seem to be low in both countries, supporting the notion that thalas-
semias are not a major health problem there.

Keywords: alpha- and beta-globin mutations, thalassemias.
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Multiple sclerosis (MS) is a chronic inflammatory demyelin-
ating and degenerative disease of the central nervous system
(CNS). It usually develops between the ages of 20 and 40 years
and is the leading cause of non-traumatic physical disability in
young adults [5]. The clinical picture of MS is diverse and re-
flects the localization and extent of CNS lesions [16]. First clini-
cal presentation of MS is known as clinically isolated syndrome
(CIS). The most common form of MS is relapsing remitting
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multiple sclerosis (RRMS), characterized by alternating periods
of relapse and remission. Eventually, many patients with RRMS
deteriorate gradually and transition to secondary progressive
MS (SPMS). It is estimated that about 15% of patients develop
primary progressive MS (PPMS), characterized by worsening
neurologic function from the onset of disease [16].

Over the past few decades, cognitive impairment (CI) has been
recognized as an important feature of the disease. According to



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

various prevalence studies, CI affects 22%-70% of patients with
MS [9,14]. Although it is more frequent and pronounced in pro-
gressive forms of MS, CI can occur in patients with clinically
and radiologically isolated syndromes [1]. Majority of patients
develop mild to moderate CI. Dementia due to MS is infrequent
and has been reported in up to 15% of patients [17]. The neu-
ropsychological aspects of CI in MS are quite specific. Some
cognitive domains are most commonly and severely affected,
while others remain intact. Information processing speed (IPS),
verbal memory, visuospatial abilities, verbal fluency, and execu-
tive system are the most frequently impaired cognitive spheres
[3]. Considering the unique clinical phenotype, application of
standardized neuropsychological tools is advised for the screen-
ing and evaluation of cognitive deficits in MS patients [12].

Montreal Cognitive Assessment (MoCA) is a well-known
screening test for MCI [13]. This test evaluates cognitive do-
mains such as executive function, visuospatial ability, attention/
concentration, language, verbal fluency, abstract thinking, de-
layed recall memory, and orientation. It has been translated and
validated in many languages, including Georgian. The sensitiv-
ity and specificity of the MoCA test has been evaluated in many
neurological disorders, including MS [18]. One of the main ad-
vantages of MoCA over other screening tests indicated for MS
is that it evaluates the executive function [2].

The purpose of our study was to evaluate the prevalence and
risk-factors of CI in patients with MS using the Georgian lan-
guage Montreal Cognitive Assessment.

Material and methods. The study was conducted at S. Kechi-
nashvili University Hospital from March 1, 2019, to March 1, 2020.
The study protocol and informed consent form were approved by
the ethics committee of Tbilisi State Medical University. Patients
with MS who were admitted to the hospital were offered to enroll in
our study. Finally, 53 individuals agreed to participate. All subjects
signed the informed consent form prior to enrollment. Patients were
recruited in accordance with the following inclusion criteria:

1. Willingness and ability to provide informed consent; 2.
Confirmed diagnosis of MS according to McDonald criteria
(2017 revision); 3. Age >18 years; 4. No evidence of relapse at
least a month preceding the evaluation; 5. No history of medical

condition other than MS, which could affect the cognitive abil-
ity; 6. Proficiency in Georgian language.

Demographic and clinical data were obtained for each patient
from the medical records. All patients were evaluated by one
neurologist. After the administration of MoCA, patients com-
pleted Beck Depression Inventory (BDI). Finally, physical dis-
ability status was measured using the Expanded Disability Sta-
tus Score (EDSS). All participants completed MoCA. BDI was
administered to 44 patients.

Patients who gained 17-22 points on MoCA were considered
to have mild to moderate CI, as recommended by the validation
study of Georgian language MoCA [8]. Patients obtaining 16 or
less points were classified as severely impaired.

Individual scores of each subtest, such as visuospatial abilities,
naming, attention, language, abstraction, delayed recall memory
and orientation were analyzed. Patients who scored zero on trial
making or abstraction subtests were considered to have executive
dysfunction. Patients who scored zero on verbal fluency subtests
were considered to have impaired verbal fluency. We also identi-
fied patients who scored less than 50% of the total score on the
visuospatial, naming, attention, language, delayed memory and
orientation subtests. Variables are reported as meantSD and per-
centage. The internal consistency of the MoCA was measured with
the Cronbach’s alpha. Correlations between MoCA subtests and the
final score of the test were calculated using the Pearson’s corre-
lation coefficient (r). Relationships between categorical variables
was calculated using Chi square statistics. Multiple linear regres-
sion analysis was used to assess the predictors of CI.

Results and discussion. The main characteristics of the study
population are outlined in Table 1. The mean age of the subjects
was 39.0+9.8 years. Most patients were female (69.8%). Thirty-
nine (73.6%) patients had a higher education level. Thirty-nine
percent of the subjects were unemployed. Most patients (81.1%)
were diagnosed with relapsing-remitting MS (RRMS). The
mean disease duration was 6.1£5.1 years, and the mean EDSS
score was 3.1£1.5. Among the patients, 56.6% were on disease-
modifying treatment (DMT), while the remaining 43.4% had
never received it. Clinically significant depression, defined as
>19 scores on BDI, was identified in nine patients (20.5%).

Table 1. Characteristics of the study population

MS patients
Number of participants n 53
Age (y), mean + SD 39.0 (£9.8)
Women 7 (%) 37 (69.8%)
Men n (%) 16 (30.2)
Education (y), mean + SD 142+1.9
Education >15 y, n (%) 39 (73.6%)
Education <14y, n (%) 14 (26.4%)
Employed 7 (%) 32 (60.4%%)
Unemployed 7 (%) 21 (39.6%)
Disease duration (y), mean + SD 6.1+5.1
EDSS score, mean + SD 3.1+1.5
MS subtype
RRMS 7 (%) 43 (81.1%)
SPMS n (%) 8 (15.1%)
PPMS 1 (%) 2 (3.8%)

PPMS - primary progressive multiple sclerosis; RRMS - relapsing remitting multiple sclerosis; SD - standard deviation;
SPMS - secondary progressive multiple sclerosis
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Table 2. Mean scores of MoCA and its subtests. Correlation of MoCA subtests with the final MoCA score.

Mean score+SD Pvalue Pearson’s r P value
MoCA 22.9+3.7 <0.0001 - -
Visuospatial/Executive 3.8+1.2 0.1 0.714 <0.0001
Naming 2.9+0.3 0.4 0.154 0.3
Attention 5.1£1.0 0.2 0.502 <0.0001
Language 1.8+£0.8 0.2 0.510 <0.001
Abstraction 0.9+0.7 0.2 0.403 0.002
Delayed Memory 2.5+0.7 0.2 0.651 <0.0001
Orientation 5.9+0.6 03 0.220 0.1

Table 3. Logistic regression analysis for various factors affecting cognitive status in patients with MS

Coefficient Odds Ratio 95% CI P
Age 0.0162 1.0164 0.9517 - 1.0854 0.6287
Education (years) -0.2943 0.7450 0.5404 - 1.0272 0.0325
Duration 0.0022 1.0022 0.8830-1.1376 0.9726
EDSS 0.5015 1.6512 1.0272 - 2.6545 0.0384
Progressive course 0.2077 1.2308 1.0166 - 1.4901 0.0333

Table 2 shows the mean scores of MoCA and all subtests. In
general, twenty-two subjects (41.5%) received abnormal scores
on MoCA. Nineteen patients (35.8%) scored 22 to 17, and were
therefore classified as having mild to moderate CI. Three pa-
tients (5.7%) obtained < 16 points and were regarded as severely
impaired.

Number of patients, who received low scores on individual
subtests of the MoCA, was 41 (77.4%). Most of the patients
(50.9%) failed the delayed memory test, twenty-two (41.5%)
patients had zero scores on any of the subtests evaluating execu-
tive function (Trial making, Abstraction), 15 subjects (28.3%)
received zero score on verbal memory test, nine patients (17%)
failed visuospatial subtest and 4 (7.5%) patients showed im-
paired attention.

The test showed good internal consistency (Cronbach’s al-
pha 0.68). All subtests were positively correlated with the final
MoCA score, and two subtests, Visuospatial/Executive and De-
layed memory, demonstrated the strongest positive correlation
(Pearson’s r = 0.714 and 0.651 respectively, p < 0.0001).

We could not identify any correlation between BDI scores
and cognitive outcome, however the prevalence of clini-
cally significant depression was higher among subjects with
CI compared to those without cognitive decline (22.7% vs.
12.9%).

We used multiple regression analysis to identify predictors of
CI in patients with MS. We found a moderate, but statistically
significant correlation between education years, EDSS score,
progressive disease course, and CI in MS patients (Table 3). A
chi-square test of independence showed a significant association
between CI and unemployment X? (2, N=53) = 4.5, p < .034.
The proportion of patients with cognitive decline did not differ
by DMT status X? (2, N=53) = 0.2, p < .64.

Evidence from current research suggests that CI is very com-
mon in patients with MS, affecting 22%-70% of patients with
MS [9,14]. It substantially impacts the daily and working abili-
ties of patients and is one of the main predictors of occupational
disability [4]. Timely identification of cognitive dysfunction en-
sures adequate management of MS patients and might improve
their quality of life.
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Thorough neuropsychological assessment is time-consuming,
costly, and requires the presence of neuropsychological service
at the site. There is an urgent need for sensitive and reliable
screening instruments in MS that would address specific aspects
of CI in this population [12].

MoCA is the most widely used screening test for MCI. Va-
lidity and reliability of the test have been investigated in many
neurological conditions [10]. There are few studies that have
addressed the application of MoCA in MS patients and found
that it correlates well with standardized neuropsychological in-
struments, specifically developed for MS [2,6,11]. One of the
main advantages of MoCA is that it evaluates two commonly
affected cognitive domains, i.e., the executive system and verbal
memory.

This was the first study to evaluate the prevalence of CI in
Georgian patients with MS using MoCA. The overall prevalence
of CI in our MS group was 41.5%. Moreover, 35.8% of sub-
jects had mild to moderate CI, which is three times higher than
that reported previously by a population-based study in Geor-
gia [7]. Severe cognitive impairment was identified in 5.7% of
the patients. As expected, MS patients most commonly failed
the subtests evaluating delayed memory and executive system.
Our results are compatible with the recent multi-center study
by Ruano et al., revealing CI in 46% of MS patients. Executive
function was reported to be the second most commonly affected
cognitive sphere in this cohort [15].

Disease modifying drugs reduce activity and progression
of MS, but their impact on cognitive status of MS patients is
unclear. We could not find any association between DMT and
cognitive outcome. In our study, proportion of subjects with CI
was similar among treatment naive patients and those who were
under continuous DMT.

We found significant association between CI and unemploy-
ment. Number of jobless patients was twice as high in CI group.
Clinically significant depression was more common among pa-
tients with CI, indicating potential negative impact of depression
on cognitive functioning. We found that lower education status,
higher physical disability and progressive disease course are the
main risk factors for CI in patients with MS.
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Conclusion. Prevalence of CI is reasonably high among pa-
tients with MS and should warrant implementation of regular
cognitive assessment with valid psychometric instruments. De-
pression is more common in cognitively impaired MS patients
and should be addressed appropriately.
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SUMMARY

EVALUATION OF COGNITIVE IMPAIRMENT IN PA-
TIENTS WITH MULTIPLE SCLEROSIS USING GEOR-
GIAN LANGUAGE MONTREAL COGNITIVE ASSESS-
MENT

"Botchorishvili N., 2Mikeladze N., 'Dzagnidze A.,
*Mikava N., 'Janelidze M.

ITbilisi State Medical University; S. Khechinashvili University
Hospital, Thilisi, Georgia

The main objective of the study was to evaluate the preva-
lence and risk factors of cognitive impairment in patients with
multiple sclerosis.

Fifty-three patients with multiple sclerosis were enrolled in
this cross-sectional study. Study participants underwent neuro-
logical status examination and cognitive screening with Montre-
al Cognitive Assessment. Beck Depression Inventory was used
to assess mental health. Statistical analysis was performed using
SPSS software, version 26.0.

The overall prevalence of cognitive impairment in our group
was 42%. We found that higher physical disability and progres-
sive disease course are main risk-factors for cognitive decline in
patients with multiple sclerosis.

Keywords: cognitive impairment, multiple sclerosis, risk-
factors.

PE3IOME

OIIEHKA KOTHUTHWBHBIX HAPYIIEHHUM V IAIH-
EHTOB C PACCEAAHHBIM CKJIEPO30M IT1PU ITIOMO-
I MOHPEAJIbCKOWM IIKAJIBI OLIEHKHA KOT'HU-
THUBHBIX ®YHKIIUIA

"Bouopnmuiu H.T., 2Muxenanze H.A., I3arunaze A.III.,
*Muxasa H.I"., Izkaneanaze M.T.

"Tounucckuil 20cy0apcmeetibiil. MEOUYUHCKULL YHUBCPCUMEN;
2Vuusepcumemckasn knunuka um. C. Xevunaweunu, I pysus

Lenbio Mccleq0BaHuUs SIBUJIOCH U3YUSHNE PACIIPOCTPAHECHHUS
KOTHUTHUBHBIX HapyLueHmZ Yy HNanueHTOB C PaCCCAHHBIM CKJIC-
po3oM. B Kpocc-CeKIIMOHHOE HCCIIeIOBaHNE BKITIOUEHO 53 ma-
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IIIEHTa C PacCesHHBbIM cKiepo3oM. Ilannenram nposeneH He-
BpOHOFI/I‘leCKHﬁ OCMOTP U KOrHUTHBHAs OLCHKA IPH IOMOLIN
MoHpealibCKOH IIKaJIbl OLIEHKH KOTHUTUBHBIX (yHKuuid. C 1e-
JIbIO CKPUHMHTIA JCTIPECCUH OHU 3aIlOJIHUIIM OIPOCHUK Jerpec-
cun beka. Craructuueckuil aHajau3 HMCCIIELOBAHUS IPOBEACH
Ipu noMouy nporpammsl SPSS v26.
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PaCHpOCTpaHeHMe KOTHUTHUBHBIX HapyLUCHI/Il\/’I B I'pynrIie uc-
cienoBanus coctaBuiio 42%. Pe3ynbraTsl NpOBEIEHHOTO HC-
CJICOBaHNs BbIABUIIU, YTO BbBICOKAsA CTCIICHb OI'PaHUYCHUSA
(usuyecKoit crmocoOHOCTH U MporpeccuBHas Gopma 3aboie-
BAaHHA SABJIAIOTCS I'NTABHBIM pI/ICK—(baKTOpOM KOIHUTHUBHBIX Ha-
PYLICHHH y ALHEHTOB C PACCESHHBIM CKJIEPO30M.
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MEXAY XAPAKTEPOM ITPOT'HO3A 1 OCOBEHHOCTAMM JEBIOTOB
ITPU PASHBIX TUTTIAX TEYEHUSA PACCESIHHOI'O CKJIEPO3A

Boaommuna H.II., Bacunosckuii B.B., Herpeoa T.B., Cyxopykos B.B., Kup:xunep B.M.

I'Y «Mncmumym neeponocuu, ncuxuampuu u HapKoio2uu
Hayuonanwrotl akademuu MeOuyuHckux Hayk Ykpaunoly, Xapvkos, Yxkpauna

Bompoc o nuarHocTHYECKOM 3HaYEHUN KIMHUYECKHX ITOKa-
3areneii nedrora mpu paccesHHOM ckiiepose (PC) u ero ponb B
JanpHeineM (OPMHUPOBAHUN OCOOCHHOCTEH TEUSHHS W TPO-
THO32 3TOTO 3a00JIEBaHMS SBIISACTCS HEJOCTATOTHO M3yUECHHBIM
n auckyccruoHHbM [8-10,13,16,17,20]. IIporHos, kak oxuma-
eMBI pe3ynbTaT IPEeAIIECTBYIOMETO TEUCHUs 3a00IeBaHus,
HOCHT MHTETPATHBHBIM XapaKTep W 3aBHCHUT OT KIMHHYECKOH
HMHTEPIPETANNH BCEH KapTHHBI OOJIE3HHU B IIEJIOM, BKIIOYAs pe-
TPOCTIEKTUBHBIM aHAJIN3 HTANOB 3a00NEBAHUS BO BPEMEHHOM
acIIeKTe, T.€., IO CYIIECTBY, MPEICTABISET COOON IKCIEPTHYIO
OIICHKY, POBEICHHYIO BpadoM-HeBpoioroM [5-7,13,15,18].

M3BecTHO, 4TO XapakTep MPOTHO3a MPU PEIUIUBHPYIOMIEM
teuennu (PT), B menom, pacueHnBaeTcst Kak Onaronpustaeii. Ox-
HAKO TIPH 9TOM THUIIE TEUCHHS CYIECTBYIOT MHOTOOOpa3HbIE BapH-
QHTHI, OTNUYAIOIINECS] CBOMM KIMHIIECKUM 3BYJaHHEM U IPOTHO-
CTMYECKOHN 3HAUMMOCTBIO. Tak, HaIM4YKMe KIMHUYECKUX MapKepoB,
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CBUJIETENBCTBYIOMINX O PHCKE BBICOKOHM TpaHC(OpManuu BO BTO-
puuHo-TiporpeauenTHoe TedeHne (BIIT), mo3BomnsieT TpakToBarh
TeKyIuil nporuo3 npu PT kak HeonpeneneHHbIH.

VY G6onbHBIX ¢ porpeaueHTHBIME TuiaMu Tedenus (I1TT), ko-
TOpBIE, B OCHOBHOM, XapaKTePU3YIOTCS OBICTPBIMU TEMITAMH Ha-
KOTUICHUSI HEBPOJIOTHYECKOTO Ae(UINTA U BBICOKOH CTETEHBIO
WHBaINAN3ANNY, B TIOABIISIONEM OONBIINHCTBE Clydaes (op-
MHUpYeTCsl HeOIaronpusaTHeINA mporHos [4,5]. OgHako naxke mpu
9THX TUMAX TEUCHUS y YaCTH OONBHBIX CIELyeT BBIIEISITh OTHO-
CHUTEIBHO «J00POKaUeCTBEHHBII» BapHAHT MPOTHO3a — HEOMpe-
JeTICHHBIA, UMEIOMUil XapakTepHble 0COOCHHOCTH, BEAYIINMH
13 KOTOPBIX SIBASETCSA ATUTEIBHBIN MEPHOJ PEIUIUBHPYIOIIETO
srana npu BIIT, meqyenHoe nmoctynarenbHOE HAKOIJIEHHE He-
BPOJIOTHYECKOTO Ae(HIIUTA Ha 3Tarle BTOPUIHOTO U TIEPBUYHOTO
TIPOTPECCUPOBAHNS, TTOTOKHUTEIBHBIN OTBET HA PA3INYHBIC Me-
TOJIBI TTATOTEHETHUECKON U CUMITTOMaTHUECKON TepariH.



