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Pe3rome

Uncsio [Uau3HbIX TAIEHTOB esKer0lHO YBeJIMYMBAETCS U COCTaBJIsIeT 0oJiee 2 MJIH. YeJI0BEK, IIPU 9TOM
JIOJIA €5KerofHOT0 IPUPOCTa JUATU3HBIX IPOTPaMM UCYUCIAETCA 6-12%. OTMedaeTcs BbICOKas KOPPesIAAsa
MeSKTy HaJTMIMeM KOTHUTHBHBIX HAPYIIIEHUH U JIETATbHOCTHIO THATM3HBIX TAIIIEHTOB, YTO 00YC/IaB/INBaET
AKTYaJbHOCTb CKPUHUHTA KOTHUTHUBHBIX (DYHKITUH Y TUAJIU3HBIX 00JIBHBIX C UCIIOJIb30BAHUEM Pa3INIHBIX
HeHpOoInCUX0J0TMYeCKUX KA.

Ileas ucciaenoBaHus: N3yyeHre KOTHUTUBHOT'O CTAaTyca U BbIsIBJIeHUE KOTHUTUBHBIX HApylLlIeHUH y a-
I[EeHTOB C TEPMIHAIBHOH CTaquel XpOHNYECKOH 00/Ie3HN IT0Y€EK, KOPPUTHUPYEMOI METOIOM IIPOTPAMMHOTO
reMoJuaIn3a, a TakKe oljeHKa (haKTOPOB PUCKa Pa3BUTHA KOTHUTUBHBIX HApYIIeHUH Y JaHHOU KaTeropuu
OOJIBHBIX.

MarepuaJsbl 1 MeToabl. OOcenoBaau 83 YejoBeKka B Bo3pacTe OT 28 10 78 JieT (CpegHU BO3pacT
56,7+13,7 jier). OCHOBHYIO I'PYyIIIly COCTAaBUJIU 53 YesjioBeKa, [Io/Iy4daBlire IPOrpaMMHBIN reMoauanua: 23
My>kunHBI 1 30 skeHITH. CpeJHUI BO3pacT O0JIBHBIX B 9TOH Ipymie cocTaBua 58,3+13,3 jteT. ['pymiry KOHT-
poJis cocraBuin 30 YeJIoBeK 6e3 ImaToIoruy movek: 13 MyskunH 1 17 skeHInmuH. CpeJHUI BO3PacT B TPyIIIIe
KOHTPOJIsI coCcTaBuiI 53,6+14,9 jeT. [l71 BbIsIBJI€HNs1 KOTHUTUBHBIX HApyIIeHUH U OLleHKU HeUPOIICUX0JI0-
TUYECKOTO cTaryca BeIoOpasu mkaabl MoCA u SLUMS. Vcosib30BaIi METOIBI MaTeEMATHYeCKOH 00paboTKI
JAHHBIX UCCJIelOBAaHUS: UHAYKTUBHAsI CTATUCTUKA, KOPPEJISINMOHHBIN aHA/IN3.

PeaysbraThl. BEIABHA/IN, YTO Y AUAIN3HBIX AIIMEHTOB KOTHUTUBHBIE HAPYILLIECHNAA BCTPEYAIOTCA 3HAYHU-
TesabHO vauie (75,5-81,1% cayvaes, p=0,05) 110 CpaBHEHHUIO C JIMIJAMH, He UMEIOIIAMU I1aTOJIOTUH IT04eK. [To-
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Ka3aJIy 00JIBIIYIO YyBCTBUTEIBHOCTD Kbl SLUMS o orHotmenmio k MoCA (p=0,05, 1oBepHuTeTbHBIH UH-
TepBaJ / 11 — 95,0%). @akTopaMu pucKa pa3BUTHsI KOTHUTUBHBIX HApYILIeHUH Y IUaIU3HbBIX [TAII1eHTOB
SIBJISIJTACH YBEJTMUEHHE CTa’ka JINaJIn3a U Bo3pacTa 00JbHBIX (rs=—0,298%, HU3KUI pacyeTHBIA HHIEKC aJIeK-
BaTHOCTHU quanuia no moueBuHe (Kt/V menee 1,2).

3akJrodyeHue. Y 1MaJU3HBIX IAIJUEHTOB OIIpe/leJs1eTCsl BBICOKUM PUCK Pa3BUTHUsI KOTHUTUBHBIX HApY-
ILIeHUH, [IJIs1 CBOeBPEMEHHOT'0 BbISIBJIEHNU I KOTOPBIX IPAKTUKYIOIINM BpayaM peKOMeH/1yeTCsI UCII0Ib30BaTh
CKPHUHHUHIOBblEe HEPOIICUXO0JI0TUYeCKHe uccaeqoBanus. Hajnune KOTHUTUBHBIX HapyIIeHU, [10 pe3ysib-
TaTaMm TeCTUPOBAHUS, ABJISIETCS I0KAa3aHUeM K KOHCYJIBTAllUK CIIelIuaJIiCTa.

Karoueebvle cnosa: xporuueckas 60ae3Hb nouer; NpopammHbLiL 2eMo0UANIUS; KOZHUMUBHbLE HAPYULeHUSL;
Hetiponcuxono2uteckoe uccredosarue; MoCA; SLUMS

Summary

The number of dialysis patients is increasing every year and is estimated to be more than 2 million, with
an annual increase of 6-12% in dialysis programs. There is a high correlation between cognitive impairment
and mortality in dialysis patients, which suggests the relevance of screening cognitive functions in dialysis pa-
tients using different neuropsychological scales.

Aim of the study was to test the cognitive status and identify cognitive impairment in patients with terminal
stage of chronic kidney disease treated using program hemodialysis, as well as to evaluate risk factors for cog-
nitive impairment in this category of patients.

Material and methods. 83 patients aged 28 to 78 years (mean age 56.7+13.7 years) were examined. The
main group included 53 people who received program hemodialysis, of them 23 men and 30 women. The
mean age of patients in this group was 58.3+13.3 years. The control group composed of 30 individuals without
kidney diseases, including 13 men and 17 women. The mean age in the control group was 53.6+14.9 years. The
MoCA and SLUMS scales were chosen for detecting cognitive impairment and assessment of neuropsycho-
logical status. We used mathematical methods of research data processing such as inductive statistics and cor-
relation analysis.

Results. Cognitive impairment was found to be significantly more frequent in dialysis patients (75.5-81.1%
of cases, P=0.05) compared to those without kidney pathology. The SLUMS scale was shown to be more sen-
sitive than MoCA (P=0.05, CI 95.0%). The risk factors of cognitive impairment in dialysis patients included in-
creased dialysis duration, age (rs=—0.298) and low estimated urea dialysis adequacy index (Kt/V less than 1.2).

Conclusion. A high risk of cognitive impairment is common in dialysis patients. For its timely detection,
the screening neuropsychological test are recommended to be used by clinicians. Cognitive impairment, di-

agnosed by the tests, is an indication for a specialist consultation.

Keywords: chronic kidney disease; program hemodialysis; cognitive impairment; neuropsychological study;

MoCA; SLUMS
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BBenenue

C pa3BUTHEM TEXHOJIOTUN KOPPEKIINU TEP-
MUHAJBHON nmouyeuyHoi Hegoctarodynoctu (TITH)
BO3HHUKJIa HEOOXOAMMOCTh IlepeBojia NallieHTOB
Ha 3aMeCTUTEJbHYIO IToYeuHyo Tepanuto (3117T), a
MMEHHO: POTPAaMMHBIN TeMOINaJIN3, IEPUTOHE-
aJIBHBIN TUaIN3 WU QYHKIIMOHUPYIOIINH Touey-
HBIHM TpaHCIIaHTAT. UNCJI0 MarueHToB, T0JIyYaio-
mux 31T, esKerogHo yBeJInunBaeTCsI U COCTaBJIAET
BO BCeM Mupe OoJiee 2 MJIH. 4eJIOBEK, IIPU 3TOM
JOJIA €KEerOAHOr0 MpUpPOCTa JUAJIU3HBIX IIPO-
rpaMm ucuucisercs 6-12% [1]. Ilo mauabiM Poc-
CHUICKOr0 AMaau3HOro obiiectsa Ha 31 mexabps
2018 r. B Hameit crpane 3IIT mosyuanu 54953
6osbpHBIX ¢ TITH. B 00111€#1 CTPYKType IanueHToB,
nosryyatomuyx 3117, mpocseskuBaeTcsa oTyevinBas
TeHJIEHI[UA K YBEJIMUEHUIO JOJIU IPOrPaMMHOTI0
reMouaJinia, yaejabHbIIl BeCc KOoToporo B 2018
rony JOCTur 77,6%.

B xofe amu1eMruoI0TUYECKUX UCCAeN0BAHNN
OblJ1a BbIsIBJIEHA OTUYETINBAsI 3aBUCUMOCTD MEKTY
CHI’KEHHEM CKOPOCTH KJIYOOYKOBON (hUIBTpalii

Introduction

The technological advances in the manage-
ment of terminal renal failure (TRF) made it neces-
sary to switch patients to renal replacement ther-
apy (RRT) including program hemodialysis,
peritoneal dialysis or a functioning kidney trans-
plant. The number of patients receiving RRT is in-
creasing annually, with more than 2 million people
worldwide, and the annual rate of increase in dial-
ysis programs ranges from 6 to 12% [1]. According
to the Russian Dialysis Society as of December 31,
2018, 54953 patients with TRF were receiving RRT
in Russia. The proportion of patients on program
hemodialysis in the overall structure of patients re-
ceiving RRT shows a distinct tendency to increase
reaching 77.6% in 2018.

The epidemiological studies revealed a definite
relationship between the reduced glomerular filtra-
tion rate and high cardiovascular mortality in dial-
ysis patients [2, 3], which is extremely strong in pa-
tients on RRT [4]. In TRF vascular remodeling
progresses, new vascular risk factors directly related
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1 BBICOKOU CepAeYHO-COCYIUCTOH JIeTATbHOCTHIO
IUaJIN3HBIX AIIMEHTOB [2, 3], T0JIs1 KOTOPOH Kpari-
He BBICOKA CpeM ITallMeHTOB, HaXOOSAIIUXCS Ha
3IIT [4]. ITpu pasButuu TTIH B opranuame npomoJ-
JKAETCS peMOAeJIMpPOBaHue COCYIHUCTOrO PycJa,
YCYTYOJISAIOTCS ¥ T0OABJISIIOTCS HOBBIE COCYIVICThIE
¢aKkTOpbI pHUCKa, HETIOCPEJICTBEHHO CBSI3aHHBIE C
caMoll Tpolenypoll [OHaaM3a, IPOrpecCUpYIOT
1epeOpOBaCKyIsIpHBIE HapyIIeHus [5]. FI3BecTHO,
4YTO Y OMAJIN3HBIX IalMEHTOB MHOTOKPATHO yBe-
JIMYMBAETCSI PUCK KAK OCTPBIX, TAK ¥ XPOHUYECKUX
HapyIIeHnH MO3TOBOTO KPOBOOOPAIIEHHS, U, KaK
CJIeJICTBUE, YCYTYOJAETCSA PUCK PA3BUTHS KOTHU-
TUBHBIX HapymeHuil (KH), cHuskaeTcs1 Ka4ecTBO
JKU3HU [6, 7]. [Io maHHBIM MeTa-aHa/au3a, [IpoBe-
nennoro Etgen T. B 2012 1., XxpoHHU4YecKasi 60JIe3Hb
MOYEK SIBJISIETCSI CTaTUCTUYECKN 3HAYMMbIM He3a-
BUCHUMBIM COMaTH4eCKUM (paKTOpOM pHCKa pa3Bu-
tusa KH [8]. B gocTynHO#l aHa/iuay Juteparype
OTMeYaeTCs BBICOKasi KOPpPeIAnUs MesKay HaJlu-
gyueM KH u seranpHOCTBIO ITaneHToB ¢ TITH.
ComtacHO MeXIyHAapOIHBIM KJINHUYECKUM
PEeKOMeHIausAM IIPU ITI0J03PEeHNN NN PA3BUTUHA
y nmanuenTta KH nmpaxkTukyomuM BpadaM peKo-
MEHJI0BaHa peryjsgpHas OLeHKa U MOHUTOPUHT
KOTHUTHUBHOTI'O CTaTyca C UCIOJIb30BaHUEM Hell-
POIICUX0JI0TUYECKUX KA. [lepess BpauoM BCTaeT
npobJieMa ONTUMaILHOTO BhIOOPA TOUM WJIN MHOMU
CKPUHUHTOBOU IITKAJIbI [IJ151 OIIEHKU BBICIIUX IICU-
XU4YeCKUX (PyHKIMH y nanueHTa. B cooTBeTcTBUU
C MesKIYHapOOHBIMU U HAlMOHAJbHBIMY KJIMHU-
YeCKUMHM PEeKOMEHIAIUAMM [JIs1 BBISIBJIEHUA U
OIIEHKU BBIPAYKEHHOCTHU JIEMEHTHBIX PACCTPONCTB
HCI0JIB3YIOTCSI Pa3/INYHble HeHpPOIICUX0JI0THYe-
CKHE TeCThI, HalIlpUMep: KpaTKasl IIKaJia OI[eHK!
IICUXUYeCKoro craryca (axes. Mini-mental State
Examination, MMSE) u tect Munu-Kor (awnex.
Mini-Cog), ymoO6HbIe IO BpEMEHHBIM 3aTparaM Ha
X TIpOBelleHre, OJHAKO oOJjamaroniue HU3KOU
YyBCTBUTEJBbHOCTBI0 M CHENU(PUUHOCTHIO B
BBIABJEeHUN aodeMeHTHBIXx KH. B HacTosmiee
BpeEMsI OTHUM M3 MIMPOKO MCIOJIb3YEMBbIX, 00J1a-
MAIOMIUKA XOpoIled ToKa3aTreJbHOW 6a30i, u
OTHMM M3 HanboJee YYBCTBUTEJIHHBIX U CIEIH-
(pUYHBIX CKPUHUHTOBBIX TECTOB JIJIsI BBISIBJIEHU S
Jerkux u ymepeHnsbix KH, cuntaercsa Monpeass-
CKas IIKajda OIleHKU KOTHUTHUBHBIX (PYHKIUN
(aHgr. Montreal Cognitive Assessment,
MoCA) [9-11]. 3Tu [maHHBIE NOATBEPIKIAIOTCS
pes3yabraraMyu MeTa-aHaau3a, IIPOBENeHHOIO B
Kuraiickom yHusepcutere lonkoHra B 2015
rony [12]. OpgHako no3nHee, B uccaenosannu Car-
son N., i 1p., 2018, 6BLTa TPOBEIeHa TOBTOPHAS
OIleHKa KPpUTEpUEB MpuMeHeHus mKaabl MoCA.
[TokasaHo, YTO W3HAYAJBHO MIPEJIOKEHHBIE OTCe-
Kalolre TOYKA B 26/30 IPUBOAAT K TUTIEPIUATHO-
CTUKE U II0SIBJIEHUIO OO0JILIIIOr0 KOJINYECTBA JI0K-
HOIIOJIO’KUTETbHBIX ~ PEe3YJIBTaTOB, O0COOEHHO

Ccpenu JinuIi IMOoKNJI0ro Bo3pacTa nJin 'y Jiuii C Hu3-

to the dialysis procedure appear and become more
prominent contributing to advanced cerebrovascu-
lar disease [5]. Dialysis patients are known to have
considerably higher risk of both acute and chronic
cerebrovascular disorders, and as a result, cognitive
impairment (CI) and low life quality are increasingly
seen [6, 7]. According to meta-analysis by T. Etgen
(2012), chronic kidney disease is a significant inde-
pendent risk factor for cognitive impairment [8]. We
found a high correlation of CI and mortality in pa-
tients with TRF in the available literature.

According to the international clinical guide-
lines, when CI is suspected or already present, a
regular assessment and monitoring of the cogni-
tive status using neuropsychological scales is rec-
ommended. The clinician faces the challenge of
choosing the optimal screening scale for evaluat-
ing the patient's higher mental functions. In accor-
dance with international and national clinical
guidelines, various neuropsychological tests are
used to detect and assess the severity of dementia,
such as the Mini-Mental State Examination
(MMSE) and the Mini-Cog test, which are time-
saving but have low sensitivity and specificity in
detecting pre-dementia CI. The Montreal Cogni-
tive Assessment Scale (MoCA) is currently one of
the most widely used, well-established and most
sensitive and specific screening tests for mild and
moderate CI [9-11]. Its performance was proved by
a meta-analysis of Chinese University of Hong
Kongin 2015 [12]. However, later, in a study by Car-
son N., et al. (2018), the criteria for MoCA scale ap-
plication were reassessed. The initial cutoff points
0f 26/30 have been shown to result in overdiagno-
sis and a large number of false positives, especially
among the elderly or those with low education
level [13].In 2006, an alternative neuropsycholog-
ical assessment scale, the University of Saint Louis
Mental Status (SLUMS) was developed, which is
relatively little known to practitioners to date. Ev-
idence suggests that this scale could be used for
the timely diagnosis of pre-dementia CI [11, 14,
15]. In a recent analysis of CI assessment in clini-
cal studies (2018), this questionnaire, along with a
number of other neuropsychological tools, was
characterized as promising, with special mention-
ing of the fact that its effectiveness as a criterion
for evaluating cognitive functions was not as-
sessed in different populations [11].

All mentioned above determines the relevance
of screening of cognitive functions in patients on
program hemodialysis using various neuropsycho-
logical scales.

The objective of the present study is to exam-
ine the cognitive status and identify cognitive im-
pairment in patients with terminal chronic kidney
disease controlled by program hemodialysis, as
well as to assess risk factors for cognitive impair-
ment in this category of patients.

GENERAL REANIMATOLOGY, 2020, 16; 4
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KHNM ypoBHeM obOpasoBanus [13]. B 2006 . 6p11a
paspaboTaHa ajpTepHATHUBHAsS IIKaJIa OIEHKHU
HeWPOIICUX0JIOTUYECKOT0 CTaTyca M0 MeTOAUKe
Cent-Jlyucckoro yausepcurera (aHri. Saint Louis
University Mental Status, SLUMS), oTHOCHUTeIbHO
MaJIOM3BECTHASA JO HACTOAIILEr0 BpeMeHU Cpenu
MIPAaKTUKYIOMUX Bpadel. [IpuBonsATcs JaHHbIE O
BO3MOKHOM HCII0/Ib30BaHUU TAHHOM IMKAaJbl C
11eJIbI0 CBOEBPEMEHHOM JUarHOCTUKY JOIEMEHT-
Heix KH [11, 14, 15]. B HemaBHEM aHAJIUTUYECKOM
0630pe (2018 r.), mocBsimenHoMy orienke KH B
KJIUHUYECKUX MCCJIeJOBAHUSX, TaHHBIA OIMpPOC-
HUK, Hapsiy C psiioM JPYrUX HEHpPOIICUX0JI0ThYe-
CKUX HHCTPYMEHTOB, XapaKTepHU30BaJICA Kak
00J1aJAI0IIMI MHOTO00EMIAI0IM II0TEHIAIOM,
Opu 3TOM OTHeJIbHO Or0BapMBaJIOCh, YTO €TO
3 (PEeKTUBHOCTH B KAUYeCTBE KPUTEPHUEB OIIEHKU
KOTHUTHUBHBIX (DYHKITUH He Obl/Ia OIleHeHa B pas-
JIMYHBIX TONyIAnUAx [11].

Bce BrhIllIecka3aHHOEe O00YC/IaBINBAET aKTy-
QIBHOCTh CKPUHUHIA KOTHUTUBHBIX (DYHKIIUH Y
NalMeHTOB, HAXONANIUXCA Ha NPOrpaMMHOM
reMonaan3e, C WCIOJb30BAHUEM PA3TAYHBIX
HEeUPOICUXOJTOTUYECKHUX IITKAJT.

enb nccnenoBanus — U3y4eHUe KOTHUTHUB-
HOI'O CTaTyca U BBISIBJICHAE KOTHUTHUBHBIX HAPY-
LIEHUH y NalyeHTOB ¢ TepMUHAJIbHOU cTanuei
XpPOHUYECKOU OOJIE3HH MOYEK, KOPPUTHPYEMOI
MEeTOOM IIPOTPAMMHOI0 TeMOINaIN3a, a TaKKe
OlleHKa (paKTOPOB PHCKa Pa3BUTH I KOTHUTUBHBIX
HapYyIIEeHUH Yy TAaHHOH KaTerOpuM OOJTbHBIX.

MarepuaJ 1 MeTObI

O6cienyeMble TAIMEHThI HAXOIWJINCH Ha TIJIaHO-
BOM aMOYJTaTOPHOM JIEYEHUH B OT/I€JIEHUY IPABUTAIIOH-
HOU XUPYpruu KpoBU U remoguanusa Huskeropoackoi
00/1aCTHOI KJIMHUYECKOU 00JIbHUIIBI M. H. A. Cemariiko
B 2018-20191T.

BkJ/roueHre manyeHToB B JAaHHOE PaHI0MU3UPO-
BaHHOE KOHTPOJIMPyeMOe KJIMHINYECKOe MCCIIeJOBaHNe
apasijiesIbHbIX TPYIIT IPOBOJUIN METO/IOM CILJIOIITHOM
BbIOOPKU. KpuTepusiMmm BKJIIOYEHUS OBIJINA: BO3PACT
o118 1o 85 JsieT; HaIM4YMe qUaTU3HON CTaIuy XPOHUYe-
CKOM 60JIE3HU TIOYEK, CTa’K MPOTPAMMHOIO TreMOJIAa-
sm3a 6oJiee 1 roaa; aleKBaTHOCTh MMPOBOUMOTO MPO-
rpaMMHOI0 TreMoiuanuia (He MeHee 3 CeaHCOB B
HeJeJII0, He MeHee 4 4acoB/CeaHC, pacueTHbIN WH/IEKC
aIeKBaTHOCTU auaansa 1mo moueBuHe (Kt/V) He MeHee
1,2, paccumThIBaEMbII Ha OCHOBAHUU JOJU CHUYKEHU S
MOY€BHUHBI, TIOTEPU Beca BO BpeMsI ITPOIeyPhI JUAIN3a,
BpeMs Tran3a U Beca 00JILHOT0); CIOCOOHOCTD TTOHU-
MaTh WHCTPYKIHMHU Bpada-uccjeaoBaTesisi, OTCyTCTBUE
pueMa ICUXOTPOIHBIX IIPernaparos, MOIMCAHHOE UH-
¢opMupoBaHHOE comtacye nanueHTa. Kpurepusmu He-
BRJTIOYEHU T/ UCKJTIOUYEeHUS B/ U3 MCCI€IOBAHUSI CUNTAIH
HaJTU4Yre TPeMOPOUIHON COMaTUIECKOU NI TICUXUYe-
CKOU ITaTOJIOTUH B CTaTUX IEKOMITEHCAIINH, TPEOYIOTIen
CPOYHOU KOHCYJIBTAIIUN CMEKHBIX CIIEIAATUCTOB NN
9KCTPEHHOU rOCIUTAIU3AIMH B CTAIlMOHAD; HAJIUYHe Y
00CcIeyeMoro KIMHUYECKHA BhIPAKEHHOU JIeNPeCcCHu
(oTIeHKa IO TepUaTPUYECKOH IITKaJIe Iepeccuu 6oJiee 6

Materials and Methods

The studied patients were undergoing elective out-
patient treatment at the Department of Gravitational
Blood Surgery and Hemodialysis of the Semashko Nizhny
Novgorod Regional Clinical Hospital in 2018-2019.

The patients were included into randomized con-
trolled clinical trial with parallel groups using the contin-
uous sampling method. The inclusion criteria were age
from 18 to 85 years; dialysis stage of chronic kidney dis-
ease, duration of program hemodialysis more than 1
year; adequate program hemodialysis (3 and more ses-
sions per week, 4 and more hours/session, urea he-
modialysis adequacy index (Kt/V) not less than 1,2, cal-
culated using the percentage of urea reduction, weight
loss during dialysis procedure, duration of dialysis and
patient’s weight); the ability to understand the physi-
cian's instructions, no current use of psychotropic drugs,
informed consent signed by the patient. The criteria of
non-inclusion/exclusion were pre-existent decompen-
sated somatic or mental disease requiring an urgent spe-
cialist consultation or emergency hospital admission;
clinically significant depression (more than 6 points on
the geriatric depression scale); significant CI preventing
understanding the researcher’s instructions; current use
of medications with a likely risk of cognitive impairment
(sedatives, neuroleptics, and other drugs with possible
sedative effect).

A total of 83 people were studied, of whom 36
(43.4%) were men and 47 (56.6%) were women aged 28
to 78 (mean age 56.7+13.7 years). Patients were divided
into main and control groups. The main group composed
of 53 subjects with terminal CKD receiving program dial-
ysis. The control group included 30 participants without
kidney disease.

The patients were allocated to the main and control
groups using the stratified selection method, which in-
creased generalizability of the study findings. For this pur-
pose, the parameters, which could influence the variabil-
ity of the studied cognitive status (sex, age and education
level, presence/absence of kidney disease in the patients
of the department), were registered. We determined the
percentage ratio of the differing groups/strata in the gen-
eral population and recreated the percentage ratio of cor-
responding subgroups in the experimental samples.

Choice in the sub-sample was made based on ran-
dom selection by strata from the clinic database. After
that, the equivalence of the experimental and control
groups for the main socio-demographic parameters was
tested using inductive statistics. Detailed description of
the studied groups and assessment of statistical signifi-
cance of differences in socio-demographic parameters
are presented in table 1.

The results of testing demonstrate similarity of
studied socio-demographic parameters in the main and
control groups (table 1, P>0.05).

The following criteria were used for the interpreta-
tion of results. The maximal number of points in both
scales that could be scored was 30. In the MOSA scale, 26
points and more were considered as normal values, the
number of points <26 indicated CI [9]. On the SLUMS
scale, normal cognitive status corresponded to 27-30
points for people with higher or vocational secondary ed-
ucation, and 25-30 points for people with secondary gen-
eral education. Mild cognitive impairment (MCI) was
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Tabsmna 1. XapakTepHCTHKA HCCIeAYeMbIX FPYIII II0 BO3PACTY, IOy X YPOBHIO 00pa3oBaHHUsI.
Table 1. Characteristics of the studied groups by age, sex and level of education.

Parameters Values in groups P
Main, n=53 Control, n=30
Gender
Male 43.4% 43.3% P>0.05
Female 56.6% 56.7%
Age
<55 years old 40.2% 43.3% P>0.05
55-64 years old 32.1% 28.35%
>65 years old 27.7% 28.35%
Mean age, years 58.3+x13.3 53.6+14.9
Education level
Higher education 38.3% 36.7% P>0.05
Vocational secondary education 36.6% 36.7%
Secondary general education 25.1% 26.7%

Note. For percentage data, the differences by gender, age and education level were estimated using non-parametric methods. For
each parameter and category, the chi-square Pearson criterion with Yates continuity correction was applied to the 2X2 contingency
tables with independent samples. For comparison of data (mean age in the main and control groups) the parametric method,
Student’s t-test was applied. The double composite Kolmogorov-Smirnov test showed normality of metric age data (P>0.05).
ITpumeuanwue. Values in groups — 3HaueHus B rpynnax. [y ta6:1. 1-4: gender — 1moJ1; main — ocHOBHasI; control — KOHTPOJTb-
Hast; male — my»kunHbl; female — skeHIUHBL; years old — jieT; mean age, years — cpeHMi Bo3pacr, Jjiet; education — o6paso-
BaHue; level — kareropus; higher — Briciee; vocational secondary — cpesnHee crnernuasnbHoe; secondary general — cpengnee
obmiee. [Iy1s MPOIEHTHBIX JAHHBIX OI[EHKY Pas/IMYUH 110 IT0JIy, BO3PACTy U KaTeropusaM 00pa3oBaHus IPOBOIUIIN C IIOMOIIBIO
HellapaMeTpUYeCKUX MeToI0B. I/ KasKJoro IoKa3aresis U KaTeTOPUY IPUMeHIICS KpUTepUU XU-KBagpar Kpurepuii ITupcoxa
C TIOTIPaBKOil Ha HEMPEPBIBHOCTH MeTca /151 TaBJIuIT COMPSKEHHOCTH 2X2 C He3aBUCUMBIMK BLIGOPKaMU. JIJisi COTIOCTAB/EHHST
JAHHBIX (CpeJHUI BO3PACT B OCHOBHOU M KOHTPOJILHOI I'pyIax) IpUMeHsIN IapaMeTpUIecKUi MeTox — f-Kpurtepuil CTbio-
JIeHTa JJIs PaBHBIX qucnepcuii (mo JiuBuHio). [I[poBepKka Ha HOPMAJIBHOCTD PACIIpee/IeHHUsI METPUYECKUX JAHHBIX BO3pacTa
II0Ka3aJ/ia JOCTaTOYHOe COOTBETCTBUE 110 KpuTepuio KosiMoroposa-CMUpPHOBA, IBOMHOMY COCTaBHOMY KpuTepuio, (P>0,05).

0asI0B); HaIMYKe BhIpaskeHHbIX KH, mesrarorux HeBO3-
MOKHBIM IIOHUMAaHHE I/IHCprKIlI/Iﬁ nangyeHToM; IprueM
JIEKapCTBEHHBIX IIPENapATOB C BEPOSITHBIM PUCKOM CHU-
SKeHUsI KOTHUTHUBHBIX (PYHKIMH (TpaHKBUJIN3ATOPHI,
HEeHpOJIENITUKYU U Jp. JIEKAaPCTBEHHbIE CPELCTBA C BO3-
MO>KHBIM CEJIaTUBHBIM JIEHCTBUEM).

Bcero B xoje Hab 10meHus 00c/Ie0BaIu 83 Uesio-
BEKa, 13 HUX 36 My»KuuH (43,4%) u 47 :xenmuH (56,6%)
B BOo3pacTe 0T 28 1o 78 jieT (cpeaHuii Bo3pacr 56,7+13,7
Jer). [lantmeHTOB pa3ne/ i Ha OCHOBHYIO I KOHTPOJIb-
HYIO rpynnbl. OCHOBHYIO I'PYIILY COCTaBUAJIU 53 4eJ10-
BeKa C TepMUHAJIbHOU craaumeii XBII, mosydamomue
ITI'/T. KoHTpOJIBHYIO rpymry cocTaBHIH 30 yesoBek 6es
11aTOJIOI'UU II0YEK.

BBIOOPKY MCHBITYEMBIX B OCHOBHYIO ¥ KOHTPOJIb-
HYIO TpymIry ¢opMHUpOBaIN METOOM CTPATH(MHUIIIPO-
BaHHOTO O0TOOpPA, YTO MTO3BOJIMJIO IIOBBICUTH BO3MOK-
HOCTb eHepaJIu3allui BBIBOJOB UCCJaeJ0oBaHusA. [lia
9TOTr0 OIlpejiesis/Id KauyecTBa, KOTOpble MOTYT BJIUATH
Ha UBMEHYNBOCTH N3y4aeMOro Nnpru3Haka — KOTHUTUB-
HOTO cTaryca (1I1oJ1, BO3pacT ¥ YpOBeHb 00pa3oBaHus,
Ha/Imare/ OTCYyTCTBHE 3a00JI€BAHNA ITOYEK Y AI[IEHTOB
otgesenust). Onpenessian IPOLeHTHOEe COOTHOLIEHNEe
YHUCJAEHHOCTU Pa3/IMYaOIIUXCs 10 3TUM KadecTBaM
TpyIII/CcTpaT B reHepaJbHOW COBOKYITHOCTH M BOCCO3-
JlaBaJId IPOLIEHTHOE COOTHOIIIEHUEe COOTBETCTBYIOIINX
TIO/ITPYIIII B 9KCIIEPUMEHTAJIBHBIX BEHIOOPKAX.

OT6op B MOABBIOOPKE OCYIIECTBJISIIA HA OCHOBE
cJIydaifHOTO OTOOpa MO CcTpaTaM u3 0as3bl KJIWHUKU.
ITocste 4ero, 9KBUBAIEHTHOCTH OIIBITHOM ¥ KOHTPOJIEHON
TPYIIII [10 OCHOBHBIM COLIMAIBbHO-1eMOIpaUUeCKUM I10-
Ka3aTeJIsIM IPOBEPSIIN MEeTOAaMU NHAYKTUBHOMN CTaTH-
cTuKU. IlogpoOGHYI0 XapaKTEPHUCTHKY WCCIETyeMbIX
TPYIII ¥ OIIEHKY CTaTHCTUYECKON 3HAYMMOCTH PA3JITIIH
B COLUQ/IbHO-IeMOrpadu4eCcKUx IIoKas3are isIX IpeicTa-
BUWJIA B TA0JI. 1.

documented with a score of 21 to 26 in patients with
higher or vocational secondary education and 20 to 24 in
participants with secondary general education. The
number of points <20 corresponded to severe CI (de-
mentia) in subjects with higher or vocational secondary
education, and <19 points was diagnostic for dementia
in those with secondary general education) [15].

The study was conducted in compliance with the
Helsinki Declaration and approved by the Privolzhsky
Medical Research University ethics committee. Informed
consent was obtained from each patient.

Statistical data analysis was done retrospectively
using the Microsoft Excel, STATGRAPHICS Centurion,
Statistica, SPSS software.

In order to test statistical hypotheses of differences
(HO/H1) between the variables, we used non-parametric
statistics such as Pearson's Chi-square criterion (adjusted
by Yates correction) for 2X2 continuity tables for inde-
pendent samples to estimate the binary differences (sex,
age, education); Mann-Whitney U-criterion for data in the
MoCA and SLUMS rank scales for cognitive status assess-
ment; the Student’s #-test for independent samples when
comparing metric data after the Kolmogorov-Smirnov test
for normality, and the Spearman rank correlation test.

Results and Discussion

The cognitive impairment (MoCA<26 scores)
was found in 40 patients (75.5%) from the main
group, of whom 18 were women (45%) and 22 were
men (55%). In the control group, CI was diagnosed
in only 8 patients (26.7%), of whom 6 women (75%)
and 2 men (25%).

There were no statistically significant differ-
ences in cognitive status between the main and
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PesysibraThl IPOBEPKU CTATUCTAYECKUX TUIIOTE3 O
CXOJICTBE BCEX CPAaBHMBAEMBIX COIIATIBLHO-IeMorpadu-
YeCKUX IT0Ka3aresieil T03BOJISIOT UCIO0/Ih30BaTh JaH-
Hble BEIOOPKH B Ka4eCTBe OCHOBHOM W KOHTPOJIBHOM
rpynms (p>0,05, Tabi.1).

VHTepIipeTanuio pe3yIsTaToB IPOBOIUIN 110 CJIe-
JYIOIIUM KpUTEPHUsIM. MaKkCcHMaIbHO€e KOJTMYEeCcTBO OaJi-
JIOB B 00€euX IIKajaX, KOTOpoe MOKHO OBbIJI0 Habpars,
pasHsTock 30. B mxate MoCA 26 6ans10B u 60J1ee cuu-
TaJI HOPMAITBHBIM Pe3yJIETaToOM, KOJNYIECTBO OaslIoB
<26 yraspiBasio Ha Hasmare KH [9]. B mkase SLUMS Hop-
MaJIbHbIY KOTHUTUBHBIN CTaTyC COOTBETCTBOBAJ 27-30
GaJsiIaM y JIIofieH C BBICIIIAM WUJIA CPETHIM CIIENHATbHBIM
obpasoBanuem u 25-30 6a/1aM — y JIIOJIed CO CPpeTHUM
obmiM o6pasoBanyeM. O HaIMYNH JIETKAX M YMEPEHHBIX
KOTHUTHUBHBIX HapylieHul (axes. mild cognitive impair-
ment, MCI) cBHUIeTe/TLCTBOBAJI pe3y/Ibrar ot 21 10 26 6aJi-
JIOB TP BBICITIEM HJIV CPETHEM CITeI[aIbHOM 00pa3oBa-
HUU ¥ OT 20 10 24 Ga/UIOB — TPH CPeTHeM OO0IeM
obpasoBannu. KosmmaecTBo 6a1710B <20 COOTBETCTBO-
BaJIO BBIPasKEHHBIM (neMeHTHbIM) KH nipu BeICIIEM nitn
cpemqHeM crienaJbHOM oOpa3oBaHuu (<19 6anIoB —
TIpY HAJTUIUH CPeTHEro o011ero oopasoBanusi) [15].

JlaHHOE MCCiIeJOBaHME IIPOBEJIA B COOTBETCTBUH C
TIOJIOKEHNSIMU XeJTbCHHKCKOH IeKJIapaliii ¥ 000peHo
9TUYECKNM KOMUTETOM [ IPIBOJISKCKOT0 CCIIE0BATETh-
CKOT0 MEeTUITMHCKOTO YHUBepcHTeTa. OT KayKI0T0 Tali-
€HTAa [10JIyYrJId THPOPMUPOBAHHOE COLTIacue.

CTaTUCTHYEeCKYI0 00pabOTKY JaHHBIX ITPOBOIUIN
PeTPOCIEKTUBHO METOIOM BapHaOHHOMN CTaTHUCTHKI
C TIOMOIIBI0 KOMITBIOTEPHEIX IporpamMm «Microsoft
Excel», «STATGRAPHICS Centurion», «Statistica», «SPSS».

B 1e/1X MpoBepKY CTaTHCTUYECKIIX TUIIOTe3 O pas-
JnunAax (Hysnesad HO / ansrepnatuBHasa H1) B mokasare-
JISIX 9KCIIepUMeEeHTAIbHBIX IPYIII MeTOAAMU UHIYKTUBHON
CTaTHCTHKH MCITOJIH30BAJIN HelTapaMeTPHUIeCKIe METOIbL:
Xu-kBanpar kpurepuii [Inpcona (c monpaBKoi Ha Helpe-
PBIBHOCTH I71eTca) IIJTs1 TaBJTATL COTIPSTPKEHHOCTH 2X2 C He-
3aBUCUMBIMU BBIOOPKAM [IJIsT OIEHKU PA3JIMYHH MPO-
IEHTHBIX NAHHBIX B IUXOTOMHUYECKOU (opme (r1od,
BO3pacT, obpasoBanune); U — kputepnii ManHa—YUTHH
IJIA MJaHHBIX B PAHTOBBIX HIKAJIaX IIPU COIIOCTaBJIEHUA
JaHHBbIX o61uero KOTHUTHUBHOT'O CTaryCa B paHI'OBBIX IITKA-
Jiax 10 OCHOBHBIM MeTonukamM MoCA, u SLUMS; -kpure-
putii CThIofieHTa JIs1 He3aBHCHMBIX BEIDOPOK IIPH CpaBHe-
HUU METPUYECKUX TAaHHBIX ITPXW YCJIOBUU ITPOBEPKU HaA
HOPMAaJIbHOCTh KpuTtepreM Konmoroposa—CMupHOBa U
HBOﬁHbIM COCTaBHBIM KpUTEepUEM (CpaBHeHI/Ie JAaHHBIX O
BO3pacTe B METPUUYECKIX IITKAIAX), PAHTOBBIM KOppeJIsi-
IMOHHBIN aHau3 110 CIMpMEHY.

Pe3ynbTaThl ¥ 00CYK/IEHHE

IIpu ncciienoBaHNMM KOTHUTUBHOIO CTaTyca ¢
nomo1pio mkajisl MoCA B ocHoBHOM rpynne KH
(MoCA<26 6annoB) BeIABMJIHA Yy 40 TamMeHTOB
(75,5%), 3 HUX 18 skeHIUH (45%) U 22 My>KUYNHBI
(55%). B rpymnmne KOHTpOJIA IIPU UCIIOJIB30BAHUU
nmanHoro Tecta KH o6Hapy k1M TOTBKO y 8 yeJsto-
BeK (26,7%), 13 KOTOPBIX — 6 sKeHIIUH (75%) u 2
MY>KUUHBI (25%).

IIpu cpaBHeHUHU pPe3yJIbTaToOB, II0JIY4YE€HHbIX
o mkaJjie MoCA, cTaTUCTUYECKN 3HAYUMBbIX Pa3-
JIMYNH 10 KOTHUTUBHOMY CTaTyCy Y UCIBITYEeMbIX

control groups (Mann-Whitney U-criterion) when
comparing the MoCA results (P>0.05).

A detailed characterization of patients with CI
according to MoCA scale is presented in table 2.

When studying the cognitive functions using
the SLUMS scale, cognitive dysfunction was found in
43 patients (81.1%) of main group, of whom 19 were
men (44.2%) and 24 women (55.8%). Of these, mild
and moderate CI was identified in 23 patients (53.5%)
and dementia was diagnosed in 20 patients (46.5%).

In the control group, CI was found in 12 pa-
tients (40%), of them 5 men (41.7%) and 7 women
(58.3%), who had mild and moderate CI (9 patients,
75%) and dementia (3 patients, 25%).

A comparison of the results of cognitive func-
tion measurements in the main and control groups
using the SLUMS scale showed statistically signifi-
cant differences in the Mann-Whitney U-criterion
(P<0.04). A detailed characterization of patients
with CI using the SLUMS scale is shown in table 3.

When analyzing the structure of Cl in patients
on program hemodialysis using both the MoSA and
the SLUMS test, we noted impaired memory and
learning skills, visuospatial abilities, executive
skills, verbal skills, particularly fluency of speech.
Such skills as naming, attention and orientation
were relatively preserved.

Thus, the study found that in TRF patients on
program hemodialysis, CI was significantly more
common than in those without kidney disease,
which was confirmed by the results of both scales.
The SLUMS scale showed a higher CI detection rate
in the main group, which was 81.1%. When using
the MoCA test in the same group, CI was found in
75.5% of participants.

This fact can probably be explained by the fact
that the SLUMS scale allows to diagnose mild and
moderate CI due to grading of CI severity based on
the score, as well as it takes into account the edu-
cation level of patients. Whereas the MoCA scale
identifies CI without any further grading.

In the second stage of the study, the sensitivity
of SLUMS and MoCA scales was compared by as-
sessing the overall cognitive status of both scales in
patients with CI in the main and control groups.
Cognitive impairment of patients in both groups was
confirmed by a neuropsychologist's conclusion.

The parametric Student's t-test for equal dis-
persions was used to compare the data of mean age
and dialysis duration in the main and control
groups of patients with CI diagnosed by MoCA and
SLUMS. A pairwise comparison of age values in
sub-samples revealed no statistical significance of
differences. Comparative characteristics of the age
values of patients with CI diagnosed by MoCA and
SLUMS is demonstrated in table 4.

During the quantile analysis of the final scores
on the compared scales we found statistically signifi-

cant differences in the Student's t-test between the
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Tabsmna 2. XapakTepHucTHKa nanueHToB ¢ HaamuueM KH o Boapacry, moJy ¥ ypoBHIO 00pa3oBaHu:A (IIPH HC-

MoJIb30BaHUH IIKaJabl MoCA).

Table 2. Characterization of patients with cognitive impairment by age, gender and educational level (using the

MoCA scale).
Parameters Values in groups (MoCA<26)
Main, n=40 Control, n=8
Gender
Male 55% 25%
Female 45% 75%
Age
<55 years old 22.5% 12.5%
55-64 years old 32.5% 25%
>65 years 45% 62.5%
Mean age, years 64.0+7.5 60.1+12.3
Education level
Higher education 15% 12.5%
Vocational secondary education 67.5% 25%
Secondary general education 17.5% 62.5%
Results and significance
Mean score on
MoCA scale 20.7+2.96 21.3+1.3
P-value P>0.05

IIpumeuanwue. /151 Tab1. 2, 3: values in groups — 3HaueHus B rpymnmax; Mean score on scale — cpegHuii 6aJu1 1o mkale; results

and significance — PEe3yJbTaThl U CTATUCTUYECKAA 3HAYUMOCTb.

13 OCHOBHOM M KOHTPOJIbHOH rpyti (U-Kpurepuii
ManHa-YUTHU) He BbIABUIU (p>0,05).

[Tonpo6HYyI0 XapaKTEPUCTUKY MAIIUEHTOB C
HanuuneM KH no manubiM mikanbl MoCA npef-
CTaBUJIN B TA0JI. 2.

[Ipu ncciaeq0BaHUM KOTHUTUBHBIX (QYHKIINN
OCHOBHO¥ TPYIIIBI ¢ TOMOIIBIO ITKaAbl SLUMS
KH BbIsABUIIN y 43 nanueHToB (81,1%), n3 Hux 19
MY>KUMH (44,2 %) 1 24 skeHIIUHEI (55,8 %). 113 HUX
Jerkue u ymepeHnsble KH BbiABMIIN y 23 nanjueH-
TOB (53,5%), temMeHn 0 —y 20 4esioBek (46,5%).

B rpynne konTposia KH BeiaBuin y 12 yeso-
BeK (40%): 5 my»xkuuH (41,7%) u 7 skeHinuH (58,3%),
cpeay KOTOPBIX JJerkue u ymepeHHble KH otmeyda-
aua y 9 nanueHTos (75%), y 3 nauueHToB (25%)
BBIABUJIU I€MEHIIUIO.

CpaBHeHUe pe3yJIbraTOB U3MepeHNsA KOTHU-
TUBHBIX (DYHKIIMH Y PECIOHJIEHTOB M3 OCHOBHON U
KOHTPOJILHOU I'PyHIl ¢ TOMOIIBIO MKajabl SLUMS
MMOKa3aJI0 CTATUCTUYECKU 3HAUYUMbIe PA3JIMUUS 110
U-kpureputo ManHa—YutHu (p<0,04). TTonpo6HYyt0
XapaKTepUCTUKY ITallneHToB ¢ HaanuueM KH o
JMaHHBIM ITKaIbl SLUMS nipeicTaBu/iv B Ta0JI. 3.

Heo6xoquM0 OTMETUTH, YTO, IIPU aHAJIHM3e
cTpykTypbl KH y nanueHToB, HaXoOAIMUXCA Ha
IIpOrpaMMHOM TIeMojuaan3e, M0 pea3yJbraraM
ucnoJsab3oBanusa U tecta MoCA, u Tecta SLUMS B
MIepBYIO ouepeb, CTpagaau (GPyHKIUU IaMsITH U
00yueHUs1, 3pUTETbHO-KOHCTPYKTUBHBIE (DyHK-
[IUY, UCIIOJHUTEeJbHbIe (PYHKIIMU, BepOasbHas
(¢yHKIUs, a UMEHHO — 6eryocTh pevyu. Takue
(pYHKIIUM KaK Ha3bIBaHNe, BHUMaHUe U OPUEeHTa-
11 OBLTM OTHOCHUTEIBHO COXPAaHHBI.

TakuM 06pasom, B pe3ysbraTe IpOBeIeHHOI0
HCCJIe0BAHNA BBIABUIIY, UTO Y IanueHTos ¢ TTTH,
HaxXo[ANIUXCSA HAa MPOTPAaMMHOM TeMOJuaJin3e,

KH BCTpPEYAIOTCA 3HAYUTEJIbHO Yallie 110 CpaBHE-

distributions of the MoCA and SLUMS test results
(P=0.05). The normality of data was established
through confirmed null hypothesis using Kol-
mogorov-Smirnov criterion and a double composite
criterion (P>0.05), which allowed to apply the Stu-
dent’s r-test for equal dispersions using Levene’s test.
The quantile analysis results showing statisti-
cally significant differences between the results of
cognitive function measurement by MoCA and
SLUMS scales in the main group can be seen in fig. 1.
As a result of the quantile analysis, we can
conclude the feasibility of both scales for screening
of Clin dialysis patients, however, the SLUMS scale
appears to be more sensitive than MoCA in the cog-
nitive functions assessment in patients with TRF
which was illustrated in fig. 1. Both scales evaluate
the same cognitive domains: time and space orien-
tation, calculation, speech, delayed recall, atten-
tion, executive function, visuospatial ability, mem-
ory. According to our study, the use of SLUMS scale
has been more appropriate due to the higher sen-
sitivity in detection of mild and moderate CI, as
well as the shorter time required for the test.
Multiple regression modelling was performed
next in order to determine the factors influencing CI
development in patients on program hemodialysis.
The scatterplot showing a statistically signifi-
cant correlation (P=0.04) between the patient's
dialysis duration in years and cognitive decline (ac-
cording to SLUMS scale) is demonstrated in fig. 2.
The correlation revealed shows that cognitive
decline (in particular, according to the SLUMS
scale) in patients on program hemodialysis in-
creases with an increase in the dialysis duration.
According to the Spearman correlation analy-
sis, there was a significant inverse relationship be-
tween CI and the age of the patients (rs=—0.297,
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TaGsmna 3. XapakTepucTrka nanueHTos ¢ HaamuueM KH o Boapacry, moJsry ¥ ypoBHIO 00pa3oBaHu:A (IIPH HC-

MoJIb30BaHUU IIKaJabI SLUMS).

Table 3. Characterization of patients with cognitive impairment by age, gender and educational level (using the

SLUMS scale).
Parameters Values in groups
Main, n=43 Control, n=12
Mild to moderate cognitive impairment 23 9
Gender
Male 47.8% 33.3%
Female 52.2% 66.7%
Age
<55 years old 39.1% 55.6%
55-64 years old 30.4% 22.2%
>65 years 30.4% 22.2%
Mean age, years 58.1+12.9 49.6+14.5
Education level
Higher education 21.7% 22.2%
Vocational secondary education 69.6% 44.5%
Secondary general education 8.7% 33.3%
Severe cognitive impairment (dementia) 20 3
Gender
Male 40% 33.3%
Female 60% 66.7%
Age
<55 years old 10% 0
55-64 years old 35% 0
>65 years 55% 100%
Mean age, years 62.4+10.5 65+1.6
Education level
Higher education 15% 33.3%
Vocational secondary education 60% 33.3%
Secondary general education 25% 33.3%
Results and significance
Mean score on
SLUMS scale 16.3+2.7 21+1.2
P-value P=0.04

IIpumeuanue. Mild to moderate cognitive impairment — jsierkue u ymepennbsle KH; severe ... (dementia) — BbIpaskeHHbIE

(memeHITHA).

HMUIO C JIUI[aMH, He UMEIOIIMMHU I1aTOJIOTMH II0YEK,
YTO OATBEP>KIATIOCH PEe3YIBTaTaMU 00erX IITKAJT.
[MTkama SLUMS mokasasa 6oJiee BEBICOKUHA IIPO-
neHT BbIgBJeHuUsA KH B ocHOBHOU rpynme —
81,1%. I1pu ucnoap3doBanuu trecta MoCA B aTOH
sxe rpynne KH BeisaBuan y 75,5% pecrioHgeHTOB.

IaHHBIN (aKT, TO-BUANMOMY, MOYKET OBITH
o6bsicHeH TeM, uTo mKana SLUMS mosBosisieT
JUarHOCTUPOBATh JieTkue U ymMmepeHHble KH 3a
cueT HaJIN4Us rpafalyy 1o creneHy Tsiskect KH
B 3aBUCHUMOCTH OT HaOpaHHOTO 0asijia, a TakKe
ydeTa ypoOBHs 00pa3oBaHus manuieHToB. Torma kak
mkana MoCA onpenesnsger Hannure KH, He pa3ze-
JISISL UX 10 CTEeIIeHU TSPKECTH.

Ha BTOpOM arame paboTHI C IeJIbI0 CpaBHE-
HUA 49yBCTBUTeJIbHOCTH IKan SLUMS u MoCA
OBLJIO TIPOBEIEHO COIOCTABJIEHHWE PE3YJIBTATOB
M3MepEeHUsI 00IIero KOTHUTUBHOTO CTaTyca 00enx
mIKaJ AJs jaul ¢ HanuuuemM KH B ocHOBHOU n
KOHTpOJIbHOU rpynnax. ®Pakt Hamuuusa KH y
MareHToB O00enxX TPyHIl OBLI TOATBEPSKIAEH
3aKJI0YEeHNEeM HelpoIIcuxoJiora.

7151 conocTaB/ieHUsI JAaHHBIX CPEIHEro BO3-
pacra ¥ crajka Juajinia B OCHOBHOM X KOHTPOJILHOM
rpyImnax namueHToB ¢ HanmuueM KH 1o maHHbIM

P=0.05). Therefore, increased age had a significant
adverse effect on cognitive functions in the dialysis
patients (P=0.05). There was also a weak but signifi-
cant correlation between cognitive status values
and the adequacy of dialysis frequency (P=0.05).

Hence, the practitioners should be aware of
the following risk factors for cognitive impairment
in dialysis patients: dialysis duration in years, age,
and efficiency of dialysis (estimated urea Kt/V dial-
ysis adequacy index).

Conclusion

The results of the study show that in patients
on program hemodialysis, cognitive impairment
occurs much more frequently (in 75.5-81.1% of
cases, P=0.05) compared to those without kidney
disease. Terminal renal failure and program he-
modialysis, regardless of gender and education
level, can directly affect the development of cogni-
tive impairment.

Screening assessment of the neuropsycholog-
ical status of dialysis patients requires the use of
various neuropsychological scales, particularly
SLUMS and MoCA. As a result of the analysis, the
higher sensitivity of SLUMS scale vs MoCA in the
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Tabsmna 4. CpaBHHTEIbHASI XapaKTePUCTHKA MarueHToB ¢ HanmuueM KH B 0CHOBHOI Ipy1iiie 1 rpyIie KOHT-

poJia (mo ganubIM mikaa MoCA u SLUMS).

Table 4. Comparative characteristics of patients with cognitive impairment in the main and control groups (ac-

cording to the MoCA and SLUMS scales).

Parameters Main group Control group

MoCA SLUMS MoCA SLUMS
Mean age, years 64.0£7.5 60.1x12 60.1+12.3 53.4+14.3
P-value P=0.08 P=0.07
Dialysis duration (years) 7.4+4.8 7.5+4.7 0 0
P-value P>0.05 NA

Note. NA — non-applicable.

IIpumeuanue. NA — He npuMenumo; dialysis duration (years) — crask quasnuaa (rojbl).

MoCA u SLUMS nprMeHs/IM HellapaMeTpudecKun
MeTof I-KpuTeprii CThIOfeHTa [J1s1 paBHBIX IUCIIep-
cuii o JIlueuHio. [lonapHoe cpaBHEHUe ITOKa3are-
Jiell BO3pacTa B ITOIBBIOOPKAX ITO3BOJIUJIO BHISIBUTH
OTCYTCTBUE CTAaTUCTUYECKON 3HAYMMOCTH pasJjiv-
ynii. CpaBHUTEJIBHYIO XapaKTEePUCTUKY ITI0Ka3are-
Jieil Bo3pacTa nanueHToB ¢ HammuueM KH 1o nas-
HbIM MoCA n SLUMS nipeficTaBuu B Ta6JI. 4.

[Ipu mpoBegeHNU KBAaHTUJIBHOTO aHAJIM3a
WTOTOBBIX 0aJIJI0B TIO CPaBHUBAEMBIM IITKaJIaM
00HAPYKUJIM CTAaTUCTUYECKU 3HAYMMBbIE Pa3JIu-
4y 10 -Kputeputo CTbIOeHTa MesK 1y paciipesie-
JleHUuAMHU peaynasraramu trectoB MoCA n SLUMS
(p=0,05). [IpoBepra Ha HOPMAJIBLHOCTH paclipeze-
JieHus1 6aJIJIOB IO 00enM ITKajiaM MOATBepIuIa
HO ¢ nomompio kpurepusa Konmoroposa-Cmup-
HOBa U IBOMHOMY COCTaBHOMY KpuTepuio (p>0,05),
YTO [I03BOJIUJIO IPUMEHATH -KpuTepuii CThIO/IeH-
Ta /11 paBHBIX JUCIIEPCU 10 KpUTEPUIO JINBUHS.

KBaHTUJIBHBIN aHAIN3, OTPAYKAIOIIMKI CTaTh-
CTUYECKU 3HAUYMMBbIE Pa3/INunsA MKy pe3yJIsTaraMu
M3MepeHNs1 KOTHUTUBHBIX (DyHKIH mikaaamu MoCA
1 SLUMS B 0CHOBHOM I'pyIiIie IpeJICTaBU/IN Ha PHC. 1.

B pesysnbrare npoBeleHHOIO KBAaHTUJIBHOI'O
aHaJIM3a MOYKHO CJieJs1aTh BbIBO/IBI O IPUMEHNMO-
ctu o0eux mKan A ckpuauHra KH y irmanmsHbx
MMalFeHTOB, OTHAKO MOSKHO YTBEPYKIATh O OOJIb-
IIeld 9yBCTBUTEJBHOCTH MKaibl SLUMS 1o oTHO-
meHno K MoCA B OlleHKe KOTHUTHUBHBIX (DYHKIIWI
rarueHToB ¢ TITH, 4To 6bLI0 HANISTHO MPeICTaB-
JieHo BeIlre (puc. 1). Heo6X0muMo OTMETUTEH, YTO
o0e TITKaJTBI OIIEHNBAIOT OIMHAKOBBIE KOTHUTHBHBIE
JIOMEHBI: OPUEHTAIMIO BO BpeMEeHU U IPOCTPaH-
CTBe, BBIUNCJIEHE, pedb, OTCPOYEHHOE BOCIIPOU3-
BefleHWe MH(pOpMaluy, BHUMaHHUEe, 3PUTEIbHO-
KOHCTPYKTUBHBIE U HCIIOJIHUTEJIbHbIE HABBIKU,
namATh. [To peaysnsraram IaHHOIO UCCIeJOBAHUSA
HCII0JIb30BaHue MKaabl SLUMS siBasiimocs Oostee
11es1ecoo0pas3HbIM BBULY 00Jiee BBICOKOM YyBCTBU-
TeJIbHOCTH BbISIBJIEHU JIETKUX 1 yMepeHHbIX KH, a
Tak)Ke MEeHbIIIero KOJIM4ecTBa BpeMeHH, KOTOpoe
TpeOOoBaIOCh /IJIsI TPOBEEHNS TECTA.

C neJipio onpefesieHus: (PakTOpPOB, BJIUAIO-
mux Ha pasputre KH y nanueHToB, HAXOAANINUXCA
Ha IpOorpaMMHOM reMoAuaan3e, Ha CaeayoleM
aTarne pabOThI MPOBEJIM MHOKECTBEHHOE perpec-
CHOHHOE MOJleJIMpOBAHUeE.

Quantile Plot

MoCA
— SLUMS

Proportion
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Puc. 1. KBaHTHJIBHBIHA aHAJIN3, OTPAKAIOIIMI CTaTHCTHYe-
CKM 3HAYMMBbIE Pa3JIMYMs B IIOKA3aTe IsIX 00IIero KOrHu-
THBHOIO CTaTyca, U3MepeHHbIX mKkajsaMmu MoCA u SLUMS B
OCHOBHOH rpymre.

Fig. 1. Quantile analysis reflecting the statistically significant
difference between the results of the MoCA and SLUMS scales
in the main group.

IIpumeuanue. Proportion — n0J1s1 eIUHUIIBL; POints — UTOTO-
BbIe OaJuIbl 110 1IkasiaaM (30-max); quantile plot — npocroit
KBaHTUWJILHBIHN rpad UK.
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Puc. 2. luarpaMmMa pacCeMBaHHUsA, OTPAXKAIOLIasi CTATUCTH-
YeCKH 3HAYMMYI0 KOPPeJIALUIO MeKy CTasKeM JUAIN3a Ia-
IIMEeHTa U yXyJALIeHHeM ero KOTHUTHUBHBIX (DyHKIMH (110
mkajge SLUMS).

Fig. 2. The scatter chart reflecting a statistically significant
correlation between the dialysis experience of the patient
and the deterioration of his cognitive functions (on the
SLUMS scale.

IIpumeuanue. HD duration (years) — cra)k remopuanuaa
(;1et); number of points (SLUMS) — 6abl.
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[JuarpaMmy paccerBaHUs, OTPaKAIOLIYIO
CTaTUCTUYECKYU 3HAYUMYIO Koppesauuio (p=0,04)
MEKIy CTa’KeM Iuaan3a ManyeHTa (IpOoJoJIKu-
TeJIbHOCTh HaXOKIeHU s ITallieHTa Ha IIPOrpaMM-
HOM reMOJHa/n3e, B rofax) U yxXyIUIeHueM ero
KOTHUTUBHBIX PyHKIUH (110 mKkaae SLUMS) npen-
CTaBUJIM Ha pUC. 2.

BrIsABIIEHHAA 3aBUCAMOCTD OTpaykaeT YXYA-
IIeHre KOTHUTUBHBIX ITOKa3aTeJjiel (B YaCTHOCTH,
o mkajge SLUMS) nmarnueHToB, HaXOOANINXCS Ha
NIpOrpaMMHOM TeMOfHadu3e, C yBeJIW4YeHUEM
cTaska IMaJIUu3HOro naireHTa.

Ilo pesynbraram KOppesIANUOHHOIO aHaanu3a
no CnupMeHy NOJIYYUJIM CTaTUCTUYECKU 3HAYU-
MyI0 00paTHYIO 3aBUCHMOCTH MEXKy ITOKasaTe-
aem KH u Bo3pactom manumeHTOB (rs=—0,297%,
p=0,05). CiemoBaTesbHO, yBeJIUYEHUE BO3pacTa
JlaBaJIO CTATUCTAYECKHU 3HAUMMOE OTpUIlaTeIbHOE
BJIMSTHUE HA KOTHUTUBHBIE (DYHKIINU TUAJIU3HOTO
marrerTa (p=0,05). Takske oTMeTHIU CJ1abyI0, HO
CTaTUCTUYECKU 3HAYMMYIO KOPPeJALHOHHYIO
CBSI3b MEKIy 10Ka3aTessIMU KOTHUTUBHOTIO CTa-
Tyca 4 aJeKBaTHOCTBIO A03bI nuajausa (p=0,05).

[IpakTukyloleMy Bpaudy B KauecTBe (pakTo-
poB pucka passutusa KH y nuannsHbIX DayieHTOB
B JIOTMKE BBISIBJIEHHBIX HaMU IIPUOPUTETOB
HeoOXoAmMO 00paIars BHIMaHYe Ha CJIeIyIoIe
MOKasareJiy: CTak muaJjins3a 00JILHOTO0, ero BO3-
pact 1 3¢ (PeKTUBHOCTH IPOBOAUMON Y HETO Aua-
JIN3HOU Tepanum (pacyeTHBIN MHIEKC aJIeKBaTHO-
CTH guaJinaa 1mo MmoueBuHe Kt/V).

3akJrouenue

[TosnyuyeHHBbIe pe3ybraTbl MCCJAELOBAHUA
CBUJIETEJILCTBYIOT O TOM, YTO y IAIlMEHTOB, HAXO-
IAIMXCSA HA OporpaMMHOM remonmuasnmse, KH
BCTpeyYalwTca 3HauuTeabHo vame (75,5-81,1%
caydaes, p=0,05) o cpaBHEHUIO C JIMIlAMU, He
UMeIONIMMHU I1aTtoJiornu nodek. Hannuue TIIH u
Haxo’KJeHHe NaleHTa Ha IporpaMMHOM reMo-
Juanni3e, BHe 3aBUCUMOCTH OT I10JIa U YPOBHSA
006pa3oBaHMsi, HEMIOCPEJICTBEHHO MOTYT BJIMSTH
Ha pa3suTuu y Hero KH.

JlJisi CKDpUHUHTOBOM OIIEHKU HEUPOTICUXO-
JIOTUYECKOI'0 CTaTyca OWaJU3HbIX NAlUeHTOB
He0OXOIUMO UCIIOJIb30BaHWE PA3JIUYHbBIX HEli-
POTICUXOJOTUYECKUX IITKAJ: B YaCTHOCTH, BO3-
MO>KHO ITpuMeHeHue mkaa SLUMS u MoCA. B
pesy/abrare IpoBeJeHHOI0 aHa/Jan3a II0Ka3aHa
OoJsbIlIasi YyBCTBUTEABHOCTh MmIKajabl SLUMS
no oTHomeHUO K MOCA B OlleHKEe KOTHUTHUB-
HBIX QyHKIUN nanueHToB ¢ TITH.

daxkTtopamu pucka passurusa KH y jun,
MOJIYYAIOIUX HOPOTrpPaMMHBIA TeMOIuaJan3,

Jlureparypa

1. IIlymoe A.M. XpoHuueckass 607e3Hb MoYeKk — IobanbHas Ipo-
6nema XXI Beka. Kaunuueckas meduyuna. 2014; 92 (5): 5-10.

2. GoA.S., Chertow G.M., Fan D. et al. Chronic kidney disease and the
risks of death, cardiovascularevents, and hospitalization. N. Engl. J.
Med. 2004; 351 (13): 1296-1305. DOI: 10.1056/NEJMo0a041031.

cognitive function assessment of patients with TRF
has been shown.

Greater dialysis duration and age of patients,
as well as low estimated urea dialysis adequacy
index (Kt/Vless than 1.2) can be considered as risk
factors for CI in program hemodialysis.

The findings indicate the need to inform prac-
titioners about the high risk of CI development in
dialysis patients and the importance of timely di-
agnosis of cognitive disorders using various neu-
ropsychological scales. Detection of CI using the
available scales should prompt a specialist consul-
tation. Specific therapeutic strategies for CI correc-
tion in patients on program hemodialysis have not
yet been developed and include common guide-
lines on management of moderate CI in general
population. International and national clinical
guidelines emphasize withdrawal of concomitant
drug treatment with potential risk of cognitive de-
cline, revision and correction of modifiable cogni-
tive and vascular risk factors, regular physical exer-
cise and cognitive training, and medication therapy
of cognitive impairment.

MOSKHO CYUTATh YBeJIMUEHNe CTa)Ka NuaJansa u
Bo3pacTa O0OJILHBIX, a TaK)Ke HU3KUU pacyeT-
HBIIA MHOEKC aJeKBAaTHOCTHU IUaJJn3a II0 MoUe-
Bune (Kt/V meHnee 1,2).

HOJ’Iy‘{eHHI)Ie JaHHbIE CBI/I,IIeTeJ'IbCTBYIOT (0]
HeoOX0AUMOCTH MH(POPMUPOBAHUSA MPAKTHU-
KYIOIIMX Bpayel 0 BLICOKOM PUCKE Pa3BUTHUS
KH y nmanu3HbIX MAalieHTOB U HE0OXOIMMOCTHU
CBOBBpeMeHHOfI AOIUATHOCTHU KU KOT'HUTUBHBIX
paccTpOMCTB C UCMOJb30BAHUEM Pa3JIUUYHBIX
HeWpoIcuxojgorudeckux mrasa. Hanuuue KH,
110 pe3yJbTaTaM HCIOJb30BAaHUS MOCJIETHUX,
SIBJIAETCS MOKa3aHWeM K KOHCYJbTallUU CIle-
nuanucra. Cnenqududyeckue TepaneBTUYECKUE
crpareruu koppernuu KH y nanuenTos, moJry-
YapIliuX OpPOrpaMMHBIA TreMoAuanus, B
HACTOAIINA MOMEHT He pa3paboTaHbl, U BKJIIO-
4JamT B ceOs o0Ire peKkoMeHIaIuu 110 Beje-
HUI0 yMepeHHBIXx KH B o0melr momynsanuw.
MBPK,IIYHapO)IHI)Ie 1 HAIIMOHAJIbBHbIE KJIMHUYE-
CKUe peKOMeHJalluy HallpaBJIeHbl HA OTMEHY
COIIYTCTBYIOIIeld JeKapCTBEHHOU Tepanuu C
IIOTEHIINMAJIbHBIM pI/ICKOM KOTHUTHUBHOI'O CHHU-
SKEeHUsI, IepecMOTpe U KOPPeKIIUU MOAUPUIIH -
pYEMLIX (I)aKTOpOB KOTHUTUBHOIO " COCY)II/I-
CTOTO PHUCKOB Yy KOHKPETHOTO MallMeHTa,
peryasipHble (pusndeckue yIpaskHeHUs U KOT-
HUTUBHEIE TpEHI/IPOBKI/I, a TaKXe HeO6XO)II/I-
MOCTh MCHOJIb30BaHUA (PapMaKOJOTUYECKUX
METOJI0OB KOPPEKIIUU.
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