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Introduction. Post-stroke cognitive impairment (PSCI) is an important medical and social problem. Its prevalence after a stroke reaches 74%.

Objective. To study the relationship between integral parameters characterizing the processes of coagulation and fibrinolysis, assessed using dynamic
thrombophotometry, and PSCI development to evaluate the possibility of predicting PSCI and unfavorable disease outcomes.

Materials and methods. The study included 35 patients who had suffered an ischemic stroke within 24 hours: 20 (57.1%) women and 15 (42.9%) men; the
median age was 66.5 [62.3-73.3] years. The comparison group consisted of 45 conditionally healthy volunteers. Assessment of the state of the hemostasis
system was carried out upon admission to the hospital, on days 6-8 and 13-15. Integral parameters evaluating the coagulation, coagulation and fibrinolysis
systems and hemostasis in general were calculated using the “Fibrinodynamics” method. Cognitive functions were assessed on days 10-14 using to the Mon-
treal Cognitive Assessment (MoCA) scale. The functional outcome of the disease was evaluated using the Modified Rankin Scale (mRS) on day 28. The SPSS
27.0 software (IBM, USA) was used for statistical analysis. Associations between continuous data were evaluated using the Spearman correlation coefficient,
univariate and multivariate linear regression models. The difference at the level of p < 0.05 was considered statistically significant.

Results. An inverse correlation was found between the average brightness of the clot during the integral modeling of hemostasis processes at admission
and the level of cognitive dysfunction on the MoCA scale (r, = -0.409; p = 0.02); higher baseline HB values were associated with severe post-stroke cognitive
impairment. On the contrary, there was a direct relationship between the initial fibrinolysis of the resulting clot (FB) and cognitive impairment on the MoCA scale
(r=0.512, p = 0.003); higher values of FB corresponded to a higher score on the MoCA scale and a higher level of cognitive functions.

Conclusions. In predictive multivariate linear regression models that included age and baseline stroke severity, it was found that every 11.5 arbitrary units
increase in baseline HB or 9.8 arbitrary units decrease in baseline FB corresponded to a -1 point deterioration in cognitive status when assessed by MoCA.
Patients with high baseline values of FB had more favorable functional outcomes of the disease assessed using the mRS. The use of extended dynamic
thrombophotometry makes it possible to comprehensively assess changes in the hemostasis system in patients with ischemic stroke. Higher HB values and
lower FB values make it possible to predict an unfavorable outcome of the disease and more severe PSCI in the early stages, while the hypoactivation of the
fibrinolytic system is associated with a greater severity of PSCI and a less favorable functional outcome.
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POJIb USMEHEHUA CUCTEMbI ®UEPUHONN3A B PA3BUTUN NMOCTUHCYJIbTHbLIX KOrTHUTUBHbBIX
HAPYLLEHUW

W.A. KonbLos'?, N.A. LLyknn'?, M.C. duanep?, H.C. Kapnosa®, O.C. bpycog?, tO.E. LLnnos?, E.A. KoBaneHko'?, A.H. Boliko'?

' ®efepanbHbIN LEHTP MO3ra 1 HepoTexHonorni PegepansHoro Meamnko-buonorndeckoro areHTctea, Mocksa, Poccus
2 POCCUINCKMI HAaUMOHATbHbI UCCNEA0BATENBCKNA MEANLMHCKIMA yHuBepcuTeT uM. H./. Muporosa Munsapasa Poccumr, Mocksa, Poccust
3Hay4HbIN LLEHTP NCUXMYECKOro 300poBbst MHObpHayku Poccun, Mocksa, Poccust

BBepeHue. [oCTUHCYNETHbIE KOrHUTYBHBIE HapyLwerns (MKH) npeacTaBnsoT cobomn BaxkHYO MeAMLMHCKYIO 1 coupmaneHyto npobnemy. Vix pacnpocTtpa-
HEHHOCTb MOC/E NEPEHECEHHOr0 NHCYbTa AOCTUraeT 74%.

Lenb. /3yyeHne B3anMoCBA3N Mex Ay MHTerpasnbHbIMy NapaMeTpamul, XapakTepuayoLLMMn NpoLecchl Koarynsaumm n rbpuHonmaa v onpeaensemsivmm
npv NOMOLLUW AMHaMU4YecKor TpombodoToMeTpun, 1 hopmmposanvem MVIKH gns oueHkn BO3MOXHOCTM NporHo3uposanus MKH 1 HebnaronpusTHbix
1MCXOA0B 3a60NeBaHVS.

Martepuanbl 1 meTofbl. B nccnenosaHve Obinv BKKOYEHb! 35 NauUMeHToB, NepeHecLnX NLEeMUYECKMA MHCYNLT B CPOK A0 24 4 OT Havana 3aboneBaHns:
20 (57,1%) »xeHLwmH 1 15 (42,9%) My>X4rH; MefmnaHHbIn BospacT 66,5 [62,3-73,3] roga. [pynny cpaBHeHnst cocTasum 45 ycnoBHO 340POBbIX 4OOPOBOSbLEB.
OueHka COCTOSHMA CUCTEMbI reMocTasa MpoBeAeHa Npu NOCTYMIEHMN B cTaumoHap, Ha 6-8 n 13-15-e cyT. Viccnenosanu nHTerpanbHble nokasareny,
OLeHVBatoLLMe CrCTeMbI Koarynaumm, hnbprHonmnaa 1 remocTasa B LEoM C MOMOLLbIO MeTofa «PubprHoanHaMnKa». KorHUTUBHbIE (PYHKLMM OLeHVBan
Ha 10-14-e cyT no MoHpeanbCKol LKane OLEHKM KOrHUTUBHBIX yHKUMI (MoCA). ®yHKUMOHaNbHbIN 1cxon 3abonesaHns onpeaensnn no Moauduum-
poBaHHoW Wkane PaHknHa (MLLIP) Ha 28-e cyT. [1na cTaTucTM4eckoro aHanmaa ucnonb3oBam nporpammHoe obecnederne SPSS 27.0 (IBM, CLUA). Ac-
counaumy Mexkay HernpepbiBHbIMU AaHHBIMU OLeHMBaNM Npy MOMOLLW KoadduLmeHTa koppensaumm CnmpmMena, 04HOMEPHBIX Y1 MHOTOMEPHbIX JIMHENHbIX
PEerpeccunonHbIix Moaenei. CTaTUCTUYECKN 3HAYUMbIMK CHUTANM pasanyme npu yposHe p < 0,05.
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Pe3ynbTratbl. BhisiBneHa obpatHas KOppensumoHHasa CBsA3b CpefHeln ApKOCTM CrycTka npu nHTerpansHomM MogenvposaHum (HB) npoueccos remocTtasa
NPV NOCTYMNEHUM 11 YPOBHEM KOMHUTUBHOW ancyHKLmn no wkane MoCA (r, = -0,409; p = 0,02); 6onee BbICOKME NCXOAHbIE 3HadeHns HB Bbinn accoum-
MNPOBaHb! C BbIPaXKEHHbIMW MOCTUHCYBTHBIMU KOTHUTUBHBIMW HapyLleHusMn. HanpoTne, oTMevanack npsiMasi CBsidb MCXOAHOro npoLiecca pubprHonmnsa
obpaaytoLierocs cryctka (FB) 1 KorHuTvBHbIX HapyLeHnii no wkane MoCA (r = 0,512, p = 0,003); 6onee BbICOKMM 3Ha4eHraM FB cooTBeTcTBOBaNa 60onbLuas
oLeHka no wkane MoCA 1 6onee BbICOKMWA YPOBEHb KOMHUTUBHbBIX (DYHKLIWIA.

BbiBOAbI. B NpOrHOCTUHECKNX MHOMOMEPHbIX NIMHENHbIX PEMPECCUOHHBIX MOAENSIX, BKOHYABLUMX BO3PACT N UCXOOHYIO TSXKECTb MHCYNbTA, YCTaHOBNEHO,
yTo Kaxkaple 11,5 ycn. ed. yBenunderus nexogHon HB nnm 9,8 yen. eq,. cHkeHns ncxopHom FB cooTBeTcTBOBaM YXYALLEHNIO KOTHUTUBHOMO CTaTyca npu ero
oueHke no MoCA Ha 1 6ann. MNauneHTbl ¢ BbICOKUMU UCXOAHBIMY 3HadYeHusiMy FB nmenn 6onee 6naronpusitHble (yHKLMOHaNbHbIE MCXOAbI 3a60n1eBaHnst
no MLLUP. MpumMeHeHve pacluMpeHHon anHaMmmyeckorn TpoMOoMoTOMETPUM NMO3BOSISIET KOMMIEKCHO OLIEHMBATbL CABUM CUCTEMbI reMocTasa y nauveHToB
C ULLEMNHECKUM MHCYNBETOM. Bonee BbiCOokue 3HaveHns HB n 6onee H13kne 3HaveHns FB faloT BO3MOXKHOCTb MPOrHO31poBaTh HeGNaronpuaTHbIA UCXO4
3abonesaHns 1 6onee Tsxenble MKH Ha paHHKX aTanax, B TO BPeMsi Kak runoaktusaumns hnbpruHONMTUYECKON CUCTEMbI accoumumpoBaHa ¢ 6onbLuei

TskecTbio [MVIKH 1 MeHee 6naronpusiTHeiM DyHKLMOHANBHbIM UCXOA0M.

KnioyeBble cnoBa: MLLEMNHECKINIA NHCYNLT; LepebpoBacKynsapHble 60Ne3HM; reMocTas; cuctema GUbpUHONN3a; KOrHUTVBHbIE HAPYLLEHWS; AMHAMUYecKas
TPOMOOMOTOMETPUS; PUOPUHOANHAMMKE
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INTRODUCTION

Stroke is the leading cause of disability worldwide [1]. The
modern development of reperfusion technologies in the
treatment of ischemic stroke has significantly improved
the outcomes of the disease, at the same time, post-
stroke cognitive impairment (PSCI) and especially post-
stroke dementia (PSD) are still significant conditions that
significantly worsen the quality of life of both patients and
their relatives [2]. The PSCI prevalence, according to vari-
ous sources, ranges 4.4-73% [3]. It should be noted that
PSCl is an unfavorable outcome of not only ischemic, but
also hemorrhagic stroke [4]. As a rule, the development of
a persistent symptom complex peaks in the early recovery
period, i.e. 3—-6 months after a stroke. In addition to the
characteristic disorders of higher cortical functions (apha-
sic disorders, memory disorders, agnosia, and apraxia)
directly associated with damage to certain areas of the
brain, patients with PSCI develop symptoms typical of
vascular cognitive impairment (Cl): impaired attention and
regulatory functions [3].

Acute cerebral ischemia is a complex cascade con-
sisting of many pathophysiological links, including pro-
thrombotic and proinflammatory activation at both sys-
temic and local levels. On the one hand, thrombosis of
large and small cerebral vessels leads to varying degrees
of ischemic damage to brain matter, on the other hand, in
parallel with prothrombotic processes, excessive release
of proinflammatory cytokines and leukocyte infiltration
of ischemic brain areas occur [5]. The relationship be-
tween thrombosis and inflammation is commonly referred
to as thromboinflammation, and, according to some

researchers, is one of the causes of persistent post-stroke
disorders, including PSCI [6, 7].

Dynamic thrombophotometry is a new method for as-
sessing the state of the hemostasis system, which makes
it possible to simulate and register in vitro processes of
fibrin clot induced by tissue growth factor under condi-
tions close to physiological conditions. Of particular inter-
est is the modification of the method with the possibility
of simultaneous modeling of the processes of fibrin clot
growth and lysis, followed by the calculation of the values
of a number of integral parameters, “Fibrinodynamics” (FD)
[8]. This method allows us to evaluate not only the activa-
tion of coagulation and fibrinolysis systems, but also the
shift in the balance between them towards thrombosis or
hypocoagulation. In addition, this method allows us to de-
termine the indirect contribution of additional factors, such
as inflammation and endothelial dysfunction, to the overall
balance of the hemostatic system within the framework of
the thromboinflammation-immunothrombosis concept [9].

As part of the previous stage of our research, we stud-
ied the state of the coagulation link of hemostasis in pa-
tients with ischemic stroke (IS) using dynamic thrombopho-
tometry. It was noted that the increase in the optical density
of the fibrin clot and its high values can be considered as
a possible prognostically significant biomarker of the early
development of PSCI [10]. Currently, the study of promising
areas for the use of dynamic thrombophotometry, in par-
ticular, its modification of FD in predicting the early manifes-
tations of PSCI, is continuing.

The aim of the study was to study the relationship be-
tween the integral parameters characterizing the process-
es of coagulation and fibrinolysis, calculated using dynamic
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thrombophotometry, and the PSCI development to assess
the possibility of predicting PSCI and unfavorable disease
outcomes.

MATERIALS AND METHODS

A non-interventional study of the integral parameters of co-
agulation and fibrinolysis systems and hemostasis in gener-
al was conducted at the clinical facilities of the Department
of Neurology, Neurosurgery, and Medical Genetics (Faculty
of General Medicine, Pirogov Russian National Research
Medical University). The main group consisted of 35 pa-
tients who suffered an ischemic stroke within 24 h: 20
(57.1%) women and 15 (42.9%) men. The median age was
66.5 [62.3-73.3] years.

As a comparison group, a database of laboratory test
results was formed for 45 conditionally healthy volun-
teers: 20 (44.4%) men and 25 (55.6%) women, with a
median age of 31.0 [23.5-44.5] years. The comparison
group was formed because of the pilot nature of this
study, and of the need to compare the results obtained
with conditionally physiologically normal values in peo-
ple from the general population who do not suffer from
chronic diseases. The inclusion of volunteer patients in
the database was carried out in accordance with the
principles of good clinical practice and the signing of in-
formed voluntary consent to take venous blood samples
and conduct laboratory tests.

The criteria for inclusion in the main group were: a diag-
nosis of ischemic stroke confirmed in accordance with the
requirements of the Russian ischemic stroke guidelines',
admission to the hospital within 24 h of the onset of the
disease, age =40 years (for patients aged 40-59 years,
the presence of at least one confirmed risk factor for is-
chemic stroke in the anamnesis), score <10 on the National
Institutes of Health Stroke Scale (NIHSS), which is used
to assess the neurological status, localization of stroke,
differential diagnosis and treatment outcomes, planning
thrombolytic therapy and monitoring its effectiveness. The
NIHSS, translated in the current Russian ischemic stroke
guidelines?, includes a number of parameters reflecting the
levels of impairment due to acute cerebrovascular disease:
the level of consciousness — the level of wakefulness, eye-
balls movements, visual fields examination, determination
of the functional state of the facial nerve, assessment of
the motor function of the upper extremities, assessment
of movements coordination, sensitivity testing, identifica-
tion of speech disorders, detection of perception disor-
ders — hemi-ignoring or neglect, as well as an approximate
prognosis of the disease. The criteria for inclusion in the
study were the absence of speech and motor disorders
that prevent the objectification of the cognitive status of pa-
tients, consent to participate in the study, and the absence
of anamnestic signs of pre-stroke disorders.

The criteria for non-inclusion were as follows: admission
to the hospital later then 24 h of the onset of the disease,
regression of neurological symptoms with a confirmed tran-
sient ischemic attack, ischemic stroke of other specified
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etiology (migrainous, hemodynamic, etc.), the presence of
oncological, terminal, somatic or other diseases that cause
significant changes in hemostasis (including thrombophilia,
hemophilia, Disseminated intravascular coagulation (DIC)
syndrome, sepsis, etc.), pregnancy, refusal to participate
in research work.

Venous blood samples obtained in accordance with
the regulations established by the Russian ischemic stroke
guidelines were used to study laboratory parameters?.

Hemostasis parameters were assessed in citrated
peripheral venous blood samples in a ratio of 1:10. Two-
stage centrifugation was performed to obtain platelet-free
plasma (15 min at a relative centrifugal acceleration of
1,500 g and 5 minutes at 10,000 g) using CM-6M centri-
fuge (ELMI, Latvia) and Microspin 12 centrifuge (Biosan,
Latvia). To assess the state of the hemostasis system,
the Thrombodynamics T-2 analyser system (Hemacore,
Russia) was used. An extended technique was used with
simultaneous modeling of coagulation and fibrinolysis
processes [8]. Based on the results of the study, the pa-
rameters characterizing the functioning of coagulation, fi-
brinolysis, and hemostasis systems were calculated using
the formula:

FB = CB - HB, (1)

CB (coagulation brightness, arbitrary units) — the average
brightness of a clot when modeling the coagulation pro-
Cess;

HB (hemostasis brightness, arbitrary units) — the average
brightness of a clot in the integrated modeling of hemosta-
Sis processes;

FB (fibrinolysis brightness, arbitrary units) is a parameter
that characterizes the activity of the fibrinolysis process of
the growing clot.

In the main group, the hemostasis system was as-
sessed upon admission to the hospital, on days 6-8 and
days 13-15. In addition, a standard clinical, instrumental,
and laboratory examination was performed at the indicated
time intervals, and the severity of neurological deficit was
assessed on the NIHSS. The patients’ cognitive functions
were assessed on days 10—14 using the Montreal Cognitive
Assessment (MoCA) scale [11]. The functional outcome
was evaluated on day 28 using a Modified Rankine Scale
(mRS), which allows a complex assessment of both post-
stroke disability and death [12].

The baseline characteristics of the patients in the main
group are presented in the previous part of the work [10].
Arterial hypertension (any stage) was observed in 27 (77.1%)
patients, type 2 diabetes mellitus — in 11 (31.4%), atrial fi-
brillation (any form) — in 9 (25.7%), stenosis of the affected
artery over 50% of the lumen — in 14 (40.0%). The NIHSS
score upon admission was 5 points [4-8]. The characteris-
tics of the patients, as well as the distribution of ischemic
stroke subtypes, were comparable to domestic and foreign
literature data.

In the comparison group, the laboratory test was per-
formed once.

" Clinical guidelines «Ischemic stroke and transient ischemic attack in adults». Ministry of Health of the Russian Federation; 2021

2 Ibid.
5 Ibid.
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The SPSS 27.0 software (IBM, USA) was used for
statistical analysis. The final sample size was calculated
based on the results of an interim statistical analysis of the
data (statistical power of 0.95, « value of 0.05). The data
normality was tested using the Shapiro-Wilk test. Extreme
data values, if any, were excluded from the calculation.
The numerical data in the paper is presented as a median
with upper and lower quartiles. The Mann-Whitney test in
independent samples and the Wilcoxon test in dependent
samples were used to compare variables that did not fol-
low a normal distribution. Associations between continu-
ous data were evaluated using the Spearman correlation
coefficient, univariate and multivariate linear regression
models.

RESULTS AND DISCUSSION

The results of the study of integral parameters of coagu-
lation and fibrinolysis at different time intervals in patients
from the main group were compared with the data of con-
ditionally healthy volunteers; the corresponding parameters
are shown in the table. Conclusions about the absence of
concomitant hematological diseases causing a significant
shift in coagulological indications were drawn based on the
absence of deviations in the admission of standard coagu-
lography parameters.

In the main group, upon admission, the values of the
integral parameters CB and HB were comparable with
the group of conditionally healthy volunteers, which
confirmed the similar activity of the coagulation system
and the similar functional state of the fibrinolysis system
in both groups (Table). At the same time, patients with
ischemic stroke showed a tendency to hypofibrinolysis
(lower values of the FB parameter) of 18.3 [10.0-31.9]
versus 25.3 [21.7-29.9] arbitrary units upon admission
(p = 0.068) when comparing the results of volunteers
from the comparison group. This characterized the
general prothrombogenic state in ischemic stroke with
greater resistance of fibrin clots to the fibrinolysis pro-
cess. The statistical significance of the differences in
these parameters was not achieved due to the presence
of several conditionally healthy volunteers with extremely
low FB values in the comparison group.

By the end of 1st week, patients with ischemic stroke
showed a dramatic statistically significant drop in CB, HB,
and FB values to 1.3%, 1.2%, and 1.6% of baseline values,
respectively, with a shift towards hypocoagulation relative
to the comparison group, which may be due to the initia-
tion of antithrombotic therapy after admission. Overall, the
shift in all parameters was possibly due to the following

explanation. The method used in this work studies the
growth of a fibrin clot from a surface covered with a tis-
sue factor, and therefore active antithrombotic therapy led
to a corresponding shift in all parameters. By days 13-15,
the main group of patients showed a gradual recovery in
the overall activity of the coagulation system, but the val-
ues remained lower than in the comparison group due to
continued antithrombotic therapy. Taking into account the
corresponding bias, the parameters of patients from the
main group on days 6-8 and 13-15 were not compared
with patients from the comparison group.

In the main group of patients, the study did not reveal
any associations between the CB index at admission and
cognitive status.

In patients with ischemic stroke, the relationship of HB
at admission with a score on the MoCA scale was as-
sessed: higher baseline HB values corresponded to a more
pronounced post-stroke cognitive decline (r, = -0.409;
p = 0.02); these data are presented in Figure 1. To quan-
tify this association, a simple linear regression model was
computed (regression coefficient f = -0.106; 95% CI 0.188-
0.024; p = 0.022).

To account for the influence of additional factors (age
and initial stroke severity on the NIHSS), a multivariate lin-
ear regression model was constructed (regression coeffi-
cient g = -0.087; 95% CI from -0.159 to -0.015; p = 0.019).
[t was found that every 11.5 arbitrary units of increase in
the initial HB corresponded to a subsequent deterioration
in cognitive status according to MoCA (attention and con-
centration, control functions, memory, language functions,
visual-constructive skills, abstract thinking, counting and
orientation) by -1 point. By days 6-8 and 13-15, this asso-
ciation of variables was similar, but did not reach statistical
significance.

The association of the initial activity of the fibrinoly-
sis process and cognitive function on the MoCA scale
was also evaluated. It was revealed that higher values
of FB correspond to a higher score on the MoCA scale
and, consequently, a higher level of cognitive functions
(r, = 0.512; p = 0.003); the corresponding data are pre-
sented in Figure 2.

To quantify the predictive significance of this relation-
ship in detail, a simple linear regression model was con-
structed (regression coefficient g = 0.121; 95% CI 0.018-
0.223; p = 0.022).

In order to account the influence of age and the initial
severity of focal neurological symptoms on the develop-
ment of cognitive impairment subsequently, a multivariate
model was computed (regression coefficient § = 0.102;
95% CI 0.014-0.190; p = 0.025). It was found that every 9.8

Table. Dynamics of parameters of the hemostasis system in the main group and the comparison group

Main group (n = 35)
Parameter Comparison group (n = 45)
On admission Days 6-8 Days 13-15
CB, arbitrary units 64.0 [42.4-72.8] 0.8 [0.1-7.5] 14.9 [9.1-22.7]* 63.3 [63.7-73.6]
HB, arbitrary units 33.9 [24.8-51.4] 0.4 [0.1-3.0]* 8.4 [6.3-7.6] 37.4 [31.0-49.4]
FB, arbitrary units 18.3 [10.0-31.9] 0.3 [0-3.6]* 5.6 [3.4-7.6]" 25.3 [21.7-29.9]

The table is prepared by the authors using their own data

Note: * — p < 0.001 the level of statistical significance compared to the values at admission (Wilcoxon criterion).
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The figure is prepared by the authors using their own data

Fig. 1. Association between the HB (integral assessment of hemostasis system
activity) and the MoCA score

arbitrary units of the initial FB shift towards hypofibrinolysis
corresponded to a -1 point deterioration in cognitive status
when assessed by MoCA. This relationship persisted by
days 6-8 and 13-15 of follow-up, but did not reach statisti-
cal significance.

Notably, when comparing participants with mRS
scores of 0—1 and participants with mRS scores of 2—6,
ischemic stroke patients (n = 17) with excessive FB val-
ues, indicative of elevated fibrinolytic system activity, had
more favorable functional outcomes at discharge (21.2
[16.6—-35.0] and 16.2 [1.9-27.4] arbitrary units, respective-
ly; p = 0.033) (Fig. 3).

On the first day in patients with ischemic stroke, there
were no significant signs of a major shift in the activity of
the coagulation and fibrinolytic processes of the hemosta-
sis system beyond the “hematological norm”. At the same
time, there was a tendency to lower FB values relative to
the comparison group, which may indicate a relative hy-
pofibrinolytic state in acute ischemic stroke [13, 14]. It was
found that higher values of the patient’s HB on the first day
of stroke are potentially associated with a greater severity
of cognitive impairment when assessed using the MoCA
scale. On the contrary, higher baseline values of the pa-
tients’ FB, characteristic of relative hypofibrinolysis, are as-
sociated with a smaller cognitive defect later, as well as
with a more favorable functional outcome classified using
the modified Rankine scale. Comparable results indicat-
ing the importance of hypercoagulation conditions in acute
vascular diseases are also presented in coronary heart dis-
ease [15].

Considering the above, it can be assumed that an im-
portant contribution to the development of PSCI is made
not only by damage to a certain volume of brain matter as
a result of critical ischemia associated with occlusion of the
vessel supplying the corresponding zone [16], but also by
changes at the level of the microvasculature [17], such as
ongoing microthrombosis of small vessels in the hypoper-
fused region surrounding the infarct core [18, 19].

Patients with more active fibrinolysis had more fa-
vorable outcomes. The data obtained in this work cor-
relate with the results of the first part of our study, which
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Fig. 2. Association between FB (fibrinolysis integral assessment) and cognitive
status evaluated by the MoCA scale
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Fig. 3. Integral assessment of fibrinolysis in different functional outcomes of
the disease

showed that a higher optical density of a fibrin clot is
associated with lower MoCA scores in such patients
[10]. It should be noted that recently a number of works
have appeared that show the role of fibrin in triggering
thromboinflammation processes. In particular, there is
evidence that in coronavirus infection, fibrin binds to viral
proteins and forms blood clots that activate a systemic
inflammatory response that potentiates further throm-
botic complications [20].

CONCLUSION

Post-stroke cognitive impairment, including PSD, is an im-
portant medical and social problem. The study of various
predictors of the PSCI development in the acute period of
stroke is extremely relevant, as this may potentially allow
the development of new therapeutic and rehabilitative ap-
proaches that may improve the functional outcome in pa-
tients with cute cerebrovascular accidents.

A combined laboratory assessment of hypercoagula-
tion and hypofibrinolysis development mechanisms using
dynamic thrombophotometry and its extended version of
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FD allows for a comprehensive measurement of hemostat-
ic shifts in stroke patients and evaluation of systemic and
local effects (i.e., thromboinflammation) cumulative contri-
bution to hemostasis activity.

In this research paper, we outlined fibrin clot optical
density changes when modeling fibrinolysis and estimating
the HB integral parameter. It was found that an increase in
the optical density index of a fibrin clot, which characterizes
coagulation activity, is associated with a low score on the
MoCA scale.

In predictive multivariate linear regression models that
included age and baseline stroke severity, it was shown
that every 11.5 arbitrary units increase in baseline HB corre-
sponds to a —1 point deterioration in cognitive status when
assessed by MoCA. A 9.8% shift in the initial FB values
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