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SOME ASPECTS OF REHABILITATION OF POST-COVID
PATIENTS WITH ISCHEMIC STROKE

Shokhida R. GAZIEVA

There has been substantial progress in the development of regenerative medicine strategies for CNS disorders over the
last decade, with progression to early clinical studies for some conditions. However, there are multiple challenges along the
translational pipeline, many of which are common across diseases and pertinent to multiple donor cell types. These include
defining the point at which the preclinical data are sufficiently compelling to permit progression to the first clinical studies;
scaling-up, characterization, quality control and validation of the cell product; design, val- idation and approval of the surgical
device; and operative procedures for safe and effective delivery of cell product to the brain. Furthermore, clinical trials that
incorporate principles of efficient design and disease-specific outcomes are urgently needed (particularly for those undertaken
in rare diseases, where relatively small cohorts are an additional limiting factor), and all processes must be adaptable in a
dynamic regulatory environment. Here we set out the challenges associated with the clinical translation of cell therapy. using
Huntington's disease as a specific example. and suggest potential strategies to address these challenges. Huntington's disease
presents a clear unmet need, but, importantly, it is an autosomal dominant condition with a readily available gene test, full
genetic penetrance and a wide range of associated animal models, which together mean that it is a powerful condition in which
to develop principles and test experimental therapeutics. We propose that solving these challenges in Huntington's disease
would provide a road map for many other neurological conditions. This white paper represents a consensus opinion emerging
from a series of meetings of the international translational platforms Stem Cells for Huntington's Disease and the European
Huntington's Disease Network Advanced Therapies Working Group, estab- lished to identify the challenges of cell therapy. share
experience, develop guidance and highlight future directions, with the aim to expedite progress towards therapies for clinical
benefitin Huntington's disease.
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Introduction
The problem of studying the features
of the dynamics of neurological deficit
and cognitive functions in the early
recovery period in post-COVID
patients with IS and optimizing
therapy is becoming of national
importance and an urgent need. For
The problem of studying the dynamics
of neurological deficit and cognitive
functions in the early recovery period
in post-COVID patients with IS and
optimizing therapy becomes of
national importance and an urgent
need, since according to observations,
the disease increases the likelihood of
ischemic stroke, increasing - Causes of
disability and mortality of the
population. = The  pandemic  of
coronavirus infection that has swept
the world's population has indirectly
increased the incidence of strokes,
encephalopathy and other
cerebrovascular complications.
Numerous observations show that
patients with COVID-19 are most often
exposed to hypoxia, which leads to a
cerebral

decrease in oxygenation,
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which significantly increases the
development of stroke, and first of
al, in patients with
diseases [13].

COVID-19, or SARS-CoV-2, belongs

existing

cerebrovascular

to the subgenus Sarbecovirus and is
the seventh known coronavirus that
can infect humans [10]. The
Coronavirus Study Group of the
International Committee on

Taxonomy of Viruses proposed
designating this virus as severe acute
respiratory syndrome coronavirus 2
(MERS virus) (SARS-CoV-2) [7,8,14].
It is important to note that among the
numerous post-COVID conditions,
stroke occupies a special position.
The cumulative prevalence in the
review of stroke was 2%; data were
extracted from 29 studies; most
studies report a prevalence of 1 to
3%. This is the first time that
cumulative stroke prevalence has
been reported in patients with
COVID-19 and points to the alarming
persistent neurological morbidity
associated with the pandemic. In

addition, this cumulative prevalence
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is noted to be much higher than
previously reported for patients with
influenza. Comparing the risk of
stroke with COVID-19 and influenza
found that the prevalence of stroke is
0.2% with influenza compared to 1.2%

with COVID-19.

The aim of the research

In connection with the above was to
study the dynamics of neurological
deficit and higher brain functions in
the early recovery period of ischemic
stroke in post-COVID patients, with
an assessment of the effectiveness of
modified drug and non-drug

rehabilitation therapy programs

Materials and methods of

research

A total of 80 patients took part in
the clinical study. The patients were
divided into 2 groups. Group 1 -
post-COVID patients with IS, Group
2 - non-COVID patients with IS. Age
and gender gradation in groups is
presented in In these groups, both
clinical

neurological and

anamnestic examinations were
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performed in accordance with
the standards of neurological
examination [4,5]. The diagnosis
of IS was established according
to the criteria of ICD 10, the
classification of Levin O.S.
(2006), after taking an
anamnesis, a thorough clinical
and neurological examination, a
study of the functions of the
cognitive sphere, magnetic
resonance imaging (MRI). Non-
parametric methods were used to
process the results of laboratory
clinical

analyzes and obtain

statistics. The degree of
axiomaticity P was equal to 0.05.
A clinical and
neuropsychological assessment
of patients was carried out using
special scales of Rankin,
Rivermead, MoCa (The Montreal
Cognitive Assessment), NIHHS
(National Institutes of Health
Stroke Scale). Conducted
neuroimaging research methods
(MRI). For patients of both
groups, special exercises are
included

(exercise therapy -

therapeutic physical culture - a
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medical discipline that wuses
physical culture (mainly physical
exercises) for the treatment and
rehabilitation of patients) - a set of
developed rehabilitation exercises
to restore lost functions in the
postischemic period of patients. It
is known that the therapeutic
effect of physical education is
based on the use of one of the
most important functions of any
living organism - movement. It is
no coincidence that Avicenna's
words are still repeated -
"Movement can replace many
drugs, but not a single medicine
can replace movement."
Movement acts as a biological
stimulus, stimulating the activity
of organs and systems and,
ultimately, normalizing their work

due to the capabilities of the

organism itself. Exercise is of

great importance - physical
exercises should be applied
systematically and dosed;

repetition and gradual increase in
load allows you to restore
impaired functions in the most

optimal way, develop motor skills,
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and strengthen the body. In the
group of patients who had
previously recovered from Covid-
19 and had IS, in addition to
standard therapy,
ethylmethylhydroxypyridine

succinate (EMHPS) and
rivaroxaban were also used as
additional drugs in the complex
of rehabilitation

EMHPS affects various links of

procedures.
free radical processes in
biomembranes and inside the
cell. It inhibits the processes of
lipid peroxidation (LPO), actively
reacts with primary and hydroxyl
radicals of peptides, reduces the
elevated level of nitric oxide (NO)
in the brain during pathology,

and on the other hand, increases

the activity of antioxidant
enzymes, in particular
superoxide dismutase and
glutathione peroxidase,

responsible for neutralization of
reactive oxygen species [1,2,3,0].
The drugs were administered
orally, after meals. Therapy with
the antioxidant drug EMHPS

always begins with injectable
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forms (saturation phase of the
therapeutic effect) - 2 weeks. 5 ml
in physiological saline IV.drip or
jet or / m in the morning and
evening. Then they switched to
tablets (the phase of maximizing
the therapeutic effect) 125 mg 3
times a day, and rivaroxaban
tablets 20 mg 1 time a day.
Exercise therapy is used more
intensively - 3 times a day. A
group of patients with IS without
a history of COVID-19 received
standard therapy. The effect of the
developed measures for drug and
non-drug therapy was studied
during the first 3 months of

treatment.
Research results

According to the Rankin
scale, in the group of post-
COVID patients with IS (Post-
COVID with Ischemic Stroke) at
the beginning of treatment, when
detailed, 52.5% of patients had a
moderate disability (3 points),
47.5% had a severe disability (4
rehabilitation

points). After

measures, a pI'OI'lOUl'lCCd

BRAIN 2022: 145; 1584 - 1597 | 1597
impairment of life (4 points) was
noted in no one, moderate
impairment of life (3 points) in
37.5%, mild impairment in
30%, normal values were noted
in 32.5% of patients.In the
group of patients with Ischemic
Stroke without a history of
COVID-19, at the beginning of
treatment, 43.9% of patients
had moderate disability (3
points), 56.1% had severe
disability (4 points). After
rehabilitation measures, a
pronounced impairment of life
activity (4 points) was not noted
in anyone, moderate
impairment of life activity (3
points) was detected in 78%,
mild impairment of life activity
(2 points) in 22%, no significant
impairment of life activity was
noted. Changes in the average
total wvalues in dynamics

according to the Rankin scale

are shown in diagram 1.
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CHANGES IN THE RANKIN SCORE (POINT)
IN GROUPS
IN DYNAMICS

356 >° 3397

diagram 1. Changes in the average total values in dynamics according to the

Rankin scale are shown

According to the Rivermead
scale, 2.5% of patients scored 10—
11 points in the IS with covid-19
group at the Dbeginning of
treatment, 15% of patients scored
8-9 points, 32.5% of patients
scored 5-7 points, and 50% of
patients scored 2—4 points. After
rehabilitation measures, 14-15
points were scored by 10% of
patients, 11-13 points by 35% of
patients, 8-10 points by 47.5%
and 6-7 points by 7.5% of
patients. In the 1- group,
according to the Rivermead scale
at the beginning of treatment, 10-
11 points were scored by 24.4% of
patients, 8-9 points were scored
by 4.9% of patients, 5-7 points by
19.5% and 0-3 points by 51.2% of
patients. After rehabilitation

measures, 14-15 points were
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scored by 9.8% of patients, 10-
13 points by 22% of patients, 8-9
points by 14.6% and 5-7 points
by 53.6% of patients. Changes in
the average-total values in
dynamics according to the
Rivermead scale are shown in
Diagram 2. According to the
MoCa scale in the 1 group, at the
beginning of treatment, 2.5% of
patients had 24 points, which
corresponds to mild cognitive
impairment, 32.5% - 21 - 23
points - moderate cognitive
impairment, and 65% of patients
had 19-20  points, which
corresponds to severe cognitive
impairment. After rehabilitation
measures, recovery to normal
levels was noted in 70% (26-28
points), in 17.5% of patients it
remained at the level of 24-25
points and in 12.5% of patients
at the level of 21 points.

In the second group, according
to the NIHHS scale, before
treatment, 17.1% of patients had
severe neurological disorders (13
points), 58.6% had moderate

neurological  disorders (9-12
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points) and 24% had mild
neurological disorders (7 points).
After rehabilitation measures,
39.1% of patients had moderate
neurological disorders (9-11
points), and 60.9% of patients had
mild neurological disorders (4-8
points). Changes in the mean-
total values over time according to
the NIHHS scale are shown .

In the study of the quantitative
content of cerebral neurotrophic
factor (BDNF) in blood serum
before treatment in patients of the
first group in the recovery period
after suffering an Ischemic stroke,
the content of BDNF was
740.6£34.5 pg/ml, by the end of
the study it rose to 1097 .8 £ 42.1
pg/ml. The changes were
significant.

By determining the level of cortisol
in the covid group with stroke, its
values at the beginning of the
recovery period were set at the level
of 1896.9+24 which
decreased to 732.1+23.6 ng/ml by

the end of the study. The degree of

ng/ml,

decrease in indicators also had a

significant  (p<0.01) character.
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Cortisol levels in the non-covid
group with stroke were set at the
beginning of the recovery period
at the level of 1694.4 £+ 54.3
ng/ml, by the end of the study it
decreased to 691.6 £ 32.1 ng/ml.
The degree of decrease in

indicators also had a significant

(p<0.01) character

Discussion
The pandemic of coronavirus
infection that has swept the

world's population has indirectly

increased the incidence of

strokes, encephalopathy and
other cerebrovascular
complications. Numerous

observations show that patients
with COVID-19 are most often
exposed to hypoxia, which leads
to a decrease in cerebral
oxygenation, which significantly
increases the development of
stroke, and first of all, in patients
cerebrovascular

COVID-19, or

with  existing
diseases [13].
SARS-CoV-2, belongs to the
subgenus Sarbecovirus and is the

seventh known coronavirus that
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can infect humans [10]. The
Coronavirus Study Group of the
International Committee on
Taxonomy of Viruses proposed
designating this virus as severe
acute respiratory syndrome
coronavirus 2 (MERS virus) (SARS-
CoV-2) [7,8,14].

Analysis of data for 3 months
showed that in all indicators of the
scales there are positive
values

The

relationships with their
before and after treatment.
more pronounced the indicators on
the values of the scales before
treatment, the more pronounced
the indicators on the values of the
scales after treatment.

For this, an analysis of the
relationship between the scales
used was carried out using a
both

correlation analysis in

groups. The Pearson -correlation
coefficient was used. In the course
of the analysis, interrelationships
between changes in the scale
indicators, expressed to varying

degrees, were identified.
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Conclusion
- post-covid patients admitted with
ischemic stroke showed worse
rates of recovery of cognitive and
neurological deficits compared with
patients without
COVID-19.

- the initial level of BDNF in post-

a history of

COVID patients was significantly
lower (740.6 pg/ml, p<0.01) than
in patients without a history of
COVID-19 (932.2 pg/ml).

- an average negative correlation
was established between the
amount of BDNF and cortisol (r = -
0.476, p<0.01), which shows that
the higher the level of cortisol, the
lower the content of BDNF, which

has a strong correlation with the

results of the

MoCA

worst
neuropsychological test
(r=0.71, p<0.01).

- against the background of

drug and non-drug correction in
post-covid 19 patients with
ischemic stroke, the

rehabilitation period is

is confirmed

(p<0.01)

accelerated, which
by a significant

improvement in the scores of
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Rankin, Rivermead, MoCa and

NIHSS, neurotrophic factor BDNF.
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