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PE3IOME

AxtyanbHicTb. KorHiTuBHa AOucdyHKUiIS y XBopux Ha poscigHuii cknepo3 (PC)
3yCTpiYaETbCSl AOCUTb 4YacTo, NPOTE Ha Hel He 3aBXAW 3BepTalTb yBary, OCKiMbKu
3HWKEHHST KOTHITUBHMX (DYHKUIA OOCUTb YacTO MacKyHTbCS 3@ MOTOPHWMM, CEHCOp-
H/MW Ta 30POBMMW MOpPYLIEHHSMW. HeobxigHe aKTWMBHe PpO3MUTYBaHHSA MauieHTIB
Ta CKPVHIHT 32 HEMPOKOTHITUBHUMW LUKanamu AN BUSBMNEHHSA KOTHITUBHWUX NOpYLUEHb
y nauieHTiB 3 PC, HaBiTb Ha paHHiX cTafisix 3aXBOPIOBaHHSI.

MeTa po6oTu. BusHaunTh 4acToTy, BUPaXKEHICTb Ta KMiHiYHI 0OCOBNMBOCTI KOTHITUBHMX
MopylleHb Yy XBOPUX Ha PeuVauBYOYO-PEMITYIONMIA TUM  PO3CIAHOMO  CKNepo3y
3 ypaxyBaHHSIM TPMBAaNoCTi 3aXBOPIOBAHHA Ta CTYNeHs iHBanign3adii nauieHTis.
MaTtepianu Ta metoau. byno obcTtexeHo 67 nauieHTiB 3i BCTAHOBMNEHWMM [AiarHO30M
peLMaNBYHOHO-PEMITYIOHNMIA TUN PO3CISIHOTO Cknepo3dy. Bci obcTexxeHi xBopi nponwnu
peTenbHe HEBPOMOriYyHEe, MCUXOMETPUYHE Ta IHCTPYMEHTanbHe obcTexeHHst. MauieHTis
po3nodineHo Ha 3 rpynu 3anexHo BiA4 TpuBanocTi 3axBoptoBaHHA: 1-wa rpyna
[o 5 pokiB (24 nauieHtn), 2-ra rpyna — Big 5 ao 10 pokie (22 nauieHTn), 3-Ta rpyna —
noHag 10 pokiB (21 nauieHT). [Ons ouiHKM HEWPONCUXONOriYHOrO CTaTycy XBOPWX
Oynu BukopucTaHi TecT uucno-cumBon SDMT Ta MoHpeanbcbka LWKamna OLiHKK
nisHaBanbHuX dyHkuin MoCA.

Pesynbtat Ta ix o6GroBopeHHsl. [lpoBegeHuii KopensuiiHMiA aHania nokasas
HasiBHICTb BipOrigHOro 3BOPOTHOrO 3B’sI3KY MixX 6amom 3a wkanoto EDSS ta 6anamu
3a wkanamm SDMT ta MoCA (r = -0,61 (p < 0,05); r = -=0,63 (p < 0,05) BignoBigHo),
O NigTBEpAXYyBaro Nporpecyroye 3HWKEHHS KOTHITUBHMX (PyHKUI y Mipy nporpecy-
BaHHSA TSDKKOCTI 3aXBOPIOBAHHSA Ta CTaHy nauieHTiB. OgHak 3B’A30K MiXK TpuBanicTio
3aXBOPIOBAHHSA Ta AAHUMMU TECTYBaHHS KOTHITUBHUX (PYHKLiA BUSBMBCS MEHLU TiCHAM
" HabyBaB nuwe 3BOpoTHOI TeHaeHuii (r = —0,29 (p > 0,05); r = -0,12 (p > 0,05)
ons 6anis 3a wkanamm SDMT ta MoCA BignosigHo). Takox, Hamu ByB oTpvMaHuii
BIpOriAHUI NPAMUIA KOPENALIMHWIA 3B’A30K Mk 6anamu TecTyBaHHs 3a Likanoo MoCA
Ta SDMT (B 1-1 rpyni r= 0,63, p < 0,05, y 2-in rpynir = 0,89, p < 0,05, y 3-i rpyni r = 0,64,
p < 0,05) B ycix gocnigXeHux rpynax, TobTo B yCi Nepioay TpMBanocTi 3aXBOPIOBaHHS.
BucHoBku. OTpumaHi gaHi KopensuiHoro aHanisy ceigyaTb Npo 3B’SA30K MiK TSK-
KICTIO KOTHITUBHMX MopylleHb 3a 6anamu TecTyBaHHsi, CTyrneHeM iHBanigusauii
nauieHTiB Ta TPUBanICTIO 3aXBOPIOBAHHS.

TecneHko O.C., ToBaxHsiHcbka O.J1. KniHiuHi 0cOGNMMBOCTI KOTHITMBHOI AWMCAYHKUii Yy nauieHTiB 3 peunamBHO-
PEMITYIOUMM TUMOM PO3CIIHOTO CKneposy. BicHUK XapKiecbKko2o HauioHabHo20 yHisepcumemy imeHi B.H. KapasiHa.
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ABSTRACT

Background. Cognitive dysfunction in patients with multiple sclerosis is quite common,
but attention is not always paid to it, since the decline of cognitive functions is
often masked by motor, sensory, and visual disorders. Active patient questioning
and neurocognitive screening are needed to identify cognitive impairment in patients
with multiple sclerosis, even in the early stages of the disease.

The goal of the study is to determine the frequency, severity, and clinical features
of cognitive impairment in patients with relapsing-remitting multiple sclerosis, taking
into account the duration of the disease and the level of disability of the patients.
Materials and Methods. 67 patients with a diagnosis of relapsing-remitting multiple
sclerosis were examined. All examined patients underwent a thorough neurological,
psychometric, and instrumental examination. Patients were divided into 3 groups
depending on the duration of the disease: 1%t group up to 5 years (24 patients),
2 group — from 5 to 10 years (22 patients), 3™ group more than 10 years (21 patients).
The Symbol Digit Modalities Test (SDMT) and the Montreal Cognitive Function
Assessment Scale (MoCA) were used to assess patients’ neuropsychological status.
Results. The conducted correlation analysis showed the presence of a probable
inverse relationship between the score on the EDSS scale and the scores on the
SDMT and MoSA scales (r = —0.61 (p<0.05); r = -0.63 (p<0.05), respectively),
which confirmed the progressive decline of cognitive functions as the severity of
the disease and the patient’s condition progressed. At the same time, the relationship
between the duration of the disease and the data of cognitive function testing
turned out to be less close and acquired only an inverse tendency (r = —0.29 (p>0.05);
r = -0.12 (p>0.05) for scores on SDMT and MoCA scales, respectively). We also
obtained a probable directly proportional correlation between the test scores
on the MoCA scale and SDMT (in 1%t group = 0.63, p<0.05, in 2" group = 0.89,
p<0.05, in the 3 group r = 0.64, p<0.05) in all studied groups, i.e. for all periods
of the disease duration.

Conclusions. The obtained data of the correlation analysis indicate a relationship
between the severity of cognitive impairment according to the test scores, the
degree of disability of the patients, and the duration of the disease.
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BCTYN

INTRODUCTION

Poscignuin cknepos (PC) — xpoHiyHe 3ananbHe
JemieninisyBanbHe Ta HeWpoaereHepaTtMBHE 3axXBOPIO-
BaHHS, IO NPWU3BOAWUTb OO MOLLUKOAXKEHHS sik 6inoi, Tak
i Cipoi pe4oBMHM LieHTpanbHOi HepBoBoi cuctemu (LIHC)
[1, 2, 12]. PC nepeBaxHO ypaxye Moroaumx nwoaewn
(Bin 18 mo 40 pokiB) i € OfHIED 3 OCHOBHWMX MPUYMH
HEBPOMOriYHNX nopylleHb Yy uin Bikosin rpyni [1, 3].
Ocob6nuBICTIO 3aXBOPKOBAHHS € OfHOYACHE YpaXkeHHs
OEKiNnbKOX pi3HMX BiadiniB HEpPBOBOI CUCTEMM, LLO MpuU-
3BOOUTb [0 LUMPOKOrO CMEKTPa Pi3HOMaHITHUX Mopy-
WeHb, BUPaXeHICTb SKUX 3anexuTb Big nokanisauil
AewmieninisysanbHoro npouecy [3].

3aranbHOBIAOMO, WO HanbinbLl YacTUMU KNiHIYHUMUN
nposiBaMy 3axBOPKOBAHHS € MOTOPHI, CTaTUKO-KOOPAM-
HaTOPHIi, 30pOBI MOPYLUEHHS, PO3Naan TasoBUX OYHKLUIN
Ta yepenHoi iHHepBalii [3, 4]. MpoTe, ocTaHHIM Yacom
yBary OOCNIAHWKIB Ta KNiHiLUCTIB npuBepTae npobnema
KOTHITMBHMX nopyLueHb npu PC, siki BUHMKaOTL Npnonmns-
HO Y 70% nauieHTiB NPOTArOM XUTTS N MOXYTb CMOCTEpi-
raTucs Sk Ha Mi3HiX, Tak i paHHiX cTagisgx 3axBOptOBaHHS
[6, 7, 9]. IcHyIOTb AaHi, O KOTHITUBHI MOPYLUEHHS MOXYTb
HaBiTb BMNEpPemMKaTh iHWI CUMMNTOMM Binblue HiX Ha pik,
Ta OyTM OOHMMM 3 OCHOBHWX MNPOSIBIB 3aXBOPIOBAHHS
[9, 10, 18], saymoBniotoun gesagantauito Ta iHBanigusadito
nauieHTiB Ta NoripLwyoyn SKiCTb IXHBOTO XUTTS [5, 6, 15].

Multiple sclerosis (MS) is a chronic inflammatory
demyelinating and neurodegenerative disease that
leads to damage to both white and gray matter of the
central nervous system (CNS) [1, 2, 12]. MS mainly
affects young people (18 to 40 years old) and is one of
the main causes of neurological disorders in this age
group [1, 3]. A feature of the disease is the simultaneous
damage to several different parts of the nervous system,
which leads to a wide range of different disorders,
the severity of which depends on the localization of
the demyelinating process [3].

It is well known that the most common clinical
manifestations of the disease are motor, static-
coordinative, visual disorders, pelvic function disorders,
and cranial innervation disorders [3, 4]. However,
recently, the attention of researchers and clinicians
has been drawn to the problem of cognitive impairment
in MS, which occurs in about 70% of patients during
their lifetime and can be observed both in the late and
early stages of the disease [6, 7, 9]. There is evidence
that cognitive disorders can even outpace other
symptoms by more than a year and be one of the main
manifestations of the disease [9, 10, 18], causing
maladjustment and disability of patients and worsening
their quality of life [5, 6, 15].
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CryniHb iHBanigmsauii y nauieHtiB 3 PC Bu3Hada-
€Tbcst  3a pgonomoroto  wkann EDSS  (Expanded
Disability Status Scale). EDSS — wue wkana ouiHku
dyHkuioHanbHux cuctem LHC, sika BuKoOpuCTOBYETHCSA
ONsi onucy MporpecyBaHHs 3aXBOPKOBAaHHSI y MauieHTiB
3 PC Ta onsa OUiHKM TSKKOCTi 3aXBOPIOBAHHS (CTyneHsi
iHBanigu3auii) Ta edeKkTUBHOCTI nikyBaHHA. BiH ckna-
Jaetbca 3 OanbHOi cuctemu 3  AianasoHom Big 0
(HopmanbHui HeBponoriyHui ctatyc) go 10 (cmepTb
nauieHTa BHacnigok PC) Ta iHTepanom 0,5 6anis [31].

Ha cborogHi ouiHka KOrHITUBHOI (PYHKLiOHAMNbHOCTI
xBopux Ha PC 3a craHgaptamMu 3A4iMCHIOETbCA 3a
ponomoroto TectiB SDMT T1a PASAT (3-1A 4acTtuHa).
Ane npoBefeHHs LuX TecTiB notpebye cneuundiyHoro
JOMOMIDKHOTrO MaTepiany Ta 3acobiB, a TakoX MNEBHMX
HaBMYOK, WO OOMexXye iX LWMPOKE BUKOPUCTAHHSA
y npakTtuui nikapiB-HeBponoris Ta ciMeiHux nikapis,
SKi 3a3BUYal CNOCTEpIraTb 3a Liet0 KOropToK NauieHTIB.
B Tom camui yac, gocuTb 4acTo B 3arasnbHill HEBPOSO-
MYHIM NpakTuui ANs BU3HAYEeHHA CTaHy KOTHITUBHUX
YHKUIn  BUKOpUCTOBYETbCA MOHpeanbcbka LiKana
OUiHKM  ni3HaBanbHMx  dyHkuin  (lLkana MoCA),
ehekTMBHICTb kol y nauieHTiB 3 PC € HeoaHO3Ha4YHO
[4, 29, 30]. Heski pocnigpkeHHA nNoOBigOMNATb, LWO
BukopuctaHHs MoCA He € cneumdivyHMM Ans OuiHKK
KOTHITUBHUX (PYHKLIN Yy NaLieHTiB, OCKiNbKMN He BpaxoBye
KOHKPETHI KOTHITUBHI cdhepwn, SKi HandacTile 3asHalTb
ypaxeHHs npu PC [29, 30]. Mpote, y aeskux gocnia-
XEHHsIX AosefeHo, wo MoCA € aieBuM iHCTpyMEHTOM
CKPWUHIHIY, HaBiTb MOPIBHAHO 3i CTaHAApPTHWM Hewnpo-
MCUXOMNOFYHUM TECTYBaHHSIM, $IKe MNepeBaXHO BUKO-
pucToBytoTb Npu PC [20-22].

Takum YnHOM, NpobrnemMa paHHbOro BUSIBITIEHHSI KOTHi-
TUMBHUX MopylleHb npyu PC, BM3HaYeHHNA AieBUX iHCTPY-
MEHTIB OUIHKW CTaHy Ta TSXKOCTi KOTHITMBHWUX COYHKLIN
y nauieHTiB 3 PC € goci aktyanbHo Meanko-couianbHo
npobrnemoto.  oTpebytoTb  NoganbWoro  BUBYEHHSA
TakoX, (PaKTopu pU3NKy NPOrpecyBaHHs Ta 0CobMMBOCTI
KNiHIYHOI CTPYKTYpWY KOTHITUBHOI AncdyHkuii npu PC.

MeTolo pocnigxeHHA Oyno BU3HAYUTU 4YacToOTY,
BUPaXeHICTb Ta Aesiki KniHiYHi 0COBnMBOCTI KOrHITUBHMX
NopyLLEHb Y XBOPUX Ha peumanBHoO-peMiTytoumn tun PC
(PPPC) 3 ypaxyBaHHIM TpWUBanoCTi 3axBOPIOBAHHS
Ta CTyneHs iHBanigusauii nauieHTiB.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Byno ob6ctexxeHo 67 nauieHTiB (kuteniB XapkiBCbKoi
obnacrti), siki nepebyBanu Ha cTauioHapHOMY niKyBaHHi
B HeBpororiyHoMy BiggineHHi Ne 1 KomyHanbHOro Heko-
MepuirHoro nignpuemcTBa XapkiBcbkoi obnacHoi paau
«ObnacHa kniHiYHa nikapHsa», 3i BCTAHOBMEHWM Aiar
Ho3om PC peumauBytodo-peMiTytoumn  tun nepebiry
BignosigHo o kputepiiB McDonald (2018 pik). Bik xBo-
pux KonmeaBscs B Mexax Big 19 go 65 pokis. Bci o6cTexeHi
xBopi Ha PC nicns nignucaHHs iHdopmoBaHOi 3rogun
Ha yYacTb Yy OaHOMY [AOCHiIXEHHI Npownn peTenbHe
HEeBpOIOriyHe, NCUXOMETPUYHE Ta IHCTpyMeHTanbHe 06-
cTexeHHs. CTyniHb TsbkkocTi PC BCcTaHoBnoBaBCcH Bia-
noBigHO A0 Wwkanu iHBanigusauii 3a J. Kurtzke (EDSS).
[nsi ouiHKM HEeMpPOMNCKMXONOriYHOro cTaTycy XBopux Gynu
BMKOpPUCTaHi TecT uucro-cumeon SDMT (ons ouiHku
LUBUAOKOCTI KOTHITUBHMX MPOLECIB i BidyanbHOI KOpPOT-

The degree of disability in patients with MS is deter-
mined using the EDSS (Expanded Disability Status
Scale). The EDSS is a scale for assessing the functional
systems of the central nervous system, which is used
to describe the progression of the disease in patients
with MS and to assess the severity of the disease
(degree of disability) and the effectiveness of treatment.
It consists of a scoring system with a with a range
from O (normal neurological status) to 10 (death of the
patient due to MS) and an interval of 0.5 points [31].

Today, the assessment of the cognitive functionality
of patients with MS is standards is carried out using
the SDMT and PASAT tests (Part 3). But conducting
these tests requires specific auxiliary material and tools,
as well as certain skills, which limits their widespread
use in the practice of neurologists and family doctors,
who usually observe this cohort of patients. At the same
time, quite often in general neurological practice,
the Montreal cognitive function assessment scale
(MoCA scale) is used to determine the state of cognitive
functions, the effectiveness of which in patients
with MS is ambiguous [4, 29, 30]. Some studies report
that the use of MoCA is not specific for assessment
of cognitive functions in patients, as it does not take
into account specific cognitive areas that are most often
affected in MS [29, 30]. However, a number of studies
have shown that the MoCA is an effective screening
tool, even compared to standard neuropsychological
testing, which is mainly used in MS [20, 21, 22].

Thus, the problem of early detection of cognitive
disorders in MS, determination of effective tools for
assessing the state and severity of cognitive functions
in patients with MS is still a relevant medical and social
problem. Also, risk factors for progression and features
of the clinical structure of cognitive dysfunction in
MS require further study.

The aim of the study was to determine the frequency,
severity and some clinical and some clinical features of
cognitive impairment in patients with relapsing-remitting
MS (RRMS), taking into account the duration of the
disease and the degree of disability of patients.

MATERIALS AND METHODS

We examined 67 patients from the Kharkiv region
who were on inpatient treatment in the neurological
department No. 1 of the Municipal Clinical Hospital of
Kharkiv with a diagnosis of relapsing-remitting MS
according to the criteria of McDonald (2018). The age of
patients ranged from 19 to 65 years. All examined pati-
ents with MS after signing an informed consent to
participate in this study underwent a thorough neurolo-
gical psychometric and instrumental examinations.
The severity of MS was determined according to
the J. Kurtzke Disability Status Scale (EDSS).

To assess the neuropsychological status of patients,
the SDMT number-symbol test (to assess the speed of
cognitive processes and visual short-term memory) [18]
and the Montreal Cognitive Function Assessment Scale
(MoCA Scale) [20] were used.
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kodacHoi nam’saTi) [18] Ta MoHpeanbcbka Likana ouiHKu
nisHaBanbHUx yHkuin (LLkana MoCA) [20].

MauieHTiB 6yno po3nodineHo Ha Tpu rpynu B 3anex-
HOCTi Big TPWMBaNOCTi 3axBOPIOBaHHA: y 1-wy rpyny
yBiWNKW 24 nauieHTn i3 TpuBanicTio 3axBOPHOBaHHS
no 5 pokiB (15 xiHOK Ta 9 4onoBikiB), cepefHi Bik
nauieHTis — 37,86 poku (gianasoH 19-57 pokiB),
y 2-ry rpyny — 22 nauieHTu 3 TpuBanicTio 3aXBOPIOBaHHS
Bin 5 no 10 pokiB (15 xiHOK Ta 7 4omnoBiKiB), cepeqHii
Bik nauieHTiB — 41,64 piku (gianasoH 33-54 poku),
y 3-Tto rpyny yBinwnm 21 nauieHT i3 TpuBanicTio 3axBopto-
BaHHs noHap 10 pokis (12 xiHOK Ta 9 YonoBikiB), cepeaHii
Bik nauieHTiB — 49,33 poku (aianasoH 32—65 pokis).

CepeaHsl TpyBanicTb 3axXBOPHOBaHHSA y 1-14 rpyni ckna-
pana 2,302 poku (giana3oH Big 1 micsus 0o 4 pokis),
y 2-in rpyni — 7,045 poku (mianasoH Big 5 go 10 pokis)
i B 3-11 — 17,095 poku (gmianasoH Big 11 go 35 pokis).

CepepHirt 6an 3a po3LmMpeHoto LWKanoto iHBaniansauii
(EDSS) y 1-# rpyni cknagas 2,42 + 1,26, y 2-i rpyni —
3,47 £ 1,29, y 3-n rpyni — 4,36 £ 1,28, BignosigHo.

PE3YABTATU TA iX OBrOBOPEHHS

MpoBeneHe kniHiko-HeBpororiYyHe OOCTEXEHHS BU-
3HAYMIIO OCHOBHI KMNiHIYHI cUMHOPOMM B OOGCTEXEHMX
xBopux Ha PPPC, ski npeactaeneHi B Tabnuui 1.
Ak BMOHO 3 AaHoi Tabnuui, NpoBigHMMW HEBPOMOriy-
HAMMW CUHApPOMaMW TPaAMLiINHO Gynn MOTOPHI, CEHCOPHI
Ta 30pOBi NOPYLUEHHS, MO304YKOBO-aTaKTUYHWUIA CUHLAPOM.

The patients were divided into 3 groups depending
on the duration of the disease: the 1%t group included
24 patients with a duration of the disease up to 5 years
(15 women and 9 men), the average age of the patients
was 37.86 years (range 19-57 years), the 2" group —
22 patients with a duration of the disease from 5 to
10 years (15 women and 7 men), the average age of the
patients — 41.64 years (range 33 — 54 years), the 3" group
included 21 patients with a duration disease for more
than 10 years (12 women and 9 men), the average age
of patients — 49.33 years (range 32 — 65 years).

The average duration of the disease in the 1t group
was 2.302 years (range from 1 month to 4 years).
The average duration of the disease in the 2" group
was 7.045 years (range from 5 to 10 years). In the 3" group,
the average duration of the disease was 17.095 years
(range from 11 to 35 years).

The average EDSS score in the 1% group was
2.4241.26, in the 2" group — was 3.47+1.29, in the
3 group the average EDSS score — 4.36 + 1.28.

RESULTS AND DISCUSSION

The conducted clinical and neurological examination
determined the main clinical syndromes in the examined
patients with RRRS, which are presented in table 1.
As can be seen from this table, the leading neurological
syndromes were traditionally motor, sensory and visual
disorders, cerebellar-ataxic syndrome.

Ta6nuus 1. KniHiko-HeBpororiyHa xapakTepuctuka obctexeHmx xsopux Ha PPPC B 3anexHoCTi Bif TpMBanocTi 3axXBOpHOBaHHS
Table 1. Clinical and neurological characteristics of the examined patients with RRRS depending on the duration of the disease

1-wa rpyna / 1 group

OasHaka / Sign =24

Bcboro / Total
n=67

2-ra rpyna / 2 group
n=22

3-ta rpyna / 3 group
n=21

MipamigHun cnHgpom

0,
Pyramid syndrome 9(37.5%)

6 (27,27%) 6 (28,57%) 21 (31,34%)

MoTopHi nopyLieHHst (napesu)

0,
Motor disorders (paresis) 8 (33,33%)

11 (50%) 14 (66,66%) 33 (49,25%)

Mo304KOBO-aTakTUYHNI CUHOPOM

0,
Cerebellar ataxic syndrome 10 (41,66%)

14 (63,63%) 15 (71,43%) 39 (58,21%)

MopyLueHHs dyHKLiT Ta30BUX OpraHis

0,
Dysfunction of the pelvic organs 3 (12,5%)

4 (18,18%) 5 (23,81%) 12 (17,91%)

CeHCOopHIi MopyLUEHHs

0,
Sensory disorders 15 (62,5%)

11 (50%) 12 (57,14%) 38 (56,71%)

30poBi NopyLUEHHS

0,
Visual disturbances 11(45,83%)

12 (54,54%) 8 (38,09%) 31 (46,27%)

MopyLweHHs YepenHoi iHHepBaUil
(cToBBYpPOBI MOPYLLEHHS)

Mental disorders (anxiety, depression)

0, 0, 0, 0,
Disorders of cranial innervation 3 (12,5%) 4 (18,18%) 3 (14,28%) 10 (14,92%)
(stem disorders)
lMevixivHi nopyLUeHHs (TpuBora, Aenpecist) 2 (8,33%) 4 (18,18%) 5 (23,81%) 1 (16,42%)

Okpemo MM npoaHanidyBanu AaHi Woao 4actoty Ta
CTPYKTYPWU KOTHITUBHMX MOpPYLUEHb Ha niacTasi ckapr,
SKi NauieHTW aKkTMBHO BMCYBanu, a TaKOX CKapr, sKi
BM3HaYanucss Mpu akTUBHOMY OMUTYBaHHI MNaLjieHTIB
(Tabnuus 2).

Ak BUAHO 3 Tabnuui 2 B 1-7 rpyni ckapri Ha KOTHIiTUBHI
nopyweHHs (KIM) sucnosnioBanu 8 3 24 nauieHTis, a npu
aKTUBHOMY po3nuTyBaHHi — Wwe 13 nauieHTiB. OCHOBHUMMU

Separately, we analyzed data on the frequency
and structure of cognitive impairments based on
complaints that patients actively raised, as well as
complaints that were determined during an active patient
survey (Table 2).

As can be seen from Table 2, 8 out of 24 patients
in the 1%t group complained about cognitive impairment,
and 13 more patients during active questioning. The main
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ckapramu B Ui rpyni 6ynu 6e3nam’aATHICTbL Ta LWBMAKA
BTOMITIOBaHICTb MPU PO3YMOBIN OisifIbHOCTI.

Y 2-n rpyni KOrHITUBHI NOpYLEeHHs BiaMiyanu 8
3 22 nauieHTiB, a NpuM aKTUBHOMY PO3NUTYBaHHI —
we 12 nauieHtiB. OCHOBHUMW ckapramy cepes nauieHTiB
apyroi rpynu Gynu noriplueHHs nam’aATi Ta 3HWKEHHSA
KOHLeHTpaLii ysaru.

B 3-n rpyni ckapru Ha KOFHiTMBHI NOPYLUEHHS
BucnosnoBanuM 7 3 21 nauieHTiB, a Npy aKTUBHOMY
po3nuTyBaHHi — wWwe 13 nauieHTiB. OCHOBHUMW CKaprammu
B Uin rpyni Oynu 3HWKEHHS KOHLUEHTpauii yBarn Ta
NOTiPLUEHHS!, 3HWXKEHHS NaM’ATi.

complaints in this group were forgetfulness and rapid
fatigue during mental activity.

In the 2™ group, cognitive impairment was noted
in 8 out of 22 patients, and during active questioning —
in another 12 patients. The main complaints among
patients in the second group were memory impairment
and reduced concentration.

In the 3 group, 7 out of 21 patients complained
about cognitive impairment, and during active ques-
tioning — 13 more patients. The main complaints in
this group were a decrease in concentration and
deterioration, a decrease in memory.

Ta6nuua 2. KorHiTnBHI nopyLieHHs y xBopux Ha PPPC 3a gaHMmun onuTyBaHHs
Table 2. Cognitive disorders in patients on RRRS according to survey data

OasHaka / Sign

1-wa rpyna/ 1 group
n=24

2-ra rpyna/ 2 group
n=22

3-1a rpyna / 3 group
n=21

Bcboro / Total
n =67

KOrHiTMBHI NopyLUeHHs:
Cognitive impairments:

21 (87,5%)

20 (90,91%)

20 (95,24%)

61 (91,04%)

Ckapru Ha KT/ Complaints about CP

— CaMOCTIVHO Big naujieHTiB
— independently of patients

8 (33,33%)

8 (36,36%)

7 (33,33%)

23 (34,33%)

— MPW aKTMBHOMY PO3MUTYBaHHI
— during active questioning

13 (54,16%)

12 (54,54%)

13 (61,9%)

38 (56,72%)

MopyleHHsa nam’ati / Memory impairment

— CaMOCTINHO Bif NauieHTiB o o o o
_ independently of patients 1(4,16%) 4 (18,18%) 5(23,81%) 10 (14,93%)
- |'|p|/| aKTI/IB.HOMy pO?.’rIVI:I'yBaHHI 2 (8,33%) 5 (22‘73‘%) 6 (28,57%) 13 (19‘4%)
— during active questioning

Beboro / Total 3 9 1" 23
3HMKeHHS KoHUeHTpauii yBaru / Decreased concentration of attention

— CaMOCTINHO Bif NaUieHTIB o o o o

— independently of patients 1(4,16%) 2 (9,09%) 1(4,76%) 4 (5,97%)
— NPV AKTMBHOMY PO3NUTYBAHHI 3 (12,5%) 3 (13,64%) 4 (19,05%) 10 (14,93%)
— during active questioning

Bcboro / Total 4 5 5 14
Besnam’'sTHicTb / Forgetfulness

— CaMOCTINHO Bif NaLjieHTiB o o _ o

— independently of patients 4 (16,66%) 1(4.54%) 5(7,46%)
— NPV aKTUBHOMY PO3NUTYBaHHi 6 (25%) 1(4,54%) _ 7 (10,45%)
— during active questioning ’ ’
Bcboro / Total 10 2 - 12
LLiBnaka BTOMMNIOBaHICTL Npu po3ymoBin AisnbHocTi / Rapid fatigue during mental activity

— CaMOCTINHO Big NaujieHTIB o o o o

— independently of patients 2 (8,33%) 1(4,54%) 1(4,76%) 4 (5,97%)
P AKTMBHOMY PO3NTYBAHHI 2 (8,33%) 3 (13,64%) 3 (14,29%) 8 (11,94%)
— during active questioning

Beboro / Total 4 4 4 12

Ons ob’ekTuBisauii

cTaHy

KOTHITUBHUX  QDYHKLUIN

Neuropsychological testing was performed using

y nauientis 3 PPPC Gyno npoBegeHe HeMpOMncuxoso-
riyHe TecTyBaHHA 3 BuKopucTaHHaM Tecty SDMT Ta
MoHpeanbCbKoi LIKanu OUiHKM Ni3HaBanbHUX QYHKLiN
(Wkana MoCA).

SDMT HabyB LUMPOKOro BUKOPWUCTAHHSA cepen KniHi-
uMCTiB Ta OOCNIOHWKIB, TOMY LLO € NPOCTUM Y BUKOPUC-
TaHHi, weuakmm (90 cekyHA), HaZiNnHUM NPY MOBTOPHOMY
TECTYBaHHi Ta Mae BWUCOKY YYyTNMBICTb AN TOYHOrO
BU3HAYEHHS MAUIEHTIB 3 KOTHITUBHUMMW MOPYLLUEHHAMU Ta

the SDMT test and the Montreal Cognitive Assessment
Scale (MoCA Scale) to objectively assess the state
of cognitive functions in patients with RRRS.

The SDMT has gained widespread use among
clinicians and researchers because it is easy to use,
quick (90 seconds), test-retest-reliable, and highly
sensitive to accurately identify patients with and without
cognitive impairment [18, 23, 24]. The SDMT is the most
effective tool for assessing cognitive functions, including
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6e3 Hux [18, 23, 24]. SDMT € Haibinbw edeKTUBHNM
IHCTPYMEHTOM ANl OUIHKM  KOTHITUBHUX  COYHKLUIN,
30KpeMa LWBMAKOCTI 06pobkM iHdopmauii, 30poBoi
poboyoi nNam’siTi Ta KOHUEHTpauii yBaru, nNOpyLUIEHHSA
SKMX 3as3Buyan crnoctepiraetbcsi npu PC, HaBiTb Ha
pPaHHiX CTagisx 3axBoptoBaHHA [23, 24, 27]. Y pesikmux
nitepatypHux [gxepenax Oyno nNpoaeMOHCTPOBaHO,
wo SDMT pyxe nobpe KOpentoe 3 TSHKKICTIO Ta CTy-
neHeM CTPYKTYPHUX ypaXkeHb FOfIOBHOrO MO3Ky [23, 27].
Takox, SDMT € eanHuUm TecToMm, BKIOYEHUM B YCi KOMM-
fleKcu HenponCcUXOonoriYyHOro TecTyBaHHS, SKi 3a3Bu4an
BMKOPWUCTOBYIOTb ANS  AiarHOCTUKM  KOTHITUBHOI  AuC-
dyHkuii y nauientis 3 PC [27]. Kpim TOro, B aesikux
JocnigKeHHsIX noBigomnsanocb, Wwo pesynstatn SDMT
€ [iarHoCTUYHO BaXNMBUMWU ANst ManbyTHLOrO NPOrHo-
3yBaHHS 3HWKEHHS KOTHITUBHUX (DYHKLUIN [25—-27].

MpoBeneHe TecTyBaHHSA 3a gonomorot Tecty SDMT
nauieHTieB 3 PPPC 3anexHo Big TpuBanocTi 3axBopto-
BaHHA BM3HAuYMNO Yy XBOpUX 1-I rpynn 3HUXKEHHSA
cepeaHboi KiNbKOCTI onpaubOBaHWX 3HaKIB 3a TeCTOM
SDMT 36,5 + 2,7. 3 Hux npaBuneHux Bignosigen 6yno
35,1 £ 2,7. Y 2-A rpyni cepeaHs KinbKiCTb onpauboBaHNX
3HakiB 3a TectToM SDMT cknana 35,6 + 2,6. 3 HuX npa-
BUINbHUX BignoBigen 6yno HagaHo 34,1 + 2,6. Y xBopux
Ha PPPC 3-i rpynn cepefHs KinbKiCTb OnpalbOBaHWX
3HakiB 3a Tectom SDMT cknapaB 27,8 + 2,5, 3 Akux
npaBunbHux Bignosigen 6yno nuwe 26,3 * 2,5.
OTxe, oTpuMaHi faHi 06’eKTMBHO NiATBEPOKYBANU HasiB-
HICTb KOTHITMBHMX MopylleHb Yy xBopux Ha PPPC.
Takox, Oyna BM3Ha4yeHa 3BOpPOTHA KopensuiiHa 3anex-
HiCTb M pesynbratom 3a Tectom SDMT Ta TpuBanicTio
3axBoptoBaHHs (r = —0,3192; p = 0,0347).

IcHye GaraTo gaHux woao edeKkTUBHOCTI Ta OOCTO-
BIPHOCTi BMSIBNEHHS KOTHITUBHUX MOPYLUEHb 33 A0MNOMO-
roto TecTyBaHHs 3a wkanoto MoCA [20-22]. BBaxaeTbcs,
wo MoCA moxe OyTu BUKOPWUCTaAHWIA ONS KOTHITUBHOIO
CKPUWHiHry nauieHTiB 3 PC, ockinbku BiH ouiHloe Garato
OOMEHIB, TaKMX $IK 30pPOBO-MPOCTOPOBI Ta BUKOHABMI
dyHKUii, yBara (KOHLEHTpaLis Ta KOMMIeKcHa yBara),
MOBa (LUBMAKICTb Ta MaBHICTb MOBIEHHsI), abcTpakuis,
namM’aTb Ta BigkNageHe npuragyBaHHs, oOpieHTaUid.
Takox, TecT Mae GaraTo nepeear: 4ac npoBeneHHs
(MeHwe Hik 10 XBUNWH), HagiNHICTb Ta edEeKTUBHICTb
Yy BWSIBMEHHI KOTHITUBHWX MOpPYLUEHb B TUX [AOMEHaX,
SKi NnepeBaxxHO BpaxaroTbest npu PC, Takmx sik 30poBO-
NPOCTOPOBI Ta BMKOHaBYi HaBWYKKM, yBara Ta BepbarbHi
dyHkuii [22]. Tak, B gocnigxeHHi Sandra Freitas, Sonia
Batista, Ana Cristina Afonso Ta cniBaBT. 6yno obcTexeHo
59 nauieHTiB 3 pO3CiAHUM CKnepo3oM, a 59 nauieHTis
cknagano rpyny KoHTpont. 3aranbHa 0GanbHa ouiHka
3a wkanoto MoCA Gyna 3Ha4yHO HWX4YOM Y MNaLieHTIB i3
PC, nopiBHsHO 3i 300poBMMU 0cOGaMu KOHTPOBLHOIT Fpynn
6e3 KOrHITMBHMX MopylleHb. 3a peaynbratamu Aocnia-
HUKM Bu3HayawTb MOCA sK HaginHuM Ta 4yTnuBuiA
IHCTPYMEHT CKPUWHIHIY AOnsi BUSIBMEHHS  KOTHITUBHUX
nopyLLeHb, siKi cnocTepiratoTbes y nadieHTis 3 PC [20].

AHania pesynbraTtiB TecTyBaHHs 3a Lwwkanoiw MoCA
nokasas, LWo Yy nauieHtis 3 PPPC 1-i rpynu KOrHiTMBHI
nopyLueHHs 6ynu BusieneHi y 21 3 24 nauieHTiB, cepeaHii
6an 3a wkanow MoCA cknapaB 22,6 + 0,8. Y xoai
NpoBedEHHs] TeCcTyBaHHA Oyno BUSIBNEHO MNOPYLUEHHSA
y AOMEHax 30pOBO-KOHCTPYKTUBHWX Ta BUKOHABYMX Ha-
Bu4oK (87,5%), yBaru (70,83%), BepbanbHOI LWBWUAKOCTI,

speed of information processing, visual working memory,
and concentration, which are commonly impaired in MS,
even in the early stages of the disease [23, 24, 27].

In a number of literature sources, it has been
demonstrated that SDMT correlates very well with the
severity and degree of structural brain lesions [23, 27].
Also, the SDMT is the only test included in all neuro-
psychological testing complexes that are commonly
used to diagnose cognitive dysfunction in patients
with MS [27]. In addition, some studies have reported
that SDMT results are diagnostically important for
future prediction of cognitive decline [25, 26, 27].

Testing with the SDMT test of patients with RRRS,
depending on the duration of the disease, determined
a decrease in the average number of processed signs
according to the SDMT test of 36.5+2.7 in patients
of the 1%t group. Of them, there were 35.112.7
correct answers.

In the 2™ group, the average number of processed
signs according to the SDMT test was 35.6+2.6.
Of them, 34.1+2.6 correct answers were given.
In patients with RRRS of the 3rd group, the average
number of processed signs according to the SDMT test
was 27.8+2.5, of which there were only 26.3+2.5 correct
answers. Therefore, the obtained data objectively
confirmed the presence of cognitive disorders in patients
with RRRS. Also, an inverse correlation was determined
between the result of the SDMT test and the duration
of the disease (r= —-0.3192; p=0.0347).

There is a lot of data on the effectiveness and
reliability of detecting cognitive impairment using
MoCA testing [20-22].

It is believed that MoCA can be used for cognitive
screening of patients with MS, as it assesses many
domains such as visuospatial and executive functions,
attention  (concentration and complex attention),
language (speech speed and fluency), abstraction,
memory and delayed recall, orientation. Also, the test
has many advantages: administration time (less than
10 minutes), reliability and efficiency in detecting cogni-
tive impairments in those domains that are mainly
affected in MS, such as visual-spatial and executive
skills, attention and verbal functions [22]. Thus, in the
study of Sandra Freitas, Sonia Batista, Ana Cristina
Afonso and co-authors, 59 patients with multiple sclerosis
were examined, and 59 patients were a control group.

The MoCA total score was significantly lower in
MS patients compared to healthy controls without
cognitive impairment. According to the results, the
researchers define the MoCA as a reliable and sensitive
screening tool for detecting cognitive impairments
observed in patients with MS [20].

Analysis of the results of testing on the MoCA
scale in patients with PPRS of the 1%t group, cognitive
impairments were found in 21 of 24 patients, the
average score on the MoCA scale was 22.6+0.8. During
the testing, violations were found in the domains of
visual-constructive and executive skills (87.5%), atten-
tion (70.83%), verbal speed, repetition of sentences
(62.5%), delayed repetition, memory (62.5%).

In the 2" group, cognitive impairments were found
in 20 out of 22 patients. According to the MoCA scale,
the average score was 22.1£0.8. We observed most
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NOBTOPEHHS peyeHb (62,5%), BigknaaeHoro NoBTOPEHHS,
nam’aTi (62,5%).

Y 2-i rpyni KOTHITUBHI MOpPYLUEHHA Oynu BWUSIBMEHI
y 20 3 22 nauieHTiB, cepegHi 6an 3a wkanotw MoCA
cknagas 22,1 + 0,8. Hanbinbwe nopylieHb crnocTepira-
nocb Y AOMEHax 30pPOBO-KOHCTPYKTMBHMX Ta BUKOHABYUX
HaBm4yok (90,9%), yearu (86,36%), BigknageHoro noeTo-
peHHsi, nam’ati (72,73%), BepbanbHOi LWBWAKOCTI, MO-
BTOpEHHS peyeHb (72,73%), abeTpakuii (45,45%).

Y 3-i rpyni KOTHITUBHI NOpPYLUEHHS Oynu BUSIBMEHI
y 20 3 21 nauieHTiB, cepegHi 6an 3a wkanotw MoCA
cknagas 21,8 + 0,8. Y pgaHin rpyni cnoctepiranocb 3Hu-
XKEHHs1 Y [OMEeHax BigKnageHoro MoBTOPEHHSA, nam’AaTi
(95,24%), 30pOBO-KOHCTPYKTMBHUX Ta BWKOHABYMX Ha-
BuyoK (90,48%), BepbanbHOI LWBMAKOCTI, MOBTOPEHHSA
peyeHb (80,95%), yBarn (71,42%), abcTpakuii (47,62%),
opieHTauii (38,09%).

AHani3 pesynbraTiB TeCTyBaHHs MoKasas, L0 naui-
€HTM B 1-i rpyni nerko po3yminu nocTtaeneHe nepen
HAMW 3aBOaHHs, OOHAK Yac, BUTPAYeHUA Ha BUMKOHAHHS
TecTiB, NepeBuLLYBaB KOHTPOIbHI NokasHukn. OgHak, na-
uieHTam y 2-i4 rpyni goBenocs Kinbka pasiB nosicHioBaTu
3aBAaHHSA TECTYBaHHSA i MNOCMiIAOBHICTb NOr0 BUKOHAHHS.
XBopi 3-i rpynu Tex BuMMaranu petanbHUX MOBTOP-
HUX MOSICHEHb 3aBAaHb, @ TaKOX Yac ANs Bi4NOYMHKY
MiXX TECTYBaHHSIMU.

[poBegeHUn KopenauinHUn aHania nokasaB HasB-
HiCTb BipOrigHOro 3BOPOTHOrO 3B'sI3KY M Oanom 3a
wkanoto EDSS Ta 6anamu 3a wkanamu SDMT ta MoCA
(r =-0,61 (p < 0,05); r = -0,63 (p < 0,05) BignoBigHo),
WO NiATBEPIpKYBano NPOrpecytode 3HWKEHHSI KOTHITUB-
HUX CPYHKLIN y Mipy NporpecyBaHHS TAXXKOCTi 3aXBOPHOBaH-
HA Ta CTaHy nauieHTiB. B To camuin yac, 3B’A30K MiX
TpUBanicTio 3aXBOPIOBAHHSA Ta AaHNMW TECTYBaHHSI KOTHi-
TUBHUX (YHKLIA BUSIBUBCA MEHLW TiCHUM W# HabyBaB
nuLe 3BOpOoTHOI TeHAaeHLiji (r =-0,29 (p > 0,05); r=-0,12
(p > 0,05) ons Ganie 3a wkanamm SDMT T1a MoCA
BionoBiaHO). TakoX, Hamu OyB OTPMMaHWIA BIPOTiAHWUIA
NpsAMAUIA KOPENsILIHUIA 3B’A30K Mk 6anamu TecTyBaHHSA
3a wkanot MoCA ta SDMT (B 1-1 rpynir = 0,63, p < 0,05,
y 2-n rpynir=0,89, p < 0,05, y 3-i rpynir = 0,64, p < 0,05)
B YyCiX JocnigXeHux rpynax, To6To B yci nepioam Tpusa-
nocti 3axeBoptoBaHHsA. Lle niaTBepaxye MOXNUBICTb
BUKOPUCTaHHA wkann MoCA pns obcTexeHHs nadi-
eHTiB 3 PPPC.

MpoBeneHe pocnigXeHHs nokasano, Lo MopyLUEHHS
KOTHITUBHMX (DyHKLiA y xBopux Ha PPPC pgocutb 4acto
BiOXOOSATb Ha ApPYrui nnaH, Mackytoumucb 3a MOTOPHUMU,
CEHCOpPHUMM Ta 30pOBUMMU MoOpyLUeHHsiMU. [poTe, npu
aKTMBHOMY PO3MWTYBaHHi Ta TecTyBaHHi Byno BMSBNEHO
LUMPOKY PO3MOBCHAXKEHICTb W KOTHITUBHMX MOPYLUEHb
(y 87,5%; 90,9%; 95,2% obcTexxeHux nauieHTiB Ha
PPPC B nepuiv, gpyriin Ta TperTi rpynax BignosigHoO),
WO CBiAYNTb NPO BaXNMBICTb aKTUBHOMO PO3NUTYBaHHSA
npu obCTeXeHHi gaHoi koropTu nauieHTiB. OCHOBHUMU
ckapramy npu Lpomy Oynu ckapru Ha 6e3nam’siTHICTb,
3HWKEHHS KOHLUeHTpaLii yBaru, LWBMAKY BTOMMOBAHICTb
npyv po3yMOBI AIFNbHOCTI, MOMPLIEHHA Ta 3HWXEHHSA
nam’sTi. Byno BigmiveHo, Wo 3i 36inbLEHHAM TpuBanocTi
3aXBOPIOBaAHHS Yy MauUieHTIB 3pocTae 4actoTa ckapr Ha
KOTHITMBHI MOPYLUEHHA Ta Pi3HOMAaHITHICTb Taknx cKapr.

[MpoBegeHe Hamu TeCcTyBaHHA 3a HEWPOKOrHITMB-
HUMM LLKanamu nigTBepAuUIo, WO KOTHITUBHI NOPYLUEHHS
€ ofHUM 3 npoBigHux cuHgpomie npu PPPC 3i 3pocTaH-

impairments in domains of visual-spatial and executive
functions (90.9%), attention (86.36%), delayed recall,
memory (72.73%), verbal fluency, sentence repetition
(72.73%), abstraction (45.45%).

In the 3 group, cognitive impairments were found
in 20 out of 21 patients, and the average MoCA score
was 22.1+0.8. We observed a decline in domains of
delayed recall, memory (95.24%), visual-spatial and
executive functions (90.48%), verbal fluency, sentence
repetition (80.95%), attention (71.42%), abstraction
(47.62%), orientation (38.09%).

The analysis of testing results showed that patients
of the 1%t group easily understood the task, but the
time it took them to finish the test exceeded control value.
For patients of the 2nd group, we had to explain the
tasks of the test and their sequence several times.
Patients of the 3rd group also required detailed, repeated
explanations of tasks, as well as rest between them.

The conducted correlation analysis showed the
presence of a probable inverse relationship between
the EDSS score and the SDMT and MoCA scores
(r = =0.61 (p<0.05); r = —0.63 (p<0.05), respectively),
which confirmed the progressive decline of cognitive
functions as the severity of the disease and the patient’s
condition progressed. At the same time, the relationship
between the duration of the disease and the data of
cognitive function testing turned out to be less close
and acquired only an inverse tendency (r = —0.29
(p>0.05); r =—-0.12 (p>0.05) for SDMT and MoCA scores,
respectively). We also obtained a probable direct pro-
portional correlation between the MOCA and SDMT
scores (in the 1%t group r = 0.63, p<0.05, in the 2" group
r = 0.89, p<0.05, in the 3 group r = 0.64, p<0.05) in
all studied groups, i.e., during all periods of the disease.
These data confirm the possibility of using the MoCA
scale for testing patients with RRMS.

The performed research showed that impairments
of cognitive functions in patients with RRMS quite often
go into the background, as they are masked by motor,
sensory, and visual disorders. However, active ques-
tioning and testing showed wide occurrence of cognitive
impairments (in 87.5%; 90.9%; 95.2% of patients
with RRMS in the first, second, and third groups,
respectively), which indicates the importance of active
questioning when examining this patient cohort.
The main complaints were forgetfulness, impaired
concentration, quick tiredness when engaging in mental
activity, and hypomnesia. It was also noted that the
longer the duration of the disease in patients, the more
frequently they complained about cognitive impairments
and the more varied those complaints were.

The performed testing with neurocognitive scales
confirmed that cognitive impairments are one of the
leading syndromes (by both occurrence rate and number
of affected domains) in RRMS that progress as the
disease develops. When objectivizing complaints of
patients according to the MoCA scale, we observed
a deficit primarily in the domains of visual-spatial and
executive functions, attention, verbal fluency, and
sentence repetition. In patients with the longest duration
of the disease, cognitive impairments manifested most
often in the domains of delayed recall and memory.
SDMT testing confirmed a progressing decline in
information processing rate, visual working memory,
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HAM y Mipy 30inblUeHHsi TpWMBanocTi 3axBOpHOBaHHA
K 3a 4YacTOTOl 3YCTpiYanbHOCTi, Tak M 3a KiNbKiCTo
ypaxeHux aomeHiB. Mpu o6’ekTuBi3aLii ckapr nauieHTis
3a wkanoto MoCA pediunT nepeBaxHO crnoctepiraBcs
y [OOMEHax 30pOBO-KOHCTPYKTUBHMX Ta BMKOHABYMX
HaBWMYOK, yBaru, BepbanbHOI LUBWAKOCTI, MOBTOPEHHSA
peyveHb, a y nauieHTiB 3 BinbLIo TpUBanicTO 3axBopto-
BaHHS KOTHITMBHI MOpyLUEHHs Hanbinblue nNposiBNSANMCH
y [OOMeHax BiOKNageHoro MOBTOPEHHA Ta nam’saTi.
TecTyBaHHa 3a wkanoto SDMT nigTBepauno npo-
rpecytode 3HWXKEHHSI LUBMAKOCTI 06pobkM iHdopmaLii,
30poBOiI poboYoi NaM’'ATi Ta KOHUEeHTpauil yBarn y Mipy
3pOCTaHHA TpUBArNoOCTi 3axBOPKOBaHHSA W 3BOPOTHO
KopentoBano i3 3aranbHum 6anom EDSS, To6TO nopy-
LUEHHSAMU B iHLWMX (PYHKUIOHaNbHUX CUCTEMAX.

Mpu aHanisi pesynbraTiB TecTyBaHHA Oyno BusB-
NEeHO 3MeHLIEeHHs GanbHOi OUiHKM NpsiMO NponopuiHe
TskkocTi PC 3a wkanoto EDSS.

OTpumaHi AaHi 36iraloTbecst 3 AaHMMK niTepaTtypu,
WO Ha paHHix cTagiax PC korHiTMBHuin  gediunt
cnocrepiraeTbcs y LWBUAKOCTI 06pobkM iHpopmalii Ta
BMKOHaBYMX (yHKUisX Ta/abo yBaru, a Hagani, 3 npo-
rPecyBaHHsIM  3axXBOPIOBAHHS, CTpaxaalTb [JOMEHU
nam’'sati [9, 19]. Takox, B OesKMX OOCHILKEHHAX MOBi-
OOMIANOCh, WO 3HWXKEHHS LBMAKOCTI 06pobkM iHdop-
mauii Moxe OyTW BUSIBNEHO, HaBiTb Y NALIEHTIB Y, SKNX
Bnepwe giarHoctoBaHo PPPC [14, 18, 28]. MopyLieHHs
B AinsHUi obpobku iHdopMauii Bkntovae nigsuLeHe
BiJBOrMiKaHHA Ta YMNOBiIMbHEHHS PO3YMOBOro (PYHKLiOHY-
BaHHA, WO BNMWBaAE Ha 3BWUYHY AiSNbHICTb NauieHTiB
Ta yyacTb y noBcsakgeHHomy xuTTi [9, 23]. Ak i BCi
cumntomn PC, KOrHiTMBHI MOPYLIEHHA MOXYTb OyTu
OyXe pi3HOMaHITHUMW Ta BIiApI3HATUCA 3a TSXKKICTIO Ta
CTyneHeMm nporpecyBaHHA. Y [OesiKMX NauieHTIB KOrHi-
TMBHa AMCKYHKUIA MOXe nporpecyBatM MOBINbHO,
a B iHLINX MOXEe CNOCTEpiraTucsl 3Ha4YHe 3HUKEHHS KOTHi-
TUBHUX PYHKUIA. |HKONM KOTHITUBHI NOPYLUEHHS MOXYTb
OyT BIQHOCHO MOMIPHUMW Ta NErko KOMMEHCYyBaTKCS,
ToOi SK iHWi MOXYTb BAAMBATM Ha (YHKUIOHYBaHHS
B OCHOBHMX cdhepax NOBCAKAEHHOrO XuTT4 [8, 18].

Bnnve TpuBanocTi 3axBOpPKOBaHHA Ha KOMHITUBHI
nopyLieHHs y nauieHTiB 3 PC 3anuwaetbcsi cynepeu-
nvBMM. 3rigHO 3 OTPUMaHUMM HamMu JaHumu OyB BUSIB-
NeHnn nuwe cnabkuii 3BOPOTHIN KOPensLiiHUIA 3B’s130K
MK KOTHITUBHMMW MOpPYLUEHHsIMM Yy nauieHTiB 3 PPPC
Ta TpUBanicTio 3aXBOPIOBaHHS.

Y [peskux OOCMiIKEeHHAX NOBIOOMASAETbCA  Mpo
BIOCYTHICTb KOpensuii MK TpuBanicTio 3axBOPHOBaHHA
Ta KOTHITUBHUMW yHKUiamu [13], npoTe TeHaeHuisa Ao
36inbLUEHHS] 4acTOTW KOTHITUBHUX NopyLlueHb Byna BusiB-
neHa y nauieHTiB 3 6inblIol TpMBamMicTO 3axBOpH-
BaHHA [14]. B Toi camuii yac B BinbllocCTi AocnigXeHb
aBTOPW BKa3yloTb, LIO TiCHUN 3B’SI30K MK KOTHITUBHUMMU
NOpYLLUEHHAMW Ta TPMUBAMICTIO 3aXBOPIOBaHHSA BU3Ha4aB-
ca nuwe npu nporpecytodnx Tunax PC (nepBuMHHO-NpO-
rpecyrounii Ta BTOprHHO-nporpecytouunii unu PC) [16, 17].

3a pesynbTataMu  MPOCMEKTUBHOMO  AOCHiKEHHS
Euphrosyna Koutsouraki, Thaleia Kalatha Ta cnisaBT.
Oyno BUSIBNEHO KOPENALit MK KOTHITUBHUM AediunTom
i TpmBanicTio PC, a TakoX MiX KOTHITMBHMMMK MoOpy-
WEHHAMW Ta TUMNOM 3axBOpPHOBaHHA. 3a BWCHOBKaMWu
aBTOPIB, KOTHITUBHI MOPYLUEHHS CYTTEBO KOPENoKTb
i3 NporpecyBaHHAM 3axBOptoBaHHs [16].

and concentration, as the duration of the disease
increased, and it was inversely correlated with total
EDSS score, i.e., impairments in other functional systems.

When analyzing testing results, we found that the
decrease in score was directly proportional to the severity
of multiple sclerosis according to the EDSS scale.

The obtained data that showed that in early stages
of MS, cognitive deficit is observed in information
processing rate and executive functions and/or attention,
and then, as the disease progresses, domains of atten-
tion decline, too, correspond with literature data [9, 19].
Moreover, in some studies, it was found that a decline in
information processing rate could be detected even in pa-
tients who are primarily diagnosed with RRMS [14, 18, 28].
Impairments in the domain of information processing
include increased distractibility and retardation of
intellectual functioning, which has an impact on regular
activity of patients and their everyday life [9, 23]. Like all
symptoms of MS, cognitive impairments can be quite
varied and differ according to severity and degree of
progression. In some patients, cognitive dysfunction
can progress slowly, whereas in other patients, a signi-
ficant decline in cognitive functions can be observed.
Sometimes, cognitive impairments can be relatively
moderate and be easily compensated, while others
may have an impact on functioning in the main spheres
of everyday life [8, 18].

The impact of the disease’s duration on cognitive im-
pairments in patients with MS remains controversial. Ac-
cording to the obtained data, we found only weak inverse
correlation between cognitive impairments in patients with
RRMS and the duration of the disease.

Other studies report the absence of the correlation
between the disease’s duration and cognitive func-
tions [13], although a tendency towards the increase
in occurrence rate of cognitive impairments was found
in patients with longer duration of the disease [14].
At the same time, most studies show that strong
correlation between cognitive impairments and duration
of the disease is found only in progressive types of
MS (primary progressive and secondary progressive
types of MS) [16, 17].

According to the results of a prospective study by
Euphrosyna Koutsouraki, Thaleia Kalatha et al., the
authors found the correlation between cognitive deficit
and the duration of MS, as well as the correlation
between cognitive impairments and type of the disease.
The study concludes that cognitive impairments
significantly correlate with the disease progression [16].

In our study, we also demonstrated the possibility
of using the MoCA scale to diagnose cognitive impair-
ments, even in mild forms of the disease in early stages
of MS based on the presence of a close correlation
between the MoCA and SDMT scores of all patient groups.
In a study by Selma Sabanagic-Hajric et al. (2023),
the impact of disability, duration, and type of the disease
on cognitive functions in patients with MS was also
assessed using the MoCA scale. The authors found that
cognitive dysfunction was detected in 84.2% of patients
with the score < 4.5 according to the Expanded Disability
Status Scale (EDSS). The increased duration of the
disease, disability, and progressive type of MS signi-
ficantly correlated with a decline in cognitive functions.
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Takox B HawoMmy pgocnimpkeHi Oyna nokasaHa
MOXIMBICTb BMKOpUCTaHHS wkann MoCA gnsa giarHoc-
TUKM KOTHITUBHMX MOPYLUEHb HaBiTb NpW Nerknx gopmMax
3axBOplOBaHHA Ta paHHix ctagisx PC Ha nigcrtasi
HasIBHOCTi TiICHOTO KOpensuiiHoro 3B’s3Ky MiXk 6anbHO
OLJiHKOI XBOpUX BCix rpyn 3a wkanamm SDMT 1a MoCA.
B pocnigxeHHi Selma Sabanagic-Hajric Ta cnisagT. (2023)
Takox Oyno ouiHeHO BNNMB iHBaNigHOCTI, TPMBAanNoCTi
Ta TUMy 3aXBOPKOBAHHA Ha KOrHITUBHI PYHKLIT Yy nauieHTiB
3 PC 3 BukopuctaHHaMm wkanu MoCA. ABTopu BU3Ha-
ynnu, wo y 84,2% nauieHTiB 3 6anom < 4,5 3a poswmpe-
HOW LWKanow iHBanigusauii (EDSS) 6yna BusiBneHa
KOTHITMBHa AucdyHKuUiA. MNpy uboMy binblua TpuBanicTb
3aXBOPIOBaHHs Ta iHBanigusauis, nporpecytoyunin Tun PC
OOCTOBIpDHO  KOpemntoBanu 3i 3HWKEHHAM  KOTHITUBHUX
dyHKUiN. YacTile, KOrHITUBHI MOpYLUEHHS Bynn BUSIBNEHI
y nauieHTiB 3 nporpecytouMM Tunom nepebiry PC Ta
3 OinblIO TpMBanicTIO 3axBOpPHOBaHHA, OCOOMMBO Y
chepax BUKOHABUYMX PYHKLUiA Ta MmoBu [17].

3a pesynbratamu Haloro AOCHIIXEHHS Ta [aHuX
niTepaTtypu ouiHKa KOTHITUBHUX (OYHKLIN Mae ByTu BKIo-
YeHa B perynspHUn CKpUHIHT navieHTiB 3 PC, ocKinbkM BOHM
CYTTEBO KOPEMIOKTb i3 NPOrpecyBaHHsIM 3aXBOPIOBaHHS.

BUCHOBKHU

3HWKEHHST  KOTHITMBHMX  (PYHKLIA [OCUTb  4acTo
MacKylTbCH 328 MOTOPHVMMMW, CEHCOPHMMMK Ta 30POBUMM
MOpyLUEHHAMW, NPOTE He MOCTYynarTbCHd iM 3a 4acTo-
TOK Ta 3a BMJIMBOM Ha SKiCTb XWUTTA. HeobxigHe
aKTMBHE PO3NUTYBAHHA NaUI€HTIB Ta CKPUHIHT 32 HEMpo-
KOTHITUBHUMW LUKanamn Ans BUSBNEHHSA KOTHITUBHUX
nopyweHb y nauieHTiB 3 PC HaBiTb Ha paHHiX cTagisix
3axBoptoBaHHA. OTpuMaHi AaHi KopensauiiHoro aHanisy
cBig4aTb NpPO 3B’A30K MK TSXKKICTIO KOTHITMBHMX MOpPY-
LUEHb (3HWKEHHS LWBMAKOCTI 06pobku iHcbopmalLii, 30poBo-
KOHCTPYKTMBHUX Ta BWKOHABYMX HaBWYOK, BepbanbHOl
LUBWMAKOCTI, KOHUEHTpaUii yBarn 1a nam’siti) 3a 6anamm
TECTyBaHHA Ta CTyneHeM iHBanigusadii nauieHTiB Ta
TPUBanicTIO 3aXBOPIOBaHHS.

TakMM 4YMHOM, AiarHOCTUKa KOTHITUBHWUX MOPYLUEHb
y nauieHTiB 3 PC Mae Benvke 3Ha4YeHHsi, OCKiNbku Le
Moxe 6yTn BU3Ha4anbHUM (hakTopoM ANs NPOrHO3yBaH-
HSi PO3BMTKY Ta OCOBGNMBOCTEN KOTHITUBHOI AMCAYHKLUIT,
a TaKoX TSHKKICTIO nepebiry 3axBOPIOBaHHS B LifOMY.
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More often, cognitive impairments were detected in
patients with progressive type of MS and longer duration
of the disease, especially in the domains of executive
functions and speech [17].

According to the results of our work and literature
data, the assessment of cognitive functions must be
included in regular screening of patients with MS
because they significantly correlate with the disease
progression.

CONCLUSIONS

Altough decline in cognitive functions is often masked
by motor, sensory, and visual disorders, it is not inferior
to them in terms of occurrence rate and impact on life.
Active patient questioning and neurocognitive screening
tests are needed to identify cognitive impairments in
patients with multiple sclerosis, even in the early stages
of the disease. The obtained data of the correlation
analysis indicate a relationship between the severity of
cognitive impairment (decline in information processing
rate, visual-spatial and executive functions, verbal
fluency, concentration, and memory) according to the
test scores, the degree of disability of the patients,
and the duration of the disease.

Thus, diagnostics of cognitive impairments in patients
with MS is of great importance, as it can be a deter-
mining factor for predicting development and features
of cognitive dysfunction, and also severity of disease
in general.

REFERENCES

1. Yamout BIl, Alroughani R. Multiple Sclerosis. Seminars in Neurology.
2018;38(2):212—25. (In English). DOI: https://doi.org/10.1055/s-0038-1649502

2. Oh J, Vidal-Jordana A, Montalban X. Multiple sclerosis: clinical as-
pects. Current Opinion in Neurology. 2018;31(6):752-9. (In English).
DOI: https://doi.org/10.1097/WC0O.0000000000000622

3. Garg N, Smith TW. An update on immunopathogenesis, diagnosis,
and treatment of multiple sclerosis. Brain and Behavior.
2015;5(9):e00362. (In English). DOI: https://doi.org/10.1002/brb3.362

4. Brust JM. Current Diagnosis & Treatment Neurology, Third
edition. LANGE medical book, New York: McGraw-Hill Education;
2019;250-7. (In English).

5. Chiaravalloti ND, DelLuca J. Cognitive impairment in multiple
sclerosis. The Lancet Neurology. 2008;7(12):1139-51. (In English).
DOI: https://doi.org/10.1016/S1474-4422(08)70259-X

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.1055/s-0038-1649502
https://doi.org/10.1097/WCO.0000000000000622
https://doi.org/10.1002/brb3.362
https://doi.org/10.1016/S1474-4422(08)70259-X
https://doi.org/10.1055/s-0038-1649502
https://doi.org/10.1097/WCO.0000000000000622
https://doi.org/10.1002/brb3.362
https://doi.org/10.1016/S1474-4422(08)70259-X

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.
Cepia «MeaunuuHar. 2024. T. 32. Ne 1(48). C. 28-39
The Journal of V.N. Karazin Kharkiv National University.

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

Series «Medicine». 2024:32(1(48)):28-39

6. Amato M.P,, Ponziani G., Siracusa G., Sorbi S. Cognitive dysfunction =~ 6. Amato MP, Ponziani G, Siracusa G, Sorbi S. Cognitive dysfunction
in early-onset multiple sclerosis: a reappraisal after 10 years. in early-onset multiple sclerosis: a reappraisal after 10 years.
Archives of neurology. 2001. Ne 58(10). P. 1602-1606. DOI: Archives of neurology. 2001;58(10):1602—6. (In English). DOI:
https://doi.org/10.1001/archneur.58.10.1602 https://doi.org/10.1001/archneur.58.10.1602

7. Schulz D., Kopp B., Kunkel A., Faiss J.H. Cognition in the early 7. Schulz D, Kopp B, Kunkel A, Faiss JH. Cognition in the early stage
stage of multiple sclerosis. Journal of Neurology. 2006. Ne 253(8). of multiple sclerosis. Journal of Neurology. 2006;253(8):1002—10.
P. 1002-1010. DOI: https://doi.org/10.1007/s00415-006-0145-8 (In English). DOI: https://doi.org/10.1007/s00415-006-0145-8

8. Van Schependom J., D’hooghe M.B., Cleynhens K., D’hooge M., 8. Van Schependom J, D’hooghe MB, Cleynhens K, D’hooge M,
Haelewyck M.C., De Keyser J., Nagels G. Reduced information Haelewyck MC, De Keyser J, Nagels G. Reduced information
processing speed as primum movens for cognitive decline in MS. processing speed as primum movens for cognitive decline in MS.
Multiple ~ Sclerosis Journal. 2015. Ne 21(1). P. 83-91. DOL: Multiple Sclerosis Journal. 2015;21(1):83-91. (In English). DOI:
https://doi.org/10.1177/1352458514537012 https://doi.org/10.1177/1352458514537012

9. Alosaimi F.D., AIMulhem A., Moscovici M., AlShalan H., Algazlan M., 9. Alosaimi FD, AIMulhem A, Moscovici M, AlShalan H, Algazlan M,
Aldaif A., Sockalingam S. The Relationship between Psychosocial Aldaif A, Sockalingam S. The Relationship between Psychosocial
Factors and Cognition in Multiple Sclerosis. Behavioural Neurology. Factors and Cogpnition in Multiple Sclerosis. Behavioural Neurology.
2017. 6847070 p. DOI: https://doi.org/10.1155/2017/6847070 2017;2017:6847070. (In English). DOI: https://doi.org/10.1155/2017/6847070

10. Benedict R.H., Morrow S., Rodgers J., Hojnacki D., Bucello M. A., 10. Benedict RH, Morrow S, Rodgers J, Hojnacki D, Bucello MA,
Zivadinov R., Weinstock-Guttman B. Characterizing cognitive function Zivadinov R, Weinstock-Guttman B. Characterizing cognitive function
during relapse in multiple sclerosis. Multiple Sclerosis Journal. 2014. during relapse in multiple sclerosis. Multiple Sclerosis Journal.
Ne20(13). P. 1745-1752. DOI: https://doi.org/10.1177/1352458514533229 2014;20(13):1745-52.(InEnglish).DOI: https://doi.org/10.1177/1352458514533229

11. Sandroff B.M., Schwartz C.E., DeLuca J. Measurement and maintenance 11. Sandroff BM, Schwartz CE, DelLuca J. Measurement and maintenance
of reserve in multiple sclerosis. Journal of Neurology. 2016. Ne 263(11). of reserve in multiple sclerosis. Journal of Neurology. 2016;263(11):2158—
P. 2158-2169. DOI: https://doi.org/10.1007/s00415-016-8104-5 69. (In English). DOI: https://doi.org/10.1007/s00415-016-8104-5

12. BenedictR.H., Morrow S.A., Guttman B.W., Cookfair D., Schretlen D.J. 12. Benedict RH, Morrow SA, Guttman BW, Cookfair D, Schretlen DJ.
Cognitive reserve moderates decline in information processing Cognitive reserve moderates decline in information processing
speed in multiple sclerosis patients. Journal of the International speed in multiple sclerosis patients. Journal of the International
Neuropsychological Society. 2010. Ne 16(5). P. 829-835. DOI: Neuropsychological Society. 2010;16(5):829-35. (In English). DOI:
https://doi.org/10.1017/S1355617710000688 https://doi.org/10.1017/S1355617710000688

13. Maurelli M., Marchioni E., Cerretano R., Bosone D., 13. Maurelli M, Marchioni E, Cerretano R, Bosone D,
Bergamaschi R. et al. Neuropsychological assessment in MS: Bergamaschi R et al. Neuropsychological assessment in MS:
clinical, neuropsychological and neuroradiological relationships. clinical, neuropsychological and neuroradiological relationships.
Acta Neurologica Scandinavica. 1992. Ne 86(2). P. 124—128. DOI: Acta Neurologica Scandinavica. 1992;86(2):124-8. (In English). DOI:
https://doi.org/10.1111/j.1600-0404.1992.tb05052.x https://doi.org/10.1111/j.1600-0404.1992.tb05052.x

14. Achiron A., Chapman J., Magalashvili D., Dolev M., Lavie M., 14. AchironA, Chapman J, Magalashvili D, Dolev M, Lavie M, Bercovich E etal.
Bercovich E. et al. Modeling of cognitive impairment by disease Modeling of cognitive impairment by disease duration in multiple
duration in multiple sclerosis: a cross-sectional study. PLoS One. 2013. sclerosis: a cross-sectional study. PLoS One. 2013;8(8):e71058.
Ne 8(8). e71058 p. DOI: https://doi.org/10.137 1/journal.pone.0071058 (In English). DOI: https://doi.org/10.1371/journal.pone.007 1058

15. Giazkoulidou A., Messinis L., Nasios G. Cognitive functions and social 15. Giazkoulidou A, Messinis L, Nasios G. Cogpnitive functions and social
cognition in multiple sclerosis: An overview. Hellenic journal of nuclear cognition in multiple sclerosis: An overview. Hellenic journal of nuclear
medicine. 2019. Ne 22. P. 102—-110. medicine. 2019;22:102-10. (In English).

16. Koutsouraki E., Kalatha T., Grosi E., Koukoulidis T., Michmizos D. 16. Koutsouraki E, Kalatha T, Grosi E, Koukoulidis T, Michmizos D.
Cognitive decline in Multiple Sclerosis patients. Hellenic journal Cognitive decline in Multiple Sclerosis patients. Hellenic journal
of nuclear medicine. 2019. Ne 22. P. 75-81. of nuclear medicine. 2019;22:75-81. (In English).

17. Sabanagic-Hajric S., Memic-Serdarevic A., Sulejmanpasic G., 17. Sabanagic-Hajric S, Memic-Serdarevic A, Sulejmanpasic G,
Salihovic-Besirovic D., KurtovicA., Bajramagic N., Mehmedika-Suljic E. Salihovic-Besirovic D, Kurtovic A, Bajramagic N, Mehmedika-Suljic E.
Cognitive Impairment in Multiple Sclerosis: Relation to Disability, Cognitive Impairment in Multiple Sclerosis: Relation to Disability,
Duration and Type of Disease. Mater Sociomed. 2023. Ne 35(1). Duration and Type of Disease. Mater Sociomed. 2023;35(1):23-7.
P. 23-27. DOI: https://doi.org/10.5455/msm.2023.35.23-27 (In English). DOI: https://doi.org/10.5455/msm.2023.35.23-27

18. Kalb R., Beier M., Benedict R.H., Charvet L., Costello K., Feinstein A. 18. Kalb R, Beier M, Benedict RH, Charvet L, Costello K, Feinstein Aet al.
et al. Recommendations for cognitive screening and management Recommendations for cognitive screening and management in
in multiple sclerosis care. Multiple Sclerosis Journal. 2018. Ne 24(13). multiple sclerosis care. Multiple Sclerosis Journal. 2018;24(13):1665—
P. 1665-1680. DOI: https://doi.org/10.1177/1352458518803785 80. (In English). DOI: https://doi.org/10.1177/1352458518803785

19. Lacy M., Hauser M., Pliskin N., Assuras S., Valentine M.O., Reder A. 19. Lacy M, Hauser M, Pliskin N, Assuras S, Valentine MO, Reder A.
The effects of long-term interferon-beta-1b treatment on cognitive The effects of long-term interferon-beta-1b treatment on cognitive
functioning in multiple sclerosis: a 16-year longitudinal study. functioning in multiple sclerosis: a 16-year longitudinal study.
Multiple Sclerosis Journal. 2013. Ne 19(13). P. 1765-172. DOI: Multiple Sclerosis Journal. 2013;19(13):1765-72. (In English). DOI:
https://doi.org/10.1177/1352458513485981 https://doi.org/10.1177/1352458513485981

20. Freitas S., Batista S., Afonso A. C., Simées M. R., Sousa L., 20. Freitas S, Batista S, Afonso AC, Simdées MR, Sousa L,
Cunha L., Santana I. The Montreal Cognitive Assessment (MoCA) Cunha L, Santana |. The Montreal Cognitive Assessment (MoCA)
as a screening test for cognitive dysfunction in multiple sclerosis. as a screening test for cognitive dysfunction in multiple sclerosis.
Apple Neuropsychol Adult. 2018. Ne 25(1). P. 57-70. DOI: Apple Neuropsychol Adult. 2018;25(1):57-70. (In English). DOI:
https://doi.org/10.1080/23279095.2016.1243108 https://doi.org/10.1080/23279095.2016.1243108

21. Dagenais E., Rouleau l., Demers M., Jobin C., Roger E., ChamelianL., 21. Dagenais E, Rouleau |, Demers M, Jobin C, Roger E, Chamelian L,
Duquette P. Value of the MoCA test as a screening instrument in Duquette P. Value of the MoCA test as a screening instrument in
multiple sclerosis. Canadian Journal of Neurological Sciences. 2013. multiple sclerosis. Canadian Journal of Neurological Sciences.
Ne 40(3). P. 410-415. DOI: https://doi.org/10.1017/s0317167100014384 201340(3):410-5. DOI: https://doi.org/10.1017/s0317167100014384

22. Charest K., Tremblay A., Langlois R., Roger E., Duquette P,, Rouleau |. ~ 22. CharestK,TremblayA,LangloisR,RogerE, Duquette P,Rouleaul. Detecting
Detecting Subtle Cognitive Impairment in Multiple Sclerosis with the Subtle Cognitive Impairment in Multiple Sclerosis with the Montreal
Montreal Cognitive Assessment. Canadian Journal of Neurological Sciences. Cognitive Assessment. Canadian Journal of Neurological Sciences.
2020. Ne 47(5). P. 620—-626. DOI: https://doi.org/10.1017/cjn.2020.97 2020;47(5):620-6. (In English). DOI: https://doi.org/10.1017/cjn.2020.97

23. Riccitelli G.C., Pagani E., Rodegher M., Colombo B., Preziosa P. 23. Riccitelli GC, Pagani E, Rodegher M, Colombo B, Preziosa P, Andrea

Andrea Falini A and co-authors. Rocca. Imaging patterns of gray and
white matter abnormalities associated with PASAT and SDMT performance
in relapsing-remitting multiple sclerosis. Multiple Sclerosis Journal. 2019.
Ne 25(2). P. 204-216. DOI: https://doi.org/10.1177/1352458517743091

FaliniAand co-authors. Rocca. Imaging patterns ofgray and white matter
abnormalities associated with PASAT and SDMT performance in
relapsing-remitting multiple sclerosis. Multiple Sclerosis Journal.
2019;25(2):204-16. (In English). DOI: https://doi.org/10.1177/1352458517743091

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.1001/archneur.58.10.1602
https://doi.org/10.1007/s00415-006-0145-8
https://doi.org/10.1177/1352458514537012
https://doi.org/10.1155/2017/6847070
https://doi.org/10.1177/1352458514533229
https://doi.org/10.1007/s00415-016-8104-5
https://doi.org/10.1017/S1355617710000688
https://doi.org/10.1111/j.1600-0404.1992.tb05052.x
https://doi.org/10.1371/journal.pone.0071058
https://doi.org/10.5455/msm.2023.35.23-27
https://doi.org/10.1177/1352458518803785
https://doi.org/10.1177/1352458513485981
https://doi.org/10.1080/23279095.2016.1243108
https://doi.org/10.1017/s0317167100014384
https://doi.org/10.1017/cjn.2020.97
https://doi.org/10.1177/1352458517743091
https://doi.org/10.1001/archneur.58.10.1602
https://doi.org/10.1007/s00415-006-0145-8
https://doi.org/10.1177/1352458514537012
https://doi.org/10.1155/2017/6847070
https://doi.org/10.1177/1352458514533229
https://doi.org/10.1007/s00415-016-8104-5
https://doi.org/10.1017/S1355617710000688
https://doi.org/10.1111/j.1600-0404.1992.tb05052.x
https://doi.org/10.1371/journal.pone.0071058
https://doi.org/10.5455/msm.2023.35.23-27
https://doi.org/10.1177/1352458518803785
https://doi.org/10.1177/1352458513485981
https://doi.org/10.1080/23279095.2016.1243108
https://doi.org/10.1017/s0317167100014384
https://doi.org/10.1017/cjn.2020.97
https://doi.org/10.1177/1352458517743091

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepia «MeaunuuHar. 2024. T. 32. Ne 1(48). C. 28-39
The Journal of V.N. Karazin Kharkiv National University.
Series «Medicine». 2024;32(1(48)):28-39

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

24. Sonder J.M.,Burggraaff J., Knol D.L., Polman C.H., Uitdehaag B. M.J.
Comparing long-term results of PASAT and SDMT scores in
relation to neuropsychological testing in multiple sclerosis.
Multiple Sclerosis Journal. 2014. Ne 20(4). P. 481-488. DOI:
https://doi.org/10.1177/1352458513501570

25. Morrow S.A., OConnor PW. Polman C.H., Goodman A.D.,
Kappos L., Lublin F. D. et al. Evaluation of the symbol digit
modalities test (SDMT) and MS neuropsychological screening
questionnaire  (MSNQ) in natalizumab-treated MS patients
over 48 weeks. Multiple Sclerosis Journal. 2010. Ne 16(11). P. 1385-92.
DOI: https://doi.org/10.1177/1352458510378021

26. Morrow S.A., Jurgensen S., Forrestal F., Munchauer F.E., BenedictR.H.
Effects of acute relapses on neuropsychological status in multiple
sclerosis patients. Journal of Neurology. 2011. Ne 258(9). P. 1603-1608.
DOI: https://doi.org/10.1007/s00415-011-5975-3

27. BenedictR.H.,DeLucad.,PhillipsG.,LaRoccaN.,HudsonL.D.,RudickR.
Multiple Sclerosis Outcome Assessments Consortium. Validity of the
Symbol Digit Modalities Test as a cognition performance outcome
measure for multiple sclerosis. Multiple Sclerosis Journal. 2017.
Ne 23(5). P. 721-733. DOI: https://doi.org/10.1177/1352458517690821

28. Rojas J.l., Murphy G., Sanchez F., Patrucco L., Fernandez M.C.,
Miguez J. et al. Thalamus volume change and cognitive
impairment in early relapsing-remitting multiple sclerosis patients.
The Neuroradiology Journal. 2018. Ne 31(4). P. 350-355. DOI:
https://doi.org/10.1177/1971400918781977

29. McNicholas N., O’Connell K., Yap S.M., Killeen R.P., Hutchinson M.,
McGuigan C. Cognitive dysfunction in early multiple
sclerosis: a review. QJM. 2018. Ne 111(6). P. 359-364. DOI:
https://doi.org/10.1093/gjmed/hcx070

30. Oset M., Stasiolek M., Matysiak M. Cognitive Dysfunction in the Early
Stages of Multiple Sclerosis — How Much and How Important?
Current Neurology and Neuroscience Reports. 2020. Ne 20. 22 p.
DOI: https://doi.org/10.1007/s11910-020-01045-3

31. Meyer-Moock S., Feng Y.S., Maeurer M., Dippel F.W., Kohlmann T.
Systematic literature review and validity evaluation of the
Expanded Disability Status Scale (EDSS) and the Multiple
Sclerosis Functional Composite (MSFC) in patients with
multiple sclerosis. BMC Neurology. 2014 Ne 14. 58 p. DOI:
https://doi.org/10.1186/1471-2377-14-58

KoHdAikT iHTepeciB

ABTOp pyKonuCy CBIOOMO 3acBifyye BiACYTHICTb pakTU4YHOro
abo nOTeHLiNHOro KOHMIKTY iHTepeciB LWoAO pesynbraTtiB
Ljiei poboTu.

IHcpbopMmauis Nnpo diHAHCYBAHHS

DocnigkeHHss Gyno BUKOHAHO 3a BIACYTHOCTI  30BHILLHBOIO
iHaHCyBaHHS.

Cratta € pparMeHTOM nnaHoBOi HaykoBO-4OCHiAHOT poboTu
XapKiBCbKOr0 HaujioHanbHOro MeAMYHOro YyHisepcuteTy «Porb
HerpoTpodpivHMX hakTopiB Ta HakTopiB 3ananeHHs y dopmy-
BaHHi KOTHITUBHOI ANCKYHKLIT y XBOPUX Ha PO3CISIHUI CKNepo3»,
HOMep AepxaBHoi peecTpaduii: 0123U104329, npuknagHa, TepMiH
BUKOHaHHS: 2020—2024 pp., KEPIiBHUK — AOKTOP MEOUYHUX Hayk,
npodecop O.J1. ToBaxkHSAAHCbKA.

BIAOMOCTI NMPO ABTOPIB

TecneHko OnekcaHpgpa CepriiBHa — acnipaHT kadenpwu
HeBponorii  XapKiBCbKOro HauiOHanbHOro MeAWYHOro YHiBep-
cuTeTy MiHicTepcTBa OXOPOHYM 340pOB’A YKpaiHu; npocn. Hayku,
Oya. 4, m. XapkiB, YkpaiHa, 61022;

e-mail: osteslenko.int15@knmu.edu.ua

Ten.: +38 (057) 705-67-43

BHecok aemopa: koHuenuiss ma ou3alH 00CniOXeHHS,
36ip daHux, HanucaHHs cmammi.

24. Sonder JM, Burggraaff J, Knol DL, Polman CH, Uitdehaag BMJ.
Comparing long-term results of PASAT and SDMT scores
in relation to neuropsychological testing in multiple sclerosis.
Multiple Sclerosis Journal. 2014;20(4):481-8. (In English). DOI:
https://doi.org/10.1177/1352458513501570

25. Morrow SA, O’Connor PW, Polman CH, Goodman AD, Kappos L,
Lublin FD et al. Evaluation of the symbol digit modalities test
(SDMT) and MS neuropsychological screening questionnaire
(MSNQ) in natalizumab-treated MS patients over 48 weeks.
Multiple Sclerosis Journal. 2010;16(11):1385-92. (In English). DOI:
https://doi.org/10.1177/1352458510378021

26. Morrow SA, Jurgensen S, Forrestal F, Munchauer FE, Benedict RH.
Effects of acute relapses on neuropsychological status in multiple
sclerosis patients. Journal of Neurology. 2011;258(9):1603-8.
(In English). DOI: https://doi.org/10.1007/s00415-011-5975-3

27. Benedict RH, DeLuca J, Phillips G, LaRocca N, Hudson LD, Rudick R.
Multiple Sclerosis Outcome Assessments Consortium. Validity of the
Symbol Digit Modalities Test as a cognition performance outcome
measure for multiple sclerosis. Multiple Sclerosis Journal. 2017;23(5):721—
33. (In English). DOI: https://doi.org/10.1177/1352458517690821

28. Rojas JI, Murphy G, Sanchez F, Patrucco L, Fernandez MC,
Miguez J et al. Thalamus volume change and cognitive
impairment in early relapsing-remitting multiple sclerosis patients.
The Neuroradiology Journal. 2018;31(4):350-5. (In English). DOI:
https://doi.org/10.1177/1971400918781977

29. McNicholas N, O’Connell K, Yap SM, Killeen RP, Hutchinson M,
McGuigan C. Cognitive dysfunction in early multiple sclerosis:
a review. QJM. 2018;111(6):359-64. (In English). DOI:
https://doi.org/10.1093/gjmed/hcx070

30. Oset M, Stasiolek M, Matysiak M. Cognitive Dysfunction in the Early
Stages of Multiple Sclerosis — How Much and How Important? Current
Neurology and Neuroscience Reports. 2020;20:22. (In English). DOI:
https://doi.org/10.1007/s11910-020-01045-3

31. Meyer-Moock S, Feng YS, Maeurer M, Dippel FW, Kohimann T.
Systematic literature review and validity evaluation of the
Expanded Disability Status Scale (EDSS) and the Multiple
Sclerosis  Functional Composite (MSFC) in patients with
multiple sclerosis. BMC Neurology. 2014;14:58. (In English). DOI:
https://doi.org/10.1186/1471-2377-14-58

Conflict of interest

Author of the manuscript consciously certifies that there is
no actual or potential conflict of interest in relation to the
results of this work.

Funding information

The study was conducted in the absence of external funding.

The article is a fragment of the planned research work of the
Kharkiv National Medical University of the Ministry of Education
and Science of Ukraine «The role of neurotrophic factors and
inflammatory factors in the formation of cognitive dysfunction
in patients with multiple sclerosis», state registration number:
0123U104329, applied, implementation period: 2020-2024,
Doctor of Medical Sciences, Professor O.L. Tovazhnyanska.

INFORMATION ABOUT AUTHORS

Teslenko Oleksandra Sergeyevna — PhD Student of the
Department of Neurology, Kharkiv National Medical University
of the Ministry of Health of Ukraine; 4 Nauky Ave., Kharkiv,
Ukraine, 61022;

e-mail: osteslenko.int15@knmu.edu.ua

tel.: +38 (057) 705-67-43

Author’s contribution: research concept and design,
collection and/or assembly of data, writing the article.

OpuwuriHanbHi 4oCnigpKeHHSs

Original research


https://doi.org/10.1177/1352458513501570
https://doi.org/10.1177/1352458510378021
https://doi.org/10.1007/s00415-011-5975-3
https://doi.org/10.1177/1352458517690821
https://doi.org/10.1177/1971400918781977
https://doi.org/10.1093/qjmed/hcx070
https://doi.org/10.1007/s11910-020-01045-3
https://doi.org/10.1186/1471-2377-14-58
https://doi.org/10.1177/1352458513501570
https://doi.org/10.1177/1352458510378021
https://doi.org/10.1007/s00415-011-5975-3
https://doi.org/10.1177/1352458517690821
https://doi.org/10.1177/1971400918781977
https://doi.org/10.1093/qjmed/hcx070
https://doi.org/10.1007/s11910-020-01045-3
https://doi.org/10.1186/1471-2377-14-58
mailto:osteslenko.int15@knmu.edu.ua
mailto:osteslenko.int15@knmu.edu.ua

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepia «MeaunuuHar. 2024. T. 32. Ne 1(48). C. 28-39
The Journal of V.N. Karazin Kharkiv National University.
Series «Medicine». 2024;32(1(48)):28-39

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

ToBaxHAHCbLKa OneHa JleoHigiBHa — OOKTOp MeanMYHMX
Hayk, npodyecop, 3aBigyBayka kadegpw Hespororii Xapkis-
CbKOro HauioHanbHOro mMeauyHoro yHisepcuteTy MiHicTepcTBa
0XOpOHU 300poB’s YkpaiHu; npocn. Haykw, 6ya. 4, m. Xapkis,
YkpaiHa, 61022;

e-mail: ol.tovazhnianska@knmu.edu.ua

Ten.: +38 (050) 700-40-21

BHecok aemopa: aHania ma iHmeprpemauisi 0aHux,
pedazysaHHsi cmammi, 0CMmamoyYyHe 3ameepOXeHHS

Tovazhnyanska Olena Leonidovna — Doctor of Medical
Sciences, Professor, Head of the Department of Neurology,
Kharkiv National Medical University of the Ministry of Health
of Ukraine; 4 Nauky Ave., Kharkiv, Ukraine, 61022;

e-mail: ol.tovazhnianska@knmu.edu.ua

tel.: +38 (050) 700-40-21

Author’s contribution: data analysis and interpretation,
critical revision of the article, final approval of the article.

cmammi.
Pykonuc Haginwos OTpumaHo nicnsi peLeH3yBaHHs MpuinHATO OO APYKY Ony6nikoBaHo
Manuscript was received Received after review Accepted for printing Published
12.12.2023 12.01.2024 13.03.2024 29.03.2024
39 Original research

OpuwuriHanbHi 4oCnigpKeHHSs


mailto:ol.tovazhnianska@knmu.edu.ua
mailto:ol.tovazhnianska@knmu.edu.ua

