post-stroke recovery processes, including angiogenesis and neuronal remodeling mediated
by immune cells, further support the biological plausibility of enhanced functional improvement over time (5).
This report describes an extraordinary case of early language recovery followed by longitudinal cognitive and
motor improvement over 1 year in a patient treated with repeated Cerebrolysin courses alongside structured
rehabilitation.

Patient Information

A male patient born in 1954 was hospitalized in acute condition after awakening with impaired speech and
weakness of the right arm and leg. According to his wife, symptoms were first noted in the morning upon waking.
His past medical history was notable for a previous ischemic stroke in 2015, from which he had completely
recovered. Vascular risk factors included hypertension, with blood pressure on admission measuring 150/90
mmHg.
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Clinical Findings and Timeline

Neurological examination on admission demonstrated sensory aphasia and right-sided hemiparesis with
Medical Research Council strength graded 3/5. Stroke severity was reflected by an NIHSS score of 16.

Figure 1: MRl on admission.

Timeline

Table 1: Clinical course and treatment timeline

Time point Clinical event

Day 0 Acute ischemic stroke; NIHSS 16; sensory aphasia; right hemiparesis 3/5
First 2 weeks Complete speech recovery; motor improvement to 4/5

90 Days NIHSS 9

Month 4 MMSE 22; moderate cognitive impairment identified

Months 4-12 | Repeated 10-day Cerebrolysin courses every 3 months + rehabilitation
Year 1 NIHSS 6; MMSE 24

Diagnostic Assessment

Brain MRI showed acute infarction in the territory of the left middle cerebral artery involving the left temporal
and parietal lobes, anatomically consistent with the observed aphasia and contralateral motor deficits.

At 90-day follow-up, the patient had an NIHSS score of 9. Four months after stroke, neurocognitive reassessment
revealed moderate cognitive impairment, with an MMSE score of 22.

Therapeutic Intervention

In the acute stroke phase, the patient received mannitol, acetylsalicylic acid, enalapril, atorvastatin and
Cerebrolysin. Cerebrolysin was initially prescribed intravenously once daily.

Following the identification of post-stroke cognitive impairment at 4 months, treatment was expanded
to include donepezil 5 mg once daily and escitalopram 5 mg once daily. Cerebrolysin was continued as a
longitudinal neurorecovery strategy, administered every 3 months for 1 year as a 10-day course of 30 mL
intravenously once daily.

In parallel, the patient underwent comprehensive rehabilitation including occupational therapy and
neuropsychological training.

Follow-Up and Outcomes

Two weeks after stroke onset, the patient showed complete recovery of speech and partial motor recovery,
with right-sided weakness improving from 3/5 to 4/5.
At 4 months, despite strong language recovery, moderate cognitive impairment was identified. With continued



pharmacological treatment and rehabilitation, further gradual improvement was observed.

At 1 year, the NIHSS score improved from 16 to 6, indicating substantial neurological recovery. Cognitive
performance also improved, with MMSE increasing from 22 to 24. Cerebrolysin was well tolerated across all
treatment periods, and no safety concerns were reported.

Discussion

This case illustrates meaningful multidomain recovery after left middle cerebral artery ischemic stroke,
including rapid restoration of speech, progressive motor improvement, and partial cognitive recovery over 1
year.

The particularly striking feature is the complete recovery of speech within 2 weeks despite an initially severe
presentation with sensory aphasia and temporal-parietal infarction. While spontaneous recovery and early
reperfusion-independent neurobiological restitution may explain part of this trajectory, the concurrent use of
Cerebrolysin may have supported early neuroplastic adaptation. (1,2,4)

The later emergence of vascular cognitive impairment is clinically relevant and reflects a common yet often
underrecognized challenge in stroke survivors. Repeated Cerebrolysin cycles, combined with donepezil,
escitalopram, occupational therapy, and neuropsychological training, were associated with stabilization and
mild improvement in MMSE over the following months. (2)

The principal limitation is the single-case design, which prevents attribution of causality to Cerebrolysin
alone. The patient received multimodal treatment; natural recovery, secondary prevention and rehabilitation
interventions likely all contributed to the favorable outcome. (1,4) Nevertheless, the safe use of Cerebrolysin
in both early and later recovery phases and the sustained functional gains make this an instructive case for
extraordinary neurorecovery.

Conclusion

This case demonstrates that repeated Cerebrolysin administration across acute and chronic recovery stages
was safe and associated with favorable language, motor, and cognitive outcomes after ischemic stroke.
Although the contribution of multimodal rehabilitation must be acknowledged, this extraordinary recovery
course supports further controlled studies examining the role of Cerebrolysin in different phases of stroke
rehabilitation.

Patient Perspective

According to the family, the most meaningful improvement was the rapid restoration of communication in the
first weeks, followed by gradual recovery of independence in daily activities during the first year.

CASE SUMMARY

% Patient e 70 years e MCA ischemic stroke

% Challenge e Sensory aphasia and hemiparesis

@ Treatment e Cerebrolysin 30 mL/day IV x 10 days + rehabilitation

D[I[lu Outcome o NIHSS16 > 6 e MMSE 22 > 24 e Complete speech recovery

E\ Take Home Message

Long-term monitoring and repeated Cerebrolysin administration integrated with
structured rehabilitation may support sustained recovery and help address
emerging post-stroke cognitive impairment.
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...0f post-herpes simplex encephalitis with neuropsychiatric symptoms

Abstract

Herpes simplex encephalitis (HSE) is a severe central nervous system (CNS) infection associated with
cognitive de-cline, psychotic symptoms, and epilepsy. Despite aggressive antiviral and corticosteroid
treatments, post-HSE compli-cations remain challenging to manage. We report a case of a 33-year-

old female patient with post-HSE neuropsychi-atric symptoms who showed significant improvement
following Cerebrolysin treatment. The patient was treated with acyclovir and dexamethasone in the acute
phase, followed by Cerebrolysin administration in the post-acute phase. This case highlights the potential
therapeutic role of Cerebrolysin in managing post-encephalitic cognitive dysfunc-tion, underscoring the
need for further studies.

Keywords: herpes simplex encephalitis, neuropsychiatric symptoms, Cerebrolysin, case report

Introduction

Herpes simplex encephalitis (HSE) is a common cause of viral

encephalitis that can lead to severe neurological and neuropsy-chiatric sequelae, including cognitive
impairment, epilepsy, and behavioral abnormalities [1,2]. Standard treatment with intrave-nous acyclovir and
corticosteroids mitigates acute infection but does not prevent long-term complications [3,4]. Currently, no
established treatments exist for managing post-HSE complica-tions. Cerebrolysin is a neuropeptide preparation
with potential neurorestorative effects [5]. Cerebrolysin has shown promise in experimental models of
neuroregeneration [6]. However, clini-cal evidence in post-encephalitic patients remains limited. This report
describes a case that demonstrated a clinically meaningful benefit from Cerebrolysin administration.

Case Presentation

A 33-year-old female with no prior medical history presented to the emergency department with fever (38.4°C),
headache, and anterograde amnesia. The patient reported upper respiratory symptoms for 5 days prior to
admission. Initially, she presented with fever and voiding difficulty, leading to a misdiagnosis of cys-titis at
another hospital. However, despite receiving treatment for a urinary tract infection, the patient’s symptoms
progressed, and on day 5 of symptom onset, she was transferred to our hospital due to altered consciousness.
Upon arrival at the emergency de-partment, routine blood tests and urine analysis were performed; however,
no significant abnormalities were found to explain the fever and impaired consciousness. Consequently, a
lumbar punc-ture was performed to investigate the possibility of a central nerv-ous system (CNS) infection or
other neurological disorders.

Cerebrospinal fluid (CSF) analysis revealed an elevated white blood cell (WBC) count (65 cells/uL; lymphocytes
80%, mono-cytes 14%, neutrophils 5%, atypical cells 1%), red blood cells (RBCs) 15 cells/uL, protein 97.8 mg/
dL, and glucose 65 mg/ dL (with corresponding serum glucose of 130 mg/dL). Herpes simplex virus type 1
(HSV-1) DNA was detected in the CSF, con-firming the diagnosis of herpes simplex encephalitis (HSE). The



clinical course is summarized in Table 1. Brain magnetic reso-nance imaging (MRI) demonstrated a diffuse
cortical diffusion restriction lesion centered on the insular region (Figure 1A-F). Electroencephalography (EEG)
showed continuous periodic lat-eralized epileptiform discharges (PLEDs) at 0.3 Hz in the right temporal region,
first appearing one minute after the second pe-riod of eye closure (Figure 2A-C).

Table 1: Timeline of the patient’s clinical course, diagnostic find-ings, and therapeutic interventions during hospitalization
and follow-up

Timeline Clincial Course & Interventions

Day 0 First Admission

e Fever, Urinary symptoms, Confusion, Anterograde Amnesia
e Acyclovir 10mg/kg three times daily (14 days)

e Dexamethasone 2mg four times daily (4 days)

e MMSE 18/30

Day 7 HSV-1 Confirmed in CSF

e CSF: WBC 65(Lymphocyte 80%, monocyte 14%),

e Protein 97.8

e MRI: Right temporal involvement

e EEG: Periodic epileptiform discharges in the right temporal region
Day 30 Discharged
e Cognitive impairment persists (MMSE 22/30)

e New symptoms: Agitation, Behavioral changes

Day 45 Second Admission
e \Worsening neuropsychiatric symptoms
e Dysphagia present

Day 50 Cerebrolysin Treatment
¢ 10 mL BID for 1 week, then 10 mL TID for 3 weeks
e |nitial response minimal

Week 14 Gradual Improvement

e  MMSE increased 26/30

e Behavioral symptoms improved
Month 6 Full Recovery

MMSE 30/30

e Return to work (Bakery)

e MRI: Residual right temporal atrophy
e EEG: Normalized rhythm

Abbreviations: BID, twice daily, TID, three times daily

The patient received intravenous acyclovir (10 mg/kg every 8 hours) for two weeks, which led to an
improvement in urinary frequency and urgency. Cognitive function also showed partial improvement, with
the Mini-Mental State Examination (MMSE) score increasing from 18 to 22. However, persistent amnesia and
new-onset dysphagia were observed one month after discharge. The patient was subsequently readmitted
due to worsening neu-ropsychiatric symptoms and progressive swallowing dysfunction, characterized by food
retention in the mouth without swallowing. Despite the initial improvement following treatment for herpes
simplex encephalitis, neurological and psychiatric manifestations gradually worsened after discharge. The
patient developed dis-inhibited sexual behavior and exhibited episodes of irritability, verbal aggression, and
physical aggression. The patient’s family reported increasing agitation, confusion, and behavioral changes,
which significantly impaired daily functioning.

Given the worsening neuropsychiatric symptoms and swallow-ing difficulties, further evaluation and
management were deemed necessary. A psychiatric consultation was performed, and consid-ering the temporal
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association of symptom onset, the findings strongly suggested that the neuropsychiatric manifestations were
attributable to herpes simplex encephalitis.

Figure 1: Brain MRI diffusion-weighted images. A—C indicated a diffuse cortical diffusion restriction
lesion centered on the insular region. Brain MRI FLAIR images; D—E also demonstrated this
finding. Additionally, brain MRI with gadolinium enhancement (F) suggested focal cerebral

edema and a diffuse inflammatory lesion in the right temporal and left insular regions.

EKG1 - EKG2 3
EOG1 - EOG2 | -

Figure 2: The initial EEG showed continuous periodic lateralized epileptiform discharges at 0.3 Hz in the right
temporal region, first ap-pearing one minute after the second period of closed eyes. This EEG was obtained five
minutes after the second period of eyes closed with awake.

The patient received intravenous Cerebrolysin infusion [7]. The treatment regimen consisted of 10 mL of
Cerebrolysin di-luted in 100 mL of saline solution, administered intravenously twice daily during the first
week and subsequently increased to three times daily, with a total daily dose of 30 mL. No adverse effects
or complications were observed during the treatment pe-riod. Initial clinical improvements were minimal.
However, after 4 weeks of Cerebrolysin therapy, the patient exhibited gradu-al improvement in both cognitive
and behavioral symptoms. Throughout the 4-week course of Cerebrolysin treatment, the patient underwent
only basic motor rehabilitation and did not re-ceive any additional specialized physical or speech therapy. Over
time, cognitive function, neuropsychiatric symptoms, and motor abilities steadily improved. At 6 months post-
treatment, the pa-tient’s MMSE score recovered to 30, indicating a return to nor-mal cognitive function. The
patient was able to return to work as a baker and successfully resumed operating her own bakery. The patient
reported that before treatment, she had significant difficulties managing her daily life and felt hopeless about
return-ing to work. After undergoing Cerebrolysin therapy, she gradu-ally regained confidence and cognitive
function. Follow-up brain MRI (6 months post-treatment) showed residual cerebromalacia in the right anterior
temporal region with a dilated right ventricu-lar horn (Figure 3). Follow-up EEG demonstrated a normalized
background rhythm without epileptiform discharges (Figure 4).



The patient reported: ‘At first, | was afraid | would never be able to bake again, reflecting her initial distress
and later satisfaction with the treatment outcome. She expressed great satisfaction with the treatment and
was relieved to regain independence in her per-sonal and professional life.

Figure 3: Second Brain MRI (FLAIR) after 6 months showed cerebromalacia in the right anterior temporal region
combined with a dilated right ventricle horn (A-C).
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Figure 4: Follow-up EEG revealed normal background activity without definitive epileptiform discharges. This EEG
was obtained three minutes after the second period of eyes closed with awake.

Discussion

This case suggests that Cerebrolysin may contribute to long-term neurological recovery in patients
with neuropsychiatric and functional impairments following herpes simplex encephalitis (HSE). Current
therapeutic approaches for HSE-related neuroinflammation primarily include corticosteroids such as
dexamethasone, hydrocortisone, and methylprednisolone, while experimental studies have investigated
toll-like receptor agonists, interferon-a, and intravenous immunoglobulin as immunomodulatory strategies
[4]. Although no clinical studies have yet demonstrated the efficacy of Cerebrolysin in viral encephalitis,
its beneficial effects in other CNS disorders provide a rationale for exploring its use in this setting [8-11].

The potential role of Cerebrolysin in HSE may be explained by three complementary mechanisms. First,
it exerts anti-inflammatory effects, which may be relevant given the central role of neuroinflammation
in the development of neurological, cognitive, and psychiatric sequelae after viral encephalitis [12].
Experimental studies have shown that Cerebrolysin reduces inflammatory cytokines, including IL-1B, TNF-q,
and IL-6, and suppresses microglial activation, effects that may help attenuate secondary brain injury [6].

Second, Cerebrolysin has neuroprotective properties through the enhancement of neurotrophic factors,
including BDNF, NGF, and GDNF [5]. These effects may promote neuronal survival, preserve synaptic
connectivity, and reduce apoptosis, potentially limiting the progressive neurodegeneration observed after
HSE and other viral encephalitides. Third, Cerebrolysin promotes neuroplasticity and neuroregeneration,
mechanisms that have been associated with improved neurological recovery in stroke, traumatic brain injury,
and subarachnoid hemorrhage [8-10]. In patients with more severe stroke (NIHSS >12), Cerebrolysin has been
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associated with enhanced functional recovery, likely through stimulation of synaptic formation and dendritic
growth [8]. It is generally well tolerated, although caution is advised in patients with renal impairment [9].

Given these anti-inflammatory, neuroprotective, and neurorestorative effects, Cerebrolysin may facilitate
recovery of motor, cognitive, and psychiatric deficits following HSE. However, evidence remains limited to case
observations, and the clinical improvement observed in this patient cannot establish efficacy. Nevertheless, this
case highlights the potential of Cerebrolysin as a therapeutic adjunct for post-HSE neuropsychiatric sequelae
and supports the need for larger studies to define its efficacy and optimal treatment regimen.

Conclusion

This case highlights the potential benefit of Cerebrolysin in treat-ing cognitive and neuropsychiatric
dysfunction following HSE. Given its strong safety profile and neuroprotective properties, Cerebrolysin could
be considered an adjunctive therapy for HSE, particularly in preventing long-term neurological sequelae. Giv-
en the lack of established treatments for post-HSE complications, further research is warranted to explore the
neuroprotective and regenerative effects of Cerebrolysin in this patient population.

CASE SUMMARY

(C% Patient e 33 years e Post-herpes simplex encephalitis

% Challenge e Severe cognitive, behavioral and swallowing impairment

% Treatment e Cerebrolysin 30 mL/day IV x 28 days

|]|]|]n Outcome o MMSE 18 - 30 e Behavioral symptoms resolved, returned to work

@ Take Home Message

Cerebrolysin treatment was associated with marked and sustained cognitive and
functional recovery after herpes simplex encephalitis, supporting its potential as a
neurorestorative treatment option for post-encephalitic deficits.
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...on the brain‘s functional state in dementia of Alzheimer’s type

Abstract

Due to the increasing incidence and prevalence of Alzheimer’s disease worldwide, improving treatment
methods is important for modern society. Clinical trial and evaluation of the efficacy and safety of the
drug Cerebrolysin in the complex treatment of dementia in Alzheimer’s disease are conducted at the
clinical base of the Republican Scientific and Practical Center for Mental Health (Minsk, Belarus). The
effectiveness of the drug is illustrated by a clinical case: patient K., 82 years old, suffering from moderate
dementia, received Cerebrolysin 20.0 in the form of intravenous infusions for 20 days. As a result, a positive
effect on the cognitive status and functional state of the central nervous system was noted according to
pathopsychological and neurophysiological studies. There was no negative dynamics in MMSE. Achieved
a 2.7 points reduction in ADAS-cog scores. Self-care skills and concentration improved: the patient held
the topic of conversation longer and felt more confident. The effect obtained in the presented clinical
case indicates that Cerebrolysin helps slow down the process of neuron degeneration in Alzheimer’s type
dementia.

Keywords: Dementia, Alzheimer’s Disease, Cerebrolysin

Introduction

Deficiency of neurotrophic growth factors plays a significant role in the pathogenesis of primary
neurodegenerative diseases. This fact is the basis for the neurotrophic strategy of Alzheimer’s disease
therapy [1, 2]. Due to the ability of Cerebrolysin to reduce the process of abnormal amyloidogenesis, inhibit
the process of neuroapoptosis, and hinder the implementation of various pathogenetic mechanisms leading
to neurodegeneration and neuronal death, studies of its effectiveness in Alzheimer’s disease have been
undertaken. Clinical trials have been conducted in several coun-tries around the world to study the therapeutic
efficacy of Cere-brolysin in Alzheimer’s disease. The results of these studies have shown statistically and
clinically significant therapeutic effects of Cerebrolysin on cognitive, general, and functional parameters in the
stages of mild and moderate dementia [2-4]. Cerebrolysin has been added to the range of pharmacological
drugs as an alternative. In addition to essential medicines: NMDA antagonists, cholinesterase inhibitors, and
Cerebrolysin are included in modern protocols for the diagnosis and treatment of Alzheimer’s disease in
Belarus and the Russian Federation [5,6]. At the initiative of the manufacturing company EVER Neuro Pharma
GmbH, clinical trials and evaluation of the effectiveness of Cerebrolysin in the treatment of Alzheimer’s disease
are being conducted at the clinical base of the State Institu-tion Republican Scientific and Practical Center for
Mental Health. Its clinical effectiveness and the dynamics of the neurodegenerative process are illustrated
by a clinical example. A clinical case. Patient K., 82 years old. Heredity is not psycho-pathologically burdened.
Early development without special fea-tures. Higher education, graduated from the University of Economics,
majoring in economics. She worked as a specialist, then as a director of a department store. Currently retired,
group 2 disabled person. She is married and has two children. She lives with her hus-band. It is observed by an
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ophthalmologist for initial cataracts, reti-nal angiopathy, moderate hypermetropia of both eyes.

According to her husband, the first manifestations of the dis-ease were noted against the background of
COVID-19 infection in 2021, at first there was slight forgetfulness, then she began to feel confused in unfamiliar
places. Fully serviced by her husband. She doesn’t navigate her own apartment, she doesn’t leave the house
(gets lost), doesn’t cook, can’t count money, doesn’t remember her date of birth, age, and doesn’t know the
current date. She currently has disability group 2, and is diagnosed with dementia with Alzhei-mer’s disease
(FOO).

Receives memantine 20 mg daily. When seeking medical help, complaints about progressive memory loss,
loss of household skills. The patient’s general condition is satisfactory. Temperature 36.6 °C. Height 160 cm.
Weight 63kg. The body mass indexis 24.61. The physique is correct. She’s well-fed. The skin is of ordinary color.
Visible mucous membranes are unchanged. The lymph nodes are not enlarged and are painless on palpation.
Musculoskeletal system without deviations from the norm. Blood pressure: 130/80 mmHg, rhythmic pulse rate,
76/minute. The boundaries of the heart are not expanded. The heart tones are dull, rhythmic. The number
of breaths per minute is 16. Breathing is vesicular, on both sides, there is no wheezing. No pathology was
detected on the part of the digestive and excretory organs. Examination of the Neurological Status Revealed
No Focal Symptoms.

Outwardly neat (her husband helps to carry out hygiene procedures, prepares clothes, helps to get dressed).
She is disoriented in place, time, and approximately oriented in her own personality. Correctly calls the last
name, first name, patronymic. She doesn’t remember her date of birth, doesn’t know how old she is, or
what month it is. She doesn’t remember where she worked. She knows who brought her, correctly calls her
husband’s name and pat-ronymic, and with outside help, she gave him her home address. Household skills such
as cleaning, washing, cooking, and putting on clothes for the occasion have largely been lost. Her handwriting
has become illegible, she does not understand what she is writing at dictation. Not critical to the condition. In
an even mood. She is calm and submissive in her behavior. Beyond hallucinatory-delusional disorders. There
are no aggressive, suicidal tendencies.The result of filling in the Khachinsky scale is 2 points.

Neuropsychologist’s consultation. Patient K., 82 years old. She lives in a city apartment with her husband, who
takes care of her. Has a second disability group. She is partially oriented in place, but not oriented in time. He
cannot name the date, time of the year, or his own address. He correctly designates the country and city of
residence. Self-orientation is incomplete: he correctly calls his last name, first name, patronymic, does not
remember his date of birth, age, profession. Questions are often not answered to the point, because it is
difficult to understand oral speech at the decoding stage. Reduced concentration of attention. The emotional
background is smooth, emotional manifestations are monotonous, and when it is difficult to complete a task,
he shows anxiety. Criticism of the cur-rent mental state is reduced. The pace of speech and mental activity is
slow. Partially assimilates the instructions.The purpose of the patho-psychological examination was to diagnose
intellectual disability.

A. Methods: Mini-mental state examination (MMSE), Alzheimer’s disease assessment scale — cognitive
subscale (ADAS-cog+). The results of the survey. MMSE: 11 points — moderate level

of dementia. Impaired: memory function, incomplete orientation in place, time, and self. Reading skills are
preserved, writing and counting skills are lost. ADAS-cog+: 61.3 points.

B. Conclusion:

- intellectual disability corresponding to a moderate level of de-mentia was revealed. Orientation in place,
time, self, short-term and long-term memory are impaired;

- needs care and supervision.The MMSE (11 points) and ADAS-cog+ (61,3 points) test results are presented in
(Tables 1, 2).

Pronounced diffuse disturbances of cortical rhythmics are re-corded on the background EEG in a state of
passive wakefulness. The peak frequency is less than the maximum allowable value of 6.1 Hz. The alpha
rhythm is practically absent (index 15%), while the maximum values of its frequency are shifted to the frontal
region (Figure 1 and 2). Low—amplitude slow activity of the delta and theta ranges with an index of 35% is
recorded in all leads without zonal differences. The computer-generated pathological patterns revealed during



the compilation of the electroencephalogram map indicate a decrease in the functional state of the brain. The
MRI Report. Diffuse cortical atrophy, more pronounced in the temporal lobes. The size of the ventricles, the
grooves of the convection, and the Sylvian fissure are increased. Signs of hippo-campal atrophy.

The quantitative content of amyloid proteins AR40, AR42, and phosphorylated tau protein in the blood was
determined by en-zyme immunoassay. The patient’s relatives refused to perform a lumbar puncture and
cerebrospinal fluid examination. There was a deviation in the blood concentration of AR42 (38 pg/ml, norm
8-10 pg/ml), AR40 (59,8 pg/ml, norm 30-40 pg/ml), phosphorylated tau protein (21 pg/ml, norm 8-10 pg/ml),
(Table 3). In general and biochemical blood tests any deviation was not revealed.

Taking into account complaints, medical history, clinical and laboratory examination data and in accordance
with the ICD-10 criteria, the diagnosis was established: FOO. Dementia in Alzheimer’s disease (G30). Patient
K. included in the “Post-marketing observational prospective study evaluating clinical outcomes and tolerabil-
ity of the drug Cerebrolysin, solution for injection, ampoules of 5 ml, 10 ml and 20 ml, manufactured by EVER
Neuro Pharma GmbH, Austria, in patients with vascular dementia and dementia in Alzheimer’s disease.” The
patient and her accompanying spouse signed a voluntary informed consent to participate in the study. In the
hospital of the Republic Research Center for Mental Health in the day care department, a course of treatment
with Cerebrolysin was performed by slow intravenous infusions of 20 ml in 0.9% sodium chloride solution (9
mg NaCl/ml). The procedures were performed daily, with the exception of weekends, 20 in total. The duration
of the infusion was 20-40 minutes. The tolerability of the treatment is good, no adverse reactions were noted.
At the end of treatment, the patient was examined again: examination by a psychiatrist, consultation with
a psychologist, EEG registration, determination of biomarkers of CNS damage. In neurological status —
without dynamics. At the psychiatrist’s appointment, there was an improvement in self-service skills and
concentration: the patient held the topic of conversation longer and felt more confident. Consultation with a
neuropsychologist. The result of the MMSE test did not differ from the initial one — 11 points, while the result
of the ADAS-cog+ test showed a difference of 2.7 points (Tables 1, 2).

A detailed comparative analysis of the results obtained using the MMSE technique revealed: a slight
improvement in orientation in time and place; preservation of perception, concentration, and short-term
memory.

Table 1: Data from a psychological examination using the MMSE of patient K. in dynamics: before and after the course of
treatment with Cerebrolysin.

Cognitive sphere Examination before the start of Post-therapy examination
therapy

Orientation in Time 1 0
Orientation in a Place 2 2
Perception 3 3
Attention and Calculation 1 1
Memory 0 0
Speech, Reading, Writing 4 5
Total Score 11 11

A comparison of the results of the study using the ADAS-cog+ technique revealed:

deterioration of short-term verbal memory (word recogni-tion); slight improvement in constructive and
ideational practice; improved understanding of instructions; slight improvement in concentration.

Overall, the dynamics showed a stable state of cognitive func-tions: moderate degree of dementia (with severe
cognitive impair-ment). As a result of qualitative data analysis, we can talk about the improvement of speech
functions (writing, speech), the ability to follow instructions, the ability to execute commands, the ability to
express their thoughts and perceive information. The patient’s emotional state is stable: she has an even, calm
mood.

On the background EEG, diffuse disturbances of cortical rhyth-mics with a predominance of low activity in the
theta and delta ranges, alternating with alpha waves without zonal differences (Figure 3). When compared
with the data of the previous exam-ination, significant positive dynamics was noted: the delta activi-ty index
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decreased from 35.5 to 28.6%, theta activity — from 60.4 to 40.4%, and the alpha activity index in the occipital
regions in-creased from 11.4% to 17.5% (Figure 4). There was a pronounced effect of reducing the level of
ARA42 to 16,2 pg/ml, the others studied markers of CNS damage in the blood did not have sharp fluctuations.
At the same time, there was a tendency to increase the concentration of AR40 to 61 pg/ml and to decrease
phosphorylated tau protein to 18 pg/ml (Table 1). The assessment of the dynamics of these indicators is
important as prognostic signs of the severity, aggressiveness of the course of the disease and the effectiveness
of therapy. [7-8]. According to current data, amyloid proteins can independently induce hyperphosphory-
lation of tau protein and its deposition in CNS neurons. At the same time, tauopathy in patients with a clinical
diagnosis of Alzheimer’s disease can be considered as a secondary pathological process me-diated by the toxic
effect of amyloid proteins.

Table 2: Psychological examination data using the ADAS cog+ scale.

Task Examination before strating Post-therapy examination
therapy

Word recall 7,3 7,3
Naming Objects and Fingers 1

Commands

Constructional Praxis

Ideatorial Praxis

DWW

Orientation

Word Recognition 7,3

Remembering Test Instructions

Arlou|l|lo|lu|ls s

Comprehension of Spoken
Language
Word Finding Difficulty
Understanding

Concentration and Distraction

Crossing Out Numbers

Passing the Maze

o))
Pluolujlw | lw]|>
wl

OIn|ln|lw|lw]|s

Total Score

Upon completion of the course of treatment in accordance with the current protocol for providing medical
care to patients with organic, including symptomatic, mental disorders [5], recommenda-tions are given:
memantine, tablets for oral administration immediately after meals, 20 mg, the maximum daily dose is
20 mg; neurocognitive rehabilitation; supervision of a psychiatrist—narcologist at the place of residence.
Working with the patient’s immediate environment included determining the need for constant monitoring.
Recommendations on maintaining physical status are given: compliance with the diet, hygiene procedures,
daily walks. The issues of safety and the risks of incidents in everyday life when the patient is left unattended
were discussed. For example, she may leave home and get lost, turn on the gas, or take medication several
times due to a memory disor-der. In accordance with the recommendations of the World Health Organization,
special attention should be paid to the safety mea-sures of both the patient and his immediate environment
[10].

Discussion

The pathogenesis of Alzheimer’s disease is multicomponent. Accordingly, the treatment of the disease
includes a wide range of pharmacological agents that differ in their mechanism of action. Substitution therapy
aimed at overcoming neurotransmitter deficiency in various neural systems has been universally approved
and included in guidelines, clinical recommendations, and treatment protocols for Alzheimer’s disease and
Alzheimer’s dementia. Acetylcholinesterase inhibitors rivastigmine, donepezil and galantamine are mainly
used to overcome cholinergic insufficiency, the effectiveness and safety of which for Alzheimer’s sufferers



have been convincingly demonstrated in numerous domestic and for eign clinical studies. The main drug of the
glutamatergic strategy for the treatment of Alzheimer’s disease is memantine, which can cause neuroprotective
and positive symptomatic effects at the level of still preserved glutamatergic synapses [11, 12]. However,
these drugs provide a symptomatic effect and do not affect the progres-sion of the disease. Disease-modifying
therapy is under active development. An alternative approach to pharmacotherapy is the use of drugs that
mimic the effects of endogenous neurotrophic factors, such as Cerebrolysin, a peptide drug that affects various
mecha-nisms of the pathological cascade in Alzheimer’s disease.
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Figure 2: Delta, Theta and Alpha activity index maps - the result of computer processing of the background EEG in the
periodometric analysis mode.

The long-term history of the use of Cerebrolysin includes numerous clinical multicenter studies with a
pronounced positive effect at various stages of dementia development. It has been convincingly shown that
Cerebrolysin is safe and effective in the treatment of Alzheimer’s disease. Acting as a multipurpose peptidergic
drug with a neurotrophic mechanism of action, Cerebrolysin has a long-term therapeutic effect, which may
reflect its potential usefulness for modifying the disease even at the stages of moderate and severe dementia
[12-14]. There is evidence of the effectiveness of Cerebrolysin as monotherapy [15]. But this point has a
minimum of supporters. Combination therapy is considered to be a promising option at the present stage.
The good tolerability of Cerebrolysin and memantine, the proven safety and tolerability of their combined
use with cholinesterase inhibitors with potentiation of positive and reduction of negative effects allow us to
recommend the use of a combination of these groups of drugs in the treatment of Alzheimer’s disease [16,17].

Table 3: The results of the study of the content of CNS damage markers in the blood serum of patient K. before and after the
course of treatment with Cerebrolysin.

Marker Blood norm values, pg/ml Before treatment After treatment
AB42 8-10* 38 16,4
AB40 30-40* 59,8 61
Phosphorylated tau 8-10* 21 18
protein

Note*: values below and above the specified range are considered pathological.

A meta-analysis of randomized, double-blind, placebo-controlled trials showed that intravenous administration
of 30 ml/ day of Cerebrolysin to patients with mild to moderate Alzheimer’s disease demonstrates a combined
effect leading to global clinical changes and improved cognitive function. Cerebrolysin was significantly more
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effective than placebo in terms of cognitive function after 4 weeks (p=0.031) and 6 months (p=0.1710) of follow-
up, with respect to global clinical changes (p=0.0212 and p=0.0150, respec-tively) [13]. Neuropsychological
testing remains the most accessible tool for tracking cognitive function dynamics in patients with dementia
and Alzheimer’s disease. In the clinical case under con-sideration, the ADAS-cog+ and MMSE data clearly
correlated with the results of assessment of brain structural changes, the level of amyloid proteins AR40, AR42,
phosphorylated tau protein in blood serum, and data on the frequency-spatial distribution of brain bioelectric
activity. Minimally invasive methods are of particular importance for diagnosis and dynamic observation in
clinical practice: the study of neurodegeneration proteins in the blood, neurophysiological parameters.

The detection of pathological values of neurodegeneration markers in the blood of patients suffering from
dementia with Alzheimer’s disease is an established fact [18]. Most researchers identify two key processes
that determine the development and progression of Alzheimer’s disease: amyloidosis and neurodegener-ation
(tauopathy) [19]. According to the tau concept, the main causes of neurodegeneration are disorders in the
structure of neurons. They are associated with hyperphosphorylation of the microtubule binding protein (tau
protein). This leads to the collapse of intracellular transport, disruption of synaptic transmission and deposition
of neurofibrillary tangles in the parenchyma of the brain. According to the amyloid concept, the cause of
pathological processes in the central nervous system is the formation of “amyloid plagues” in the glia from
insoluble AR42 peptide and deposition of toxic AR40 pep-tide in the wall of cerebral vessels. In the presented
clinical case, the clinical effect in the form of some improvement in cognitive func-tions (improvement of
self-care skills, concentration of attention, speech) correlated with the positive dynamics of blood levels of
amyloids and phosphorylated tau protein.
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Figure 3: Background EEG of patient K. during repeated examination after the course of treatment with Cerebrolysin

Figure 4: delta, theta and alpha activity index maps - the result of computer processing of the background EEG in the
periodometric analysis mode.

According to contemporary neurophysiological researchers, computed electroencephalography (EEG) has
become an affordable method with high temporal resolution, the parameters of which demonstrate high
diagnostic value in Alzheimer’s disease [20]. Currently, EEG analysis of the bioelectric activity of the brain has
evolved from a method based solely on visual viewing to a quantitative one, significantly reducing the degree
of subjectivity. Literature data demonstrate that the EEG in Alzheimer’s disease is character-ized by high power
delta and theta rhythms, as well as low power alpha and/or beta rhythms in the occipital regions [21-23].



There is a correlation between the severity of dementia and the severity of changes in the EEG in the form
of a decrease in the frequency of the basic rhythm and an increase in the index of slow-wave activity [24].
Some authors suggest using a decrease in the theta activity index during dynamic monitoring as a predictor
of response to anticholinesterase therapy [25-26]. It has also been shown that the power spectrum of the
occipital alpha rhythm correlates with the cognitive status of patients measured using the ADAS-cog scale: the
lower the power of the alpha range, the worse the cognitive status [27]. In patient K. Under the influence of
Cerebrolysin therapy, there was a tendency to reduce pathological computer EEG pat-terns (Figures 2 and 4).
In general, the ADAS-cog+ test data improved, the alpha activity index increased, and the level of AR42 and
phosphorylated tau pro-tein decreased in patient K.

These results suggest that all of the listed markers of the ac-tivity of the pathological process can be used alone
or in combina-tion to examine patients with dementia in Alzheimer’s disease [26]. Along with neurocognitive
tests, the use of biomarkers is becoming an important part of clinical practice as new treatments are intro-
duced that alter the course of the disease.

Conclusion

Cerebrolysin used in the treatment of a patient suffering from dementia with Alzheimer’s disease during a
“Post-marketing obser-vational prospective study to evaluate the clinical outcomes and tol-erability of the
drug Cerebrolysin, solution for injection, ampoules of 5 ml, 10 ml and 20 ml, manufactured by EVER Neuro
Pharma GmbH, Austria, in patients with vascular dementia and dementia with Alzheimer’s disease”, had a
positive effect on cognitive status, the functional state of the central nervous system and the dynamics of
markers of neurodegeneration.

CASE SUMMARY

(Oﬁ Patient e 82 years e Alzheimer’s disease dementia

% Challenge e Moderate dementia with loss of daily living skills

% Treatment e Cerebrolysin 20 mL/day IV x 20 days

[]|]|]EI Outcome e ADAS-cog 61.3 -> 58.6 e Improved self-care and concentration

E Take Home Message

Cerebrolysin treatment was associated with improved cognitive and functional
status, including better self-care, attention, and speech, accompanied by changes
in biomarkers and neurophysiological parameters in a patient with moderate
Alzheimer’s dementia.
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Informed Consent

Written informed consent for publication of the clinical information and any accompanying images or other
potentially identifiable material was obtained from all patients described in this book or, where applicable,
from their legally authorized representatives. All case reports were prepared and presented in accordance with
applicable ethical principles and with appropriate measures to protect patient confidentiality and anonymity.
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