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AHHOTAIIUA

WHCcynpT 3aHUMAaET JIUAUPYIOIIYe IO3UIUN Cpeiv IPUYNH UHBAJINUJHOCTA U CMepTHOCTU. [IporHosupoBanue GyHKIIHO-
HaJIBHBIX UCXOJI0B UHCYJIbTA IOTEHIIHATIBHO CIIOCOOHO IOBBICUTD 3¢ ()EKTUBHOCTD BeZIeHH MAllieHTOB, OITUMHU3UPOBATh
CTpaTeruy OKa3aHUuA MEAUIMHCKON TOMOIIU U peabUINTAIIMOHHBIX MEPOIIPUATUH C yU€TOM PAI[OHATIN3AINH UCII0JIH30-
BaHMS pecypcoB. Ha cerofHAIHUNA IeHb OTCYTCTBYIOT HMHCTPYMEHTHI OBICTPON M KOMILJIEKCHOU OIIEHKU MPOTHO3a JJIs
MIPUHATHS BPAYOM CBOEBPEMEHHOTO PeIIeHHs 0 BhIOope HanboJsIee MOAXOAAIIEH U MEPCIIEKTUBHOMN ISl KaXK/IOTO IallH-
€HTa TAKTUKU BeJIEHUs, YTO TpeOyeT CUCTeMATU3alUH U3BECTHHIX IAHHBIX 110 IIPOrHO3UPOBAHUIO UCXO/I0B HHCYJIBTA JJIS
BO3MOXKHOCTH JIaJIbHENIIIEN ONITHMU3aIUK 3TOTO Iporiecca. Hamu 6b11H H3YdeHb! CYIeCTBYONHEe BO3MOXKHOCTH IIPOTHO-
3UpOBaHUSA (DYHKIMOHATBHBIX HCXOZOB HIMEMHUYECKOro HHCysabTa Ha Iwiatrdopmax PubMed, Scopus, eLIBRARY,
Cyberleninka, mpoanamu3upoBaHbl UX JOCTOMHCTBA U HEZOCTATKH.

Kmoueenle cao8a: uieMudecKuil HCYJIBT, IIPOTHO3, UCXO/bI HHCYJIbTA, IPOTHO3UPOBAHUE UCXO/I0B UHCYJIBTA, (PYHK-
[IMOHAJIBHBIA UCXO/T, OMOMapKePHI HIIEMUH MO3Tra, OOMapKephl IPOTHO3A.
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ABSTRACT

Stroke occupies leading positions among the causes of disability and mortality. Prediction of functional outcomes of stroke
has the potential to improve the efficiency of patient management, optimize strategies for providing medical care and reha-
bilitation measures, taking into account the rationalization of resource use. To date, there are no tools for rapid and com-
prehensive assessment of the prognosis for a physician to make a timely decision on choosing the most appropriate and
promising management tactics for each patient, which requires systematization of known data on predicting stroke out-
comes for the possibility of further optimization of this process. We have studied the existing possibilities for predicting the
functional outcomes of ischemic stroke via PubMed, Scopus, eLIBRARY, Cyberleninka platforms, analyzed their advan-
tages and disadvantages.
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W HCy1bT 3aHIMAET BTOPOE MECTO B MUPE B IJIO-
0aJIPHOM CITHCKe BceX IMPUYUH cMepTu. ExkeromHo
WHCYJIBT CJIy4aeTcs y 13,8 MJIH Yesl. 110 BCeMy MUPY,
B 5,8 MUTH cityuaeB mpuBoas k cmeptu [1]. C 1990 o
2019 T. BKJIIOUHUTEJHHO PACIPOCTPAHEHHOCTH
WHCYJIbTA YBeJIUumusaach Ha 85 %, a CMepTHOCTh — Ha
43 %. Ha nostto ummemudeckoro uHceyabta (M) mpu-
XouTes 62,4 % OT Yuciia BceX HHCYIIBTOB [2]; 61,5 %
MalUeHTOB, MEPEHECIINX WHCYJIbT, YMEPJIH WJIH
CTaJId 3aBUCUMBIMU OT IIOMOIIN TPEThETO Jintia [3].

B Poccutickoit ®eniepariuu 3a 2019 T. ObLUIO 3ape-
TUCTPUPOBAHO 435,2 THIC. CJIy4aeB HHCYJIbTa, U3
KOTOPBIX 30 % 3aKOHUIJINCH JIETAJTBHBIM HCXOJIOM.
Jna rocymapcTBa S5KOHOMUYECKOe OpeMsi JTaHHOTO
3a00JI€EBAaHUS COCTABUJIO 490 MJIPJ PyOJiel, Wiu
0,3 % BHYTpPEHHET0 BaJIOBOTO MPOyKTa. Ha KarkapIi
cayuait U TpaThl IpUOIMIKAIOTCA K 1,2 MJTH PYyOJIei.
WHCY/IBTH  CO3AI0T 3HAUUTEJIBHYIO COI[HAJIBHO-
SKOHOMUUECKYIO Opelns B 610/:KeTe rocyzapcrsa [4].

[TpornosupoBanue GYHKIMOHAIBHBIX HCXO/IOB
NU MoxkeT croco6CTBOBATh MOBBIMIEHUIO 3(Pdek-
TUBHOCTU BeJleHUs MANVNEeHTOB, NMPUHATHIO OoJiee
000CHOBAaHHBIX PEIIEHUH, ONITUMHU3AIUNA CTPATETUH
OKa3aHUsA MEAUITMHCKOU TTOMOIIY TTAI[eHTaM B CTa-
[MOHApe, YJIYUIIEHUIO [IAHUPOBAHUA peabuanuTa-
[IUOHHBIX MEPONPUATHA U  PaIrMOHATU3ALINHI
HCITOJIb30BAHUS PECYPCOB.

[esipto HacTOAIIETO 0630pa OBLIIO U3YUUTH CYIIE-
CTBYIOIIMIE BO3MOXKHOCTU ITPOTHO3UPOBAHUSA (YHK-
IUOHAJIBHBIX KcX0moB VU, mpoaHaIu3upoBaTh UX
JTOCTOMTHCTBA U HEJIOCTATKH. [[J1s1 3TOro 6hLIH Ipoa-
HQJIN3UPOBAHBI JIOCTYIIHblE MaTepHUaIbl Ha ILIAT-
dopmax Medline (uepes PubMed) u Scopus,
Cochrane Library, The Lancet Public Health Journal,
eLIBRARY, Cyberleninka.

ITo BpemenHOMy napameTpy ucxozanl M1 moxHO
pa3zennTh Ha KPATKOCPOUHBIE U JIOJITOCPOYHBIE.
K 6raronpusiTHbIM (PYHKITHOHAJIBHBIM Hcxoaam Y
OTHOCAIT TIOJIHOE WJIM YaCTHYHOE BOCCTAHOBJIEHHE
HApYIIEHHBIX (PYHKIUH (IBUTATEJIBHBIX, UYBCTBU-
TEJIbHbIX, KOTHUTHUBHBIX W JIp.) U CIOCOOHOCTH K
camoobcTykrBaHui0. Heb1aronpusaTHBIMY Ke IIPU-
3HAIOT COIMMATBHYIO 1€33/IalITAIIII0, CTOMKYIO MHBA-
JIUIU3a0MI0 U CMepTh B TeueHHue 5 JieT nociae VU
[5, 6]. HebiarompusTHBIM WCXOMA SBJISETCA He
TOJIPKO C TOYKH 3PEHHs MAalNeHTa, 3HAUYUTEIHHO
CHIDKAs KQ4ecTBO €ro JKU3HU, HO U ¢ TOUKU 3PEHUS
TPETHUX JIWII, HA IUIEYX KOTOPHIX B IAHHOM CHUTya-
MY JIOXKUTCA OpeMs yxoja 3a MmamueHToM. B mac-
mrrabax ske CTpaHbl TPAKIAHUH, TEPSIONTANA paboTo-
CII0COOHOCTD, HE TOJIBKO CHIKAET CBOU BKJIAJ] B 9KO-
HOMUYECKYI0O COCTAaBJISIONIYI0 TOCYZIapCTBa, HO U
TpebyeT TOIOJHUTEIHHBIX (DMHAHCOBBIX 3aTpaT Ha
obecrieueHne CBOEH KU3HEAEATETbHOCTU. VcXomist

Stroke is the second leading cause of death world-
wide. Every year, stroke affects 13,8 miln people
worldwide, resulting in 5,8 mln deaths [1]. From
1990 through 2019, the prevalence of stroke
increased by 85%, and mortality — by 43%. Ischemic
stroke (IS) accounts for 62,4% of all strokes [2];
61.5% of stroke patients died or became dependent
on third-party care [3].

In the Russian Federation, 435,2 thousand cases
of stroke were registered in 2019, 30% of which were
fatal. For the state, the economic burden of this dis-
ease amounted to 490 bln rubles, or 0,3% of the
gross domestic product. For each case of stroke, the
costs are close to 1,2 mln rubles. Strokes create a sig-
nificant socio-economic breach in the state budget
[4].

Predicting functional outcomes of IS can help to
improve patient management, make more reason-
able decisions, optimize hospital care strategies,
update rehabilitation planning, and rationalize the
use of resources.

The aim of this review was to study the existing
possibilities for predicting the functional outcomes
of IS, to analyze their advantages and disadvantages.
For this purpose, the available data were analyzed on
Medline (via PubMed) and Scopus, Cochrane
Library, The Lancet Public Health Journal,
eLIBRARY, Cyberleninka.

Based on the parameter of time, IS outcomes can
be divided into short-term and long-term. Favorable
functional outcomes of IS include complete or partial
recovery of impaired functions (motor, sensory, cog-
nitive, etc.) and self-care abilities. Unfavorable out-
comes include social maladjustment, persistent dis-
ability, and death within 5 years after IS [5, 6]. An
outcome is unfavorable not only from the patient’s
point of view, significantly reducing his or her quality
of life, but also from the point of view of third parties,
who bear the burden of caring for the patient in this
situation. On a national scale, a citizen who loses his
or her ability to work not only reduces his or her con-
tribution to state economics, but also requires addi-
tional financial costs to ensure his or her life. Based
on this, it is necessary to understand the importance
of the ability of doctors to predict both short-term
and long-term outcomes of stroke at the hospital
stage in order to develop individual rehabilitation
programs as early as possible, and manage recovery
processes in a timely manner.

In routine clinical practice, anamnestic data,
results of patient’s condition assessment using clini-
cal scales in the acute period of IS and during
dynamic follow-up, neuroimaging and laboratory
parameters, both at admission and later, to assess
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M3 BTOro, He0OXOMMO MOHHUMATh 3HAUNMOCThH BO3-
MOKHOCTH IIPOTHO3UPOBAHUs BpauyaMH Kak KpaT-
KOCPOYHBIX, TAK 1 JIOJITOCPOYHBIX KCXO/IOB UHCYJIbTA
Ha FOCITUTAJILHOM 3TAll€ C I[eJIbI0 HanboJiee paHHETO
ITOCTPOEHUsI MHANBUAYAJIbHBIX IPOrPaAMM peabuIn-
TaAI[M¥ U CBOEBPEMEHHOTO YIIPABJIEHUS BOCCTAHOBU-
TeJIbHBIMH IIPOIIeCCaAMH.

B pyTMHHOHW KJIMHUYECKOU IIpAKTHUKe JJIs IPO-
THO3UPOBAHUS MCXO0B UCIIOJIb3YIOTCS aHAMHECTH-
YecKHe JIJaHHbIE, Pe3yJIbTaThl OIEHKU COCTOSHUS
MaryeHTa 0 KJIMHUYECKHUM IIIKaJaM B OCTPOM ITepH-
one U u nipu uHAMUYECKOM HAOJIIOZIEHUH; HEH-
pOBH3yaTU3aIlMOHHbIE U JIAOOpaTOpPHBIE ITOKa3a-
TeJIH, OmpeziesisieMble KaK IMPU MOCTYIUIEHUH, TaK U
MMO3JHEE, JIJI OLIEHKH JUHAMUKH BOCCTAHOBJIEHHUS 1
omnpezeneHuss (HaKTOpOB HEOJJIATONPHUATHOTO IIPO-
rHo3a. OTHAKO Ha CETOJIHANIHUU IeHb OTCYTCTBYIOT
WHCTPYMEHTHI, KOTOPBbIE MOIJIM OBl IOMOYb Bpady
KOMILJIEKCHO U OBICTPO OIEHUTH IIPOTHO3 U MIPUHATH
peliieHre 0 BbIOOpe HanboJIee MOAXOAAIIEH U Tep-
CIIEKTUBHOM /I KKJOTO KOHKPETHOTO IMaIleHTa
TaKTUKU BEJEHUs, 4TO JejlaeT HeOOXOUMOM CHCTe-
MaTHU3aINI0 U3BECTHBIX JIAHHBIX 110 IIPOTHO3UPOBaA-
HUIO UCXO7I0B MHCYJIHTA JIJIST BO3MOKHOCTH JATbHEH -
el ONTUMHU3AINY 3TOTO MpoIlecca.

AHAMHECTNYECKUE JAHHDBIE

B wucciemoBaHUSX HEOJHOKPATHO OBLIO ITOKA-
3aHO, YTO HAJIMYUE Yy IAIMeHTa HECKOJIbKUX (2 u
6oJiee) XpOHHMUECKUX 3a00JIeBaHUH Ipeapaciosia-
raetT K xyzaumemy QyHKIMOHAIbHOMY ucxoxy. Ha
CETOHANIHUM JIeHb 3aTPyAHEHO OIpe/esieHHe U
y/IeJIBHOTO Beca KaKJIOTO U3 XpPOHUUYecKUX 3abosie-
BaHUU C yUeTOM UX TAKECTU U CUHEPTUYHOCTH JIeii-
CTBUSA Ha 001ee QYHKIIMOHATBHOE COCTOSTHIE Opra-
Hu3Ma [7], 4ro TpebyeT mpoBeneHUs OOJIBIIOTO
YHca JTAbHEHIINX TOMYJIAIUOHHBIX HCCIeI0Ba-
HUH, a TaK)Ke aHATN3a HAKOIJIEHHBIX JAHHBIX.

B KpynHOM NpOCIEKTHBHOM KOTOPTHOM HCCJIe-
moBanuu KOSCO (2016), y4uThIBAIOIIEM BCe BO3-
MOXKHbIE BapHUAaHTHl B3aNMOJENCTBUA (HAKTOPOB,
CIOCOOHBIX HCKaXKaTh PpE3YJIbTAT, ABTOHOMHBIMU
MpeIuKTOpaMu (YHKIIMOHAJIBHON! HE3aBUCUMOCTU
U YJIydileHus CyObeKTUBHOW OIEHKH KadecTBa
JKU3HU 4epe3 6 Mec mocyie MU cranu: BO3pacrt,
onenka mno I[llkane wHcynpra HarnuoHasbHOTO
uHCTUTyTa 310poBhs (NIHSS) mpu mocrymieHuw,
IIPOJIOJIKUTETBHOCTD TOCIUTANTN3AINY U (PYHKITHO-
HaJIBHBIA YPOBEHb IIPU BhIMHCKe. Kpome TorO, yI10-
TpebJieHNe aJKOToJisl B aHAMHe3e OBLIO JOIIOJTHU-
TeJIbHBIM IIPEIUKTOPOM XyAlIero (YHKIIHOHAIIb-
HOTO BOCCTAHOBJIEHUSI, & YJIyUIIEHHE OIeHKHU Kade-
CTBa KU3HU uepe3 6 Mmec nociae VU 3aBucesno ot
I10J1a ¥ yPOBH: 0Opa3oBaHus manvenTa [8].

the dynamics of recovery and determine factors of an
unfavorable prognosis, are used to predict the out-
comes. However, to date, there are no tools that
could help a physician to comprehensively and
quickly assess the prognosis and decide on the choice
of the most appropriate and promising management
tactics for each specific patient, which makes it nec-
essary to systematize the known data on predicting
stroke outcomes to enable further optimization of
this process.

ANAMNESTIC DATA

It has been repeatedly shown in studies that the
presence of several (2 or more) chronic diseases in a
patient predisposes to a worse functional outcome.
To date, it is difficult to determine the impact of each
chronic disease, taking into account their severity
and synergistic effect on the overall functional state
of the body [7], which requires a large number of fur-
ther population studies, as well as analysis of data
accumulated.

In a large prospective cohort study, the KOSCO
(2016), taking into account all possible interactions
of factors that could distort the result, the autono-
mous predictors of functional independence and
improvement in subjective assessment of quality of
life at 6 months after IS were: age, National Insti-
tutes of Health Stroke Scale (NIHSS) score at admis-
sion, duration of hospitalization and functional level
at discharge. In addition, a history of alcohol con-
sumption was an additional predictor of worse func-
tional recovery, and the improvement in the assess-
ment of quality of life at 6 months after IS depended
on the patient’s gender and level of education [8].

Kulesh et al. (2011) found patterns of 5-year sur-
vival after IS. The study revealed a dependence of
adverse effects on age, arterial hypertension (AH),
diabetes mellitus (DM), tachyarrhythmia, atrial
fibrillation (AF), and the presence of an acute vascu-
lar event in the past medical history [9].

The most significant anamnestic data influencing
the prognosis of the functional outcome of IS are
presented in Table 1.

CLINICAL SCALES

Clinical scales are usable in assessing the patient’s
condition; they save time for the patient and the spe-
cialist, allowing the results as in terms of numbers to
be obtained as soon as possible, which represents the
patient’s condition according to the parameter being
assessed. Based on the data obtained, the physician
has the opportunity to preliminarily assess the out-
come of stroke.
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Kysemr C./I. u coaBT. (2011) yCTaHOBUJIM 3aKOHO-
MEPHOCTH 5-JIETHEN BbDKHUBaeMocTu nocie MU. ITo
pe3yibTaTaM ucciIe/JoBaHUs Obljla BhIABJIEHA 3aBU-
CUMOCTb HeOJIarONPUATHBIX IIOCJIEJICTBUH OT BO3-
pacra, aprepuayibHOU rurieprensuu (Al'), caxapHOTo
nuabera (CJI), MepriaTesIbHOM apuUTMUU, GUOPUILIA-
nun npeacepanit (OI1) u HATUYUSI OCTPOTO COCYAU-
CTOro cOOBITHA B aHaMHe3e [9].

Haubosiee 3HaunMble aHAMHECTHUYECKHE TaH-
Hble, BJIMAIOIINE Ha MPOTHO3 (GYHKIIHOHAIHHOTO
ucxoga N, npesicrapyieHsl B Ta0II. 1.

The National Institutes of Health Stroke
Scale (NIHSS) allows to assess the severity of
stroke based on the totality of the patient’s symp-
toms. Due to its simplicity and versatility, it has
become a tool for assessing the condition of patients
during the initial examination by a neurologist in the
emergency department, as well as during follow-up.
This scale allows to quickly obtain a view of the seve-
rity of stroke in points: 0—6 points — mild,
7—15 points — moderate, above 15 points — severe.
The NTHSS is used not only at admission and the ini-

Ta6suna 1. [laHHbIe HCCIej0BaHUH 10 HanGoiee 3HAYMMbIM TPeAUKTOPaM He6IaronpUsaTHBIX HcxofoB UU
Table 1. The data on the most significant predictors of adverse outcomes of IS

IIpeagukTop OmnucaHue

Predictor

Description

HcToOYHUKHN
References

AT / AH

O6parHas acconuanusa Mexxay Al M 5-JIeTHUM PUCKOM CMepTH NOCJ/Ie HHCY/IbTA
Negative correlation between AH and 5-year risk of death after stroke

Kynew C.JI. u ip., 2011 [9]
Kulesh S.D. etal,, 2011 [9]

[MoBeiienue A/l B nepBbie 24-48 4 npu UU kaparoaM6011yecKoi 3THOI0TUU
KOppeJIupyeT € IMJIOXUM UCXOZ,0M

Increased BP in the first 24-48 h of cardioembolic stroke correlates with
unfavorable outcome

Ntaios G. et al.,, 2012 [10]

[ToBeimenue A/l B nepBble 24 yaca - NpeJUKTOP HeGIaronpUsATHOTO UCX0AaA
yepe3 1 mec
Increased BP in the first 24 h is a predictor of adverse outcome after 1 month

Robinson T. et al,, 1997 [11]

YBesinueHue 3HaueHU# A/l B TedeHHe 24 4 MOBBIIIAET IIaHChl BO3HUKHOBEHHUS
MOBTOPHOTO MHCYJ/IbTA B GJIVDKAUIINKT rOJ
Increased BP for 24 h increases the chances of one year recurrent stroke

Tsivgoulis G. et al., 2005 [12]

Bbicokasi BapHabesIbHOCTb CUCTOJIMYECKOT0 U AacToindeckoro A/l cBsi3aHa ¢
MOBBILIEHHBIM PUCKOM CMEPTH M MHBA/IN/IM3alMY TAllUEHTOB

High variability of systolic and diastolic BP is associated with an increased risk
of death and disability in patients

Chen Y. etal, 2024 [13]

cll/ DM

Jlronu ¢ C/l umesnu 60Jiee BHICOKYIO YaCTOTY CMEPTHOCTHU U PEL[U/IUBOB
HHCY/IbTa Yyepe3 3 U 6 Mec B CpaBHEHHUH € manueHTamMu 6e3 C/l

Patients with DM had higher rate of mortality and stroke recurrence after 3 and
6 months compared with patients without DM

JiaQ.etal., 2011 [14]

C/l u nperabeT CBA3aHbI C HEGJIArONPUATHBIMH KPAaTKOCPOYHBIMHU
30-7HEeBHBIMH HCXOJAMU
Diabetes and prediabetes are associated with adverse short-term 30-day outcomes

Tanaka R. etal,, 2013 [15]

CMepTHOCTB B TedyeHHUe roga nocie MU 6bi1a Ha 25 % Bblle CpeJjy MAaLUEeHTOB
¢ C/l B cpaBHeHUU ¢ nanueHTamu 6e3 C/]

One-year mortality after IS was 25% higher among DM patients compared
patients without DM

Tuttolomondo A. et al., 2008
[16]

Penuaus MU B 1,5 pasa valie BcTpevyaeTcs cpeiv manueHToB ¢ C/J
IS recurrence is 1,5 times more common among patients with DM

Zhang L. etal., 2021 [17]

Puck cmepTu B Teuenue roga nocsae UM g naguenTos ¢ C/l B 1,13 pasa Bbllle,
4yeM y nanueHToB 6e3 C/l

One-year mortality risk after IS for DM patients is 1,13 times higher than for
patients without DM

Olaiya M.T. et al,, 2021 [18]

B Teuenue 3 jsiet nocie MUY cMepTesibHBIN UCX0/, B rpyne nauueHToB ¢ C/L
BO3HMKaJI Yallle, 4eM y nanueHToB 6e3 CJl

Within 3 years after IS, death occurred more frequently in the group of patients
with DM than in patients without DM

Echouffo-Tcheugui J.B. et al.,
2018 [19]

Bospacrt
Age

Y nauuenToB crapiue 80 JieT 60J1ee BbICOKHE NI0Ka3aTeNld BHYTPUOOJIbHUYHON
CMEPTHOCTH
Patients over 80 years old have higher rates of in-hospital mortality

Fonarow G.C. etal., 2010
[20]

30-aHeBHAs1 CMEPTHOCTb NALMEHTOB B Bo3pacte 65-80 sieT coctassieT 9,7 %,
a cpeau nayueHToB crapuie 80 sieT - 194 %

The 30-day mortality rate for patients aged 65-80 years is 9.7%, and for
patients over 80 years old - 194%

Palnum K.D. et al.,, 2008 [21]
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OkoHuaHue Tab6s1. 1 / End of Table 1

IlpeaukTop OnucaHue
Predictor Description

HcTOYHUKHN
References

y NMalUeHTOB 10 70 JieT BOCCTaHOBJIEHHE MOTOPHBIX (byHKLU/II/I AJINJIOCh B

Yoo J.W.etal,, 2020 [22]

TeyeHHe 6 Mec U coxpaHsochk A0 30 mec. Y sitozel crapiue 70 jeT nocie
1 Mec perpecca CUMOTOMATUKH HAGJII0/]a/I0Ch CHIDKEHHE QYHKIMOHATbHBIX

cnoco6HocTe# 10 30 Mec HabGIIOAEHUST

In patients under 70 years old, motor function recovery lasted for 6 months
and was maintained for up to 30 months. In patients over 70 years old,
after 1 month of symptom reversion, a decrease in functional abilities was

for up to 30 months of follow-up

OTHoOIIeHHe IAaHCOB MJ10X0r0 GYHKIMOHAJBHOI0 UCX0/1a IUHEHHO

Ohya Y. etal,, 2023 [23]

YyBeJIMYHBaJIOCh COOTBETCTBEHHO BO3PAaCTy C MAKCUMaJIbHBIM 3HAY€HUEM [JIA

nanueHTos >85 siet

The odds ratio for poor functional outcome increased linearly with age, with a

maximum value for patients >85 years old

B Teuenue roaa HaGII}O,C[eHI/IH nocine TpOM63KCTpaKLU/II/I NMalKeHThbl B BO3pacTe

Beuker C. etal.,, 2023 [24]

280 JieT Mo cpaBHeHHIO ¢ <80 JieT UMeJH GoJsiee BBICOKYIO cMepTHOCTD (55,4 %
npoTuB 28,5 %), yale HMeJId YMepEeHHY0 WU TSKETY0 HHBAJIUAHOCTD
During the one-year follow-up after thrombectomy, patients aged =80 versus
<80 years had higher mortality (55,4% versus 28,5%), were more likely to have

moderate or severe disability

oIl CMepTHOCTB B TeueHue 28 AHell nocse nepeHeceHHoro WU Bhllle B rpymnmne

Kimura K. et al,, 2005 [25]

nanueHToB ¢ ®I1 - 11,3 %, B rpynmne 6e3 ®II - 3,4 %
Mortality within 28 days after IS is higher in the group of patients with AF -

11,3%, in the group without AF - 3,4%

B rpymne nanuenToB ¢ ®I1 setanbHOCTh B TeyeHue 30 auel coctaBuia 23 %, B Sandercock P. et al,, 1992

rpynme c CP -8 %

[26]

In the group of patients with AF, mortality within 30 days was 23%, in the SR

group - 8%

CmepTHOCTB nocsie UM cpeau naunenTtos ¢ OI1 B Teuenue 30 fHelt paBHa 25 %, Lin H.J.etal, 1996 [27]

nagueHToB ¢ CP - 14 %

Mortality after IS among patients with AF within 30 days is 25%, in patients

with SR - 14%

B rpynne nauuenTos ¢ @Il nporHo3 BocCTaHOBJIEHHUS XY2Ke, UeM B TpymIe

Tracz ]. etal., 2023 [28]

nauueHToB ¢ CP. CMepTHOCTB cpesiu nanueHToB ¢ OII 3HaUMTEIBHO BhILLIE B
nepBbid rog nocse UK, no3aHee — aHasiornyHa TakoBoU cpeiu nayueHToB ¢ CP
In the group of patients with AF, the prognosis for recovery is worse than in
the group of patients with SR. Mortality among patients with AF is significantly
higher in the first year after IS, later it is similar to that among patients with SR

B Teuenue 3 Mec HaG/t0AeHNA ¥ alieHTOB ¢ Pl QyHKIMOHANIBHBIA UCXO[

Tu H.T. etal, 2015 [29]

ObLJI Xy?Ke, a CMEPTHOCTD — Bblllle B CPABHEHHUH ¢ nanueHTamu 6e3 OI1
During 3 months of follow-up, patients with AF had worse functional outcome
and higher mortality compared to patients without AF

[Ilpumeuvanue. UU - nmemMuyeckuid uHCy/IbT; Al' - apTepuanbHas runeptensus; A/l - aprepuanbHoe AaBienue; C/l — caxapHbId [uabeT;

OII - pubpunsauus npegcepauit; CP - CHHyCOBbIM PUTM.

Note. IS -ischemic stroke; AH - arterial hypertension; BP - blood pressure; DM - diabetes mellitus; AF - atrial fibrillation; SR - sinus rhythm.

KINHNYECKHWE NIKAJIBI

[IpakTUYHBIMU B OIl€HKE COCTOSHUSA IaI[ieHTa
ABJAIOTCA KJIWHUYECKHe IIKaJbl, OHU HKOHOMAT
BpeMsA IallMeHTa U CIelUalNCcTa, II03BOJAA II0JIy-
YUTH B KpaTUalIlie CPOKH PE3YIbTAThl B YUCIOBOM
¢opmare, oTpakamlye COCTOSHUE IalleHTa II0
olleHnBaeMoMy apaMeTpy. Ha ocHOBe IToJIy4eHHBIX
JIAHHBIX TIepeJl BpauoM OTKPBIBAETCSA BO3MOXKHOCTD
IIpeJIBapUTEeJIbHO OLIEHUTh UCXO/bI UHCYJIbTA.

IIIkana unHcyavma HauyuoHaabHO20 uMc-
mumyma 30opoeva (National Institutes of

tial examination, but also during treatment and
rehabilitation (after 14 days, on the day of discharge
and after 3, 6, 12 and 24 months). A dynamic decrease
in NIHSS score is an objective indicator of the
patient’s ongoing recovery after IS.

In 1999, Adams Jr. et al. showed that NITHSS
scores >15 in acute IM predict a high probability of
death and disability, while scores <7 predict a favor-
able stroke outcome [30], and later in other studies
the significance of NIHSS scores as predictors of long-
term functional outcome was confirmed [31, 32].
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Health Stroke Scale, NIHSS) 1103B0JISIET OII€HUTD
TSDKECTh MHCYJIbTA II0 COBOKYITHOCTH UMeIOIIecs y
mareHTa CMMITOMATUKY. Biiarozapst cBoeii mpocTore
U YHUBEPCAJIBHOCTH, OHA CTAJIa HHCTPYMEHTOM OIIEHKH
COCTOSIHHMSI TIAIMEHTOB IIPU IIEPBUYHOM OCMOTpPE
HEBPOJIOTOM B IIPUEMHOM OT/IeJIEHUH, 2 TAKIKE B IUHA-
Muke. JlaHHAs IIKasa MO3BOJIET OBICTPO IOJIYUUTH
IIpeJICTaBJIeHre O TsDKECTH WHCYJIbTa B OayUiax:
0—6 GayIoB — Jlerkasi, 7—15 OaJJIOB — yMepeHHasd,
BbIle 15 Oa/UTOB — TsDKeasd. [IpUMEHSIOT KAty
NIHSS He TOJBKO MpU HOCTYIJIEHUU U TIEPBOM OCMO-
Tpe MaIleHTa, HO U B IIPOIIECCE JIEUeHUs 1 peabuinuTa-
nuu (4epes 14 JHEH, B IeHb BBIICKY U Uyepe3 3, 6, 12 1
24 wmec). JIMHAMHYECKOE CHIDKEeHHe O0aslJIoB II0
NIHSS — 00beKTUBHBIN [TOKA3aTeNlb MIPOA0JIKAIOIIE-
rocs BOCCTaHOBJIEHU MaryenTa nocse M.

B 1999 1. H.P. Adams Jr. et al. ompeaesnwiu, 4To
OIIEHKH B OCTPOM TIEPHO/IE, IIPEBBIIIAIONITE 15 6a/UIOB
no mkase NIHSS, mpeackaspIBaoT BBICOKYIO BEPOST-
HOCTh CMEPTHU U WHBATU/IN3AINY, a 0aJUIbl MEHBIIIE 7
IIPOTHO3UPYIOT 61arONPUATHBIN UCXOJ] HHCYJIBTA [30],
a To3/1Hee JIpyTHe WCCIIEZOBAHUSA ITOATBEPAIUIN 3HA-
gumMocTb O0asutoB NIHSS B kauecTBe IIpeIHKTOPOB J10JI-
TOCPOYHOTO (PYHKIIMOHAIBHOTO Hcxoza [31, 32].

ITH 3aKOHOMEPHOCTH OBbLIN IPOCTEKEHBI U B
uccnemoBanuu J. Du et al. (2023): 4025 yuacTHUKOB
OBLIN TTO/IeJIEHBI HAa 3 TPYIIIIBI 110 TSXKECTU IIPOSIBIIE-
HUH: TPyTIIa ¢ HOCTOSHHO TSAKEJIbIM (CTOHKOE OTCYT-
CTBUE CHIDKEHUs B TeUeHUEe 3 MecCsAIEB BBICOKHUX
6astoB NTHSS), yMepeHHO BBIpa’KEHHBIM (HavYaIb-
Hble oneHKH 110 NIHSS ot 2 70 5 ¢ mocrerneHHbIM
CHIDKEHHEM) U JIETKUM HEBPOJIOTHYECKUM JeDUITI-
ToMm (6assr NIHSS Bcerna Huzke 2). Y manueHTOB C
BBICOKUMH 3HAYEHUSIMHU IIPU 24-MECSIIHOM HAOJTIO-
JIeHUY ObLI OTMEUYEH CaMbIi OOJIBITION PHCK CMEPTH,
CEeP/IEYHO-COCYTUCTBIX COOBITHH U  IMOBTOPHOTO
WHCYJIbTA, TOT/IA KaK y JIUI] C YMEPEHHBIMU 3HAYEHU-
MU HAOJTIOZATUCh PUCKU IIPOMEKYTOUYHOTO YPOBHS,
a cpeju JII] C OIfeHKaMHU HIKe 2 ObLIN 3aPETUCTPU-
pOBaHBI caMble HU3KHE PUCKH [33].

I IpaBUIBHOTO U KaYEeCTBEHHOTO IpUMeEHe-
Hust NTHSS S.E. Kasner (2006) pekoMeHyeT TOHU-
MaTh, YTO 3TA IIKAJA HE B IOJHOU Mepe OTpaXKaeT
(pyHKIIMOHATBPHBIE CIIOCOOHOCTH IAIlMeHTa U He
TIOAXOAUT /IS TUIAHUPOBAHUS PeabMINTAIIMOHHBIX
cTpaTeruii [34].

Hecmotpss Ha psax npeumyinectB, NIHSS He
JIUIIeHa U OTPAaHUYEHUU /IS IPUMEHEHUs B CLITY
oTcyTreTBUA AuddepeHnInanuy HEeBPOJIOTUUECKOTO
JneUIUTa Ha «HOBBIM» W TPEJCYIIECTBYIOMUNA U
HecOaJIaHCUPOBAHHOTO OTOOpaKEHUsA HEBPOJIOTH-
Yeckoro Aedurura, 00ycJI0BIEHHOTO HAPYIIEHHEM
KPOBOOOPAIEHHSI B PA3JIMYHBIX COCYJIUCTBIX Oac-
cerinax [35—37]. 13 aroro ciemyer, YTO OIIEHKY

These patterns were also observed in a study by
Du et al. (2023): 4025 participants were divided
into 3 groups according to the severity of manifesta-
tions: a group with persistently severe (persistent
lack of a decrease in high NIHSS scores over
3 months), moderate (initial NIHSS scores from 2
to 5 with a gradual decrease) and mild neurological
deficit (NTHSS score always below 2). Patients with
high values at the 24-month follow-up had the high-
est risk of death, cardiovascular events and recur-
rent stroke, while those with moderate values had
intermediate risks, and those with scores below 2
had the lowest risks [33].

For the correct and high-quality use of the NTHSS,
Kasner (2006) recommends understanding that this
scale does not fully reflect the patient’s functional
abilities and is not suitable for planning rehabilita-
tion strategies [34].

Despite many advantages, the NTHSS has limi-
tations in its application due to the lack of differ-
entiation of neurological deficit into “new” and
pre-existing, and the unbalanced display of neuro-
logical deficit caused by circulatory disorders in
various vascular territories [35—37]. This implies,
that the assessment of the patient’s condition and
prediction of outcomes should be carried out based
on a combination of comprehensive diagnostic
data [38, 39].

The Barthel index (BI) is one of the most
commonly used tools for assessing stroke outcome
[40]. The BI is a scale of activities of daily living
that assesses 10 areas reflecting the patient’s self-
care and mobility: bowel and bladder control, per-
sonal hygiene (brushing teeth, doing hair, shaving,
washing), toilet use (moving at the toilet, undress-
ing, cleansing the skin, dressing, leaving the toi-
let), feeding, transfers (bed to chair and back),
mobility (about house or ward, need for assistive
devices), climbing stairs, dressing, and taking a
bath. More often, patients’ activities of daily living
are simply observed, and during a conversation
with the patient or caregiver, an information on
bladder and bowel control is collected. Scores from
0 to 20 correspond to full dependence of a patient
on a third part, from 21 to 60 — severe, from 61 to
90 — moderate, from 91 to 99 — mild, and a patient
is considered independent with a BI equal to
100 points [41].

In a study by Granger et al. (1988), out of
117 people who scored <40 according to the BI,
70% of patients remained in a critical condition or
died after 6 months, while out of 206 patients with
scores from 81 to 100, 94% were able to return to
their normal life in society after 6 months. A fol-
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COCTOSTHUS MaIleHTa U IIPOTHO3UPOBAHUE UCXO0B
CJIeyEeT MPOBOIUTH IO COBOKYITHOCTH JJAHHBIX KOM-
IUIEKCHOU AuarHocTuku [38, 39].

Hnoexc Bapmeaa (Barthel index, BI) -
OJIFH U3 HauboJIee 4acTo UCIO0JIb3yeMbIX HHCTPYMeH-
TOB JIJIs1 OIEHKH HcXo/ja MHCY bTa [40]. BI mpezcras-
JisteT cobOM IIKay IOBCETHEBHOH AaKTUBHOCTH, B
KOTOPOU OIIEHHMBAIOTCS 10 ACHEKTOB, OTPAKAIOIIHX
caMOooOCTy;KMBaHMe U MOOMIPHOCTh TAI[EeHTa: KOH-
TPOJIb Jlepekanuyu U MOYEHUCITYyCKAaHUS, TIEPCOHAIb-
Has TUTHeHa (YrcTKa 3y00OB, IpUYeChIBaHUE, OPUTHE,
YMBIBaHHUE), TOCEIleHne Tyasiera (IepeMelleHre B
TyaJieTe, pasjieBaHHe, OUUIIEHHE KOKHBIX IIOKPOBOB,
OJleBaHUeE, BBIXO/T U3 TyaJieTa), IPUEeM ITHIIH, TIepeMe-
II[eHre ¢ KPOBaTU Ha CTYJI U 0O0paTHO, MOOMIIbHOCTh
(mepemertieHue B IIpenesiax JoMa/mMajaTel WM BHE
JIoMa; HeOoOXOZMMOCTh HCIIOJIb30BAHUS BCIIOMOTA-
TEJIbHBIX CPEJICTB), TIOZ'HEM IIO0 JIECTHHUIIE, O/IEBAaHHUE U
IpueM BaHHBI. Yalle 3a J1eATeIbHOCThIO MMaIlTHEHTOR
IMPOCTO HAOJIFO/IAIOT, & B X07le Oecebl ¢ MAIIEHTOM
WIN YXOKUBAIOIINM YeJIOBEKOM Y3HAIOT O KOHTPOJIE
MOUeHCIycKaHusl u Aedekaruu. basel or 0 70 20
COOTBETCTBYIOT TIOJIHOW 3aBUCHMOCTH OOJIBHOTO OT
TPETHETO JINIA, OT 21 /10 60 — BBIPAXKEHHOH, OT 61 /10
90 — YMEPEHHOM, OT 91 10 Q9 — JIETKOH, a TIOJTHOCTHIO
(PyHKITMOHAJIPHO HE3aBUCUMBIM IMAIIUEHT IPHU3HA-
etcst ipu BI, paBHOM 100 6as10B [41].

B uccinemosanuu C.V. Granger et al. (1988) us
117 4es., HaOpaBmIUX 40 U MeHee OayuioB 1o BI,
yepe3 6 Mec OCTaBaJIUCh B TAKEJIOM COCTOSTHUU WU
yMepsi 70 % TaIllUeHTOB, B TO BpeMs KaK W3
206 manueHToB ¢ bayutamu ot 81 710 100 Uepes 6 Mec
94 % MOTJI BEPHYTHCSA K TPUBBIYHOH )KU3HU B COITH-
yMe. BbLia BhIABIEHA 3aKOHOMEPHOCTH, IIPHA KOTO-
poli marueHTHl, Habpapiue 60 Ga/oB U OoJee,
yaie OCTUTAIU YCIEXOB B peabMIUTAINU, YeM
Habpagie MeHee 60 6awioB [42]. BI u ero moau-
(pUKamu MOXKHO HCIIOJIB30BATh HA IPOTSKEHUH
BCETO0 MTEPHO0/Ia BOCCTAHOBJIEHUS JIJIsI OLIEHKH yCIIell-
HOCTH IIPOBOJIMMBIX MEPOIIPUATHH U CBOEBPEMEH-
HOU KOPPEKIHH PeabUIUTAIMOHHBIX ITPOTPaAMM.
JIaHHBIM UHCTPYMEHT MIPOCT B IPUMEHEHUHU U UMeeT
BBICOKYIO HA/IEXKHOCTh [43]. YIOOHBIM IIpescTaBIsi-
eTcs JeJjieHHe IIallieHTOB Ha Kkiacckl mo Bl s
OBICTPOTO  OIpeZieIeHUsT MYJIBTUIUCIIUILTHHAPOH
Opuraziou 1eu peabIuTaIlii B TOM, YTOOBI TaIH-
€HTOB C 0oJIee TSKEIbIM COCTOSTHUEM NIEPEBOIUTD B
KJIACChI C MEHee TKeIbIM [44]. BI oxBaThIBaeT MHO-
sKECTBO aCIIEKTOB JJIA OLEHKH CIIOCOOHOCTH K CaMO-
00CITy>KMBAaHUIO U HE3aBUCUMOCTH OT TPETHUX JIHII.
OpHako, HampuMep, JIIOJU C TsDKeJIou adasueit
MOTYT HaOpaTh BHICOKHE OAJLIIBI II0 IIKaJIe, CAMOCTO-
SATEJIPHO OJIETHCS W JIOWTH JI0 MarasuHa, Oyaydu
JINIIIEHHBIMHA BO3MOKHOCTH ITOCTPOUTH JUAJIOT C

lowing pattern was revealed: patients with BI
scores =60 often achieved success in rehabilitation
than those who scored <60 [42]. BI and its modifi-
cations can be used throughout recovery to assess
the success of the measures and timely correction
of rehabilitation programs. This tool is easy to use
and has high reliability [43]. It seems convenient
to divide patients into BI classes for a multidisci-
plinary team to quickly determine the rehabilita-
tion goal in order to transfer patients with a more
severe condition to classes with a less severe con-
dition [44]. BI covers many aspects for assessing
the ability to self-care and functional indepen-
dence. However, for example, patients with severe
aphasia can have high BI scores, dress themselves
and go to the store, cannot communicate with peo-
ple around without any help. This also applies to
visual, cognitive and emotional disorders. It turns
out that the Bl is not sensitive to a certain group of
patients who, even having scores >80, remain dis-
abled people, which is called the ceiling effect.
Also, assessing a patient using the BI is not with-
out the floor effect, when scores wil be consistently
low in the first few hours after IS, since patients
spend this time in the intensive care unit, which is
accompanied by rigid restrictions of their mobil-
ity. The BI is a convenient tool for distributing
patients according to their ability to self-care and
independence, but it has a number of aspects that
limit the usefulness of the scale.

The Functional Independence Measure
(FIM) consists of 18 items assessing activities of
daily living, of which 13 relate to motor activity
and 5 — to cognition. Each item is assessed by a
7-point Likert-type scale (1 — total assistance, 7 —
total independence), resulting in a score from 18 to
126 points. The FIM originated from the BI; it is
considered more complex and is devoid of the dis-
advantages of its predecessor — the ceiling effect
and floor effect in the assessment of patients with
stroke [45]. The cognitive items of the FIM includes
such areas as comprehension, expression, social
interaction, problem solving, and memory. Accord-
ing to Koyama et al. (2006), the scale has proven
itself to be a useful tool for predicting patient dis-
ability [46]. In 2003, Dromerick et al. performed a
comparison of 95 patients by 4 scales used to the
assessment of stroke. According to BI, 25 patients
scored 95—100, however, the same patients did not
achieve high FIM scores, which proves a higher
sensitivity of the FIM to changes in comparison
with the BI [47]. Earlier, Wallace et al. (2002)
compared the scores by the motor subscale of the
FIM (M-FIM) and BI for patients during 3 months
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OKPY’KaIOIUMU JIIOJIbMU 6€3 IIOMOIIY TPETHUX JIHII.
ATO KacaeTcs TaKyKe 3PUTEIbHBIX, KOTHUTUBHBIX U
5MOLIMOHAJIBHBIX HapyuieHui. Beixoaut, uro Bl He
JyBCTBUTEJIEH K OIPE/IeJIEHHON IPYIINE MAllUEeHTOB,
KOTOpBIe, fake HabpaB 80 6asiyIoB U BBIIIE, OCTA-
FOTCSI JIIOJIbMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH,
4TO Ha3bIBaeTcs «3ddekTom moToska». Takxke o1e-
HUBaHMe TarueHTa no Bl He suieHo u «adderra
mojsia», KOTJlJa pe3yJIbTaThl OIEHKH B IepBbIe
HECKOJIbKO YacoB rocsie nepeHeceHHoro MU OyayT
CTaOUIBHO UMETh HU3KKE 3HAUEHM, TaK KaK Mallk-
€HTBI ATO BpeMsI NIPOBOJAT B OT/JEJIEHUH peaHuMa-
MY ¥ UHTEHCUBHOU TEPAITHH, YTO COITPOBOIKAETCS
CTPOTHUM OTpaHUYEHHEM IepeaBuKeHus. Bl aBs-
eTcsl yIOOHBIM WHCTPYMEHTOM JIJIST PacIpe/ieIeHus
OOJIPHBIX IO CIIOCOOHOCTU K CaMOOOCITYy:KUBAHUIO U
HE3aBHUCUMOCTUA OT TPEThEro JINIa, HO MMeEeEeT Psij
aCIIeKTOB, OTPAHUYHMBAOIIUX ITOJIE3HOCTb IITKAJIbI.
IIIkara GYHKYUOHAABHOIL He3a8UCUMO-
cmu (Functional Independence Measure,
FIM) cocrour w3 18 IIyHKTOB, OIIEHHUBAIOIIUX
IOBCE/THEBHYIO KU3Hb, U3 KOTOPBIX 13 OTHOCATCS K
(puBHUIECKOMY COCTOSIHUIO U 5 — K MHTEJUIEKTyaTh-
HOMY. KaKIIbIil IIyHKT OIeHUBAETCs MO 7-0aJTbHOM
mkasne Jlaiikepra (1 6ayu1 — IMOJHAsE 3aBUCHUMOCTD,
7 6aJIJIOB — ITOJTHASI HE3aBHUCHUMOCTD), B UTOTE MOKHO
Habpath oT 18 10 126 6asIOB, IPU STOM MaKCHMAaJIb-
HOe 3HaueHWe YyKa3bIlBaeT Ha IIOJIHYI0 HE3aBUCH-
MocTh naruenta. FIM npousonuia ot Bl, ona cuurta-
etTcst 6oJiee CJI0KHOUM W JINIIIEHA HEIOCTAaTKOB IIPE/-
IIECTBEHHUKA B BHAEe «3pdeKTa IOTOJKa» U
«3ddekTa 1mosia» Mpu OIeHKe MAIUEHTOB ¢ UHCYJIb-
ToM [45]. KorautusHble myHkThl FIM 3atparuBaior
TaKHe aCIIeKThI, KaK OOIeHre, IOHNMAaHHE PEYU HIIH
MIChMa, CIIOCOOHOCTh HBJI0KEHUSI COOCTBEHHBIX
JKeJIaHUH, NMaMATh, IPUHATHE PelIeHUH U coluaib-
Hylo mHTerpanuo. [lo pesysbTaTaM HccaeI0BaHUS
T. Koyama et al. (2006), mkana moxasana cebst B
KayecTBe II0JIE3HOTO WHCTPYMEHTA JJI IIPOTHO3a
MHBaJIAAU3A0MY HanueHTos [46]. AAW. Dromerick et
al. B 2003 I. IpPOBeJIN CpaBHEHUE 4 IITKAJI, TPUMEHSI-
€MBIX JIJIsI UCCIIEZIOBAaHUS WHCYJIbTA, HA Q5 TaIlUeH-
tax. [To BI 25 nanpenToB Habpamu 95—100 6aJIOB,
OJTHAKO Te K€ TAIMEeHThI He JOCTUIJIM MaKCHMaJlb-
HBIX 3HaueHHH 1o mkane FIM, uyTo mokasbIBaeT
OoJiee BBICOKYIO UyBCTBHUTENbHOCTh FIM K u3MeHe-
HUSAM, B cpaBHeHuu ¢ Bl [47]. Panee D. Wallace et al.
(2002) cpaBHHBaJIM 3HAYEHHS MOTOPHOTO KOMIIO-
HenTa FIM (M-FIM) u BI 14 nanueHTOB Ha IIPOTSI-
JKEHUU 3 MeC M OIPEAEININ, YTO MEXK/IY JaHHBIMU
IIIKaJIaMH CyIIIECTBYeT TOJIbKO MUHUMAJIbHOE KOJIH-
YeCTBO OTKJIOHEHUH, He BIIUSIONIKUX Ha 00IIee oTpa-
JKeHUe COCTOsTHMSA maruenTa [48]. K aHaoruaHbIM
BbiBoZiaM mipuntu u 1.P. Hsueh et al. (2002), koro-

and determined that between these scales there is
only a minimal number of deviations that do not
affect the overall assessment of the patient’s con-
dition [48]. Similar conclusions were reached by
Hsueh et al. (2002), who compared the FIM, the
10-item BI, the 5-item BI in hospitalized patients
with stroke [49]. Thus, the FIM represents an
expanded assessment scale that covers both physi-
cal and cognitive functions, which allows for a
more accurate reflection of the patient’s functional
capabilities and a high-quality prediction of out-
comes [50].

The Rankin Scale was developed in 1957 and
modified in 1988. The modified Rankin Scale
(mRS) has since been widely used to assess a
patient’s activities of daily living and predict stroke
outcomes. It consists of 7 grades: 0 — no symptoms;
1 — no significant disabilities, able to carry out all
usual activities, despite some symptoms; 2 — slight
disability, able to look after own affairs without
assistance, but unable to carry out all previous
activities; 3 — moderate disability, requires some
help, but able to walk unassisted; 4 — moderately
severe disability, unable to attend to own bodily
needs without assistance, and unable to walk unas-
sisted; 5 — severe disability, requires constant nurs-
ing care and attention, bedridden, incontinent; 6 —
dead. Due to the large scale of the grades, a change
of even 1 point is considered clinically significant.
To improve accuracy and reduce discrepancies in
assessment by different specialists, a structured
interview was proposed, with the use of which over-
all agreement between the 2 raters was 78% versus
57% without an interview [51]. Wilson et al. (2005)
in a similar study of 113 patients also confirmed the
reliability of the structured interview, after which
the level of interrater agreement increased from 43
to 81% [52].

Demchuk et al. (2001) in their study came to the
conclusion that patients with mild stroke with
NIHSS score from 1 to 5, as compared to patients
with moderate and severe stroke, had more favor-
able outcomes, while the mRS score of these same
patients was from o to 1 [53]. A high degree of cor-
relation of the BI, M-FIM and mRS scales was
revealed by Kwon et al., having established that the
BI distinguishes 4 levels of disability on the mRS,
while the M-FIM differentiates 3 levels. It was
impossible to find a correspondence for all 7 mRS
levels due to the limitations of the M-FIM and the
ceiling effect in the BI, but the admissibility of
translation and using the levels in other scales is
undeniable [54]. Thus, the mRS scale provides an
opportunity for a very simple and rapid assessment

Journal homepage: http://jsms.ngmu.ru

105



IIIycmosa T.A. u dp. / Journal of Siberian Medical Sciences T. 9, N9 1 (2025)

pele cpasHuBaau FIM, BI, cocrosAmyo u3 10 IyH-
KTOB, U KpaTkyoo ¢popmy Bl U3 5 myHKTOB y craryo-
HApHBIX MAIUEHTOB ¢ UHCYIbTOM [49]. Takum obpa-
3oMm, FIM npezcrapiisieT co60i pacIInpeHHYIO KAy
OIIEHKH, OXBATBHIBAIOIIYI0 U (U3NUeCKHe, U KOTHU-
TUBHBbIE (YHKIUM, YTO II03BOJIAET 0oJiee TOUHO
0Tpa3uTh (YHKIUOHATbHbIE BO3MOXKHOCTH IAITU-
€HTa U Ka4eCTBEHHO ITPOTHO3UPOBATh UCXO/IBI [50].
Illkana PsukuHa 6bl1a pa3paboTraHa B 1957 T. U
Moaudunuposana B 1988 r. Moduguyupoeau-
Haa wxkaaa Pankuna (modified Rankin Scale,
mRS) ¢ Tex Op MIUPOKO UCIIOIH3YETCS AJIs OIEHKU
MIOBCETHEBHOTO (DYHKIITMOHUPOBAHUS TMAIUEHTA U
[IPOTHO3a UCXOZ0B UHCYIbTa. OHA COCTOUT U3 7 KaTe-
ropuii: O — HET CUMIITOMOB; 1 — OTCYTCTBHE CYIIIe-
CTBEHHBIX HAPYIIIEHUN KU3HEEATEIBHOCTH: CIIOCO-
OeH BBINIOJHATL BCE IOBCETHEBHBIE O0SI3aHHOCTH;
2 — JIerKOe HapyIlleHHE KU3HENeATeIHHOCTH: HECIIO-
co0eH BBINOJIHATH HEKOTOPBIE MPeKHIE 00s13aHHO-
CTH caM; 3 — YMePEeHHOe HapyIlIeHNe JKU3HeesTeNb-
HOCTHU: TpeOyeTcs IIOMOIIIb, OTHAKO CITIOCOOEH XOAUTh
CaMOCTOATEJIBHO; 4 — BBIPAXKEHHOE HapylleHue
JKU3HEIeATEPHOCTH: HECIIOCOOEH XOIUTh CAMOCTO-
SITEJILHO, He CIOCOOEH CIPaBIATHCA 6€3 MOCTOPOH-
Hell TIOMOIIY; 5 — TsKEJI0e HapyIleHue KUu3HeIes-
TeJIbHOCTU: IIPUKOBAaH K TIIOCTENH, HeJep:KaHue
MOYM W KaJyia, TpeOyeTcs IMOCTOSHHAs MOMOINb U
IIPUCMOTpA IepcoHaa; 6 — cMepTs. 3-3a macmrab-
HOCTH KaTeropui n3MeHeHue Jlaske Ha 1 6aJ1 cuuTa-
eTcsl KJIWHWYECKH 3HAUUMBIM. J[JIsl TOBBIIIEHUS
TOYHOCTH W YMEHBIIEHUs PACXOXKIEHUH B OIIEHKE
Pa3JIMYHBIMU CIIENUATNCTAMU OBLIO NIPEJIOKEHO
CTPYKTYPUPOBAHHOE HHTEPBBIO, MPU MPUMEHEHUH
KOTOPOTO COIJIACOBAHHOCTH MEXJY JABYMS DKCIEp-
TaMU COCTaBMJIa 78 TPOTUB 57 % COTJIACOBAaHHOCTH
6e3 unTepBbio [51]. J.T. Wilson et al. (2005) B ana-
JIOTHYHOM WCCJIEJOBAHUM 113 TAIMEHTOB TaKXKe
MIOATBEPAWIN HANIEKHOCTh CTPYKTYPHUPOBAHHOTO
WHTEPBBIO, ITIOCJIE KOTOPOTO YPOBEHb COIJIACHUSA
MEsK/Iy SKCIIEpTaMU HOJTHSIICA ¢ 43 10 81 % [52].
A.M. Demchuk et al. (2001) B xoz€e cBO€Ero uccJe-
JTOBaHUS MPHUIILTU K BEIBOTY, UTO HAI[UEHTHI C JIETKUM
HUHCYJIBTOM ¢ 6astom o NITHSS or 1 710 5, o cpaBHe-
HUIO C TAI[IEHTaMU CO CPEHUM U TSIKEJIBIM HHCYJITb-
TOM, UMeu 0osiee OJIaTONPHUATHBIE HCXOABI, MPHU
9TOM 110 mKase mRS 3TH ke manueHTsl UMeIU OT O
0 1 6ayuia [53]. BBICOKYIO CTeleHb KOPPEIAIIU
mkan BI, M-FIM u mRS BeisBuu S. Kwon et al.,
ycTaHoBUB, uTo Bl niuddepenniupyer 4 ypoBHA HETPY-
nocriocooHocTy 1o MRS, B To Bpems kak M-FIM pas-
Jnuaer 3 ypoBHs. HeBO3MOXKHO OBLIO HAUTHU COOT-
BETCTBUE /I BceX 7 ypoBHed mRS B cuiy orpasnu-
yegHoctu M-FIM u «addexra noronka» y BI, HO
JIOIyCTUMOCTh TIpeoOpa30oBaHusl U WCIOJIb30BAHUI

of the impact of stroke on the patient’s vital func-
tions and ability to self-care [55]. It should not be
forgotten that the scale does not take into account
the presence of cognitive, emotional disorders and
pain. With a significant decline to the point of lack
of criticism of one’s condition, a person may receive
low scores, while at the same time being unable to
cope with activities of daily living without assis-
tance. The floor effect is also possible for the first
few hours after stroke due to the patient’s involun-
tary bedriddenness [45]. Today, technologies allow
for an accuracy of 78% to predict mRS score on the
9o day after stroke based on the results of acute
period assessments [56].

In addition to the above scales, there are oth-
ers, such as the Glasgow Outcome Scale, the Scan-
dinavian Stroke Scale, the Orgogozo Scale, the
Canadian Neurological Scale, the Nottingham
Extended Activities of Daily Living Scale, and oth-
ers that are less well known and less commonly
used in practice. The diversity of existing scales is
explained by the features of the sets of characteris-
tics that each of them covers and those aspects of
the multiple consequences of stroke that a particu-
lar scale focuses on. Clinical scales are easy to
understand, convenient to use, they are structured,
and do not require much time. However, given
that scales may contain “blind spots” as ceiling and
floor effects or selective avoiding the functional
disorders, it should be understood that there is no
the single comprehensive ideal scale. In this
regard, today it seems appropriate to use a set of
scales for more accurate dynamic monitoring of
the patient’s condition, as well as for a reliable
assessment of the effectiveness of treatment and
rehabilitation.

CLINICAL INVESTIGATIONS

Modern neuroimaging methods play an impor-
tant role in the rapid assessment of the state of the
brain and vessels in IS, providing the opportunity to
exclude intracerebral hemorrhage, visualize the
ischemic core and the penumbral area which can be
salvaged by reperfusion, the volume and localiza-
tion of ischemia, and establish the occluded vessel
and thrombus size. The combination of these fac-
tors directly determines the patient’s treatment tac-
tics and can provide information to predict disease
outcomes [57]. Thanks to imaging methods, it is
possible to identify the exact localization and vol-
ume of the lesion and, based on the data obtained,
to predict putative outcomes. To date, several stud-
ies have been published describing the possible role
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YPOBHEH B JIPYTUX IIKAJIAX SBJISIETCS HEOCTIOPUMOU
[54]. Takum obGpaszom, mkama mRS mpenocrapiser
BO3MOJKHOCTh OYeHb IPOCTOH U OBICTPOH OIEHKH
BJIUSHUSA WHCYJIbTA HA JKU3HEAESITeIbHOCTh MaIu-
€HTa U CIIOCOOHOCTh K caMoo0ciykuBaHumo [55]. He
cllenyer 3abbIBaTh, YTO IIKAJa HE YYUTHIBAET HAJIU-
Yre KOTHUTHBHBIX, SMOIIMOHAIBHBIX HAPYIIEHUNH U
6onu. IIpym 3HAUNUTESTHPHOM CHIDKEHHH BIUIOTH JI0
OTCYTCTBUsI KPUTHKHA K CBOEMY COCTOSIHUIO UEJIOBEK
MOJKET IOJIYyJUTh HU3KHE OaJUIbl, OJHOBPEMEHHO C
STHUM HE CIIPABJIAACH C IIOBCEHEBHOM JeATETHHO-
cThi0 6e3 mocTopoHHeH momornu. Takke BO3MOXKEH
«3ddextT mosa» JUIST TEPBBIX HECKOJIBKUX YaCOB
IIocjle MHCYJIbTA M3-32 BBIHYKJEHHOU IIPUKOBAHHO-
¢t O0JIBHOTO K TTocTeNu [45]. Ha cerogusimiiamii 1eHb
TEXHOJIOTUU MO3BOJIAIOT ¢ TOYHOCTHIO 78 % IPOTrHO-
3upoBatb MRS Ha 9-f JeHP IOCIE WHCYJIBTA II0
pesyJsibTaTaM OIeHOK OCTPOTo mepuoza [56].

[ToMuMO BBINIENIEPEYNCIEHHBIX IIKAJI, CyIIIe-
CTBYIOT U JIpyTHe, HAIPUMeED, IIIKaJIa Ucxo10B I'1asro,
CKaHIMHABCKAs IIIKajIa UHCYJIbTA, HEBPOJIOTHUECKAast
mkama Orgogozo, KaHA/ICKass HEBPOJIOTHYECKast
IIKaJIa, HOTTUHTEMCKUN HH/IEKC aKTUBHOCTH ITOBCEI-
HEBHOH JKU3HU U JIPyTHUE, MEHee U3BECTHBIE U PexKe
IIpUMeHsAEeMBIE B IPAKTUYECKOH JieATeIbHOCTU. MHO-
roobpasue CyIeCTBYIOIINX KA OOBICHIETCS 0CO-
OeHHOCTAAMU HAOOpPOB XapaKTEPHUCTHUK, KOTOPbIE
OXBATBIBAET KAXKAAA U3 HUX, U TeX CTOPOH MHOTO-
TrPaHHBIX IMOCJIEJICTBUHA WHCYJIbTa, HA KOTOPhIE 0Opa-
IaeTCss BHUMAaHKE OT/IEJIbHO B3SITOM MIKaTbl. KinHu-
YeCKUe IITKAJTbI TPOCTHI 111 HOHUMAaHUsA, YA0OHBI JJ1s
MIPUMEHEHUs], CTPYKTYPUPOBAaHbI, He TPeOYIOT 60JIb-
IUX BpeMeHHBIX 3arpar. OJHAKO, YUUTBHIBAsA, UTO
IIKQJIBI MOTYT COZIEPIKATh «CJIEMbIe 30HBI» B BUIE
paccMOTPEHHBIX 9(PGEKTOB «IIOTOIKA» U «I10JIa» WK
“30UPaTETHHOTO UTHOPUPOBAHUS (PYHKIIMOHAIBHBIX
HapYIIIeHUH, CIeyeT MOHUMATh, UTO eJUHOH BCEOOb-
eMJTIOIIIEN W7IeaTbHOM IIKaJbl HE CyIlecTByeT. B
CBSI3U C OTHM Ha CETOJHAIIHUM JIeHb Ie1ecoo0pas-
HBIM BBITJIA/IUT IIPUMEHEHNE KOMIUIEKCA IIKAJ /I
00J1ee TOYHOTO IMHAMUYECKOTO KOHTPOJIA 3 COCTOSI-
HUEM MaIlUeHTa, a TaKXKe JIJIA JOCTOBEPHOU OIEHKH
3 deKTUBHOCTH JIeueHH U peabuTUTAIIH.

NMHCTPYMEHTAJIbBHBIE NCCJIEAOBAHUA

CoBpeMeHHBbIE  MeTOAbl  HeHPOBU3yaIN3aIlUU
WUTPAIOT BAXKHYIO POJIb B OBICTPOU OI[EHKE COCTOSTHUS
TKAHU U COCYZ0OB roJIOBHOrO Mo3ra npu VU, npeno-
CTaBJIAsA BO3MOKHOCTb MCKJIIOYUTh BHYTPHUMO3IOBOE
KpPOBOTE€UeHNe, BHU3YaJIU3UPOBATh HUIIEMUYECKOe
«AAPO» U 30HY «IIOJIYTEHH», KOTOPYIO MO>KHO CIIaCTHU
myteM penepdysuu, o0beM U JIOKATH3ALUIO HUIIe-
MHH, a TAKXKe OIPEIEIUTh OKKII03UPOBAHHBIN COCY/
u pazmep Tpomba. COBOKYITHOCTh HA3BAHHBIX (DAKTO-

of neuroimaging in predetermining patient’s reha-
bilitation, but their prognostic value has not been
able to surpass the data not related to visualization
[58—62].

Computed tomography (CT). Johnston
et al. (2002), comparing the effectiveness of out-
come prognostic models, did not achieve significant
improvements in the quality of prognosis based on
NIHSS values obtained within 7—10 days after IS by
adding CT data on lesion size [63]. However, a
larger study by Vogt et al. (2012) showed that lesion
size is an independent predictor of functional status
and mortality within 9o days after stroke [64]. Yoo
et al. (2012) also found that infarct volume is a crit-
ical determinant of functional outcomes after
3 months in patients who underwent thrombolytic
therapy [65].

The Alberta Stroke Program Early CT score
(ASPECTS) was created to assess early CT changes
in IS, it is used to make a decision on the start of
thrombolytic therapy, and can also help predict
long-term outcomes [66]. With scores from 6 to
10, the chances of recovering independence are
high, while a score from 0 to 3 is a predictor of
adverse outcome. Despite the convenience and
simplicity of the ASPECTS, it is necessary to
remember the possibility of obtaining false-posi-
tive results when assessing mild strokes [67]. Phan
et al. (2013) used ASPECTS to examine patients
with middle cerebral artery (MCA) occlusion, in
whom poor outcome was associated with certain
ASPECTS regions, namely, ischemia of the pri-
mary motor cortex, parietal lobe, lentiform nucleus
in combination with old age and high blood glu-
cose levels [68]. Rangaraju et al. (2015) used the
simplified ASPECTS (sASPECTS) to predict a
3-month outcome and, based on the data obtained,
concluded that ischemia of the right parieto-occip-
ital and left superior-frontal regions has a signifi-
cant impact on clinical outcome [69]. Goto et al.
(2009) in a study involving 247 patients with MCA
occlusion and hemiparesis found that in infarction
of the perforating and cortical arteries, as recovery
progresses, there is no significant difference in
locomotion outcome, while a right hemisphere
lesion is accompanied by significantly worse recov-
ery results, compared to patients with a left hemi-
sphere lesion [70].

The undoubted advantage of CT is the speed of
the examination, its safety and sufficient information
value of the data allowing to judge the size and local-
ization of lesion, which is of particular value for fur-
ther outcome prediction. The examination may be
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POB JUPEKTUBHO OIpEEsieT TAaKTUKY JIeYEeHUs
MaryeHTa U crocobHa JjaTh HHGOPMAIUIO JJIs OIpe-
JleJIeHHs TIPOTHO3a UCXO/I0B 3abosieBanus [57]. bia-
rozjapss MeTOoJaM BU3yaJN3allid MOKHO BBISIBUTH
TOYHYIO JIOKAJIU3AIMUIO U 00beM Ouara mopaskeHus u
Ha OCHOBaHUH TOJIyYeHHBIX JJAHHBIX MIPEINOI0KUTh
BepOSITHBIE UCX0/1bl. Ha ceroTHAITHUM IeHb Y7Ke OILy-
OJIMKOBAaHO HECKOJIBKO paboT, OMUCHIBAIOIIHUX BO3-
MOJKHYIO POJIb JAHHBIX HEHPOBU3YAIM3ALUH B TIpe-
JTOTIpe/ieJIeHNH peabINTaIluY TaleHTa, OJHAKO UX
IMPOTHOCTHYECKASI I[EHHOCTh HE CMOIJIA ITPEB3OUTH
JIAaHHBIE, HE OTHOCAIIMECS K BU3yaIu3auu [58—62].
Komnvromepnasn momozpagusa (KT).
K.C. Johnston et al. (2002), comocraBiisisi 3ddek-
TUBHOCTh IIPOTHOCTUYECKUX MOJIeJIeH HMCXOZOB, He
MOJIyYMJIM 3HAYMMBIX YJIYUIIEHUH KadecTBa IIpO-
THO33a, OCHOBaHHOTO Ha 3HaueHusx NIHSS, mosy-
YeHHBIX B TeueHue 7—10 AHed mocie WU, myrem
nmobapiienns naHHbX KT o pasmepe ouara mopaxe-
Husa [63]. OgHako Gojlee KPyITHOE HCCIE0OBaHHE
G. Vogt et al. (2012) nokasaso, 4To pa3Mep IMOBPEK-
JIeHUs SIBJISIETCS HE3aBUCUMBIM IIPETUKTOPOM (PYHK-
[IMOHAJIBHOTO COCTOSIHUS M CMEPTHOCTH B TE€UYEHHE
90 aHel nocste uHeyabTa [64]. A.J. Yoo et al. (2012)
Tak:ke OOHApYXWIH, 4To 00beM WH(apKTa Ipes-
CTaBJIsieT COOOW KPUTHYECKUH JIETEDMUHAHT (QYHK-
IIMOHAJIBHBIX HCXOJIOB Yepe3 3 MeC y TAI[UeHTOB,
MIOJIYYHBIIUX TPOMOOJIUTUUECKYTO Tepanuio [65].
ITporpamma ASPECTS (Alberta Stroke Program
Early CT score), co3manHas i OIIEHKH PaHHHUX
uzmeHenuii KT npu WU, ucnosnp3yeres A1 NpUHSA-
THS pEIIeHUsl O MPOBEIEHUH TPOMOOIUTHUECKON
Teparuy, a TaK}Ke MOKET ITIOMOYb B IIPOTHO3UPOBA-
HUH JIOJITOCPOYHBIX HcX0oA0B [66]. [Ipu 6amiax ot 6
JI0 10 IIAHCHI HA BOCCTAHOBJIEHHE HE3aBUCHUMOCTHU
BBICOKH, a OAJUIBI OT O JIO 3 SBJISIOTCS IPEJUKTOPOM
HeOJIaronpUATHOTO ucxona. HecMoTps Ha yno6cTBO
u ipoctoty ASPECTS, ciienyeT MOMHUTH O BO3MOXK-
HOCTU TIOJIyYEHHUS JIOJKHOIIOJIOXKUTETHHBIX Pe3yJIb-
TaTOB IPH OILlEHKe JIETKUX UHCYJIbTOB [67]. B uccie-
mosauuu T.G. Phan et al. (2013) ¢ moOMOILIBIO
ASPECTS 6bu1H UcceeqoBaHbl NAllUEHTHI ¢ OKKIIIO-
3ueli cpegHel Mo3roBoi aprepuu (CMA), y KOTOPBIX
IUIOXOH MCXOJ] aCCOIUUPOBAJICS C OIPEJIeIEHHBIMU
peruonamu ASPECTS, a umeHHO: umeMuei mnep-
BUYHOI MOTOPHOU KOpBI, TEMEHHOU /101U, YeUeBU-
1eo0Pa3HOTO s/Ipa B COYETAHUH C ITOKUJIBIM BO3pac-
TOM M BBICOKUM YPOBHEM IJIIOKO3bI B KpoBu [68].
S. Rangaraju et al. (2015) ucmnosp30BaIu JJIsI MPO-
THO3UPOBAHUA 3-MECIYHOTO HCXOJIa YIIPOIIEHHYIO
mikamy ASPECTS (SASPECTS), u Ha OCHOBe IIOJIy-
YEeHHBIX IAHHBIX IPUIILTH K 3aKJII0UEHHUIO O TOM, UTO
WIIIEMUs] TPAaBOU 3aTHUIOYHON W JIEBOH BEpPXHEH
JI06HOI 0071aCTH OKa3bIBAET 3HAUNMOE BJIMAHIE Ha

limited to native scanning due to the impossibility of
administering a contrast agent to patients with aller-
gic reactions or reduced renal function, but even in
this case the data obtained are important for the cli-
nician. Using the ASPECTS by assessing the volume
and region of ischemia allows not only to determine
the patient’s treatment tactics as soon as possible,
but also to preliminarily suggest long-term out-
comes.

Magnetic resonance imaging (MRI).
Johnston et al. (2007), having studied the signifi-
cance of diffusion-weighted imaging (DWI) in pre-
dicting functional recovery, disability and mortal-
ity, came to the conclusion that taking into account
lesion volume does not improve the quality of
prognosis [71]. Later, Puig et al. (2011) also did not
find a correlation between lesion volume and out-
come of the disease. However, when studying the
damage of the corticospinal tract at different levels
using diffusion tensor tractography (DTT), a rela-
tionship was found between an unfavorable motor
outcome within 9o days after IS and the damage to
the posterior limb of the internal capsule, deter-
mined using DTT, while the prognosis based on
DTT turned out to be more accurate than the clini-
cal one [72]. Lansberg et al. (2001), observing
changes in the infarct volume in IS over time using
DWI, noted that up to the first 3 days of IS, the
infarction area can increase to 121% of the initial
volume, after which it begins to decrease [73]. It
should be assumed that for more effective use of
this method in predicting the outcomes of IS, it is
worth conducting MRI in this mode 3 days after
the onset of IS.

In 2020, Lu et al., using the ASPECTS for evalua-
tion of posterior circulation (posterior circulation-
ASPECTS — PC-ASPECTS) with a maximum score of
10 points, consisting of the sum of points assigned to
each circulatory region, found that the use of MRI
(rather than CT) is more effective in predicting the
outcomes of IS of this localization [74]. To predict a
favorable functional outcome, in 2018, Lin et al.
determined the threshold value of PC-ASPECTS (>7)
when performing brain MRI in the first 36 hours
after IS onset [75].

MRI, having a number of advantages over CT,
such as the absence of radiation exposure and bet-
ter contrast of soft tissue structures, has greater
diagnostic value compared to CT, but is less acces-
sible for use, is limited to people with a body
weight of more than 150 kg and implanted mag-
netic metal devices, and requires significantly
higher time costs.
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KJIMHUYEeCKun ucxon [69]. A. Goto et al. (2009) B
HCCJIeIOBAHUH C YIACTHEM 247 MAIIUEHTOB C OKKJIIO-
3ueii CMA u remuriape3oM OOHAPY:KIJIH, YTO IIPU
uHdapkre 1epdOpaHTHBIX U KOPKOBBIX apTEPUi, II0
Mepe BOCCTAaHOBJIEHU S, HET 3HAUUTEIHPHOU PA3HUITbI
B OTHOIIIEHUU BO3MOXKHOCTH TIEPE/IBIKEHUs TaIu-
€HTOB, IIPU 5TOM IIOpa)KeHUe IPaBOro MOJIyIIapus
COTIPOBOJK/IA€TCS JIOCTOBEPHO XYAIIUMHU Pe3yJIbTa-
TaMH BOCCTAaHOBJIEHUsI, B CDABHEHUU C TAIlMEeHTaMHU
¢ JIEBOTIOJTyIIIAPHBIM Oouarom [70].

Hecomuennoe nocrouHcrso KT — B ckopoctu
MIPOBEIEHUsI UCCJIEZIOBAHUs, €ro 0e30MacHOCTH H
JlocTaTOYHOU NH(MOPMATUBHOCTHU IAHHBIX, II03BOJIA-
IOIUX CYIUTH O Pa3Mepe U JIOKATHU3aLNH 09ara, 4To
mpezicTaBisieT co60H 0coOYI0 IEHHOCTh I Jajlb-
HelIero Mporuo3upoBaHusa ucxofoB. IIpoBesenue
HCCIIeIOBAHUSA MOXKET OBITh OTPAHUYEHO HATHBHBIM
CKAaHUPOBAHUEM B CHUJIy HEBO3MOKHOCTH BBEZIEHUS
KOHTPACTHOTO BelllecTBa NalMeHTaM ¢ ajulepruye-
CKUMH PeaKIUsAMU WIN CHIDKEHHOU (QYHKIUEH
IOYeK, OJJHAKO Jla’Ke B HTOM CJIydae IOJydyeHHBIE
JIAHHBbIE SIBJIAIOTCA BAXKHBIMU JUIT KJIMHUIIVICTA.
Ucnonws3oBanue nporpammbl ASPECTS ¢ nomoripio
OIleHKU 00BheMAa M pEerduoHa HINEMHU IO3BOJIAET B
KpaTJaiIIme CPOKU He TOJIBKO OMPENEJISITh TAKTUKY
JIedeHUs MaIueHTa, HO U IPeIBAPUTETBHO IIPEIIO-
JaraTh BO3MOKHBIE JIOJITOCPOYHBIE UCXOBI.

MazHumHo-pe3oHaHcHat  momozpadus
(MPT). K.C. Johnston et al. (2007), usyuns 3Ha4H-
MocTh G Py3MOHHO-B3BEIIIEHHOTO H300paKEHUS
(IBI) MPT B mporHo3upoBaHuH HYHKITHOHAIBHOTO
BOCCTAHOBJIEHUsI, WHBAINIHOCTH U JIETAIHHOTO
HCXO0/1a, IPUIIUIA K BBIBOZY O TOM, YTO YUET pa3Mepa
ouara He yJIy4IllaeT KauecTBO TAKOTO IPorHo3a [71].
IMToszauee J. Puig et al. (2011) Takke He OOHAPYKUIN
KOPPEJIAIIU MeXIy 00beMOM 0Yara 1 UCX0J[0M 3a00-
geBaHusA. OAHAKO NPH U3YYEHHU C IIOMOIIBIO
nuddysnoHHO-TeH30pHOU  TpakTorpaduu  (TT)
MTOPKEHUSI KOPTUKOCITMHAJIBHOTO TPAKTA Ha Pa3HbIX
VPOBHsX ObLTa HaliZIeHa CBSA3b MEXK/IY HeOIarOImpHsIT-
HBIM JIBUTAQTeJIbHBIM HCXOZIOM B TeueHue 9O JHeH
nocie W u ouarom nopakeHUs Ha ypOBHE 3aJHETO
Oezrpa BHyTpEeHHE! KaTICyJTbI, OIIPEJEIEHHOTO C TOMO-
wpio TT, npu atom nporHo3 Ha ocHoBe ITT oka-
3aj1csl TouHee KiInHUYecKoro [72]. M.G. Lansberg et
al. (2001), HaOI01a5 32 U3MEHEHUSAMHU 00beMa oJara
uHdapkra npu I Bo BpemeHu c nomoripio JIBU,
3aMEeTHJIM, YTO JI0 3 mepBbix aHelr WU obsiacth
nHAPKTa MOKeT YBeJIMYNUBATHCA 710 121 % OT UCXO/-
HOTO 00beMa, Iocjle Yero HAUMHAeT YMEHBIIAThCS
[73]. Cnenyer nomaratp, uto ayis 6osee 3pdeKkTrB-
HOT'O HCII0JIb30BAaHUA JIAHHOTO METO/a B IIPOTHO3U-
posanuu ucxozos MU crout nposoguts MPT B naH-
HOM peXuMe CIyCTs 3 cyT OT Havasa .

LABORATORY BLOOD TESTS

Many substances released into the blood during
IS are potential biomarkers reflecting the state of
brain tissue both in the first 24 hours after IS onset
and over time. The data obtained may provide an
opportunity to predict complications, outcomes, and
recurrent strokes.

Markers of IS complications. During the
reperfusion period after IS, there is a risk of devel-
oping a complication, hemorrhagic transformation
(HT). Matrix metalloproteinase-9 (MMP-9) is a
promising marker for predicting HT. High plasma
concentrations of MMP-9 in the acute period of
stroke are an independent predictor of HT in all
stroke subtypes [76].

Calcium-binding protein beta (S100B) is a marker
of increased risk of malignant edema. Elevated
S100B levels at 12, 16, 20 and 24 h after stroke pre-
dict increased risk of malignant edema, although the
results have not been independently confirmed in a
larger cohort [77].

Markers of early neurological deteriora-
tion. Early neurological deterioration (END) is
defined as an increase in neurological deficit or
recurrence of previously regressed symptoms
within 72 h after IS [78]. The occurrence of END in
a patient is strongly associated with poor functional
outcome 3 months after IS [79]. Castellanos et al.
(2008) studied glutamate, a marker of cell lysis, as
a predictor of END. The authors found that an
increase in glutamate >200 umol/l1 in the first 72 h
of IS was associated with an increase in infarct vol-
ume and END [80]. Increased plasma ferritin (an
inflammation marker) also predicts END [81]. In
lacunar stroke, high levels of tumor necrosis factor-
alpha (TNF-a) and intercellular adhesion mole-
cule-1 (ICAM-1) in the first day correlate with the
occurrence of END [82].

Markers of unfavorable functional out-
comes. Particular attention should be paid to
laboratory biomarkers that can predict the proba-
bility of stroke recurrence. High values of the fol-
lowing markers can predict such an event: C-reac-
tive protein (CRP), lipoprotein-associated phos-
pholipase A2 (LpPLA2) and copeptin. Woodward
(2005) et al. defined CRP as a predictor of recur-
rent IS [83]. Elkind et al. (2014) identified the
validity of CRP as a marker of IS recurrence for
patients with lacunar stroke [84]. Welsh et al.
(2008), based on data from a 591-stroke cohort,
found a relationship between recurrent IS and
high values of IL-6, TNF-a, CRP and fibrinogen
[85]. Colleagues from Columbia University deter-
mined a correlation between high levels of LpPLA2
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B 2020 r. W.Z. Lu et al., ucrioss3yst mporpaMmmy
ASPECTS g ucciefjoBaHUsl UUPKYJIAINUU B
BepTeOpabHO-0a3mwIsipHOM  Oaccefine  (posterior
circulation-ASPECTS — PC-ASPECTS) ¢ makcuMaib-
HOH OIIEHKOU B 10 6aJLIOB, COCTOSIIIEN U3 CyMMBI OaJI-
JIOB, IPUCBOEHHBIX KAXKIOW 06J1acTu KpoBooOpartiie-
HUS, YCTAaHOBWIH, YTO uctob3oBanue MPT (a He KT)
Oostee 3¢d(PEKTUBHO B IPOTHO3UPOBAHUU HCXOJIOB
WU nauno# jokanu3anud [74]. s IporHo3uposa-
HUS 6JIArOTIPUATHOTO (PYHKIIMOHAIBHOTO PE3YJIbTaTa
B 2018 1. S.F. Lin et al. onpeaeuin moporosoe 3Ha-
yenne PC-ASPECTS (>7 6ayioB) mpu NpoOBeZieHUH
MPT rosioBHOTO Mo3ra B iepBsie 36 1 ocsie MU [75].

MPT, umes pan npeumyinects nepen KT B Buze
OTCYTCTBHUS JIyYEBOUM HATPY3KH U JIyUIllel KOHTPACT-
HOCTH W300pOKEHUH MIATKOTKAHHBIX CTPYKTYP,
obOJs1aztaet OOJIBIIEH JUATHOCTUYECKOH IIEHHOCTBIO B
cpaBuennu ¢ KT, olHaKO MeHee OCTyIHA JIJIs TIPU-
MeHeHU, OrpaHUYeHa JIJIs KaTerOpUi JIUI] C Maccou
Testa 6osiee 150 KI' 1 UMIUIAHTUPOBAaHHBIMH MarHUT-
HBIMH METAJUIMYECKUMH YCTPOMCTBAMHU U TpebyeT
3HAYNMO OOJIBIINX BpeMEHHBIX 3aTparT.

JIABOPATOPHBIE NCCJIEIOBAHUA KPOBUA

MHOKECTBO BEIIECTB, KOTOPbIE BBIAEIAIOTCA B
KpOBb BO Bpemsa WU, n3y4yarmTcsa Kak NOTEHIINAIb-
Hble OMOMAapKepbl, OTPAKAIIINE COCTOSTHUE TKAHH
TOJIOBHOTO MO3Ta Kak B IepBble CyTKU mociie U,
Tak U B AuHaMuKe. [losryueHHbIE TaHHBIE MOTYT IIpe-
JIOCTaBUTh BO3MOXKHOCTb JJII IIPOTHO3UPOBAHUS
OCJIO>KHEHUH, UCXO/I0B ¥ IIOBTOPHBIX HHCYJIBTOB.

Mapxepwvt ocaodxcuenuit HH. B nepuop
penepdysuu nocyie U1 ecTh BEPOATHOCTH BO3HUK-
HOBEHHUs OCJIOKHEHUs B BHJIE TeMOpparuyecKou
tpancdopmanuu (I'T). MaTpukCcHas METa/LIONPOTE-
nHaza-9 (matrix metalloproteinase 9, MMP-9) —
MHOTOOOEIAIOIUN BapuaHT nporuno3uposanus I'T.
Bricokas konnerTpanua MMP-9 B ry1azme B oCTpOM
IEpHO/Ie MHCYJIbTA SBJISETCS HE3aBUCUMBIM ITPE/IH-
ktopoM I'T mipu Beex moATHIIAX HHCYIbTA [76].

KanpimiicesaspiBaonuii ~ 6esiok-0era  (S100B)
SIBJISIETCSI MAPKEPOM IIOBBIIIIEHHOTO PUCKA BO3SHUKHO-
BEHUsI 3JIOKAYECTBEHHOTO OTeKa. [TOBBIIIEHHBIN YpO-
BeHb S100B uepe3s 12, 16, 20 U 24 4 NOCJIe UHCYIbTA
IIPOTHO3UPYET YBEJTMUEHHE PHUCKA PA3BUTHSA 3JI0KAYe-
CTBEHHOTO OTEKa, XOTsI PE3YJIbTAThI 1 He ObLTH He3aBU-
CHMO TIO/ITBEPSK/IEHBI B O0JIee KPYIMHOI KoropTe [77].

Mapxepst paHHUX  He8pPOa02UUECKUX
yxyoweHuil. PAHHUM HEBPOJIOTHUECKUM YXY/IIIe-
uuem (PHY) mpusHaioT HapacTaHHe HEBPOJIOTHYe-
ckoro eduIruTa Wiv BO30OHOBJIEHHE PaHee perpec-
CHPOBABIIEN CUMIITOMATUKH B TEUEHHUE 72 U TOCTIE
WU [78]. BosuukHoBeHue y maruenta PHY mgocro-
BEPHO aCCOIUUPYETCs € XYAIIUM (PYHKITHOHATbHBIM

activity and IS recurrence [86]. In a case-cohort
study involving 2176 patients, 1614 of whom had
no history of stroke, the validity of the association
of 13 biomarkers with stroke outcomes had been
checked. Three serum markers (osteopontin,
neopterin, and myeloperoxidase) were identified
as independent predictors of recurrent stroke,
increasing the risk prediction ability by 29,1%
[87]. The high serum mannose-binding lectin
(MBL) concentration was found to be a prognostic
marker of a poor 9o-day functional outcome and
death [88]. The low vitamin D3 (25-(OH)D) level
was also found to predict poor short-term func-
tional outcome and death within 9o days [89].
Copeptin, being a surrogate marker of vasopressin
levels in the blood and a more sensitive endoge-
nous marker of acute stress compared to cortisol,
has already demonstrated its effectiveness in diag-
nosing myocardial infarction and determining an
unfavorable prognosis in patients with lower
respiratory tract infections, sepsis, stroke and
acute pancreatitis [90]. A study by colleagues from
Switzerland, which involved 326 patients, showed
that the use of the NIHSS score in combination
with a high copeptin level provides the greatest
prognostic effectiveness in relation to death and
functional outcome within 9o days [91]. In a mul-
ticenter prospective study, De Marchis et al.
(2013) demonstrated that determining the
copeptin level in combination with the NIHSS
score and age led to an improvement in the sensi-
tivity of predicting outcomes by 11,8% for func-
tional recovery and by 37,2% for mortality [92].

Other biomarkers associated with poor out-
come or mortality within 9o days include high
concentrations of progranulin (PGRN) and multi-
potent growth factor [93], high retinol-binding
protein-4 (RBP4) levels [94], and high glycated
hemoglobin (HbA1c) =6,5% [95]. The high serum
neurofilament light chain (NfL) level at day 7 was
found to be an independent predictor of poor out-
come 3 months after IS [96]. The high neuron-spe-
cific enolase (NSE) level at 24 h and day 7 was cor-
related with stroke volume and the worst func-
tional outcome [97].

In addition to the prognostic ability of individual
biomarkers, there are ratios that help predict IS
outcomes. Thus, the neutrophil-lymphocyte ratio
(NLR) as an indicator of systemic inflammation at
admission is an independent predictor of adverse
short- and long-term outcomes. At a value of >8,5,
there is a high probability of intracranial hemor-
rhage, while maintaining NLR >5.4 predicts a fatal
outcome within 3 months [98, 99]. The triglycer-
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ucxozom uepes 3 mec rmocse MU [79]. M. Castellanos
et al. (2008) B kauecTBe npegukTopa PHY 66T U3y-
YeH TJIyTaMart, sIBJISIONIUICA MapKEPOM KJIETOUHOTO
JI3uca. ABTOPHI BBISIBIJIH, YTO MOBBIIIEHHE TJIyTa-
MaTa >200 MKMOJIb/J1 B IepBbIe 72 yaca I accomu-
HMPOBAHO C yBeJTMUeHneM oObeMa ouara nHMapKTa u
PHY [80]. IloBbIllleHHOE COEp:KaHUE B IJIa3Me
deppuTrHa (MapKepa BOCIIAJIEHU) TAKXKe IIPeJICKa-
apiBaet PHY [81]. [Ipu JakyHApHOM HHCYJIBTE BBICO-
KU ypoBeHb (akTOpa HEKpo3a OIyXoJau-ayibda
(tumor necrosis factor-alpha, TNF-a) u MoJIeKyJIbl
MEXKJIeTOUHOM azaresuu 1-ro tuma (intercellular
adhesion molecule-1, ICAM-1) B mepBble CYyTKH KOpP-
penupyet ¢ BosHUKHOBeHueM PHY [82].
Mapxepust HebAazONPUAMHBLIX HYHKUUO-
HAAbHLIX UCX0008. Ocoboe BHUMAHHE CIIEAYeT
VIEJIUTH JIAOOPATOPHBIM OHOMapKepaM, CIIOCOOHBIM
MIPOTHO3UPOBATh BEPOATHOCTH PEIUIMBA WHCYJIBTA.
[TporHo3mpoBaTh TaKyI0 BO3MOXKHOCTh MOTYT BBICO-
KHe 3HAUeHMUI CJIeIyIoIX oKasaTesei: C-peakTuB-
ubiii 6eok (CPB), munonporenH-acconuupoBaHHAs
docdhonumaza A2 (LpPLA2) u konenTuH. B uccieno-
Banuu M. Woodward et al. (2005) CPB omnpeiessiercst
Kak npenukrop nosropHoro M [83]. M.S. Elkind
et al. (2014) BeIABMIHN cocTosTeIbHOCTE CPB B Kaue-
cTBe Mapkepa peuuausa MU g nepeHecix jgaKy-
HapHBIH UHCYILT [84]. B uccienoBanuu P. Welsh
et al. (2008) Ha OCHOBaHWU JMAHHBIX 591 HUHCYJIbTA
ObUIa yCTAHOBJIEHA CBSA3H MEXKAY MOBTOPHBIM VI
BbIcOKUMU 3HaYeHusAMU 1L-6, TNF-a, CPb u ¢pubpu-
HoreHa [85]. Kosuneru u3 KosymOuiickoro yHuBepCcHu-
TeTa OIPEAENTIN KOPPEIANUI0 MEXKAY BBICOKUM
ypoBHeM akTuBHOcTH LpPLA2 u pemupusom MU
[86]. B rpymmoBOM UCCJIEIOBAHUH C ydacTHEM
2176 mnanUeHTOB, 1614 W3 KOTOPBIX HE UMeJUN
WHCYJIbTa B aHAMHe3e, IIPOBEPSIIaCh BAJIMTHOCTD B3a-
MMOCBSI3U 13 OGMOMapKepoB € MCXOAAMHU WHCYJIBTA.
B pesysbrare ObLI0 BBIJIETIEHO 3 CBIBOPOTOUHBIX Map-
Kepa (OCTEOTIOHTHH, HEONTEPUH U MHUEIONEPOKCHU-
Jla3a), OKa3aBIINXCS He3aBUCHMBIMU MTPETUKTOPAMU
IIOBTOPHOT'O MHCYJIBTA, YTO MOBBICHJIO BO3MOKHOCTD
MpeficKa3aHus prucka Ha 29,1 % [87]. Beicokas KoH-
LIEHTPAIIs MAaHHO30CBI3BIBAIONIETO JIEKTHHA (man-
nose binding lectin, MBL) B chIBOPOTKE KPOBH CTaJia
MIPOTHOCTHYECKUM MapKEPOM XYZIIIEero 9O-THEBHOTO
dyukumnonanpHoro mcxoma u cmeprtu [88]. Taxxke
MPE/ICKa3aTh KPATKOCPOUHBIA HeOJIaronpUsATHBIA
(DYHKIIMOHATFHBIM KCXOJ, U CMEPTh B TEUEHHE 9O
JTHEH CMOT HU3KUU ypoBeHb BuTaMuHa D3 (25-OHD)
[89]. KomenTuH, ABIASACH CyppOTaTHBIM MapKeEpPOM
VPOBHsI Ba30NPECCHHA B KPOBU U 60JIe€ TOHKUM Map-
KEepOM OCTPOTO SHOTEHHOTO CTPecca IO CPABHEHHUIO €
KOPTHU30JI0M, y3Ke ITPO/IEMOHCTPUPOBAJI CBOIO 3 dek-
TUBHOCTb B JIMArHOCTHKe WH(pApPKTa MHUOKapaa u

ide-glucose index (TyG) above 4.49 is not only an
indicator of insulin resistance, but also a predictor
of death and poor functional outcomes 3 months
after IS in patients who underwent reperfusion
therapy [100, 101]. Also, high values of the index of
blood leukocyte shift (IBLS) and the ratio of blood
leukocytes and erythrocyte sedimentation rate
(ESR) (RBLESR) are harbingers of an adverse out-
come [102].

Table 2 lists biomarkers that may improve the
predictive power of adverse functional outcomes of
IS when used in conjunction with the NTHSS.

Certainly, those laboratory parameters that
can be classified as routine (BLSI, RBLESR,
HbA1c, CRP, TyG and NLR) are more accessible
for use in real life clinical practice, which is their
undeniable advantage. At the same time, these
parameters are low-specificity, which forces sci-
entists to look for new prognostic markers. Today,
literature data on potential biomarkers, which
are discussed in the paper, are in the process of
accumulation. Often, conclusions about their
effectiveness are contradictory, and their use is
available only in large scientific laboratories,
which significantly slows down the study of their
potential. It should be noted that no ideal bio-
marker for predicting IS outcomes with high sen-
sitivity and specificity has yet been identified.
Further multiple large studies are needed to con-
firm the validity of the results and clarify the clin-
ical significance.

MODELS FOR PROGNOSIS OF IS

In order to expand the possibilities of predict-
ing outcomes and improve their accuracy, progno-
sis models are being actively developed worldwide,
which, in turn, consist of individual indicators. For
example, there is the Totaled Health Risks in Vas-
cular Events (THRIVE) scoring system. The
THRIVE (0-9 points) includes age (<59 years — 0,
60—79 years — 1, >80 years — 2), NIHSS score
(<10 — 0, 11—20 — 2, 221 — 4), and the presence of
chronic diseases (arterial hypertension, diabetes
mellitus, or atrial fibrillation). THRIVE scores
from o to 9 correlate with mRS scores from o to 6
and predict an unfavorable outcome or mortality
within 9o days after stroke. The THRIVE score can
be calculated using a special calculator (http://
www.thrivescore.org/). It is important to pay
attention to the broad age interval: people aged 82
and 96 can be assigned the same score, due to the
threshold of 80 years for a 2-point assessment
[103].
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ompe/ieJIeHNH HeOJIarOIPUSATHOTO IIPOTHO3a Y Mallu-
€HTOB C HH(MEKIUAMHI HIDKHUX JbIXaTeTbHBIX IIyTeH,
CErCHCOM, MHCY/IBTOM U OCTPBIM ITAHKPEATHTOM [9O].
B uccnenoBanum kosuter u3 llIBeniapuu, BKIIOYAB-
meM 326 ManueHToB, ObLIO IOKa3aHO, UTO UCII0JIH30-
BaHue mikasgbl NIHSS coBMecTHO ¢ BBICOKMM YPOB-
HEM KOIIeIITWUHA JaeT HauOOJIBIIYI0 ITPOrHOCTHYE-
cKy10 3 EKTUBHOCTD B OTHOIIIEHUY CMEPTU U (PYHK-
[MOHAJIPHOTO MCXO7ia B TeUeHue 90 AHel [91]. B mHO-
TOIIEHTPOBOM  IIPOCIEKTHUBHOM  HCCJIEZIOBAaHUH
G.M. De Marchis et al. (2013) npomeMOHCTHPOBAHO,
YTO OIIpe/ie/IeHHe YPOBHsI KOIIENITHHA B COYETAHUH CO
mkayiorr NTHSS n ygeTom Bo3pacTa mpuBeJIO K yIyd-
[IEHUI0 YyBCTBUTEJIBHOCTU ITPOTHO3UPOBAHUS UCXO-
JI0B Ha 11,8 % 1Mo (PyHKIIMOHATIBHOMY BOCCTAHOBJIE-
HUIO U Ha 37,2 % 10 JIETAJIbHOMY UCXOAY [92].

Jlpyrue GuoMapKephbl, CBSA3aHHbIE ¢ HEOJIaroNnpHu-
SITHBIM HCXOIOM WJIH CMEPTHOCTHIO B TeEUeHHE
Q0 JTHEH, BKJTIOYAIOT BBICOKHE YPOBHU KOHIIEHTPAIIUH
nporpanysrHa (PGRN) u MyJIbTUIIOTEHTHOTO (haK-
Topa pocra [93]; BBICOKMI YpOBEHb PETHHOJI-
cBsi3bIBatoIero 6enka-4 (RBP4) [94]; BbicOKuii ypo-
BeHb ITTHKUPOBaHHOTO remorsiobuna (HbA1c) 26,5 %
[95]. Bpicokast KOHIIEHTpAITUS JIETKUX IIeTell HeHpo-
¢dunamenToB ceiBopotku (NfL) Ha 7-i1 geHp crana
HE3aBUCHUMBIM IIPEJIMKTOPOM  HEOJIarompHUsATHOTO
rcxozia uepes 3 Mec [96]. Bbicokuii ypoBeHb HEHPOH-
cnernuduueckoii enosassl (NSE) B iepBbie 24 9 1 Ha
7-U JIEHb KOPPEJIUPOBaJ C 00'beMOM OYara HHCYJIbTA |
XyIUIUM QYHKIIMOHAIBHBIM UCX0/I0M [97].

[Tomumo MIPOTHOCTUYECKOU criocobHOCTH
OT/IEJIbHBIX OHMOMapKEPOB, CYIIECTBYIOT WHJIEKCHI,
IOMoTrarole IMporso3uposarsh ucxonasl WUU. Tak,
cooTHoIIeHne HelTpodmios/muMdoruroB (NLR)
KaK UH/IMKATOP CUCTEMHOTO BOCIIAJIEHUS IIPH ITOCTY-
IUIEHUU SBJISAETCS HE3aBUCHUMBIM IIPEJUKTOPOM
HeOJIarOMPHUATHBIX KPATKOCPOYHBIX M JI0JITOCPOY-
HBIX UcXo/0B. [Ipu 3HaueHUHU >8,5 BHICOKA BEPOAT-
HOCTb BHYTPUUEPEITHOTO KPOBOU3JIUSIHUS, COXpaHe-
aue NLR >5,4 mpe/icka3pIBaeT JieTaIbHBIA UCXO/T B
TeueHue 3 MecsneB [98, 99]. IHieKe TpUTTUIIEPU-
noB-1110K03bI (TyG) BbIIIE 4,49 HE TOJBKO ITOKa3a-
TeJIb MHCYJIUHOPE3UCTEHTHOCTH, HO U IPETUKTOP
CMEepTH U IUIOXUX (QYHKIIMOHAIBHBIX PE3yJIbTaTOB
yepes 3 Mec nocsie MY y maieHToB mocsie TpoMOo-
JINTAYECKOH Tepanuu [100, 101]. Takke BBICOKHUE
3HAUEHUs WHJEKCA CJIBUTA JIEUKOIIUTOB KPOBH
(MUCJZIK) um wuHAeKca COOTHOILIEHHUS JIEHKOLUTOB
kpoBu u CO3 (UJICOI) ABIAIOTCS MTPEIBECTHUKAMHE
HebJIaronpUsATHOTO Hcxo/ia [102].

B Tabs. 2 mpuBemeHbl OHOMAapKephl, KOTOPBIE
MOTYT IOBBICUTD d(PHEKTUBHOCTH IIPOTHO3UPOBAHUSA
HeOJIaTONPUATHBIX (PYHKITMOHAIBHBIX HCX070B VN
IIPHU UCIIOJIB30BAHUU COBMECTHO co Irkasoi NTHSS.

Myint et al. (2014) described an 8-point scale
that includes Stroke subtype, Oxford Community
Stroke Project classification (OCSP), Age, and pre-
stroke modified Rankin (SOAR) score. The SOAR
system predicts in-hospital and seven-day mortality
after stroke. SOAR score distribution: age (<65
years — 0, 66—85 years — 1, >85 years — 2), stroke
type (ischemic stroke — 0, hemorrhagic stroke — 1),
stroke according to the OCSP (lacunar stroke and
partial anterior stroke — o0, posterior stroke —
1 point, total anterior stroke — 2), mRs score (<2 —
0, 3—4 — 1, and 5 — 2). In-hospital mortality corre-
sponds to 4.02% for 1 point, 10.65% for 2 points,
21.41% for 3 points, etc. [104]. Colleagues from
China have developed a machine learning-based
prognostic model that allows predicting IS out-
comes based on a set of contrast perfusion-weighted
imaging data without accessing basic patient infor-
mation [105]. Attempts are being made to create
other prognostic models based on various indica-
tors (clinical scales, blood tests, neuroimaging char-
acteristics). Data on their effectiveness are limited
to small samples on which new models are tested.
Such prognostic models are difficult to reproduce,
and they require large financial costs, which intro-
duces significant restrictions on the spread of their
use. An ideal prognostic method should be widely
available, understandable to clinicians and easy to
use. To date, such a method has not yet been devel-
oped, which makes this area of research and devel-
opment very promising.

CONCLUSION

This review examined various approaches to
predicting IS outcomes based on anamnestic data,
clinical and neuroimaging data, and laboratory
indices. Despite the abundance of individual param-
eters that can provide data for predicting patient
recovery, currently, there is no optimal and conve-
nient prediction method for the use in real life clini-
cal practice. Having analyzed the literature, we
came to the conclusion that none of the currently
available prediction methods has absolute accuracy
with the simultaneous absence of disadvantages
that significantly limit its widespread use. The most
promising direction seems to be the development of
prognostic mathematical models based on the study
of the most informative markers with their subse-
quent combination to improve the accuracy of the
rehabilitation prediction and ease of use in clinical
practice.
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Ta6mmua 2. BuoMmapKkepbl KpOBH, H3y4YEHHbIE C MO3UIIMH BO3MOKHOCTH YJIYYIIUTb IPOTHO3WPOBAaHUE OCI0KHEHHUH,
KPAaTKOCPOYHBIX U JIOJITOCPOYHBIX MCXO/I0B HUIIEMHYECKOI0 HHCY/IbTA
Table 2. Blood biomarkers studied for their potential to improve prediction of complications, short-term and long-term
outcomes in ischemic stroke

C6op oGpasna

(mocs1ie nosiB/IeHUA
IIporHo3upoBaHue bBuomapkep CUMIITOMOB) KoHneHnTpanusa HcToyHuk
Prognosis Biomarker Sample collection Concentration Reference

(after symptom
onset)

Penuaus uHcynbta KomnenTuH 0-3,3-12, >19,4 nMoJb/ 1 Katan M. et al., 2009 [91]
Recurrent stroke Copeptin 12-24 u (and) (pmol/1)
24-724 (h)
CPB / CRP >3 Hep >4,86 mr/a (mg/1) Elkind M.S. et al.,, 2014 [84]
>3 weeks
LpPLA2 <724y83,7%u >120,4 umosnb/mMus/mn - Elkind M.S. et al.,, 2009 [86]
<6 nHeri y 90,0 % >120,4 nmol/min/ml
<72 hin 83,7% and
<6 days in 90,0%
OcTeonoHTHH 1-6 mec 22,6 Hr/ma (ng/ml) Ganz P.etal, 2017 [87]
Osteopontin 1-6 months
Heonrtepun 1-6 mec 2,1 ur/ma (ng/ml) Ganz P.etal, 2017 [87]
Neopterin 1-6 months
Muenonepokcuzasa 1-6 mec 8619 nr/ma (pg/ml) Ganz P.etal, 2017 [87]
Myeloperoxidase 1-6 months
lemopparuyeckass MMP-9 <84 (h) >140 ur/ma (ng/ml) Castellanos M. et al., 2003 [76]
TpaHcpopMaLus
Hemorrhagic
transformation
3nokadyectBeHHbIH S100B 244 (h) >1,03 mxkr/a (ug /1) Foerch C. et al., 2004 [77]
OTeK MOo3ra
Malignant cerebral
edema
PaHnHue [nytamat / Glutamate <24 4 (h), 72 4 (h) >200 mkmoJib /1 (umol/l)  Castellanos M. et al., 2008 [80]
HEBPOJIOTUMECKHE  @eppuTun / Ferritin - 24 4 (h) >275 ur/mi (ng/ml) Dévalos A. et al., 2000 [81]
YXyAIEHHs
Early neurological TNF-a 244 (h) >14 nr/ma (pg/ml) Castellanos M. et al., 2002 [82]
deterioration ICAM-1 244 (h) >208 nr/m (pg/ml) Castellanos M. et al., 2002 [82]
He6aaronpustaeii 25-OHD 244 (h) <20 Hr/ma (ng/ml) Tu WJ. etal, 2014 [89]
YHKUMOHANLHBIA  pGRN 24y (h) 64,2 ur/mn (ng/ml) Xie S.etal.,, 2016 [93]
HCXOJ1 UJIU CMEPTh
Unfavorable RBP4 484 (h) 37,4 mkr/mu (pg/ml) Zhu Y.Y. etal., 2018 [94]
functional outcome HbAlc 244 (h) 26,5 % Wang H. etal.,, 2019 [95]
or death NSE 244u7cyr >13 ur/p (ng/dl) Oh S.H. etal, 2003 [97]
24 h and 7 days
NfL 7-1 feHb 211,2 nr/ma (pg/ml) TiedtS. etal., 2018 [96]
7t day
HCJIK / IBLS 244 (h) 7,73 £2,72 EBsesnbmaH M.A. u coaBT,, 2018
[102]
Evzelman M.A. etal,, 2018 [102]
WJICO3 / RBLESR 244 (h) 3,39+1,54 EB3esbmaH M.A. u coaBr, 2018
[102]
Evzelman M.A. etal.,, 2018 [102]
NLR 244 (h) >5,4 Goyal N. etal.,, 2018 [98]
TyG 244 (h) >4,49 Lee M. etal,, 2021 [100]

CPB - C-peaxTuBHbIN 6es10K, LpPLA2 - smnonporenH-acconuupoBaHHas dpocdosmnasa A2; MMP-9 - MaTpuKcHasi MeTa/UIONpoTernHasa-9;
S100B - kanbuuii-cBsi3piBatoIUi 6eyok-6eta; TNF-a - dpakTop Hekposa onyxosnu-anbda; ICAM-1 - MosieKy/ia MeXKJIETOYHOH afre3uu 1-ro
Tuna; 25-OHD - Butamun D3; PGRN - nporpanynus; RBP4 - peTuHo1-cBsi3biBaoLiuii 6esok 4; HbAlc - rkupoBaHHbId reMmorio6uH; NSE -
HelpoH-cnenuuyeckas eHosasa; NfL - nerkue nenu HelipodusameHTOB cbiBopoTKH; UCJIK - nnAekc caBura JelkonuTos kposy; UJICO3 -
HH/IEKC COOTHOIIEeHUs JeHKonuToB KpoBu U COJ; NLR - cooTHomeHne HelTpoduioB/muMdponutos; TyG - HHEKC TPUIVIMLIEPU/OB-TJIIOKO3bI.
CRP - C-reactive protein, LpPLA2 - lipoprotein-associated phospholipase A2; MMP-9 - matrix metalloproteinase-9; S100B - calcium-binding
protein beta; TNF-a - tumor necrosis factor-alpha; ICAM-1 - intercellular adhesion molecule type 1; 25-(OH)D - vitamin D3; PGRN - progranulin;
RBP4 - retinol-binding protein 4; HbA1c - glycated hemoglobin; NSE - neuron-specific enolase; NfL - serum neurofilament light chains; IBLS -
index of blood leukocyte shift; RBLESR - ratio of blood leukocytes and ESR; NLR - neutrophil-lymphocyte ratio; TyG - triglyceride-glucose
index.
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Koneuno, Te j1abopaTopHbIe IMOKa3aTeIH, KOTO-
pble MoxkHO oTHecTH K pyruHHbIM (VCJIK, MJICO3,
HbA1c, CPB, TyG u NLR), 60Jiee [OCTYIIHBI JJIs IIPHU-
MEHEHUS B peaJbHON KJIWHWYECKOU MPaKTHKeE, B
YeM HUX HeOCHOPUMOE JJOCTOMHCTBO; OJHOBPEMEHHO
C 3TUM JIaHHBIe [I0Ka3aTeJIu ABJIAI0TCA HU3KOCIe -
(pruHBIMU, YTO 3acTaBiiAeT Y4YeHBIX MCKaTb HOBBIE
IIPOTHOCTUYECKHE MapKephl. B mporecce Hakome-
HUA CeroJlHs HaXOoJATCA JAaHHBbIE JIUTEpPATyphl IO
MIOTEHITUAJIBHBIM OMOMapKepaM, KOTOpPBIE PaccMo-
TPEHBI B CTaThe. 3a4acTyi0 BBIBOZBI 00 uX 3ddek-
TUBHOCTH ABJIAIOTCA IPOTHBOPEUUBBIMH, a WHX
HCIIOJIb30BaHUE JIOCTYIIHO JIUIIb B KPYIIHBIX Hay4-
HBIX JIA00PaTOPHUSIX, YTO 3HAUNMO TOPMO3UT U3yde-
HUe uX noTeHnuasna. Hy>KHO OTMeTUTB, UTO IO CUX
IIOp He OTIpe/iesieH HU OJIUH U/eaIbHbIN OHOMapKep
MIPOTHO3WPOBAHUS NcX00B MU ¢ BBICOKOH UyBCTBU-
TeJbHOCThI0O U cuenuduuHocThio. HeobxoauMmel
JlaJIbHeUIIIie MHOKECTBEHHbBIE KPYITHbBIE HCCIe/I0Ba-
HUA IS TOJITBEPK/IEHUS BaJIUIHOCTU PE3YJIbTAaTOB
U YTOUHEHUA KJIMHUYECKOTO 3HAaUeHUA.

MOJEJIN ITPOT'HO3NPOBAHUNA N

YT0OBI pacmUpUTh BO3MOXKHOCTH ITpeZCKa3aHUs
KICXOZIOB U TOBBICUTh UX TOYHOCTh, B MHPE AKTUBHO
BefieTCsl pa3paboTKa MoOfeiell MPOTHO3UPOBAHYI,
KOTOpPbIE, B CBOIO OYEpeNb, COCTOST U3 OT/EIBHBIX
mokazaresieil. Hampumep, cymnecTByeT  MoOjesb
«OOBIIUH PUCK TSI 30POBBS MPU COCYTUCTBIX COOBI-
tusix» (Totaled Health Risks in Vascular Events,
THRIVE). THRIVE (0—9 6a/u10B) BKJIIOYAET B cebst
Bo3pacT (<59 Jjier — 0 6aUoB, 60—79 JieT — 1 6ay,
>80 Js1er — 2 6asa), onenku 1o 1mkane NIHSS (<10 —
0 6asuIoB, 11-20 — 2 baylia, =21 — 4 6ajia), HaIndre
XpOHMYECKHNX 3abosieBaHUi (apTepuaibHAs THUIED-
TEH3UsA, CaXapHbIN auabeT win PUOPWLIALNA TIPeJI-
cepawuii). Basuiet THRIVE 0T O 10 9 KOPPETUPYIOT CO
3HAYEHUAMU MKaIbl MRS 0T 0 /10 6 1 TPOTHO3UPYIOT
HeOJIaTOIPUATHBIN FICXOZ, WUIM CMEPTHOCTD B TEUEHUE
90 aHel nowte uHCyIbTa. Paccaurats THRIVE MoxkHO
Ha  CHOEIUAJIbHOM  KaJIbKyJATOpe  http://www.
thrivescore.org/. BakHO oOpaiath BHHMAaHHE Ha
LIMPOKOEe pasfiesieHre BO3pacTa, JIIogu 82 u 96 jier
MOTYT TIOJIyIUTh OIMHAKOBBIE OaJLIBI, M3-3a IIOpOTa B
80 Jsier 151 2-6aJUIBHOTO OLIeHUBaHUA [103].

P.K. Myint et al. (2014) omucanu 8-6a/UTHHYIO
IIKAJIy, B KOTOPYIO BXOJAT ITOATHII UHCYJIBTA, KJIACCHU-
dukarusa OxedopIcKoro 00IIECTBEHHOTO ITPOEKTA IO
uncysnbty  (Oxford Community Stroke Project
classification, OCSP), Bospacrt, 6ay1 mo mikane PoH-
KuHa /10 nHcysbTa (Stroke subtype, Oxford Community
Stroke Project classification, Age, prestroke modified
Rankin, SOAR). Moziesnb IpOrHO3UPYET BHYTPUTOCITH-
TaJIHHYI0 ¥ CEMUTHEBHYTO CMEPTHOCTD ITOCJIE MHCYJTBTA.
Pacnipenenenvie 6ayioB SOAR: Bo3pact (<65 Jyer —
0 6asLnoB, 66—85 jieT — 1 6asut, >85 JieT — 2 6asuia), TUIT
HHCYJIbTa (MIIIEMIYeCKUH HHCYIIBT — O 6aJLTOB, TeMOp-

paruyecKuil MHCYJIBT — 1 6aJuI), HHCYJIBT 10 KJIACCH-
¢ukarmu OCSP (JlakyHapHBIA HHCYJIBT U YaCTUIHBIA
WHCYJIBT TTepeHeH MUPKYIINUN — O OJIJIOB, HHCYJIBT
3aIHEH ITUPKYJIAIN — 1 611, OOIIME HHCYJIBT IIEPE/T-
Hel IUPKYJIAIUU — 2 6ajia), 3HaYeHHe IO IIKaje
mRs (<2 — 0 6ay10B, 3—4 — 1 6asU1 ¥ 5 — 2 6ay1a). BHy-
TPUTOCHUTAIIBHASA CMEPTHOCTh COOTBETCTBYET 4,02 %
Jutst 1 6asuta, 10,65 % — U1 2 6a/IoB, 21,41% — 11 3
u 1.71. [104]. Kosuieramu usz Kurast pazpaborana mpo-
THOCTHYECKasl MOJIeJIb Ha OCHOBE MAIlIMHHOTO O0yue-
HUA, TI03BOJIAIONIAA IIPOTHO3UPOBaTh ucxoasl M Ha
OCHOBe KOMILJIEKCA JIaHHBIX KOHTpAaCTHO-Iepdy3u-
OHHO-B3BEIIIEHHOHN BU3yau3anuu 6e3 obpalieHus K
6azoBoi mHMOpMaIu o nanuenTax [105]. ITpeampu-
HUMAIOTCSI TIOTIBITKU CO3/IaTh U JIPYTHE MOJIETH IIPO-
THO3UPOBAHMSI, OCHOBBIBAIOIIMECS HA JAHHBIX Pas3-
JIMYHBIX TIOKa3aTesel (KIMHIYECKUX IITKaJI, aHATU30B
KPOBHU, HEHPOBU3YATU3AIMOHHBIX XapaKTEPUCTHK).
Janrnsle 00 ux 3 PEKTUBHOCTH OTPAHNYEHBI MAJIBIMU
BBHIOOpKAMH, HA KOTOPBIX ampoOUPYIOTCS HOBBIE
Moziesu. ITomoOHbIe TPOTHOCTHYECKIIE MOZIENTU TPYIHO
BOCITPOMBBOANMBI U TPeOYIOT OOJBINX (PHUHAHCOBBIX
3aTpaT, YTO CYIIECTBEHHO OPAHUYNBAET UX IIIIPOKOE
npuMeHeHUe. iealbHBIN MeTO7 TPOrHO3UPOBAHUSA
JKe JIOJDKEH OBITh JIOCTYIIHBIM JUIS1 BCEX, ITOHSITHBIM
JULSl KJIMHUITICTOB M IIPOCTBIM B HCITOIb30BaHMU. Ha
CETOTHSIIHUH JIeHb TI0KA TAaKOTO MeTo/ia He pa3pabo-
TaHO, UTO JIeJIaeT 3Ty 00JIaCTh UCCIIEZIOBAHIH U pa3pa-
OOTKH BeChMa IEePCIIEKTUBHOM.

3AK/IIOYEHWE

B manHOM 0630pe ObUTH pacCMOTPEHBI PA3JIMYHBIE
IIOJTXOZTBI K TIPOTHO3UPOBAHUIO Hcxo71oB 11, ocHOBaH-
Hble Ha IAHHBIX aHAMHEe3a, KIINHUYIECKOH 1 HeHPOBU-
3yaJIN3AlMOHHON KapTHHBI, a TaK)Xe JIAOG0paTOPHBIX
mokazaresieil. HecMoTpss Ha M300WIve OT/IETBHBIX
[oKa3aTesiell, KOTOpble CIOCOOHBI IIPEIOCTABIIATD
MHQOPMAITIIO TSI TIPOTHO3a BOCCTAHOBJIEHUS TAIU-
€HTa, Ha JIAHHBII MOMEHT He CYILECTBYET ONTHMAJIb-
HOTO W yIOGHOTO /ISl WCIIOJIb30BAHUSI B PEATHHOM
KJIMHUYECKON ITPaKTHKE METOAA IPOTHO3UPOBAHI.
ITpoaHaIM3UpPOBAB JIUTEPATYPHBIE HCTOUHUKU, MBI
MIPUIIUTH K BBIBOJLY O TOM, UTO HU OJTUH U3 MMEIOIIUXCS
Ha CEroJ(HAIIHUHI JIEHb CIIOCOOOB MPOTHO3UPOBAHUSA
He 00s1a/1a€T a6COTIOTHON TOYHOCTBIO C OTHOBPEMEH-
HBIM OTCYTCTBHEM HEZIOCTATKOB, 3HAUMMO OTPAHUYH-
BaIOIIUX €ro IOBceMecTHOoe mpuMeHeHue. HaubGostee
IIEPCIEKTUBHBIM HAIPABJIEHUEM BUAUTCS pa3paboTKa
[IPOTHOCTUYECKUX MaTeMaTUYeCKHUX Moyjeeld Ha
OCHOBe U3y4YeHMs Harbosiee HMOPMATUBHBIX MapKe-
POB ¢ TIOCITIEAYIOIENd UX KOMOWHAIIMEH JIJIsI TTOBBIIIIe-
HUs TOYHOCTH IPOTHO3a PeabIInTaiuu u ymobeTBa
IIPUMEHEHN B KJIMHIYECKON ITPAKTUKE.

KoH}uKT nHTEPECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUHU KOH(JIMKTA HHTEPECOB.
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