—
F
&N
(—)
&N
—
-
==
-_—
lkimy
BeZe]
]
-_—
=1
el

(1)
-
—
=]
&N
(=]
N
=
™
==
=
2=
-
&
=
(-]
=
[
2=
—
=]
&N
(—]
(]
(=)
o~
=
=
2=
=8
=
@&
=
=
p—
==
L
[(—)
(]
(o]
e
=
2=
-
=)
=
=
™
&3
63
R
(—)
=
=
=
=
&
=
-
=
E=
(-]

@

==

=~

()

=

—

=

=
=

Ralall

(=

===

— )

MicNnA IHCYNbTY
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PEROMEHAALIN 3 Henpopea

HEHPOBIAHOBNEHHA.
HOJIK AOKA3H, OTPHMAHNI B AOCHIAMEHHAN,
JUCTPIYAKOTLCA 3 PE3VIIbTATAMM,

OTPUMAHUMM bINA NIKKA XBOPOIO
BeOinap EVER Pharma (18 :xoBTHA 2022 poky)

BCTYN

[poTArom 6aratbox pokis COTHI papmMaKoNOriyHNX CMONYK i3 HEMPOMpPoTeK-
TOPHVMU BNACTUBOCTAMM Ta CMONYK, AKi MOKPaLLYoTb HeiipOBIfHOBNEHHS, Ae-
MOHCTpYBasu 6aratoobiLisioui pe3ynbTati Ha AOKNIHIYHIN CTapji, ane nepekoH-
JIMBMX KNiHIYHUX AOKa3iB LOAO iX eQEKTUBHOCTI OTpIUMaTK He Baanocs. OfHak
6yno HadaHo AoKa3y KNiHIYHOI epeKTUBHOCTI OAHiEl Takol dapmaKonoriyHoi
crnonyku, a came LiepeGponisuHy, AKUIA CbOrOAHI BiZOMUIA AK NiKapCbKnin 3a-
Ci6, epeKTUBHICTb AKOTO NIATBEPAKEHO B YNCTEHHNX KAIHIYHUX JOCTIIKEHHSX,
Ta AKUI1 BKJTIOYEHO B Pi3Hi HaCTaHoBM.

Ha n'atomy BebiHapi EVER Pharma y 2022 poui nig Ha3soto «Konn poka-
311, OTPUMaHI B AOCTIIKEHHAX, 3yCTPIYAIOTbCA 3 pesynbTaTamit, OTPUMaHNMI
6ins nixkka XBOPOro» ABOE BifoMUX KriHiynctis — npodecop Helmut Trimmel
(Wiener Neustadt, Austria) Ta npodecop Andrei Alexandrov (Memphis, USA)
NPefCTaBuN JO YBaru CiyXayis NepeKkoHNBi omoBigi wogo Liepe6poniuHy.

Helmut Trimmel
Head of Anaesthesia, Emergency and General Intensive Care Medicine
Landesklinikum Wiener Neustadt, Austria

HEAPONPOTEKLIA MPU TAXKIA YEPENHO-MO3KOBIN TPABMI

Helmut Trimmel 03Haliomu1B NpucyTHiX i3 HaliBaxNBiLLMMK enifemionoriy-
HUMY JaHVMW LWOAO HeNPOTPaBMI, AKY TaKOX Ha3MBaIOTb «TUXOIO enifemieioy.
HelipotpaBma peecTpyeTbca y noHap, 7,7 MinblioHa tofeil y EBponi, npu Libomy
57 TNCAY BUMAfKiB MaloTb NETanbHNIN KiHewb, OinblWicTb 3 AKMX — Lie Helpo-
TPaBMI y MOIOAWX YONOBIKIB.

HelipotpaBma € [JOCTaTHBO TAXKOI MeaUuHOI0 NPobiemolo, o ycknag-
HIOE KNiHiYHi AOCNiMKeHHA Ta CTaHAAPTHE NiKyBaHHA. 3aBfaHHA KNiHILMCTiB —
3MEHLUMTY BR/INB BTOPUHHOTO YLIKOXKEHHS, L0 MOXHA JOCATTA 33 YMOB BU-
KOPVCTaHHA MybTUMOAAbHUX HelipopereHepaTBHUX Mpenapartie, Takux
AK Liepe6poniznH®.

Helmut Trimmel 3po6vB KopoTkuin ornag Aeskux cnonyk, Aki Oynn focni-
IPKeHi B MUHYNOMY, TaKuX AK MPOTeCcTepOoH, KOPTUKOCTEPOIAN, EPUTPOMOETVH Ta
iHLWi. Yci Ui cnonyKi NpoAeMOHCTPpYBaiu CBOI0 edeKTUBHICTb B AOKMIHIYHUX AO-
CTZKEHHAX, ane pe3yNbTaTh iX KiiHiYHUX BUNpobyBaHb Gynu Hespanumu. Te x
came CTOCYETbCA LUTUKOAiHY, OAHAK BiH NOKa3aB MpUHaMHi MiHiManbHi edpekTi.

Helmut Trimmel HaBiB ocTaHHi KniHiuHi Aoka3u 3acTocyBaHHs Liepebpo-
ni3uHy npu YMT, BKntouatoum BiporifHy 6araToBuMipHy nepesary fikyBaHHS,
AK nokasaHo B gocnigkeHHi CAPTAIN, i Bpaxatounii BNAMB Ha pe3ynbTaT 3a LuKa-
noto [nasro, Ak MoKa3aHo B HELLOAABHO Ony6NiKoBaHOMY MeTaaHani3i.

Pesynbrati MmetaaHanisy gocnipkenb CAPTAIN

[exb 90-it
(PP-nonynsuvjis)

Kputepiin

MatHa - YiThi Bara MW

95% A1 N1/N2 P

CAPTAIN|
CAPTAINII =
DikcoBaHi edexT
Hedges-Olkin 4 06113 (05453-0.6774) 89/70 0.0010
Bunagkogi edek
DerSimonian-Laird 4 06

178 06517 (04952-0.8083) 15/15 0.0575
822 06026 (05297-06755) 74/55 0.0058

3 (0.5453-0.6774) 89/70 0.0010

Kom6iHoBaHi epektn
Wei-Lachin 1 06272 (0.5408-0.7135) 89/70 0.0039

029 0,36 044 0,50 056 0,65 0,71

Ha kopucTb nnaue6o Ha kopuctb Liepe6ponizuty

+ LlepebponianH® Hafae CTaTUCTUHO BIPOTiAHY NepeBary 3 CepefiHiM PO3MipoM
edeKTy Ta NoAinLYe 3aranbHuii pesynbTar NicnA TDaBMi

3aBepLuytoun gonosiab, Helmut Trimmel Haronocys Ha BaXnMBOCTI MOER-
HaHHA HeNpPONPOTEKTOPHOrO NiKyBaHHA 3i CTAHAAPTHOK IHTEHCWBHOIK Tepa-
ni€to ANA NOINIIEHHA HEPOKOTHITMBHOTO pe3ynbTaTy Ta AKOCTI XNUTTA, 0C06-
JIMBO KOJM HEiPONpPOTEKTOPHE NiKyBaHHA Ma€e CMpUATINBUIA NPodinb Ge3neku.

Andrei Alexandrov
Chair of the Department of Neurology and Semmes-Murphey Professor
at the University of Tennessee, USA

POJIb LIEPEGPOJII3VUHY Y BIAHOBJIEHHI NICAA IHCYNbTY

Andrei Alexandrov (Memphis, USA) nouyas cBolo JomoBigb 3i 3ragku
MO CBIill MepWMA KAiHIYHWA JOCBIA MiKyBaHHA naujeHTiB LlepebponianuHom
we B 1989 poui Ta po3noBiB, WO BCi Lii POKM BiH NPOA0BXYBaB CTEXUTY 3a A0-
C/liIKEHHAMY LibOro Npemnapaty Ta MPorpecom, JOCATHYTUM B OTPUMaHHI JOKa-

3iB 00 11070 epeKTUBHOCTI NPy ilemiyHOMY iHCynbTi. BiH Ha3BaB cBOIO fOMO-
Biab «Posb LiepebponinHy B HeiPOBIJHOBMEHHI» Ta MPEACTaBMB HELLOfABHIO
nybnikaito, B AKiil HArONOLYETbCS, L0 HENPONPOTEKLO AK rany3b AOCTIKEHD
6yno 3amiHeHO TepMiHOM «LiepebponpoTeKLisay, AKWA BKMIOYAE AO[ATKOB
acrneKTy 3axX1CTy MO3KY, TaKi AK 3aXUCT CYANH.

Andrei Alexandrov 3po6us npe3eHTaLiito Hooro gocnigpxeHHs CEREHETIS,
ke 3apa3 ny6nikyeTbca. MepBUHHOK KiHLEBOIO TOYKOI LbOro AOCHiAKeH-
HA € BipOrifHe 3MeHLIeHHs remopariuHoi TpaHcdopmallii, a TakoX B HbOMy
NPOAEMOHCTPOBAHO TEHAEHLiI0 A0 KPaloro KAiHiyHoro pesynbtaty. Kpim
Toro, Andrei Alexandrov KopoTKO 3ynnHMBCA Ha [aHux Jobpe Bijomoro fo-
cnipkeHHa CARS B KOHTEKCTI HELOAaBHbOrO BKOUEHHA [0 HACTAaHOB LX
pe3ynbTatiB. 30Kpema, BiH 3ragas npo BKiioueHHa Liepebponizuty go EAN-
Guidelines, a Takox go AHA-Guideline, fe pekomeHpaLis Ma€ piBeHb JoKa-
30BoCTi 2a. Takox JonoBigay HasiB nporpamy pekaHanizauii Ta penepdysii
i3 BukopuctanHam Llepebponisuny (CERECAP), cepito iHiLiioBaHnx gocnia-
HIKaMW MINOTHUX JOCNIAXeHDb, AKi NOEAHYIOTb peKaHanizauiio i npu3HayeHHs
Llepe6ponianHy.

EdektuBHictb LiepeGponiznty
niaTBepAKEHa MiXKHapOAHMMMN pekoMeHaaLiamu!

Liepe6bponi3anH® pekomeHAOBaHW

[0 3ACTOCYBAHHA
* Mepuwui pekomeHpaLii * Bucokui * Haikpauwi * [loBepeHa
EAN/EFNS 3 moTopHOi piBeHb pesynbTatu 6Gesneka
Heiipopeabinitauii DOCTOBIPHOCTI B YCiX
nicna iHcynbTy fOKasiB [OMeHax
ABscTpia KaHana

Himeuunna

i [

Liepe6ponisuH® - Llepe6pon|3vm'g - Llepe6ponisuH®

niKkapcbKuii 3acié
3 HallKpaLLoto OLiHKOI

€AVHNI Npenapar,
peKoMeHf0BaHuiA
Ha 100 %*

OTPMMaB HailBuLLy
oLiHKY cepep
niKapcbKux 3aco6is

« Mepuwi ABCTpilChKi
pekomeHpaauii

3 peabiniTauii nicna
iHCynbTy,

L0 FPYHTYIOTbCA

Ha 0Ka30Bill 6a3i

« Liepe6ponisnH® -
€anHNiA odiLliiHO
3rafjaHnii npenapar

« EQVHUIN NO3UTUBHUIA
1A piBeHb CTOCOBHO
BiJHOBNEHHA pPyX0BOI
DYHKUjT

« Hainsuwwmit cryninb
peKomeHpaaLin

140730 NOKPALYEHHSA
AKTVBHOCTI

B MOBCAKAEHHOMY
KNTTi

+ KoHuenuis nikyBaHHs
nif Yac AOCifKEeHHA
CARS nigTBeppunaca!

+ BigHoBneHHA dyHKLji
BEPXHiX KiHLiBOK Ma€
Baromuii BNNB Ha
AKICTb XNUTTA Ta
aKTUBHICTb

Yy NOBCAKAGHHOMY
KuTTi

*be3 HeraTnBHYIX KOMeHTapIB Y «[l0BIAHVIKY KNiHiLMCTa»

Mig uac obrosopeHHs 6yno migKpecneHo ocobavBi mepeBarn Henpo-
MpOTeKLii Ta CyANHHOrO 3axucTy 3a Aomomoroio LlepebponisnHy, OCKinbku
Andrei Alexandrov uiTko 3a3HauuB, Lo iCHye Bce binblue JoKasiB Toro, wwo Lle-
pebponiznH noninwye LinicHicTb rematoeHuedaniuHoro 6ap’epa, i Le Moxe
6yTn 0COGNNBO KOPUCHWM ANsA MaLi€eHTiB i3 fiabeTom Ta iHCYnbTOM, AKi MaloTb
NifBULLEHUI PU3KK remopariyHoi TpaHcdopmaLlii.

PE3IOME

Andrei Alexandrov HaBiB nepekoHnnBi ¢yHaaMeHTanbHi HayKoBi AaHi Wop[o
LiepebponpoTeKLji, Aika ABHO € «rapAYO0Io TEMOIO» B KOHTEKCTi CyyacHOi Meau-
LVMHM iHCYTBTY, | 3p061B aKLieHT Ha Tomy, Wo LiepebponisuH Bigirpae Baxnusy
pOnNb y CTBOPEHHI HECMIPOCTOBHIIX [J0Ka3iB Y Ll ranysi.

Helmut Trimmel getanbHo noAcH1B MexaHi3m gii Liepe6ponisnHy, BucaiT-
NVBLUVM OCTaHHi [JOCNIAKEHHA WOAO NpK3HayeHHs LiepebponinHy navieHTam
i3 YepenHo-MO3KOBOK TPaBMOI0. Ha OCHOBI KNiHIYHUX AaHWX BiH NPOAEMOH-
CTpyBas, wWo Liepe6ponisuH® Ha cborofHi € EAMHMM NpenapaTtom 3 Biporig-
HO NO3NTUBHUMM pe3ynbTaTaMil PaHAOMi30BaHUX AOCNIfKEHD.

3aranom 6yno NOBHICTIO JOCATHYTO METU Liboro BebiHapy, Aka nonArana
B TOMY, 406 NpofemMoHCTPyBaTH, Lo Liepe6ponisuH® € eguHolo cnonykoto,
AOKNiHIYHi AOCNIAKEHHA AKOI yCMilHO NiATBEPAUANCA NOAANBIINMIA K-
HIYHUMM fiOKa3amu.

Joknadxiwe yumaiime Ha c. 4
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Mwnynoro micausa [aBno IBaHOBNY MEPEHIC iHCYNbT.
CboropHi BiH erpaB CBOIO nepmy naprito.
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Llepe6poniauu® 5 mn L
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YnBiui 36inblUye WaHCK NaLjieHTa Ha BUXKNBaHHA®

Po3uuk anA inekuin
Brpuui Kpatue BigHOBIIOE MOTOPHY dYHKLito® Ans By rpiumsowaoBor DRVER
T onylunsosemor ———— _y’

BTpuyi 6inbLue nauieHTiB NoBepTaloTbCA O MOBHOI HE3aNeXHOCTI’

Samnynno 5 mn

lMokpaLiye KorHiTMBHI GyHKUIT® Ta 3MeHLLYe aenpecito’

Bucoknii piBeHb 6e3nekn®

jier — Update, jisch, 2018, 3/2018. https: xn-gsf-rna.at/wp p 2016/11, ier-2018_OEGSF_r pdf. 2. L itlini ilitative Therapie bei Arm-

parese nach awmf. ini i 00T.html. 3. Evid Based Review Stroke and in Clinician’s handbook. Chapter: Upper Extremity Motor ilitati p:/ ebrsr. i

view/10-upper-extremity-i mtzrven!lons 4. https://doi.org/10.1111/ene.14936. 5. Heiss W-D, Brainin M, Bomstein M, Tuomilehto J, Hong Z. Cerebrolysin Acute Stroke Treatment in Asia (CASTA) Investigators. Cerebrolysin in patients wnh acute ischemic stroke in Asia:

results of a double-blind, placebo-controlled randomized trial. Stroke. 2012; 43:630-636. 6. Chang et al. Cevebvolysm combined with vehablllta(lon pvomotes motor recovery in patients with severe motor impairment after stroke. BMC Neurology (2016) 1631. 7. Mure-

sanu D.F., Heiss W.-D., Hoemberg V., BajenaryO Hong Z. Cerebrolysin And Retovevykﬁzv Stroke (CARS) a d d i trial. Stroke. 2016 Jan; 47(1 ):151-159. 8. Ladurner G, Kalvach P, Moessler H. Cerebrolysin Study Group.
i d

ive treatment in patients with lled trial. J Neural Transm. 2005 Mar, 112(3):415-28. 9 Thome J. et al. Drugs of Today 2012, 48(Supplement A): 63-69.

*Himeybki

il BUKOpHCTOBYE
((EHEBRDLVSIN) i Ta Ko ATCMOGBX. Po3un ans iK'exuii. 1 M pO3UMHY MlnmbNS 2 r npenapary, uo BUpo6NAETbA 3 Mo3Ky cBiHei). loKasah-
Ta Helfp i xBopoba A (cTanu nicna BTPYYaHHA Ha MO3KY,
3aKpm| uepenuo MO3KOBi TPaBMi, CTPYC MO3KY). Hpomnomsauml NiZiBIALIEHa 4y TAHBICTb 70 OJJHOTO 3 KOMIOHEHTIB Npenapary, eninencis, TAXKi nopyweHHa ¢ym<u|| po. MloGiuni peaki. MloGiui peaki & 38'sky 3 Tepanicio npenapatom Liepe6porisuh®
BiAmivaloTbea pigko (> 1/10000 < 1/1000) a6o maioTb nooauHoki Bunaaky (< 1/10 000) Mpu pyxke IIIBMIJKOMy sseneum MOKNMBI 3MaMopOYeHHS, TpeMop, ronoBHuii 6inb, BiAUyTTA Xapy, cBepOixk, MOANMBI BMCH-
aHHs, ipw, 3aMwKa 1a ﬁmbyrpypﬂx i TUBOCTI. umyioe MeXaHi3MM 3aXHCTy Ta B i nnac-
THUHICTb, LU0 CTPUAE noni i Cnoci6 Ta po3u. lpenapat 'A3080. TpuBaNicTb Kypcy NiKyBaHHA Ta ONTUManbHa WO/ieHHa Jo03a sanexab Big CTaHy XBOporo, naro-
norii, Siky BiH Mae, Ta iHoro Biky. YacTiluie peKoMeHg0BaHa TPUBaNiCTb Kypcy NlikyBaHHs cTaHoBuTb 10-20 AHis. EdexTusHicTb Tepanii 3a3suuait poctae npu ii noBTOpHMX KypdB. li TaHy natji-

€HTa BHacnifok Tepanii. Kateropis Bigmycky. 3a peuentom. losHa iHpopmaLis MICTUTBCA B IHCTPYKLT AN1A MeAMUHOro 3acTocyBakHA npenapary. Ingopmauis ana daxisuis y ranysi oxopouu 3gopos’s. P.n. MO3 Ykpainu: N2 UA/9989/01/01, miltcHe

Bin 18.03.2014. www.cerebrolysin.com.ua
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HenpoBiAHOBAEHHS.
KoAn AOKQ3U, OTPUMOHI B AOCAIAXKEHHSX,
3yCTPIYAIOTbCS 3 PE3YABTATAMM,
OTPUMAHUMMU BIAS ADKKQO XBOPOro

Be6iHap EVER Pharma (18 »xoBTHS 2022 poKY)

Pe3iome. Andrei Alexandrov naeieé nepexonausi pyndamenmanvui naykoei dauni ujodo yepebponpo-
meKyii, AKa A6HO € «2apsA40I0 MEMOI» 8 KOHMEKCMI Cy4aACHOI MeOUUyUHU [HCyabmy, i 3p0Oué aKuyeHm
Ha momy, wo Llepebponizun idiepae 6axncaugy poiv 8 OMPUMAHHI HECAPOCMOBHUX 00KA318 Yy Yill eanysi.
Helmut Trimmel demanvHo nosichue mexarizm 0ii Ilepebponizuny, uceimausuiu 0CmaHHi 00CAi0NceHHS,
wo eueuanru npusnavenns ILlepebponizuny nayieumam iz uepenno-mo3xKoeor mpaemor. Ha niocmaei
KAIHIYHUX 0aHux @in npodemoncmpyeas, ujo lLlepedposizun na danui MomeHm € €OUHUM Npenapamom
3 8ip02iOHO NO3UMUBHUMU Pe3yAbMamami panoomizo8anux docaidxcensv. 3aearom 6ya0 nogricmwo 00-
CACHYmMO Memu ybo2o 6ebinapy, AKa noageaida 6 momy, w006 npodemoncmpygeamu, wo Llepebponizun €
€0UHOK CNOAYKOIO, Q0KAIHIYHI docaidxcenHs K0T ycniuno niomeepourucs nooaibWumMu KAIHIYHUMU

dokazamu.

Helmut Trimmel

Head of Anaesthesia, Emergency and General Intensive Care Medicine Landesklinikum Wiener Neustadt,

Austria

Henponporeku,is
NMpPU TSHKKiN YepenHo-MO3KOBiN TPABMI

Helmut Trimmel o3HalilOMUB TIPUCYTHIX 3 HAaliBaKJIu -
BIIIUMU eMiIeMiOJIOTIYHMMHU JaHUMMU 110J0 HEUpOTpaB-
MU, SIKy TaKOX Ha3WBalOTh «TUXO emigemieto». Heii-
poTpaBMa PEeECTPYEThCS B MOHAA 7,7 MiJibliOHaA Jitoneit y
€Bpor1i, Ipy UbOMY 57 TUCSIY BUNAIKIB MAIOTh JIETAIbHUI
KiHEellb, OUTBIIICTD 3 IKUX — 11€ HEeMpPOTpaBMU B MOJOJIUX
YOJIOBIKIB.

HeilipoTpaBMa € AOCTaTHHO TSIXKOK MEIUYHOIO
npo0bJeMoI0, 10 YCKIAAAHIOE KIiHIYHI TOCTiAXEHHS
i cTaHgapTHE JiKyBaHHS. 3aBAaHHS KIIHILUCTIB —
3MEHIIUTU BIJUB BTOPUHHOTO YIIKOIXEHHS, YOTO
MOXXHa JOCSITTU 32 YMOBM BUKOPUCTAHHSI MYJIbTUMO-
NaJlbHUX HEMpOopereHepaTUBHUX MperapariB, TaKuUX SIK
Llepe6poutizuH.

Helmut Trimmel 3poOMUB KOPOTKMIL OISO AEIKUX
CIIONYK, SIKi OyJIM HOCHIIXEHI B MUHYJIOMY, TaKUX SIK
MpPOrecTepoH, KOPTUKOCTEPOINU, ePUTPOIIOCTUH Ta iHIIII.
VYci 1 crosyku mpoaeMOHCTPYBaIN CBOIO e(DEKTUBHICTh

V JOKJIIHIYHUX JOCTiIKEHHSIX, ajie pe3yJbTaTH iX KJIiHIv-
HUX BUITPOOYBaHb OyJaM HeBIaIMMU. Te came CTOCYEThCS
LIMTUKOJIIHY, OAHAK BiH I0Ka3aB IMPUHAMHI MiHiMaJIbHi
e(eKTH.

Helmut Trimmel HaBiB ocTaHHi KJiHIYHiI IOKa3u
11010 3acTocyBaHHs LlepeOposizuHy npu 4epernHo-Mo3-
KOBIiil TpaBMi, 110 BKJIIOYAJIU BipOTiAHY O6araToBUMip-
HY TiepeBary JiKyBaHHSI, SIK MOKa3aHO B IOCIiIKEeHHI
CAPTAIN, i Bpaxxarouuii BIUIMB Ha Pe3yJIbTaT 3a IIKaJI010
Komu [1a3ro, sk moka3aHO B HEI[OIaBHO OIMYy0JIiKOBaHO-
My MeTaaHai3i.

3aBepmyoun pomoBiab, Helmut Trimmel Ha-
TOJTOCUB Ha BaXJUBOCTI MOEAHAHHS HEWPOMPOTEK-
TOPHOTO JIiKyBaHHS 3i CTaHOAPTHOIO iHTEHCUBHOIO
Tepami€lo s MOJIMIIeHHs HeHPOKOTHITUBHOIO pe-
3yJbTAaTy Ta SIKOCTi XHUTTs, OCOOJMBO KOJU HEUpo-
MPOTEKTOPHE JIiIKYBaHHSI Ma€ CNPUATIUBUN Mpodiab
Oe3nexku.

© «MixHapoaHuit HeBponoriuHuii XypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij Zurnal»), 2022

© Bupaseub 3acnacbkuii 0.10. / Publisher Zaslavsky 0.Yu., 2022
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Complex pathophysiology Neuroregeneration

* HeiliporeHes

* nioreHes CTUMynboBaHi EH0Te HHUMK

+ AHriorenes ~ dpakTopamu, nogiGHUMK
Squeezed + CMHanTUYHa nnacTuynicts | A0 dakTopa pocty
ventricles » AKCOHanbHWA cnpayTUHr ;

Midline shift

Courtesy of Prof. Ch. Matula, Vienna

€ MepBUHHE ypaxeHHs

— Kposoteua

— KoHTysist

— 3p1aBnoBaHHs TKAaHWH

— [ucby3He ypaxeHHs akCoHiB

BTopuHHe ypaxeHHs

— lwewmis, penepdysis

— [inokcis

— Habpsik

— IHdpekyis Y,

Courtesy of Prof. Ch. Matula, Vienna

Captian Il
Day 90 (PP) MW Statistic Mw 95,00% -Cl Ni1/N2 P
Glasgow Outcome Scale Extended - 05733 (04616t00,6651) = 74/55 | 0,172
Early Rehabilitation Barthel Index —— 0,5252 (0481010 0,5693) 74/55 | 0,2634
Mini - Mental State Examination . — —.—— 0,5692  (0,4777 to 0,6606) 74/55 | 0,381
Processing Speed Index - Digit Symbol Coding ' ' ' ' —.— ' 0,6430  (0,5394 to 0,7466) . 74/55 ' 0,0068
Processing Speed Index - Symbol Search . . [ — —.—— 0,5608 (04597 to 0,6621) 74/55 | 0,238
Stroop (VST) Word/ Dots Interference I I . . pemm—— T [06661 | 0568210076400 | 74/55 | 0,0009
Stroop (VST) Color - Word/ Dots Interference . . 1 —-— 0,5916 = {0,49341t00,6809) = 74/55  0,0675
Digit Span Digit Forward Test . . . . —‘_-"— . 0,6264 [ 0,5231 to 0,7296) [ 71/55 . 0,0164
Digit Span Digit Backward Test s 0,6694  (0,5654100,7733) 71/55 | 0,0014
Color Trails Test 1 ' ' ' ' —.— [ 06342 | 05350007333 | 7155 |o.008
Color Trails Test 2 —a— 05965  (0,4969t00,6962)  71/55  0.0575
HADS - Anxiety Sumscore _ 0,5318 (04309 to 0,6326) 71/55 | 0.5371
HADS - Depression Sumscore _— 06458  (0,5465 10 0,7452) 71/55 0,004
|
(Combined) Wei - Lachin -|‘~ 0,6026 (0,5297100,6755)  74/55  0,0058
ya | | e
~ 4
n=142 029 036 044 050 056 0,64 o7
Favors Placebo Favors Cerebrolysin

Muresanu, Dafin F,, et al. Efficacy and safety of cerebrolysin in neurorecovery after moderate-severe traumatic brain injury: results from the Captain Il trial.
Neurological Sciences (2020) 1-11

MeTtaaHani3 epeKTUBHOCTI PiISHMX HEMPONPOTEKTUBHUX NpenapariB Yy MeHeA)KMEeHTi NaLieHTiB
i3 TPAaBMaTUYHUM YLUKOJPKEHHAM MO3KY
Bnave HEMPONPOTEKTUBHMX NpenapariB Ha NOKa3HKK 3a LWKano komu Mmaaro (LLIKT)

3a pesynsratamMu HOTUPLOX AOCHIIKEHb, Y NALLEHTIB, ikuM Oyno npmusHayeHo LiepebponianH (n = 165), nokasHuk 3a LUK 6yB 'y Tpu pasu
KpaLLmM, HiXX Y nauieHTiB KOHTponbHOi rpynu (OR 3,019; 95% CI 1,76-5,16; p=0,001).

Study name type of outcome Statistics for each study Log odds ratio and 95% CI

Log Lower Upper Relative
odds ratio limit hmit p-Value weight
Aboukhabar H 2011(2) GOS 0.834 -0.316 1.983 0.155 o} 21.74
A'lvarez XA, 2003(8) GOS 0853 0015 1.691 0.046 _.I_ 40.94
Asghari M 2014(3)  GOS(mean) 1534 0514 2555 0.003 —1—— 27.51
Wong GKC 2005 GOs 1558 -0.158 3.275 0.075 9.75

1105 0569 1641  0.000 ’.

Neurosurg Rev (2018) 41:427-438 200 A0 000 100 200
Favours control Favours treatment
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Andrei Alexandrov

Chair of the Department of Neurology and Semmes-Murphey Professor at the University of Tennessee, USA

PoAb Lilepe6poAisvHy y BiAHOBAEHHI MICASl iIHCYAbTY

Andrei Alexandrov (Memphis, USA) nouaB cBoto 110-
MOBIIb 3i 3rafikM PO CBill MePIIM KIIiHIYHUIA TOCBIM JIi-
KyBaHHs nauieHTiB LlepedponizuHom 1ie B 1989 poui ta
pPO3MOBiB, 110 BCi 1li POKM BiH MPOAOBXYBaB CTEKUTHU 3a
TOCTIIKEHHSIMU LIbOTO TMpernapary il mporpecoM, TOCSTHY-
TUM B OTPUMaHHI J0Ka3iB 11010 0r0 e(eKTUBHOCTI MpU
ilmeMiyHoMy iHCyabTi. BiH Ha3BaB cBoO momnoBinb «Pojib
LlepeOpoti3auHy B HEIPOBIMHOBIIEHHI» i ITOAAB HEILIOAABHIO
MyOJTiKallifo, Y SIKiii HaroJIOLIYETLCS, 110 HEUPOIIPOTEKIIif0

Llepe6poni3aviH Npy rocTpomy iLueMiYyHOMY iHCYNbTi

lwemis DoKyc Ha NneioTPonHi MyNbTULINLOBI areHTn
Penepgpysis OnopHa
ExpoTenianeri knitukm YacTHHa
= J HOpManb-
Mepuuut — ’ Horo
\ acrpoumra
w1\ Eputpouuty
OxeupatueHuin CKOpOYeHHs “““ poy
cTpec nepuumMTa (RBC)
3anankHa TpomGo
S e NeiikouuT unrn
Bignosigs
OnopHa /
T yacTuHa OKCcupaTMBHUA
Cytoines, Habpsknoro cTpec
:rg;m:rrs actpouuta
T Rou prosancis EHpoTenianbHe yIIKOAXEHHS  AnonTos

Tregs AxTuBauia TpomBouuTie
CD4+ (LFA-1ICAM-1 endothelium binding pathway) AkTBALiA KOMNNEMEHTY

Tpombo3 mikpocyauH

Hedporis/
HEKpo3

SIK TaJTy3b JOCIIIIKEHb OYJI0 3aMiHEHO TEPMiHOM «IIepedpo-
MIPOTEKIIisl», IKMI BKIIIOYAE MTOJATKOBI aCIIEKTU 3aXUCTY
MO3KY, TaKi SIK 3aXUCT CY/1H.

Andrei Alexandrov 3poOuB Ipe3eHTallil0 HOBOT'O JOCIi-
mxkenHs1 CEREHETIS, o 3apa3 ny6aikyetbes. [TepBuH-
HOIO KiHIIEBOIO TOYKOIO LIBOTO JOCHIIKEHHSI € BipOTiJHE
3MEHIIIEHHS FeMopariyHoi TpaHchopMmallii, a TAKOX y HbOMY
MPOJIEMOHCTPOBAHO TEH/ICHIIIIO 10 KPAIIOTo KJIiHIYHOTO pe-
3ynbrarty. KpiM Toro, Andrei Alexandrov KOpoTKO 3yITMHUBCS
Ha maHux goope Bimomoro gocmimkeHHsT CARS y KoHTeKCTi
HEIlI0IaBHbOTO BKJIIOYEHHS IO HACTAHOB 1IMX PE3YJIbTaTiB.
3okpema, BiH 3ragaB mpo BkIoueHHs llepebponizuny mo
EAN-Guidelines, a Takox 10 AHA-Guideline, ne pekoMeH-
Jailisi Ma€e piBeHb J0Ka30BOCTi 2a. TakoxX J0moBigay HaBiB
nporpamMy pekaHaizalilii Ta pernepgysii 3 BAKOPUCTaHHSIM
Lepeoponizuny (CERECAP), cepito iHiLiioBaHUX q0CTi/I-
HUKaMM ITIJTOTHUX TOCTIIKEHb, SIKi TOEAHYIOTh peKaHasi3a-
1ito i mpusHayeHHs LlepebposnizuHy.

[lin gyac obroBopeHHsI OyIO ITIKPECIEHO OCOOJMBI
rnepeBaru HeWpOIpPOTEKIIii Ta CyTMHHOTO 3aXUCTy 3a J10-
nmomoroio llepedpomnizuny, ockinbku Andrei Alexandrov
YiTKO 3a3Ha4yuB, IO iCHY€E BCe Oijibllle J0Ka3iB TOTO, 110
LlepeOpoti3uH MOoJIiIIIy€e HiTiCHICTh reMaToeHIIedaTiaHO-
ro 6ap’epa, i 1ie Moxe OyTH OCOOJMBO KOPUCHUM JIJIsI Tia-
LIIEHTIB 3 1iaOETOM Ta iHCYJBTOM, SIKi MalOTh MiABUIIEHUI
PpM3UK TeMoparigyHoi TpaHcdopmarrii.

PeaynbraTtu gocnipxeHHsa CEREHETIS

(95% C10,200-0,871; p=0,032)

p=0,022)

i 15,65 (95% CI 8,33-129,10) BignosigHO

— Llepe6poniavH BiporigHO 3MeHLUye 4acToTy Oyab-SKOi reMopariyHoi TpaHc-
dopmaii 1o 13,7 % nopiBHaHO 3 22,9 % y KOHTPONbHIK rpyni 3 BignosigHum OR 0,417 B

— JlikyBaHHs1 Llepe6ponisvHOM BIPOrAHO 3MEHLUYE CUMMTOMU remopariyHoi Any
TpaHcdopmauii (2,6 % nopisHsHO 3 9,0 %) npu OR 0,171 (95% CI 0,040-0,726;

— NNT (nepeBara) 3HWXEHHS OyAb-IKOi i CMMMTOMHOI reMopariyHoi TpaHc-
dopmaLii B pasi BukopucTaHHs LiepebponisuHy nopisHioe 10,86 (95% Cl 5,50-420,68)

rimary Endpoints

T, G (13.7)
13 (11.1)
[Symptomatic  [sNP)
Secondary Endpoints
CEERVAN 5 (3-9)

(

0.046
0.469
0.027

46 (22.9)
28 (13.9)
18(9)

5(3-10) 0.412

— MNokasnmin 3a NIHSS | ASPECT B13Ha4anncs ik BIpOriAHO HeNiATBEPKEHI LLOAO e s ZiN (] 1(0-2) ? {3§§ g;?3§
Oyab-gKoi remopariyHoi TpaHcdopmaLii B MybTUBaPIiaHTHIN JOMCTUYHI MOAEN, y ToW \QR)
yac sk CUMNTOMHa remopariyHa TpaHchopmauis 6yna HeniaTeepakeHoto 3a NIHSS [Favorable outcome. n (% LERC ] 150 (74.6) 0179
Stroke j
Jouvmnar oF THE AMERICcAN HEART AssociaTion American Amel’lcal"l
Heart | Stroke
Association | Association

Cerebrolysin and Recovery After Stroke (CARS): A Randomized, Placebo-Controlled,
Double-Blind, Multicenter Trial
Dafin F. Muresanu. Wolf-Dieter Heiss, Volker Hoemberg. Ovidiu Bajenaru. Cristian Dinu
Popescu. Johannes C. Vester. Volker W. Rahlfs, Edith Doppler, Dieter Meier, Herbert Moessler
and Alla Guekhr

Stroke. 2016:47:151-159: origmally published online November 12, 2015:
do1: 10.1161/STROKEAHA.115.009416
Stroke 1s published by the American Heart Association, 7272 Greenville Avenue, Dallas. TX 75231
Copyright € 2015 American Heart Association. Inc. All rights reserved.
Print ISSN: 0039-2499. Online ISSN: 1524-4628
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CLASS (STRENGTH) OF RECOMMENDATION

COR -AHA

+ Comparative-Efecoviness Prensest
=T gy A 1 pr
preference fo treatment B
= s reasonable v choose treatmant A over treatment B

SOR - EAN

Recommendation: For Use
Desirable effects > undesirable effects

Cerebrolysin:
recommendation similar to
Class 2a

I resegacn vimy

Against Use

Desirable efects < Undesirable effects
Benefit < Risk

*
GRADE Handbook. Strength of recommendation on a continuum: Categorical terminclogy - hifps:#gdt gradepro. org/app/handbook/handbook. htmih_kyzdbc60wmca

Neurorecovery. When evidence from the bench meets results at the bedside
Webinar EVER Pharma (October 18, 2022)

Abstract. Andrei Alexandrov very convincingly introduced the basic
science related to cerebroprotection, clearly a “hot topic” in the con-
text of current stroke medicine and that Cerebrolysin seems to play
a major role in establishing irrefutable evidence in this field. Helmut
Trimmel explained Cerebrolysin’s mechanism of action even more
deeply, highlighting latest studies why Cerebrolysin should be admi-

nistered to patients with brain trauma. He built a credible bridge to
the clinical data and showed that Cerebrolysin is momentarily the
only agent with significantly positive trials in randomized trials. Al-
together the objective of this webinar was fully achieved — to dem-
onstrate that Cerebrolysin is the only compound whose preclinical
research has been successfully translated into clinical evidence.
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ORIGINAL RESEARCHES

Y/IK616.831-005-036.1-06:616.89-008.45/.47 DOI: https://doi.org/10.22141/2224-0713.18.8.2022.982

®rowmiH 1O.B.
MeaAnYHA LEeHTP «YHIBEPCAABHA KAIHIKQ «O6epir», M. Kuis, YkpaiHa
HavuioHanbHuA meanyH yHiBepcuteT imeHi O.O. boromonsLsl, m. Knis, YkpaiHa

YacToTa KOrHiTMBHUX NOPYLUEHb
Y NALIEHTIB iIHTErPOBAHOIO iHCYALTHOIrO 6AOKY
Y Pi3HUX NepioAAX IHCYAbTY

Pe3iome. Axmyaavnicmo. YV 6acamvox nayienmie nicas mosxoeoeo incyaomy (MI) cnocmepizaromocs
nocmincynomui koenimueni nopyuwenns (INIKII), wo acoyiroromscs 3 QyHKUIOHAAbHOK HECHPOMOICHICMIO
ma Hosumu 3axeopioeannamu. Mema docaidxucenns: 3a donomozoio oyinounux wkan euseumu IIKII na
noyamky AiKy8aHHs ma nepeod 8UNUCKOH 3 IHMe2po8ano2o incyabmuoeo 640Ky (116) y pisnux nepiodax M1
3 ypaxyeaHuuam iloeo muny ma niomuny. Mamepiaiu ma memoou. Ilpoananizoeani eix, cmamos, mun i
niomun, oyinku 3a Mini- Mental State Examination (MMSE) ma Montreal Cognitive Assessment (MoCA)
nayienmie 3 M1, axiy 2010—2018 pp. y pisnux nepiodax 3axeoprosants 6yau eocnimanizoeani e 11b. Yci M1
o6yau nodineni na eHympiuinbomo3skosuil kpososurue (BMK) ma iwemivnuii MI (IMI), a ocmanni dodam-
K060 po3nodineni na 4 emionoeiuni niomunu. Y pazi oyinku 3a MMSFE = 0—24 6aau a6o 3a MoCA = 0—25
6anie ITIKII eeancaru nasernumu, a npu MMSE = 25—30 6anie abo MoCA = 26—30 6anie — iocymuimu.
Kinvkichi 3minni 6yau eidobpaxceni y euensioi medianu ma mixckeapmuavroezo inmepeany (MKI). Cmamuc-
muyHui aHanis npogooduecs 3a donomoeorw nakema MedCalc®. Pesyavmamu. Y docaioxncerns exarouerni 399
nayienmig: 60,7 % uwonaosikie, mediana gixy 66,2 poxy (MKI 58,5—76,3), y 331 (82,9 %) diaecnocmogaro
IMI,y 68 (17,1 %) — BMK. Biavwicmo nauyicumie (64,2 %) 6yau eocnimanizoéani npomseom nepuiux 30
duis. Ilouamxosa oyinka 3a MMSE eapitoeana 6id 0 do 30 6anieé (mediana 20 6arie, MKI 2—27), a ITIKIT
oyau naseni y 240 (60,2 %) ocio. Ilouamkosa oyinka 3a MoCA maxoxc 6yra y memxcax 6io 0 do 30 6anie
(mediana 15 6anie, MKI 1—24), a ITIKII 6yau éussareni'y 356 (89,2 %) yuacunukie docaioncenns. Ileped
sunuckoio, 3eidno 3 ouinkoio 3a MMSE, ITIKII 6yau naseni 'y 192 (48,2 %) nayienmis, a 6i0nogiono do
MoCA —y 324 (81,2 %) nayienmie. Taxckicmo HegposoeiuHuX, PYHKUIOHANLHUX A KOSHIMUBHUX NOPYULEHD
byna euw00 y mux nayieumie, aki 6yau eocnimanizoeati y Haiieocmpiuwomy (0—24 20dunu), eocmpomy
(1—7 onis) ma pannvomy niceocmpomy (8—90 ouie) nepiodax MI; ymim, neped eunuckor medianu oyi-
HOK SIK HeaponoeiuHo2o degpiyumy ma Qyukyionarvuoi cnpomoxcnocmi, max i INIKII 3nauywe (p < 0,05)
smenmuauce. B ycix nepiodax MI ouyinku sk 3a MMSE, mak i 3a MoCA 6yau cmamucmuyro 3Hauyue
(p < 0,0001) nuncuumu npu BMK nopiensano 3 IMI i npu kapdioem60aiuHoMy nOpieHAHO 3 AAKYHAPHUM
niomunom IMI. 32iono 3 oyinkamu sx 3a MMSE, mak i 3a MoCA, wacmoma IT1IKII nicas eocnimanizayii
oyna cmamucmuuno 3nauywe (p < 0,001) éuworo, nisxc neped eunuckoro 3 I1b. Bucnoexu. /lns nayienmis
115 xapakmepna eucoka wacmoma I1IKII nicas eocnimanizauii y piznux nepiooax 3axe0pro8anHs. 3HaA4HO
nuxcua wacmoma ITIKIT neped sunuckoio nopigHaHO 3 NOUAMKOBOI0 MOMNCE BKA3Y8AMU HA NO3UMUBHUL
enaue rikyeants 6 11b na éionoenrenus koenimusnux yuxyiii nicas M1.

Ki11040Bi ¢J10Ba: moskosuii incyassm; nocmincyasmui koenimueni nopyuenns; Mini-Mental State Examination;
Montreal Cognitive Assessment; nepiod incyaomy; iHmeepoeanuil iHCyabmHuii 610K
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Bctyn

MoskoBuii iHcyabT (MI) 3anuiaeTbcs OAHIEO 3 TO-
JIOBHUX MPUYMH CMEPTHOCTI Ta HAOyTOI iHBaJIiAHOCTI B
ycboMy cBiTi [1, 2]. BripoBamkeHHs e(peKTUBHUX METO-
NiB JIIKyBaHHS TIPUBEJIO JI0 TTOCTYITOBOTO 3MEHIIICHHS Jie-
TasibHOCTI npu roctpux MI [3, 4]. BonHouac y GinbiiiocTi
namieHTiB 3 M1, sIKi BUXKUIM, CIIOCTEpIiraloThes IMMOCTiH-
cyabTHI KorHituBHI nopymeHHs (ITIKIT), mo acomiro-
IOThCSI 3 HECTIPUSTIAUBUMU pe3yabTaTaMU JiKyBaHHS [5—
7]. B 13 10 mauieHtiB micas nepioro MI ta npubaunsHo
y TPETUHU MAlli€eHTiB micjas moBTOpHUX MI KOTHITUBHI
MOPYILIEHHSI TOCSITal0Th CTyIeHs neMeHii [8]. Bupaxke-
Hi [TIKIT Ta neMeH11isT € TpOoBiCHUKAMM (PYHKIiOHAJIBHOT
HECTIPOMOXHOCTI, YCKJIaIHEHb Ta HOBUX 3aXBOPIOBaHb,
30kpema noBTopHux MI [9]. 3Baxkaroun Ha 3HAUHUIT He-
ratuBHMii BriuB [1IKII Ha mamieHTiB, iX poauHU, TpoMa-
JIA i CUCTEMU OXOPOHU 30POB’sl, iCHY€E HarajabHa MoTpe-
0a B IMOJIIIIIIEHHI METOMIB AiarHOCTUKHU Ta MPOdiTaKTUKKI
nporpecyBanHs [TIKIT [10, 11]. BincyTHicTh KOHCEHCYCY
111010 TOTO, SIK i Koyu ciain giarHoctyBatu ITIKII y pizHux
nepiomgax MI, cTBopioe mpoGaemMu K 1151 HAyKOBUX J0-
CIiZIXXEeHb, TaK i 17151 hOpMyJTIOBAaHHS peKOMEHALIil st
KJiHiuHOT npakTtuku [11, 12]. 3 orisimy Ha 4acToTy Ta
Pi3HOMaHITHICTh (PaKTOPIB, sIKi OEPYTh y4acTb y (hopMy-
BaHHI KOTHITUBHOI AMCHYHKIIII Y JTIOAEi MTOXUIOT0 BiKY,
nojajblile BUBUEHHS] MEXaHi3MiB, 110 JieXaTh B OCHOBI
T1IKII, € Hag3BUYaTHO BaXKJIMBUM IJIsI PO3POOKN TOUYHUX
MopeJieil iX IMpOorHo3yBaHHs Ta e()EKTUBHUX METOIIB iX
JnikyBaHHs [13].

TTIKII cocTepiratoTbes SIK Micas ileMidyHOIO MO3KO-
Boro iHcyabTy (IMI), TaK i micast BHyTpillTHBOMO3KOBOTO
kpoBoBuauBy (BMK) [14, 15]. 36iabiyeTbest oOcsr Ha-
YKOBUX CBi4€Hb IPO T€, 110 TSLKKICTh i eBomoniss [TIKII
00YMOBJIEHI B3aEMOJIi€l0 6araTbOX YMHHUKIB, SIK-OT: MO-
nrdikoBaHi Ta HeMoaudiKoBaHi CymIuHHI (PaKTOpU pU3n-
Ky, ocoommBocti MI (Tur, mimruin, goKai3ailis BOTHUIIA,
TSDKKICTh Ta Mpodib MOPYIIeHb), CYKyITHA TSLKKICTh ypa-
JKEHHS TOJIOBHOTO MO3KY, CYyMYTHi 3aXBOPIOBAHHS U Tak-
TUKa JIiKyBaJbHUX 3axoaiB [9, 11, 13]. OntumanbHa nia-
rHoctuka I1IKII Mae rpyHTyBaTHCs Ha BCeOiUHiil OLiHIIL
KOTHITMBHMX (DYHKIIiI y MauieHTiB micas MI, 3omo0Tum
CTaHIapTOM SIKOT 3aJIMIIIAETHCS BUKOPUCTAHHST KOMILJIEK-
CHOTO Habopy HelpomncuxoyoriyHux TecTiB. BomHouac
MPOBEJIECHHST HEMPOTICUXOJIOTIYHOTO TeCTYBaHHS Y KOXKHO-
ro nauieHTa micast MI norpedye BeIMKUX pecypciB i Moxe
BUSIBUTUCHh HEMOXJIMBUM, TOMY Y KIIHIUHIN IpaKTHIIL
OLIIHIOBAHHSI HEPIIKO OOMEXYEThCS KIIHIYHUM OTJISIIOM
Ta BUKOPMCTAHHSIM OILIIHOYHUX IIIKaJ, SIK-OT MiHillIKajia
IJIs TOCIiIKeHHsT cuxiyHoro crany (Mini-Mental State
Examination — MMSE) ta MoHpeaabChbKUii KOTHITHB-
Huii Tect (Montreal Cognitive Assessment — MoCA) [10,
16]. PesynbraTl JOCTiIKeHb CBiqYaTh, 110 TIPU BUSIBJICH-
Hi KOTHITUBHUX TIopylieHb MoCA mae BUlIly YyTJIUBICTb,
ane Hx4y crienudivynicts mopiBHsiHO 3 MMSE [17]. Sk
MMSE, tak i MoCA € HafiliHUMU iHCTpyMEHTaMU JUIsI
BusgBieHHs [11KII, mpore ix He MOXHa BBaXKaTH B3a€EMO-
3aMiHHMMM, a ONTUMAaJbHI TEPMiHM IX BUKOPUCTAHHS Ta
TOYKH BimcikaHHS mpu M1 moTpedyioTh HomaibIInX 0CITi-
mxeHsb [10, 18, 19].

Merta AOCTiIZKEHHS: 32 TOTIOMOTOI0 OLIHOYHUX LKA
BusBuTH [1IKIT Ha moyaTKy JikyBaHHS Ta repe BUTTUCKOIO
3 iHTerpoBaHoro iHcysnsTHOrO 0J10KY (IIB) y pisHuX Tepi-
0J1ax 3aXBOPIOBAHHSI 3 ypaxyBaHHSIM TUMY Ta miaTuiy MI.

MarTtepiaAu Ta meToamU

AN3aiiH, yMOBU TQ KpUTepii Bipbopy
AOCAIAXEHHS

PerpocniekTuBHe oOcepBalliiiHe IOCTIIXKEeHHS OyI0
npoBeaeHe B iHcyabTHOMY LeHTpi (IL) — BimminenHi 6a-
raTonpo@iabHOI yHiBepCUTETCHKOI JikapHi (MeauyHuii
LIEHTp «YHiBepcasibHa KJliHika «O6epir»). Ctpykrypa Ta
npouecu B 111 BiAmoBinaroTh YNHHUM TaJly3eBUM CTaHIap-
TaM B OXOpOHi 3m0opoB’s i mpuHumIam I1b: rocnitanizaiis
y pi3Hux nepiogax MI, MyapTUAMCHUIUIIHADHA KOMaHIa
(axiB11iB, 1110 BKJIIOYAE JIiKapiB, MEAUYHUX cecTep, hiznd-
HUX TeparieBTiB, eproTeparneBTiB Ta JIOTOIIEeIiB; 000B’I3KOBE
KOMILJIEKCHE TIEPBMHHE OOCTEeXXEHHS Ta, 3a TOTpeOu, po3-
IIMpeHe 00CTeXXEeHHS 3 MeTOI0 Bepu@iKallii 1iarHO3Y, BU-
3HauyeHHs narodizionoriynoro tuiy MI ta iMoBipHOIO
eTtiosorivHoro miaTuny IMI; paHHiil TOYaTOK KOMILIEK-
CHOI BTOPMHHOI MPOMdiJakKTUKKU Ta JiKyBaHHSI CYITYTHiX
3aXBOPIOBaHb; BUCOKUII 00CST peabiTiTalliiiHOI JOITOMOTH
BIIPOJIOBX YChOTO Mepioay nepedyBaHHs. JIikyrodi Jlikapi Ta
(axiBui 3 peabiniTallii ol[iHIOBaJIM MAIIEHTIB 3a JOTTOMOTOIO
OCHOBHUX iHCYJIBTHUX IIIKaJ IMicJIsl TOCTiTali3allii Ta repes
puruckoro 3 I11.

Kputepisimu BKIIOYEHHS y JOCTIIKEHHS Oy/IM KITiHid-
HUil giarHo3 MI, miaTBepakeHUil pe3yabraTaMu HeHpOoBi-
3yaiizallii, crauioHapHe JikKyBaHHs B 1Ll TpuBamicTio He
MeHIle HixX 3 1o6u y nepion mixk totum 2010 poky Ta Be-
pecHeM 2018 poKy, HasIBHICTb Pe3yJbTaTiB 10AaTKOBUX J0-
CJliIXKeHb, BUCHOBKY TeparneBTa ado IyJIbMOHOJIOTa Ta Olli-
HOK 32 OCHOBHMMM iHCYJBTHUMM IIKajgaMu. [lamienTu, sxi
MaJii cybapaxHoifaIbHUIT KPOBOBUJIMB YHACIIOK PO3PUBY
aHeBpU3MHU ab0 BKpail TSKKi CYIyTHI 3aXBOPIOBaHHS, 1110
iICTOTHO BILIMBAJIM Ha pe3y/IbTaTH JIIKyBaHHS (ITi3HS CTaIist
3JI0SIKICHOTO HOBOYTBOPEHHSI, TepMiHaJbHa HUPKOBA HeE-
IIOCTaTHICTh, T€MAaTOJIOTiUHI 3aXBOPIOBAHHS, HE3pOIIeHI
IepeIOMU KiCTOK, KaxeKCisl, CeIICUC TOII0), a TAKOX Ialli-
€HTU TIiCJISI peBacKyJsIpu3alliiiHOro JIiKyBaHHS (CUCTeMHa
TPOMOOJIITUYHA Tepartisl Ta/abo MexaHiuHa TPOMOEKTOMist
npu imemMiyHoMy MI), XipypriuHux BTpyvyaHb (BKJIIOUHO
3 BUAAJICHHSIM BHYTPillITHBOMO3KOBOT reMaTOMM) Ta Talli-
€HTHU, sIKi MOTpeOyBaIu IITYYHOI BEHTWISLLII JIeTeHb, OyJIu
BUKJIIOUCHI 3 JOCITIKEHHS.

[ToKQ3HUKN, WO 6yAU NPOAHAAI3OBAHI

BuzHaueHuit Habip maHUX MPO KOXHOIO 3 MallieHTiB
OyB BHeCEHHUU 0 creliaabHOl 6a3u gaHux. [lokazHUKMU
BKJIIOYAJIHU BiK, CTaTh, TUIT Ta MiATUI MI, OLIIHKM TSIKKO-
CTi HeBpoJIoTiYHOTO AediluTy 3a 1Kaaow iHcyasTy Hattio-
HaJIbHUX iIHCTUTYTIB 310poB’st (National Institutes of Health
Stroke Scale — NIHSS), 6a30Boi moaeHHOI aKTUBHOCTI 3a
inmexcom bapren (IB) Ta TsokKoCTi 0OMeXKeHb ITOBCIKICH -
HOI XXKUTTEMISUIBHOCTI 32 MOAM(iKOBAaHOIO IIKaI010 PeHki-
Ha (MLLP) micnsa rocnoitanizauii B 1L1. 3a maToreHeTUYHUM
turioM MI yci mauientu O6yau noaizaeHi Ha aBi rpynu: IMI
ta BMK. IMauientu 3 IMI, 3rigHo 3 BIpoBaiXXeHUM aro-
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puTMOM, OyJIM MOJiJIEHI HA YOTUPU OCHOBHI €TioJIOTiuHi
niaTunu: atepockiepotndHuil (AT), kapaioeMOoaiYHUI
(KE), nakynapuuii (JIA) Ta inmmii (IH) [20]. ¥ Bcix nari-
€HTIB MiCJIs TOCTIiTaNi3allii Ta repes BUMMCKO IMTPOBOIMB-
cst ckpuHiHT momao [MIKIT 3 BukopucranHsaM odilliitHOTO
nepexitany MMSE ta MoCA, Bepcis 7.1, yKpaiHCEKOIO YK
POCifiChKOIO MOBOIO (BiAITOBIMHO 10 IMOOaXKaHb IaIli€HTa).
3aranpHy ouinky 3a MMSE, mo crtanoBuna 0—24 6anu,
BBaxanau o3Hakolo HasgBHocTi ITIKII (18—24 6anu BBa-
Kanucb o3Hakolo TTIKIT momipHoi Tskkocti, a 0—17 6a-
niB — Tspkkux [TIKIT), Toxi sik 3aranbHy oniHKy 25—30 6a-
JiB — cBigueHHaM BincytHocTi [TIKII. [1pu BukopucraHHi
MoCA, sxkmo cyma ctaHoBuia Big 0 mo 25 6anis, ITIKII
BBaXXaJMCh HASIBHUMH, a pu cyMi 26—30 6aiB — BiacyT-
Himu. 3a TsexkicTio M1 BiimoBigHO 10 3arajibHOT OLIIHKY 3a
NIHSS yci MI 6ynu nmogineni Ha yrerki (0—5 0aiB), moMip-
HOIT TSKKOCTI (6—13 6aniB), Tskki (14—20 GaniB) Ta ayke
TsKKi (Oinbie Hixk 20 6aniB) [21]. Ilepiogu M1 3anexHo Bix
yacy, 10 MUHYB Bill pO3paxyHKOBOTO Yacy MOsIBU MepIINX
nposBiB MI no rocmitanizanii B 111, moainsuim Ha Haliro-
crpimmii (0—24 rogunun), roctpuii (1—7 ai6), paHHii mia-
roctpuii (3 8-ro no 90-ii neHb), mizHiil miaroctpuii (3 91-ro
no 180-ii neHb) Ta BigmaneHuit (misHime 180-ro nHs) [22].
JI11 MOKJIMBOCTI OiJTbII IeTabHOTO aHali3y paHHIN mii-
roctpuii nepiog MI OyB 101aTKOBO MOIIEHUIT HA YACTUHY
A (3 8-1 10 30-i mo6u) ta b (3 31-1 1o 90-i mobm).

CTartucTUYHNA QHOAI3

SKicHi 3MiHHI OyJM BUpaXKeHi yepe3 4acToTy Ta Bill-
corku. KinbkicHi 3MiHHI Oynu BimoOpaxeHi y BUIJISIAI
MemiaHM Ta MiXKBapTwibHOro intepsanxy (MKI). dsa mo-
PIBHSIHHS SIKiCHUX O3HAK BUKOPMCTOBYBABCSI KpUTEPilt Xi-
kBanpar (chi-square). [1opir craTUCTUYHOI 3HAYYIIOCTi OYB
BCTaHOBJIeHUI Ha piBHi p = 0,05. CTaTMCTUYHMIT aHAaTIi3 pe-
3YJIBTATIiB AOCTIIKEHHS TPOBOAMBCS 3 BUKOPHUCTAHHSIM Ta-
keta MedCalc® Statistical Software version 19.6.4 (MedCalc
Software Ltd, Ostend, Belgium, 2021).

PesyAbTaTH

Y BubipKy mociimkeHHs 0yar BKiIodeHi 399 nmaiieHTis,
242 (60,7 %) gwonosiku Tta 157 (39,3 %) xiHok. MeniaHa
BiKy — 66,2 poky (MKI 58,5—76,3 poky). 3a turiom M1 y
331 (82,9 %) yuacHMKa TOCHTiIKEHHS OYB JiarHOCTOBaHUI
IMI,y 68 (17,1 %) — BMK. Cepen nauienris 3 IMI 3a mia-
turom 137 (41,4 %) 6ynu BinHeceHi g0 AT, 152 (46,0 %) —
1o KE, 21 (6,3 %) — no JIA ta 21 (6,3 %) — no 1H. Cepen
265 mauienTis 3 IMI y kapoTuaHOMy 6aceiiHi 3a CTOPOHOIO
ypaxenHst 120 (45,3 %) manu BorHHUIIE y OaceiiHi JiBoi,
a 145 (54,7 %) — y GaceitHi mpaBoi BHYTPIiITHBOI COHHOT
aptepii. Pemra 66 (19,9 %) nmauienTis 3 IMI manu BorHu-
I1a y BepreOpoba3misipHoMy OaceiiHi Y ypakeHHS KiJlb-
KOX CYOIUHHUX OaceilHiB. 3arajibHa OLliHKA TSKKOCTi MI
3a NIHSS micna rocmitanizamii 8 111 BapitoBana Bim 1 mo
39 6aniB (menmiana 11 6aniB, MKI 6—18 6aiiB). 3araabHa
owinka 3a MIIP micis rocmitanizaiii BapitoBana Big 0—1 mo
5 6aniB (meniana 4 6aau, MKI 3—5 6aniB), a 3a Ib — Bin 0
1o 100 6anis (meniana 40 6anis, MKI 10—75 6aniB). Y Haii-
roctpinromy niepioni MI 6ynu rocmitarizosani 17 (18,3 %),
yroctpomy — 87 (21,8 %), y paHHbOMY Migrocrpomy — 154

(38,6 %), y misupomy migroctpomy — 26 (6,5 %) i1 y Binna-
neHomy — 59 (14,8 %) nanieHTis, oTxe, 256 (64,2 %) yuyac-
HUKIB JOCHiIKeHHs Oyau rocmitaiizoBaHi B 11 mpotsrom
nepinyx 30 IHIB Bi ITOYaTKy 3aXBOPIOBAHHSI.

Oninka 3a MMSE micns rocmiTanizaiii y Bubipii mo-
ciimkeHHs BapitoBana Bix 0 mo 30 GaniB (mMeniana 20 6a-
niB, MKI 2—27 6anis). ¥ 179 (44,9 %) naitieHTiB, 3rigiHO
3 TIOYATKOBOIO OliHKO0 328 MMSE = 0—17 6aniB, Oyiu
BusiBiieHi Tsokki [TIKIT, y 61 (15,3 %) nanienta — ITIKII
nomipHoi TskkocTi (MMSE = 18—24 6ann), i tume y 159
(39,8 %) maitieHTiB, BiAMOBIAHO 10 Pe3yJbTaTiB BUXiTHO-
ro ouiHtoBaHHs, [TIKIT 6ynu BincytHi (MMSE = 25-30
OaniB). 3aranbHa ominka 3a MoCA ticis rocmitanizamii
B 11l Takox Oyna y mexax Big 0 mo 30 6aniB (MemiaHa 15
6aniB, MKI 1-24 6anu). I1pu upomy ITIKII 6ynu BusiB-
JieHi y 356 (89,2 %) yuyacHukiB gociimkeHHs (MoCA =
= 0—25 6GauriB), i e y 43 (10,8 %) manieHTiB CKPUHIHT
wono ITIKII nicng rocnitainizaliii BUsIBUBCSI HETaTUBHUM
(MoCA = 26—30 6ariB).

VY cBolo uepry, pe3yJbTaTH OLIiHIOBAHHS Mepes BU-
MMUCKOI0 MPOAEMOHCTPYBaJIU, IO, 3TiAHO 3 OLiHKOIO
3a MMSE, tsxxki ITIKIT 6yau HasiBHi y 125 (31,4 %)
nauieHTtis, I[TIKII momipHoi TsixkkocTi — y 67 (16,8 %)
y4aCHUKIB mociimxeHHs, Toai gk y 207 (51,8 %) oci6
3arajbHa OlliHKa Oyja y HopMaJbHUX MexXax. Pe3yib-
TaTU BiANOBiAHOIO OIiHIOBAaHHS 3 BUKOPUCTAHHSIM
MoCA cBimuunau, mo y 324 (81,2 %) nmauieHTtiB 0yau
[TIKII, a B 75 (18,8 %) Bunaakax ITIKII 6ynu BincyT-
Hi. 3rigHo 3 ouinkamu K 3a MMSE, Tak i 3a MoCA,
yactoTta [TIKII micns rocmitanizanii 6yna cratuc-
TUYHO 3Hauyllle BUIIOI, HiX Tepea BUMUCKOW 3 [1]
(p <0,001).

[Moka3zuukm Ts3kKkocTi MI, 3rimHO i3 3arajabHOIO
ouninkoio 3a NIHSS, mopymens 6a30B01 IOAeHHOT aK-
TuBHOCTI 32 Ib Ta 0OMeXeHb MOBCIKAEHHOT XUTTEMi-
sanabpHocTi 3a MILP, a Takox oninku TsgxkocTi ITIKII 3a
MMSE 1a MoCA 3anexHo Big nepiony MI HaBeneHi
y Tabu. 1.

MeniaHu OLIIHOK 32 OCHOBHMMM iHCYJIbTHUMMU LlIKaJjia-
MM, IO HaBeJeHi y Ta0J1. 1, cBigyaTh IIpo Te, 110 ITOYaTKO-
Ba TSLKKiCTh HEBPOJIOTIYHOTO AeiluTy, PYHKIIOHATBHUX
Ta KOTHITUBHMX TIOPYIIIeHb OyJia BUIIIOIO Y HANTOCTPIIIO-
MY, TOCTPOMY Ta paHHbOMY HiArocTpoMy mnepiomax MI.
Bonnouac nepen Bunuckoio 3 11l MemiaHu OLiHOK TsX-
KOCTi SIK HEBPOJOTiYHOTo AeiluTy Ta PyHKIIOHAb-
Hoi cnpoMoxkHocTi, Tak i ITIKII 3Hauyie 3MeHIIMINCH
(p < 0,05). Kpim toro, y nauienriB 3 KE-miatunom IMI
Ta nauieHTiB 3 BMK nokymeHToBaHi 6inbin Tsxki MI,
OiJIbLI BUpaXKeHi MopylLlIeHHs 0a30BO1 IIOAEHHOT aKTHUB-
HOCTI Ta MOBCAKIEHHOT JKUTTEIISUTBHOCTI, @ TAKOXK OiJTbIIT
3HauHi [TIKIT micas rocmitanizaiii B [LI. B ycix nepiomax
MI ouinknu sk 3a MMSE, Tak i 38 MoCA npu BMK 6ynu
cratuctuuHo 3Hauyme (p < 0,0001) HKIUMU, HiX TIpu
IMI. Cepen namienTiB 3 IMI HaiitHmk4i oninku 3a MMSE
ta MoCA micag rocmitanisauii acouiroBanuch 3 KE-, a
HaiBuii — 3 JIA-minTunoMm. AHaii3 pe3yJbTaTiB CKpU-
Hinry mono ITIKII nepen Bunuckoro 3 11 mponemoHcTpy-
BaB, 110 30eperacs TEHIECHIIS A0 3aJIeXKHOCTI Bifl TUITY
ta migruiy MI: 3 BMK ta KE-mminTumom IMI acomitoBa-
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JIMCh HYXKYi OLiHKHU, ToAi K 3 JIA-minTunom IMI — Buii
OLIiIHKM 3a oOoma mKajaamMu. BogHoyac guHaMmika OLliHOK
3a oboma mikajgamu nipu BMK 6yna 3Hauno (p < 0,001)
Oinpioto, Hixk ipu IMI.

O6roBopeHHs

OTxXe, y HbOMY PETPOCIIEKTUBHOMY O0OCepBalliiHOMY
IOCJIIXEHHI KOropTu mnaiieHTiB 3 M1, sxi mepeOyBanu
Ha CTallioHapHOMY JiKyBaHHi y pi3HUX Iepiogax 3aXBO-

pIoBaHHS (Bi HARTOCTPILIOTO M0 BifNAaNEHOTO), PE3Yb-
TaTu OLiHIOBAHHS KOTHITUBHUX (DYHKILii1 32 JOTTOMOTOI0
JIBOX MEPEeBipEeHMX IIKaJ CBiIYUIN TTPO BUCOKY YaCTOTY
ITIKIT sk micas rocmitanizaitii, Tak i mepen BUTTMCKOO:
yactora [TIKIT momipHoi TsikkocTi ab6o Tsxkkux [TIKIT,
3TigHO i3 3arajbHOIO OIiHKOoI0 3a MMSE, cranosuna
60,2 Ta 48,1 % BiAMOBIAHO, a 3TiMHO i3 3aTaJBHOIO OIliH-
koto 3a MoCA — 89,2 ta 81,2 % BinnosigHo. JIuiie B 1 3
10 mamienTiB 3 MI, s1Ki nepeOyBanu Ha jJikyBaHHi B 111,

Ta6anuys 1. Tsokkicte MI, nopyweHbs 6230801 LO4EHHOI aKTUBHOCTI, 0OMeXXeHb XXNTTERissnbHOCTI Ta MIKIT
3asexHo Big niaTuny Ta nepiogy Ml

2 Micnsa rocnitanizauii (N = 399) Mepen Bunuckoto (N = 399)

X

© A

g | MepioaMi AT KE nA IH BMK AT KE nA IH BMK

2 (N=137) | (N=152) | (N=21) | (N=21) | (N=68) | (N=137) | (N=152) | (N=21) | (N=21) | (N=68)
HaiirocTpiwwi 10(6-18) | 1(6-20) | 9(7-1) | 9(3-18) | 13(9-21) | 5(1-9) | 4(2-10) | 4(3-6) | 6(2-18) | 8(3-14)
FocTpui N (7-15) | 13(6-20) | 7(1-1) | 4(2-12) | 18(9-21) | 5(3-9) | 8(2-13) | 3(1-6) | 2(2-5) | 6(4-9)
PanHiit

o v 10(5-18) | 15(11-22) | 6(4-8) | 8(7-17) | 17(10-20) | 4(3-12) | 10(6-14) | 4(1-4) | 333-7) | 9(5-1)

Z |Panui 10(8-13) | 13(8-22) - 8(4-11) | 18(10-22) | 7(6-8) | 8(4-17) - 6(3-9) | 8(4-18)

= | nigroctpuit B
Mi3Hin
Hiracron 7(6-17) | 8(7-12) - - 10(7-31) | 6(5-1) | 6(6-7) - - 5 (5-19)
Bianenwi 9(6-12) | 10(5-13) | 5(3-6) | 12(9-15) | 9(6-12) | 8(6-10) | 10(5-1) | 4(3-5) | 11(913) | 7(5-9)
HaiirocTpilumi 40 (15-75) | 40 (0-77) | 60 (25-65) | 65 (30-85) | 15 (0-27) | 70 (50-95) (453?00) 90 (72-92) | 90 (45-95) | 60 (15-90)

) 90 85 75 95 100

FocTpui 50 (20-75) | 25(0-75) | 75(30-90) | (10”00 | 5049 | (gs100) | aoto0) | (75ton) | (@o-ton) | 7 @0)
PaHHii 95 95

o | oo A 30 (5-55) | 10(0-60) | 75(40-85) | 50(25-70) | 10(0-20) | 65(40-90) | 65 (25-90) | gc”300) | gorog) | 70 (3080
PanHiit
. 55 (30-80) | 20 (0-55) - | 70(35-85) | 10(0-50) | 80 (65-95) | 75 (2-90) - 95 (90-95) | 35 (20-85)
Tiawi marocTpuin | 70 (20-90) | 65 (30-85) N N 10 (0-25) | 80 (45-95) | 75 (60-85) N N 55 (15-60)
. ) 100 100
Binganenwi 70 (30-80) | 60.(20-80) | gy | 85 (85-85) | 50 (5-70) | 75(35-95) | 65 (50-95) | gc o | 85 (80-85) | 60 (30-85)
RaiirocTpiwwi 5(4-5) | 4(35) | 445 | 324 | 5@5) | 3014 | 304 | 223 | 204 | 229
FocToui 435 | 535 | 415 | 2(15) | 5@5) | 223 | 3(14) | 2(14) | 102 | 3(23)
PaHHii

N [ 445 | 545 | 4¢1-4) | 4@4) | 565 | 334 | 44 | 102 | 2023 | 434

= | Paniin 43-5) | 4(35) - 3(2-3) | 545 | 3023 | 30-5) . 2(1-2) | 4(2-5)
nigroctpui B
MiaHii nigroctpuii 4 (2-5) 3(3-4) - - 5(5-5) 3(2-4) 3(3-4) - - 4 (4-5)
Binaanerui 425 | 424 | 2013 | 333 | 445 | 3024 | 3024 | 1013 | 3373 | 4339
RaitrocTpituui 18(0-27) | 21(9-28) | 27 (17-29) | 12(0-26) | 3(0-24) | 27 (1428) | 25 (17-28) | 29/(23-30) | 12(0-27) | 22 (3-27)
FocTpui 24 (11-28) | 19(0-28) | 29/(25-30) | 27 (19-28) | 15(0-29) | 27 (21-30) | 24 (4-28) | 29 (26-30) | 28 (26-29) | 29 (23-30)
-~

" niz*r‘:'c”mm A 24(1-28) | 9(0-25) | 28(27-29) | 26 (18-28) | 6(2=11) | 27(4-30) | 19(1-28) | 29(29-30) | 29 (26-30) | 15 (2-27)

= -

= | PaHHint
o ot B 24 (11-29) | 14 (1-22) - 14 (4-25) | 4(1=27) | 27 (22-29) | 19 (1-26) - 18 (12-25) | 5 (3-29)
iawi maroctpuin | 26 (15-28) | 20 (9-27) N N 5(0-18) | 26 (22-28) | 26 (18-29) N N 21 (3-24)
Biganenwi 21(16-27) | 22 (11-27) | 27 (25-28) | 20 (15-26) | 14 (2-26) | 22 (18-28) | 26 (11-29) | 28 (24-30) | 20 (15-26) | 17 (5-29)
RaifrocTpiumi 12(0-24) | 18(3-25) | 24 (12-27) | 13(2-26) | 1(022) | 22(6-26) | 20 (10-25) | 27 (19-28) | 13(0=27) | 14 (1-24)
FocTpui 18(9-23) | 15(0-25) | 23 (21-26) | 22 (12-27) | 9(0-27) | 21(13-26) | 18(2-26) | 25 (22-28) | 23 (23-27) | 23 (17-29)
PanHiit

5 | oot A 17(0-21) | 3(0-18) | 26(21-29) | 20 (14-23) | 5(0-10) | 21(5-25) | 13(0-25) | 27 (22-30) | 27 (23-30) | 14 (4-26)

2 | Panmin
o B 19 (5-24) | 7(0-19) - 12-23) | 2(0-18) | 22(16-25) | 15(0-20) - 15(8-23) | 5(0-25)
Miarii nigrocTpuin | 19 (10-24) | 17 (5-26) - N 4(0-1) | 22(15-25) | 21 (13-27) N N 21(1-23)
Binanenwi 15 (10-23) | 18 (9-24) | 24 (20-26) | 16 (13-19) | 8(0-22) | 16(9-25) | 20(9-25) | 27 (20-28) | 16 (13-19) | 11 (3-22)

lMpumitka: yci ouiHkn HaBegeHi y popmari «mepgiana (MKI)».
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N

ckpuHiHr 3 MmeToto BusiBieHHs [1IKII 3 Bukopucran-
HaM iK MMSE, tak i MoCA 0yB HeratuBHUM. Lli naHi
BiANOBiZAIOTh 3HAaXiKaM B iHIIMX HOCIIIXEHHSIX [6,
7]. Tak, 3riiHO 3 BUCHOBKAMU CUCTEMATUYHOTO OTIJISI-
ny J.P. Saa Ta cniBaBT., cykynHa nomupeHicTs [TIKIT
cranoBUTh 60—80 % [23]. BomHoYac y pi3HUX MOCITi-
nxeHHsx yactora ITIKII BapitoBana Big 20 no 75 %, 1o
MOB’SI13aHO 3 BiIMIHHOCTSIMU y XapaKTepPUCTUKAX ydac-
HMKiB, YMOBaxX MpPOBEAECHHS NOCIiIXEHb, TEPMiHaAX Ta
criocobax oliHKM KOTHITUBHUX GyHKIiH [11, 14]. Kpim
TOTO, CJIiJl 3BaXKaTH Ha Te€, 110 YYTJIMBICTh i crieuurdiu-
HicTb oliHOK 5K 3a MMSE, Ttak i 3a MoCA € 3HauHO
HuxuuMu 3a 100 %, 110 BKasye Ha MMOBIipHICTb, 3 OHO-
ro 6oxy, HegocTatHboi miarHoctuku ITIKII, a 3 iHIIoro
OOKY, OTpUMaHHS TMO3UTUBHOTO PE3yJbTaTy CKPUHIHTY
momxo ITIKII y Tux mamieHTiB, y KOro pe3yJIbTaTi KOMII-
JIEKCHOTO HEMPOTICUXOJIOTIYHOTO TECTYBAHHS BUSIBUJIU-
cs1 HopManbHuMU [18, 24]. I1pu iHTepmpeTallii oiHOK
KOTHITUBHUX (PYHKIIil 3a JOMMOMOIOI0 TaKWX ILIKaJ, SIK
MMSE i MoCA, HeoOxigHO OpaTu 10 yBaru KJIiHIUHUIA
KOHTEKCT, 30KpeMa CaMOMNOoYyTTs MallieHTa, Moro piaHy
MOBY, PiBeHb OCBIiTM Ta HeBpoOJIOTiYHUI aediuut, 6e3
YOTO MO3UTUBHI pe3yJbTaTh CKPUHIHTY MOXYTb BUSIBU-
TuCch xubHumu [10, 16].

Hami nani cBiguaTh mpo Te, 110 pe3yJbTaTu Olli-
"HoBaHHsg [1IKII 60ynu xpamumuy y mamieHTiB 3 JIA-
nigtTunom IMI mopiBusHo 3 manienTamu 3 BMK ta KE-
nigtTunom IMI. Lle, iiMmoBipHO, OOYMOBIEHO MEHIII TSIXK-
KUM YpaxkeHHSIM MO3KY (MEHIIMM po3MipoM iHdapKTy
Mo3Ky) npu JIA- nopiBHssHO 3 KE-niaTunmom IMI. Kpim
TOTO, U1 Mali€eHTiB 3 GiOdpuisLieto nepeacepab (Ha-
yacrima npuunHa KE-minruny IMI) ta/a6o uepedpaib-
HOIO MiKpOaHTiOIaTi€l0 Ha TJi MOraHO KOHTPOJbOBAaHOT
apTtepianbHOi TinepteHsii (rososHa npuuynHa BMK)
BJIAaCTUBI OaraToBOTHUIIEBI Ta/ab0 nUdy3Hi ypakeHHs
01101 peYOBMHU TOJIOBHOTO MO3KY, SIKi aCOIIOIOTHCS 3
KorHiTuBHOIO nuchyHkuieo [10, 11]. [TomioHUX MipKy-
BaHb JTOTPUMYIOTHCS ¥ iHIII JOCHiMHUKU. 3TiAHO 3 BU-
CHOBKAaMM HEJaBHbOTO CUCTEMATUUYHOIO OTJISAY, TSXKI
TTIKII ta neMeH1is BpaxaioThb 10 44 % mauieHTiB micis
BMK [14]. ¥ cBoto uepry, KE-nigrun IMI Ha Tai ¢i-
OpusiLii mepeacepab TaKOX aCOLiIOETHCS 3 BUCOKUM
pusukom Tsixxkkux I[TIKA [25].

B yyacHuUKiB Ha1oro AOCixKeHHSI Oiibllia TSKKIiCThb
HEBPOJIOTIYHUX, PYHKIIOHAJIBHUX Ta KOTHITUBHUX MO~
pyUIEHb CTIOCTepiraaach y HAWTOCTPillIoMy, TOCTPOMY Ta
paHHbOMY IIigrocTpomy mepiomax MI. lle, iimoBipHO,
00YMOBJIEHO MO3KOBOIO JUC(HYHKIIiI0 HA TJIi TOCTPOTO
a00 MiArocTpOro CyAMHHOTO ypaXKeHHSI MO3KY, sIKa Cy-
MPOBOJIXYETHCSI HEBPOJOTIYHUMU, (DYHKIIOHATbHUMU
Ta KOTHITUBHUMMU po3yiagamu. BogHovac nepen Bunuc-
Koo 3 Il MeniaHu OLIHOK TSIXKKOCTI SIK HEBPOJOTi4YHO-
ro nediuuty Ta GYHKIIIOHAJBHOI CIIPOMOXHOCTI, TakK i
TTIKIT 3nauymie (p < 0,001) 3MeHIIMINCH, 110 BKA3y€E Ha
MO3UTUBHUN BIUIUB BIIpoBaaKxeHoi B I1b Taktukm niky-
BaJIbHUX 3aXOMiB Ha HEBPOJIOTiYHe, PyHKIIiIOHATbHE Ta
KOTHITUBHE BilHOBJEHHs naiuieHTiB 3 MI. Haiibinpiia
MO3UTHUBHA TMHAaMiKa MOKAa3HUKIB CIIOCTepirajach y ma-
nieHtiB 3 BMK, ski Oyau rocnitajizoBaHi y HalirocTpi-

mwomy Tta roctpomy nepiogax MI. Lle oGHaniitnuBi 3Ha-
xinku, ockinbku y 6arateox goneit [TIKIT 36epiratoTees
a6o mporpecyioTh [13]. ¥ momanbmmx HOCTiIKEeHHSIX
BapTO CKOHIeHTpyBaTu yBary Ha eBoJjrouii ITIKII ta
BIUIMBI Pi3HUX MEAMKAMEHTO3HUX i peabinmiTamiiHux
BTpY4YaHb Ha KOTHITUBHE BiZHOBJIEHHS y pi3HUX mepi-
orax MI, ockinbKM 1i BaXXJIMBi aCIIEKTHU ITOKM BUBYECHI
HEIOCTATHLO [26].

BucHoBKM

1. Inga mauientiB 11b xapakTepHa BucOKa 4acTo-
ta [1IKII micasa rocmitanizauii y pisHMX Iepiogax 3a-
xBopioBaHHs (70,2 % 3rimHo 3 omiHkow 3a MMSE Ta
89,2 % BimmoBigHoO 10 ouiHku 3a MoCA), 1m0 HeoOXia-
HO OpaTu A0 yBaru nmpu BUOOPi TAKTUKU JiKyBaJIbHUX
3ax0/liB, BU3HAYEHHI MOTpeOu y AOTJsIi Ta CTpaTerisix
KOMYHiKaIii.

2. Pesynpratu ouinroBaHHs I1IKII y mamienTiB 3 KE-
minTuiom IMI ta BMK e ripmmmu, Hix y naieHTiB 3 JIA-
migrunom IMI, 110 Mmoxe OyTH CBiZYeHHSIM OiIbII TSDKKOTO
ypaXkeHHS MapeHXiMU TOJJOBHOTO MO3KY BHACiIOK BIUIMBY
CYAMHHUX (haKTOPiB PUKMKY Ta/a00 MATOJOTIYHMX MPOLIE-
ciB, cipuurMHeHux M1.

3. binbia TSXKiCTh HEBPOJIOTIYHUX, (PYHKIIIOHAb-
HUX Ta KOTHITUBHUX TMOPYIIEHb, 110 JOKYMEHTOBaHA y
nauieHTiB, sKi Oyau rocnitanizoBadi B I1b y HaiirocTpi-
LIOMY, TOCTPOMY Ta paHHBOMY ITiiTOCTpOMY Itepiogax MI,
00yMOBJIECHa MO3KOBOIO IMCHYHKIIIEIO ITiCISI TOCTPOTO
CYIMHHOTO YpaKeHHS MO3KY, SIKa CyTTPOBOMIXYEThCS He-
BPOJIOTIYHUMU, (PYHKIIOHATbHUMU Ta KOTHITUBHUMU
posnagaMu.

4. TToBTOpHE OIIIHIOBAHHS Mepe/ BUIMTMCKOI CBIIUUTh
npo cratuctyHo 3Hauyie (p < 0,001) 3HUXKEHHS YaCTOTH
ITIKIT (48,2 % 3rinno 3 ouinkamu 3a MMSE 1a 81,2 % Bin-
MOBiIHO 110 oliHOK 3a M0oCA), 1110 MOXXe OyTH MOB’3aHO
3 TO3UTUBHUM BIUIMBOM JIiKyBaHHS B [IB Ha BimHOBIEHHS
KOTHITUBHUX (yHKLI icas MI.

KonduikT inTepeciB. ABTop 3asiBjsie PO BiICYTHICTH
KOH(DIIKTy iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaBie-
HOCTI IIpY ITiATOTOBLIi JAHOI CTATTi.

J:kepena iHaHCYBaHHSA. ABTOD He OTpUMYBaB (iHaH-
CYBaHHSI Ha 11 JOCTiKEHHSI.

IMoasku. ABTOp ASKye KaHA. (i3.-MaT. HayK, JOLEHTY
B.TI. [yp’saHoBYy 3a nornomory B 06po0I1li TaHUX.
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Rate of cognitive impairment in comprehensive stroke unit patients
at different phases of stroke

Abstract. Background. Many patients after cerebral stroke
(CS) experience post-stroke cognitive impairment (PSCI) as-
sociated with disability and morbidity. The purpose of the study
was to detect PSCI using rating scales in different stroke phases
upon admission and at discharge from the comprehensive stroke
unit (CSU) taking into account its type and subtype. Materi-
als and methods. The age, sex, type and subtype, Mini-Mental
State Examination (MMSE) and Montreal Cognitive Assessment
(MoCA) scores of patients with CS who were admitted to the
CSU in 2010—2018 at various disease phases were analyzed. All
CS were classified as intracerebral hemorrhage (ICH) or ischemic
CS (ICS), and the latter were divided into 4 etiologic subtypes. If a
patient’s MMSE total score was 0—24 or MoCA was 0—25 points,
PSCI were considered as present, and with MMSE score of 25—30
or MoCA of 26—30 as absent. Quantitative variables were shown
as median and interquartile range (IQR). Statistical analysis was
done with the MedCalc® software. Results. The study enrolled 399
patients: 60.7 % were men, median age was 66.2 years (IQR 58.5—
76.3), 331 (82.9 %) had ICS, and 68 (17.1 %) had ICH. Most of
them (64.2 %) were admitted within 30 days from stroke onset.
The initial MMSE score varied from 0 to 30 points (median of 20,
IQR 2-27), and PSCI were present in 240 (60.2 %) participants.

The baseline MoCA score also ranged from 0 to 30 (median of
15, IQR 1-24), and PSCI were detected in 356 (89.2 %) of pa-
tients. At discharge, 192 (48.2 %) patients had PSCI according to
the MMSE score, and 324 (81.2 %) subjects had PSCI according
to the MoCA. The severity of neurologic, functional, and cogni-
tive impairment was higher in patients who were admitted in the
hyperacute (0—24 hours), acute (1—7 days), and early subacute
(8—90 days) stroke phase; however, at discharge the median scores
of neurological deficit, functional state, and PSCI significantly
(p < 0.05) decreased. In all CS phases, both MMSE and MoCA
scores were significantly (p < 0.0001) lower in ICH compared with
ICS and in cardioembolic compared with lacunar ICS subtype.
Both MMSE and the MoCA assessments showed that that the
PSCI rate upon admission was significantly (p < 0.001) higher
than at discharge from the CSU. Conclusions. CSU patients are
characterized by a high rate of PSCI upon admission at all stroke
phases. A significantly lower rate of PSCI at discharge compared
with baseline may indicate a positive effect of CSU treatment on
cognitive recovery after CS.

Keywords: cerebral stroke; post-stroke cognitive impairment;
Mini-Mental State Examination; Montreal Cognitive Assessment;
stroke phase; comprehensive stroke unit
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A monocenter retrospective study
of the surgical outcomes of adult pilocytic astrocytoma.

A small case series and review
of the literature

Abstract. Background. The peak age for the development of pilocytic astrocytomas (PA), a type of benign
cerebellar tumor, is between the ages of 10 and 20. The tumor known as adult pilocytic astrocytoma is extremely
rare. Consequently, very little is understood about the characteristics of these tumors. Materials and methods. We
retrospectively reviewed the records of patients older than 18 years with pathologically proven pilocytic astrocytoma
who had surgery to remove the tumor between January 2010 and January 2020 and were followed until January
2022. Results. Although 32 cases were initially recognized as PA, we only ended up including 4 patients (2 male
and 2 female) with adult pilocytic astrocytoma, their mean age was 26.75 years. The mean age of male patients at
diagnosis was 28 years, and there were no mortality or recurrences. The mean age of female patients at diagnosis
was 25.5 years. One female was still living after the follow-up period ended. The cause of death of another female
patient was unrelated to tumor. Women had a median follow-up of 36 months, and their mean overall survival was
42 months. Conclusions. Pilocytic astrocytoma in adults acts differently than in children. The extent of surgical
resection and the location of the tumor were shown to influence the prognosis. When possible, total resection should

be the primary treatment. Good survival rates and little recurrence are seen.
Keywords: astrocytoma; pilocytic astrocytoma; glioma; extent of resection

Introduction

According to the World Health Organization, pilocytic
astrocytoma (PA) is a grade I tumor with a peak in the first
two decades of life and no gender differences. The cerebel-
lum is the typical site of PA development [1]. Adults, how-
ever, are extremely elusive [2]. Compact regions of bipolar
astrocytes linked with Rosenthal fibers are found in PA, as
well as protoplasmic astrocytes, microcysts, and eosinophilic
granular masses [1].

The benign and slow-growing nature of PA means that
patients have a relatively good prognosis. Surgery is the treat-
ment of choice since it is curative in cases of a large complete
resection. There is a wide range of reported survival rates

after surgery, from 86 to 100 % after five years; gross com-
plete resection leads to better survival. The result may not
be as optimistic as the prediction suggests due to a number
of factors. Worse outcomes have been linked to incomplete
resection and tumors in surgically inaccessible areas [3—5].

Even worse outcomes were seen in a recent study of
PA in adulthood [2]. Few studies have focused on adult
PA patients; therefore, it is unclear how age affects prog-
nosis [2, 6, 7]. There have been examples in adults, al-
though their clinical features remain unknown. Accor-
ding to the available data, this adult version is uncom-
mon. During the last decade, we have recorded 4 cases
of PA in adults.
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The goal of this study was to examine the surgical out-
comes of PA in adults and to identify potential influencing
factors.

Materials and methods

Center of Neurosurgery and Neurology cared for 32
patients with PA between 2010 and 2020. We did not in-
clude 28 patients in our study because they were either
under 18 years of age or had missing records. Four pa-
tients’ medical histories were examined retrospectively.
Two males and two females with mean age of 28 and 25.5
years, respectively, were included in our study. Data of
these patients were taken for the final analysis because
they met our inclusion criteria. We performed surgery
in adults diagnosed with pilocytic astrocytoma (astrocy-
toma grade | as determined histopathologically). Until
January 2022, their progress could be followed. Patient
demographics, clinical history, radiographic findings,
surgical peculiarities, tumor features, and pathology in-
formation were registered. There was a general consen-
sus that all cases were related to neurological complaints.
Preoperative magnetic resonance imaging (MRI) with
and without gadolinium was performed in all patients
meeting inclusion criteria. MRI scan was also performed
within 72 hours after surgery in all cases. Based on pre-
operative (X) and postoperative volume (Y), the extent
of resection (EOR) was calculated: EOR = X — Y/X x
x 100 %. After obtaining EOR again, we classified our
data into: 1) more than 99 % as gross total resection; 2)
91-99 % as near total resection; 3) 70—90 % as subtotal
resection; 4) less than 70 % as partial resection; 5) bi-
opsy. Patients were followed for a median of 36 months
after discharge, with a range of 2 to 144 months. As part
of the follow-up for each patient, a series of MRI scans
were taken.

Results

Four patients’ records (2 male and 2 female) were fi-
nally included into our paper. The mean age of men at
diagnosis was 28 years. By the end of follow-up, there
was no male mortality or recurrence. The mean age of
women at diagnosis was 25.5 years. By the end of follow-
up period, one woman was alive. Mean overall survival in
females was 42 months, one woman had no recurrence.
According to Burkhard et al., while there is a minor
preference for the supratentorial space in adults (55 %),
the cerebellum is the most common site for tumors in
children (67 %) [3]. The distribution of PA was as fol-
lows: cerebellum — 1 case, brainstem — 3 cases. Only
data from resectable PA in adult patients were analyzed,
based on preoperative imaging. Due to tumor location, a
gross total resection was possible in one patient, and near
total resection was achieved in one case. Partial resection
was performed in 2 patients.

Outcomes and survival analysis

The duration of the follow-up was 2—144 months,
with a median of 36 months. From a total of 4 adults di-
agnosed with PA, three were doing well after 42 months

on average and one died. One patient experienced a re-
currence. We anticipate that the survival rate will reflect
the positive prognosis of this tumor type, as demonstrated
by previous follow-up studies.

Discussion

Pilocytic astrocytomas are slow-growing, benign tu-
mors with well-defined borders, and they are most fre-
quent in children and young adults. This is the primary
cause of glioma in young people [1, 8]. The low-grade
glioma known as pediatric astrocytoma affects children
and young adults and is characterized by slow growth
and well-defined borders. To date, it has been deter-
mined to be the most frequent glioma in children, ma-
king up as much as 25 % of all brain tumors removed in
neurosurgical practice. However, pediatric astrocytoma
is incredibly uncommon in adults, accounting for only
2.3 % of all brain tumors [2]. Unfortunately, very little
is known about the features of PA in adults because of
the paucity of research in this population. This ten-
year retrospective study discusses the demographics and
treatment outcomes of a cohort of adult patients with
PA treated at the Clinical Center of Neurosurgery and
Neurology.

For the first time, cases older than 30 years are being
recognized. A tumor was detected by Rossi et al. [9] in
the hypophysis of a man aged 40, and Kehler reported
four cases in people aged 40 and up, albeit the details
of these cases were not specified [10]. Of the 37 patients
discussed by Lee et al. [11], only one was older than 20
years. Burkhard et al. recent series included 55 partici-
pants; 11 of them were 30 or older [3]. In our case, only
4 of our 32 patients with PA were 18 or older.

While PA can manifest anywhere along the neuraxis,
it is most often found in midline structures such as ce-
rebellum, optic chiasm, and brainstem. The cerebellum
is the most prevalent origin of PA, as shown by one case
discovered in our retrospective study of adult pilocytic
astrocytoma, while 3 tumors were located in the brain-
stem. Patients presenting with PA have varying clinical
manifestations depending on the size and site of the le-
sion. Our study found that most people with posterior
fossa PA also had difficulties walking due to symptoms of
increased intracranial pressure (such as headaches, vo-
miting, and impaired vision).

Multiple studies have shown that the location and
extent to which a tumor was excised after surgery signi-
ficantly impact one’s prognosis. Univariate Cox pro-
portional hazards regression analysis of 865 adult pa-
tients with PA from the USA National Cancer Institute
(NCI) Surveillance, Epidemiology, and End Results
Program database showed that gross total resection
reduced the risk of death by a factor of 0.2 compared
to subtotal resection or biopsy [12]. In a similar vein,
Stier et al. [2] found that individuals whose tumors
were only partially removed had a fourfold higher re-
currence rate than those whose tumors were removed
completely. Total tumor removal is not only related
with improved outcomes, but also curative, as shown
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by our findings. For the patients in our study who un-
derwent a total tumor removal, there were no recorded
cases of recurrence or death. Optic chiasm and brain-
stem PA are associated with worse outcomes due to the
increased difficulty of access and complete excision.
Therefore, tumors in these areas tend to have poorer
outcomes. One patient with brainstem PA had a recur-
rence of tumor, while another patient with brainstem
PA passed away during follow-up.

Adult PA are so rare that very little is known about
their behavior. Depending on whatever study you read,
the prognosis for PA in adults can range from excellent
to poor [2, 3, 8, 12]. This is due to conflicting data
showing either greater survival rates or worse prognoses
and a higher likelihood of tumor recurrence following
surgical excision. The mortality rates of PA patients in
the NCI database were significantly higher as they got
older. Survival rates decreased dramatically with age,
from 96.5 % at 5—19 years to 52.9 % at over 60 years
of age [12].

Among 44 adult patients in a retrospective study,
S-year survival was 87 % and progression-free survival
was 72 % [2]. On the other hand, Brown et al. found
progression-free survival and overall survival rates of
95 % after 5 years in a prospective study comprising 20
patients [7].

Based on the data gathered, we can conclude that
PA in adults is not completely benign; in fact, we
found that 1/4 of our study population experienced a
tumor recurrence and 1/4 died throughout the study
period, with an overall survival rate of 42 months.
The discrepancy between this study’s findings and
those of other investigations may be attributable, in
part, to the small sample size of adult patients exa-
mined.

Conclusions

Adult pilocytic astrocytoma is an uncommon tumor
with a clinical presentation similar to that of childhood/
adolescence. The standard of care appears to be surgical
resection. The outlook is good if total resection can be
performed. To confirm these preliminary findings, more
research is needed. Extent of resection and tumor site

Information about authors.

were shown to be significant determinants of prognosis.
Currently, we urge careful monitoring and follow-up for
adult PA patients.
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Y)KropOAChKT OOAQCHUN KAIHIYHV LIEeHTD HeWpOXIpYrii TQ HEBPOAOTII Y)KFropOACHKOro HALIOHAALHOIO YHIBEPCUTETY,

M. Yokropoa, YkpaiHa

MoHoLeHTpOBE PETPOCNEKTUBHE AOCAIAXKEHHS PE3YALTATIB XiPYPriYHOro AiKyBOHHS MIAOLUTAPHOT
ACTPOLUTOMMU B AOPOCAUX. HEBEAMKQO cepis BUMAAKIB | OTASIA AiTepaTtypu

Pesiome. Axkmyaavnicms. TlikoBuii BiK po3BUTKY MiJOLUTapHOL
actpouutomu (ITA), pisHOBUIY TOOPOSIKICHOT TyXJTMHU MO30YKa,
npuragae Ha Bik Bix 10 mo 20 pokis. [1yxiuHa, BimoMa SIK Tiomu-
TapHa acTPOLIMTOMA B IOPOCJIUX, 3YyCTPIYAETHCSI HAA3BUYAHO pil-
k0. OTXe, nyXe MaJlo BiZIOMO PO XapaKTePUCTUKH IIUX ITyXJIUH.
Mamepiaau ma memoou. My peTpOCTIEKTUBHO MPOAHAII3yBAIN
JIaHi TaILiEHTIB BiKOM Bif 18 poKiB i3 aTOJIOTiYHO MiATBEPIKEHOIO
MiJIOLIMTAPHOIO ACTPOLIMTOMOIO, SIKi TIEPEHECIN oNepalliio 3 BUIa-
JIEHHs yXJIMHU MixX ciuHeM 2010 poky it ciunem 2020 poky Ta rie-
pebyBaiu Tin HarsioM 1o ciunst 2022 poky. Pesyavmamu. Xovya
crovaTKy 32 BMITaAKM OyIM mo3HaueHi K [TA, y mociaimkeHHs
BKJIIOUMJIN JIMIIE 4 MalieHTIiB (2 YOJIOBIKM i 2 XKiHKM) 3 MiJIOLUTap-
HOIO aCTPOLIUTOMOIO, SIKUM Y cepeiHboMY 0yJ10 26,75 poky. Cepe-
Hill BiK 40JIOBiKiB HA MOMEHT BCTAHOBJICHHSI IiarHO3Y JOPIiBHIOBAB

28 pokaM, CMEpTHOCTI UM PeLUAUBIB Y L1iii Tpyri He 3ahikcoBaHO.
CepenHiii BiK MalliEHTOK HA MOMEHT BCTAHOBJICHHSI JiarHO3y OyB
25 pokiB. ITicnst 3akiHUeHHS Mepiofay CIOCTePeKeHHSI OHA XXKiHKa
Oysna xkuBoto. [IprurHa cMepTi Ipyroi MallieHTKU He OB’ si3aHa 3
myxsmHoto. CepeHill TepMiH CTIOCTepekeHHS 3a XXKiHKaMU CTa-
HOBUB 36 MiCsI1IiB, a CepeaHs 3arajibHa BIKUBAHICTh — 42 MicsIIi.
Bucnoexu. TlinouuTtapHa acTpOLIMTOMA B TOPOCINX PO3BUBAETHCS
iHakue, HiX y aiteit. [TokasaHo, 110 06csT XipypriyHoi pe3exiii
Ta PO3TalllyBaHHs IMyXJIMHU BIUIMBAIOTh HA MTPOTHO3. SIKIIIO MOX-
JINBO, TOTAJbHA Pe3eKilis Ma€ OYTM OCHOBHUM TUITOM JIiKyBaHHSI.
CrocTepiraloThbCsl XOpollli MOKa3HUKU BUXKMBAHOCTI Ta HEYacTi
PELMINBH.

KimouoBi cj10Ba: acrpounroma; nijouutapHa acTpoLUTOMa; Ili-
oma; o0csT pe3eKilii
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BrnAvB BTOMM HO KOTHITUBHUM CTATYC TA SKiCTb XXUTTS

NnawieHTiB i3 Aanm-6opeAio3om

Pestome. Axmyaavnicmo susuenns npobaemu acmeHiuHuXx NOPYUIeHb GU3HAYAEMBCS IXHbOIO 3HAUHOI NOULUPEHIC-
mio ceped NayieHMIs i3 pi3HOMAHIMHUMU XPOHIYHUMU NAMOA02IAMU MA UMOBIDHUM BNAUBOM HA Nepedie 3aX80pH-
BaHHSL, eheKMUBHICMb NIKYBaHHS ma sKicmb scumms. Memoro docaioxcerns 6y10 NPOaHAAIZY8amMU 3a1€ICHICIb
KoeHimueHux posnadie ma saxocmi scumms nayicumie iz Jlaiim-6openioszom 6io piens emomu. Mamepiaiu ma
Mmemoou. Y docaioncenns 6yno exaroueno 48 nayienmis iz Jlaiim-60peniozom, akum 6yn0 npoeeoeno 00CAi0NCeHHs
AKOCMI JCUMMmL 3a KOPOMKOK 8epCiclo onumyeanvHuKka 300pos’s — 36 (SF-36), koenimuenozo cmamycy — 3a
KOPOMKOH wKanor oyinku ncuxiunoeo cmamycy (MMSE) ma Moupeanbcokoro wkaiorw oyiHKu KOeHIMUGHUX
@yuruii (MoCA), emomu — 3a wikanoro ouinku eupaxcerocmi émomu (FSS). Pesyabmamu. 32iono 3 pesyivma-
mamu ouiHKu cmynens msaxckocmi acmerii/supaxcenocmi émomu (FSS), nowupenicms acmeniuHux nopyuieHs
y nayienmie i3 Jlaim-60peniozom cmarnogums 45,8 %. Koenimueni nopywenns 3 oyinkoio 3a MMSE < 28 6anie
oyau euseneni’y 64,6 % nauienmis, a 3a MoCA < 26 6anie — y 56,2 %. Cepeo nayicnmis i3 nposeamu 6momu no-
MIPHO20 a60 MANCK020 cCMYNeHst 8upaiceHocmi giomivanacs oinvuia yacmoma ocio scinouoi cmami (CII 5,43; 95%
A1 [1,29—22,94]), neiipobopeniozy (CIII 13,64, 95% J1 [2,62—70,9]), nizuvoi cmadii 3axeoproéanns (CIII 9,23;
95% 1 [2,46—34,58]), b6invw Huzvka oyinka koenimuenoi gyynkuyii 3a MMSE (26, 14 £ 2,53 npomu 27,54 = 2,25
oana, p =0,048) ma MoCA (23,59 2,77 npomu 25,46 £ 2,42 6ana, p = 0,016). Bmoma 6ipo2iono 3uuxcye sxicmo
acumms nayienmies i3 Jlatim-6openiozom, 3okpema: ¢izuuni gpynxuii (p = 0,002), poavose gizuune ma emouiiine
dyukyionysanus (p < 0,001), ouinky 6onio (p = 0,037), acummezdamuicms (p < 0,001), coyianrvhe yHKyiony-
eanns (p = 0,048). Bucnoeru. Bcmanoeaeno, ujo nassnicmo acmenii asexcums 6io cmami (Jcinoua), Has18HoCmi
KAIHIYHUX NPOSI8I6 YPadceHHs Hep8osoi cucmemu (Helipobopeniosy) ma KoeHIMUBHUX po34adie, a makKodic ni3HboI
cmadii 3axeoprosanus. Hasenicmos emomu 8ipocioHo 3HUIICYE AKICMb Jcumms nayieumie iz Jlaiim-6openiosom.

KitouoBi ciioBa: Jlaiim-6openios; saxicmo scumms; KoeHimueHi nOpyuleHHs; 6moma

Bctyn

Jlaitm-6openio3 (kiioBuii 6openio3, xBopoba Jlaii-
Ma) — iHQeKIIiiHe TpaHCMiCUBHE IIPUPOIHO-BOTHUIIEBE
3aXBOPIOBaHHSI, 30yTHUKAMM SIKOTO € TaTOTeHHI JJIST JIIOIH -
Hu 6openii (B. burgdorferi, B. garinii, B. afzelii, B. japonica,
B. andersonii, B. lusitaniae, B. bissettii, B. spielmanii, B. cali-
forniensis, B. mayonii, B. miyamatoi, B. valaisianaTaiu.). 3a-
PaXEeHHS JIOAWHU HaltyacTillle Bim0yBa€eThC Mi 4ac YKyCy
ikcomoBoro kiita (Ixodes scapularis abo 1. pacifcus), iHdi-
KoBaHOTo OopenissmMu. JlaitM-00opesio3 XxapaKTepu3y€eEThCs
IIUPOKUM CIIEKTPOM KJTIHIYHUX TIPOSIBIB Uepe3 ypaKeHHsI

Pi3HUX OPraHiB i CUCTEM: IIKipH, KiCTKOBO-M SI30BO1, HEp-
BOBOI CHCTEeMHU, pidllle — MioKapma Ta oueii [1, 2].
CepenHiit piBeHb 3aXBOPIOBAaHOCTI Ha XBopoOy Jlaiima
y 3axigHiit €Bpori O0yB ouiHeHM# 9K 56,3 Ha 100 000 Ha-
cenenns (Big 0,001 B Itamii mo 464 y IBewii) [3]. Odiriii-
Ha peecTpallist bopenio3y B Ykpaini Benetbes 3 2000 poky
[4]. Tak, 3rigHo 3 naHuMU LIeHTpy rpoMaaCchKOro 3M0pOB’st
Ykpainu, npotsirom 2019 poky Oyio 3apeectpoBaHo 4482
Bunaaku JlaitMm-6openio3y cepen ykpaiHiiB. [cHye nymka,
110 Heo(iliftHO hakTUUHI LIMbPY 3aXBOPIOBAHOCTI MOXYTh
OyTu HabaraTo OLTHITMMU, OCKIIBKM HE BCi 3apaXkKeHi 3Ha-
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I0Th MPO YKYC KJIillla, BYACHO HE 3BEPTaIOThCS 10 JiKapiB,
XBOPOOY He /1iarHOCTYIOTh Ha PaHHIX CTaAisiX, 1110 MPU3BO-
JIATH 10 HAKOTIMYEHHSI B MOMYJISILIT Mi3HIX XpOHIYHUX (hOpM
3aXBOPIOBaHHA [5].

Ha croromHi ogHMM i3 BaXKJIMBUX CUMITTOMIB OiJIBIITOC-
Ti XpPOHIUHUX 3aXBOPIOBAHb € ACTCHIYHUI CUHAPOM, SIKUI
XapaKTepU3YEThCS BUPaKeHOIO (hi3UUHOIO Ta MCUXIYHOIO
CTOMJIIOBAHICTIO, IPaTiBIUBICTIO, JIAOTBHICTIO HACTPOIO,
TOJIOBHUM Ta M’S30BUM 0OO0JIEM, CITOBIJIbHEHICTIO MUCJIEH-
Hs1, IOPYILIEHHSIM CHY. ACTeHIUHi IMOPYIIEHHS YacTO Helo-
OLIIHIOIOThCS JTiKapsIMU, XOua BTOMa iCTOTHO 3HMIKYE SIKiCTh
SKUTTS MALLIEHTIB i3 Oyb-sIKOIO TTaToJI0Ti€l0. ICHYIOTh AaHi,
mo JlaitM-06openio3 ToB’sA3aHui i3 HasIBHICTIO BTOMU BXKe
Ha paHHIX CTadisX XBOpoOM, OCOOJIMBO Yy HEJiKOBAaHUX
nmamieHTiB [6]. OmHAK MOBiTOMJIEHHS CYNepeuuBi MI010
TpuBayioi BTomu [6, 7], 1i 3B’43KY 3 iHIIUMU MPOSIBAMU Ta
cuMnTomamu JlaiiM-00petio3y Ta BIUIMBY Ha SIKiCTh XKUTTSI
naui€eHTiB 1i€i Kareropii [8, 9].

Meta goCaimKeHHS — MpoaHaIi3yBaTH 3aJIEXHICTh
KOTHITMBHUX pO3J1a/iiB Ta SIKOCTi >KUTTS Malli€HTIB i3 JlaiiM-
0O0penio3oM Bill piBHSI BTOMU.

Marepiaam Ta meToamn

Ha 6as3i LlenTpy iHbexuiliHuX ypaxkeHb HEPBOBOI CUC-
Temu 1Y «IHcTUTYT eminemiosorii Ta iH(PEKIIHHUX XBOPOO
im. JI.B. Ipomamescbkoro HAMH Ykpainu» npotsarom
2014—2022 pp. OyJ0 TIPOBEAEHO MPOCIIEKTUBHE KOTOPT-
He JIOCJiIKEeHHS, Y IKoMy B3suth ydyacTb 48 (33 xiHku, 15
YOJIOBIKiB) MAalliEHTIB i3 BepudikoBaHUM AiarHo30M Jlaiim-
Ooperiosy. Yci yyacHUKM OOCTIIKEeHHS MiAucanu 1o0po-
BiTbHY iH(OpPMOBaHY 3roy Ha y4acThb y LIbOMY JOCTiIKEeH-
Hi. KpuTepigsMu HeBKIIOUEHHS B OOCTIIXKEHHS OyIu: BiK
no 18 pokiB; AeKOMIIEHCOBaHa CYIyTHS COMaTH4YHA, OH-
KOJIOTiYHa, ICUXiyHa, HEBPOJIOTiYHA IaTOJIOTis; IeMEHIIis
Ppi3HOTO reHe3y; HeHaJIeXKHe 3alTOBHEHHS aHKETH; BiTMOBa
BiJl y4acTi B TOCJIiIKEHHI.

KniHiyHe 00CTeXXEHHS BKIIOUEHMX Y JOCIIiIXKEHHS Ta-
LIEHTIB Ta 3JI0POBUX PECTOHACHTIB MiCTWJIO CTAaHIAPTHUIA
HEBPOJIOTIYHMIA OTJISI i3 OLIIHKOI KOTHITUBHOTO CTaTyCy 3a
JOTIOMOTOI0 KOPOTKOI IITKaJIW OIiHKW TICUXiYHOTO CTAaTyCy
(Mini-Mental State Examination, MMSE) [10] Ta Monpe-
aJIbCHKOI IIKAJIM OLIiIHKM KOTHITUBHMX (yHKIi (Monreal
Cognitive Assessment, MoCA) [11], a Takox BTOMU — 3a
LIKaJIOK OLIiHKK BupaxeHocTi Bromu (Fatigue Severity
Scale, FSS) [12]. KpiM 11bOT0, yYaCHUKHU TOCTIIKEHHS ca-
MOCTIiifHO 3aITOBHIOBAJIM KOPOTKY BEPCit0 ONMUTYBaJIbHUKA
3mopoB’st — 36 (The 36-Item Short Form Health Survey,
SF-36) [13].

Ycim xBopuM Ha JlaitM-0Oopesio3 Takox Oyja 31iit-
CHEeHa MarHiTHO-pe30HaHCHa ToMorpadis TOJIOBHOTO Ta
crIMHHOro Mo3Ky. Jlaiim-06openio3 0yB BepudikoBaHUt
JIBOXETAITHUM METOJIOM 3 TOCIIiDKEHHSIM CUPOBATKHM KPO-
Bi Ha anTuTiNa IgM Ta IgG no 6openiit Mmetonamu DA Ta
iMyHOOJIOTUHTY, a TaKOX JIiKBOPY Ha crieuu@iyHi aHTU-
Tisa no 6openiii. Bunmagku XxuOHOMO3UTUBHUX Pe3yJibTa-
TiB Ta MiKCT-iH(eKIIii Oy BUKIIOYEHi. YCciM nalieHTam
i3 Jlaitm-6opeirio3oM mpoBoauiaacs crienmudiyHa aHTU-
OioTHMKOTEparis 3TriJHO i3 CyYaCHUMM KJIiIHIYHUMHU HacTa-
HoBaMmu [14].

CratucTaHa o0poOKa OTpUMAaHMX JaHUX BUKOHYBa-
nacs y ctatuctuayHomy makeTi SPSS 23 (SPSS Inc.) Bepcii
21.0.0 n1a Windows. KinbkKicHi mapaMeTpu IoaaHi y BU-
oAl M =+ o (cepenHe 3HaYeHHs + cepelHe KBaapaTUuHe
BimxuieHHs) abo Me [Q25—Q75] (MeniaHa, iHTepKBap-
TUJIBLHUI po3Max (25-ii Ta 75-i MPOLIEHTUITi)) 3aJIe3KHO BiJ
BUIY PO3MOIiTY, SIKiCHI JaHi — y BUIJIsAi yacTotTh — n (%).
[MapameTpuyHi JaHi MOPiBHIOBAJIM 3a TOIIOMOI0IO ABOOIY-
Horo t-Kpurepito CTblofieHTa 151 2 He3aJIeXXHUX BUOIpOK,
HeImapaMeTpU4yHi — KpuTepito ManHa — YitHi mis 2 rpyn
He3aJIeXXHUX CYKynmHocTeit. JIist 3HaXomKeHHS BiIMiHHOC-
Teil YaCTOT po3paxoBaHO cIiBBinHoIIeHH: maHciB (CII) Ta
95% nosipunii intepsan (95% J1). HasBHicTh KOpesisiiiiii-
HUX 3B’SI3KiB MixK JOCIiI>)KyBaHUMU ITOKa3HUKAMU OLiHIO-
BaJIv MapaMeTpUUYHUM METOIOM 32 BEJIMYMHOIO0 KoedillieH-
Ta JIiHiliHOT KopeJsiii ().

PesyAbTaTH

VY nocnimxenHst 0ynu BkitoueHi 48 (33 xinku, 15 yo-
JIOBiKiB) xBopux Ha Jlaiim-0opeio3 Bikowm Big 23 mo 77 po-
KiB (y cepennbomy 49,40 + 16,02 poky; meniana 48,0 poky,
MIXKBapTWIBHUI iHTEpBas 36,5—65,0 poky). TpuBamicTh
3aXBOPIOBaHHS cTaHOBWJIA Bin 1,5 micsust no 20 pokiB (y
cepenHbomy 3,02 £ 3,72 poky; MeaiaHa 1,75 poky, Mix-
KBapTUIbHUE iHTepBan 1,0—4,75 poky). 3rigHo 3 KJIiHiKO-
nmaroreHeTMYHO0 Kiacudikauieo F0.B. Jlo63ina (1996),
50 % BKJTIOYEHUX Y OOCIIIKEHHS MAIliEHTIB MaJld paHHIO
cranito Jlaitm-60peiosy, 50 % — mi3HI0. Y TOCIiIKYBaHUX
naiieHTiB i3 JlaiiM-0operio30M KOTHITMBHI ITOPYIIEHHS
3rigHo 3 oniHkoo 3a MMSE < 28 6ariB criocrepiraiaucs y
64,6 % nauienris, 3a MoCA < 26 6aniB —y 56,2 %.

OCHOBHI KJiHiKO-nemorpadiuHi xapakKTepUCTUKHU 00-
CTeXXeHUX XBopux Ha Jlaiim-0opesio3 HaBeneHi B TaoI. 1.

3 MEeTOI0 BUBUEHHSI BIJIMBY BTOMM Ha KOTHITUBHUIA CTa-
TYC Ta SIKICTb XXUTTS XBOpUX Ha JlaliM-00pesio3 My nposeun
MOPiBHSIHHS JABOX IPyN MaIli€HTiB, PO3AiIEHUX 32 MPUH-
LIMTIOM HAsIBHOCTI Ta BiICYTHOCTi MOMipHOTO Ta TSXKKOTO
CTYTIeHSI BUPAaXKEHOCTI MPOsIBiB BTOMU. SIK BUAHO 3 TaoI. 1,
BTOMY ITOMipHOTO 200 TSKKOTO CTYIEeHS BUPAKeHOCTI 3
ouinkoio 3a FSS 4,1 6ana ta 6inbie manu 22 y9aCHUKHU 10-
CJTIKEHHS, 1110 CTaHOBWIIO 45,8 %. Y 111X Nali€eHTiB cepe-
Hg orinka 3a FSS cranosuna 5,71 £ 0,85 nmpotn 2,91 £ 0,63
6ana (p <0,001).

VY rpyni nauieHTiB i3 npossBaMu BTOMU MOMiIpHOTO 200
TSKKOTO CTYITEHST BAPAXXEHOCTI BigMivyasiacs Oijibla 4yacTo-
Ta ocib kiHoyoi crarti (86,4 ipotu 53,8 %; CIL 5,43; 95%
M1 [1,29-22,94], p = 0,015), Hetipobopemniosy (90,9 npoTtu
42,3 %; CII 13,64; 95% 11 [2,62—70,9], p < 0,001), mi3-
HbOI cTafii 3axBoproBanHs (77,3 nportu 26,9 %; CIII 9,23;
95% O1 [2,46—34,58], p = 0,001), Gisbln HU3bKA OLIiH-
Ka KOTHiTMBHOI (yHKIIil 32 MMSE (26,14 + 2,53 nportu
27,54 + 2,25 6ana, p = 0,048) Ta MoCA (23,59 + 2,77 npo-
™ 25,46 + 2,42 6ana, p = 0,016) (tabm. 2).

IIlomo moka3HUKIB SIKOCTi XKUTTSI HAMU OYJIv BUSIBJIEHI
CTAaTUCTUYHO 3HAYyIlli BiAMiHHOCTI MiX aHaji30BaHUMMU
rpynamMuy Maiixe 3a BciMa CyOIlIKajaMu OMUTyBaJbHUKA
SF-36, a came: PF (40,45 + 22,67 % y nauieHTiB i3 IposiBa-
MM BTOMU ITIOMIpHOT0 ab0 TSIKKOTO CTyIieHs mpotu 60,38 +
+20,1 % B ocib 6e3 MposIBIB 200 3 IETKMMU MPOSIBAMU BTOMU,
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Ta6nuuys 1. Oeski kniHiko-gemorpadgiyHi xapakTepucTukm nauieHTiB i3 Jlaiim-6openio3om

XBopi Ha Jlaiim-6openios (n = 48)
Moka3Huk
n (%) Me [Q25-Q75]

Bik, pokn - 48,0 [36,5-65,0]
XKiHoua cTatb 33 (68,8) -
TpuBanicTb 3axBOPIOBAHHS, POKU - 1,75[1,0-4,75]
KniHi4Hi NposiBn 3aXBOPIOBAHHSA: B

— Henpobopenio3 20 (41,7) B

— YPaXeHHS cepueBO-CyANHHOT CUCTEMN 7 (14,6) _

— ypaxeHHs o4eii 1(2,1) _

— Naiim-apTpuTt 9(18,7) _

— Henpobopenios Ta ypaxeHHs AeKifIbkOX CUCTEM 11(22,9)
CTtapis 3axBOPOBAHHS:

— paHHA gncemMiHoBaHa (opraHHa) 24 (50) -

— nisHsa 24 (50) -
MMSE, 6anu:

—29-30 17 (35,4) 26,89+ 2,46

—< 28 31 (64,6)
MoCA, 6anu:

— 26 i 6inbLie 21 (43,8) 24,60+2,73

—< 26 27 (56,2)
FSS, 6anu:

—0-4 26 (54,2)

—4,1-4,9 3(6.,2) 4,57+ 1,54

— 5 1a b6inbLwe 19 (39,6)

Mpumitka: gaHi HaBeaeHi ak megiaHa (Me) Ta MixxkBapTUnbHWIA giana3oH (Q25-Q75).

Tabnuuys 2. KniHiko-gemorpadgivyHi xapaktepucTuku nauieHTis i3 Jlaiim-6openio3om
3aJ1e>XXHO Bif BUPaXKeHOCTi NposiBiB BTOMU

MauieHTn 6e3 nposeie MauieHTn 3 nposiBaMmun BTOMU
a60 3 IerkumMm NposiBaMmm BTOMU MOMiIPHOIro abo TSAXXKOro CTyneHs
MokasHuk (n=26) (n=22)

Mto n (%) Mz*o n (%)
Bik, pokn 48,12+ 16,21 - 50,91 £ 16,05 -
Cratb:
— yonogivya - 12 (46,2) - 3(13,6)
i )KiHO"'la bl 14 (53,8) - 19 (86,4)*
TpuBanicTb 3aXBOPIOBAHHS, POKU 2,27 +2,69 - 3,91 £4,56 -
KniHiYHI NposBM 3aXBOPIOBAHHSA:
— Hem.po6open|03 _ 11 (42,3) - 20 (90,9)
— iHLWi NposiBM _ 15 (57,7) - 2(9,1)*
CTtapjs 3axBOptoBaHHS:
— paHHA - 19 (73,1) - 5(22,7) 17
— nNi3H4A - 7 (26,9) - (77,3)*
MMSE, 6anun 27,54 £ 2,25 - 26,14 £2,53* -
MoCA, 6anu 25,46 £ 2,42 - 23,59 +£2,77* -
FSS, 6anun 2,91+£0,63 - 5,71+£0,85 -

Mpumitkn: agaHi HaBeAeHi sik cepeaHi apudmMmeTnyHi 3HaYeHHs1 AOCiAXXYBaHUX nnoka3Hukie (M) i cepenHi
KBagpaTu4Hi BiaxuneHHs (c); * — piBeHb 3Ha4yLOCTi BigMiHHOCTEe! MOKa3HUKIB NMOPIBHSIHO 3 rpynoo nayi€HTIiB
6e3 nposBsiB a6o 3 nerkumu nposiBamu sTomu, p < 0,05.
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Ta6nnys 3. Moka3HNKN SIKOCTI XXUTTS Nayi€eHTIB i3 J1aiim-60peniio30M 3a/1€XXHO
Big BUpa>keHOCTi nposiBiB BTOMU

MauieHTn 6e3 nposeie MauieHTn 3 nposiBaMmn BTOMU
abo0 3 nerkMMu NposiBamMy BTOMU | MOMipPHOT0 abG0 TSXXKOro CTYNeHs
I10Ka_3HV|KV| (n=26) (n=22)
AKOCTi XUTTSH
M=o M=o
diznyHi PyHkuii (PF) 60,38 £ 20,10 40,45 £ 22,67*
PonboBe ¢i3nyHe PpyHKLiOHYBaHHSA (RP) 67,31 +26,24 32,95 + 24,86*
OuijHka 6050 (BP) 52,08 £ 15,21 43,32 +12,67*
3aranbHe 6naronony4us (GH) 25,58 £+ 9,42 21,14 +6,89
XutteapatHicTb (VT) 39,04 £9,70 25,45 £ 13,08*
CoujanbHe dpyHKUioHYBaHHS (SF) 28,85+ 13,12 21,02 £ 15,62*
PonboBe emouiiiHe ¢yHKuUioHyBaHHSA (RE) 41,80 + 27,88 12,12 +19,37*
[McuxiyHe 3gopoB’a (MH) 32,92+10,33 27,09+ 14,18

Mpumitkn: aaHi HaBeAeHi siK cepeaHi apudmMeTnyHi 3Ha4YeHHs1 AOCiAXXyBaHNX Noka3Hukie (M) i cepenHi

KBagpaTuyHi BigxuneHHs (c); * — piBeHb 3Ha4yLOCTi BigMiHHOCTEe! NOKa3HUKIB MOPIBHSHO 3 rpyriolo nauieHTIB

6e3 npossie a6o 3 nerkumu nposiBamu sTomu, p < 0,05.

p = 0,002), RP (32,95 + 24,86 % nporu 67,31 + 26,24 %,
p <0,001), BP (43,32 £ 12,67 % nipotu 52,08 *+ 15,21 %,
p = 0,037), VT (25,45 + 13,08 % nporu 39,04 +
+9,7 %, p < 0,001), SF (21,02 + 15,62 % nporu 28,85 +
+13,12 %, p = 0,048), RE (12,12 * 19,37 % mpotit 41,8 +
+ 27,88 %, p < 0,001) (ta6u. 3).

O6roBopeHHs

3a mporHo3aMu BcecBiTHBOI opradizallii oXxopoHU
3[10pOB’s1, aCTEHIYHi po3J1aau 3a YaCTOTOIO MOCial0Th Apyre
Miclle, MOCTYMalUUCh JIUILIE CEPLIEBO-CYAMHHUM 3aXBOPIO-
BaHHsM. [TolMpeHicTh acTeHil B 3arajbHiil MOIYJISIIii KO-
JIUBAETHCS Bin 7 10 45 % 3a1e3KHO Bill METO/IIB OLIIHIOBAaHHS
[15] Ta € ogHUM i3 CUMITTOMIB OLIBIIOCTI XPOHIYHMX 3aXBO-
proBaHb. [cHYIOTH aaHi, 1o Jlaiim-06opestio3 moB’s3aHuii i3
HasBHICTIO BTOMH BXe Ha paHHIX CTagisX XBOpoOH, 0CO-
GJIMBO Yy HEJIIKOBAHUX MALIIEHTIB [6].

3rigHO 3 pe3yabraTaMu HAIIOTO AOCTIIXEHHS IO-
IIMPEHICTh aCTEHIYHUX MOPYIIeHb Y MalieHTiB i3 Jlaiim-
6opeio3oM cTaHOBUTH 45,8 %. lle cmiBBiTHOCUTHCS 3
JaHUMHU 1HIIUX DOCHIIHMKIB, 3TifHO 3 SKUMHU Bixg 10 1o
50 % manieHTiB i3 JIaitM-60peio30M MOBiTOMIISIOTH MTPO
TpuBajy HassBHiCTb BToMM [16—18]. Kinbka mocmimkeHb
MoKa3aJii HassBHICTb MOCTIMHHUX CKapT Ta CUMIITOMIB y
TaKWX Malli€HTiB, 0COOJIMBO 32 HasIBHOCTI HelipoOopeli-
03y, HaBiTh Yepe3 POKMU TicCJisl 3aBEpIIeHHS JiKyBaHHS,
MpHU 1LIbOMY MAalli€HTU TAKOX AEMOHCTPYIOTh HasiBHICThb
KOTHITUBHMX po3sjaxiB [17]. Hamu BcTaHOBIEHO, IO
HasIBHICTb BTOMU MMOMIPHOTO Ta TSIXKOTO CTYIEHS BUpa-
JKEHOCTI acOLlilOEThCS 3 HASIBHICTIO KJIIHIYHMX MPOSIBIB
Helipo6openiosy (CII 13,64; 95% NI [2,62—70,9]) Ta
OUIBIIT HU3BKUMU OLIiIHKAMU KOTHITHBHOI PyHKIii (p <
0,05), xoua, 3riZfHO 3 JaHUMMU JIiTEpaTypu, TOCTEMEHHO

HEeBiZOMO, YOMY aCTEHIUHi Ta iHIIIi po3anu 30epiraloThb-
cd micis 3aBeplueHHs JikyBaHHS [19]. BogHouac icHy-
I0Th JaHi, 110 3aTpUMKa IoYaTKy JIiKyBaHHS MMOB’si3aHa
i3 3aJIMIIKOBUMU KJIiHIYHUMM IIPOsSIBaMU Ta CKapraMu,
1o 30epiratoTbes Micasl JiKyBaHHS Yy MaLi€HTIB i3 Hel-
pobopenio3om [19]. 3a nanumu A.H. Sigurdardottir Ta
cmiBaBT. (2021), TpuBadiiia 3aTpuMKa JiKyBaHHS Oysa
MoB’s13aHa 3 OiJbLI BUCOKUM piBHeM BToMmu [16]. OTXKe,
MOXHa JAyMaTH, 110 iCHYE MEBHUI BiICOTOK MAlli€EHTIB,
Yy IKHX JIIKyBaHHS OyJI0 PO3M0OYaTO Yepe3 MICSIIi ITiCIIs
3apaxkeHHs. 30KpeMa, iCHYIOTb JaHi rpo Te, 1o B 16,7 %
BUMAAKiB 30yaHUK JlaiiM-00pesio3y € IpUINHOIO BUHUK-
HEHHsI €TiOJIOTiYHO He MiarHOCTOBAaHMUX HEBPOJOTIUHMX
ta 20,7 % — mnceBIOPEeBMATOIOTIYHUX 3aXBOpIOBaHb [1].
Yce 11e MeBHOIO MipOI0 MOSICHIOE BUSBIEHY HAMU acOLli-
allito BTOMM 3 Mi3HiMU cTadismu 3axBoproBaHHs (CLI
9,23;95% 11 [2,46—34,58]).

XpoHiuHa BTOMa MOXe 00MeXXyBaTy BUKOHAHHSI SIK CO-
LiaJIbHUX, TaK i podecioHanbHUX 000B’s13KiB. OCh YOMY
BUSIBJICHUII HAMU BIUIMB BTOMU Ha SIKiCTb KUTTS TMAIliEHTIB
i3 JIaiiMm-0opetio3oM, a came: 3HIKEHHST ITOKa3HUKa pizna-
Horo dyHkuioHyBaHH: (p = 0,002), poyiboBoro izuayHoro
Ta emoliitHoro gyHkiionyBaHH: (p < 0,001), omiHku 60110
(p = 0,037), xurre3gatHocTi (p < 0,001), couiaabHOrO
dbynkuionysanns (p = 0,048), Mae akileHTyBaTH yBary Jii-
KapiB Ha HEOOXiHOCTI BKJIIOYATH B OIJISIZL MALlIEHTA OLIHKY
aCTEeHIYHUX TTOPYIIIECHb.

BuUCHOBKMU

1. 3rigHo 3 pe3yabraTaMy OLIIHKU CTYMEHS TSKKOCTI
acteHii/BupaxeHocti Bromu (FSS), mommpeHnictp ac-
TeHIYHUX IOPYIIeHb y MalieHTiB i3 Jlaiim-6operiozom
cTaHoBUTH 45,8 %. I1pu 1IbOMY HasIBHICTh aCTEHil acolli-

22 Mi2KHapOAHUH HEBPOOTIYHHH KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 18, N° 8, 2022



INJ)

OpHrinaabHi gocaigzkenna / Original Researches

IOETHCS 31 CTATTIO (CKiHOYA), HASIBHICTIO KJIiHIYHUX MPO-
sIBiB ypaxkeHHsI HEpBOBO1 CUCTeMHU (Helipobopenioly) Ta
KOTHITUBHUX PO3JIalliB, a TAKOX Mi3HbOIO CTAHIEI0 3aXBO-
pIOBaHHS.

2. HagBHiCTb BTOMM BipOTiTHO 3HWXYE OiNbIIIiCTb
CKJIAJIOBUX SIKOCTi XXUTTS Malli€eHTiB i3 JlaitM-6opemio3oM.
Ors11 IMX XBOPUX MTOBMHEH BKJIIOYATH OILIIHKY aCTEHITHUX
MOPYIIEHb 3 METOIO X paHHBOI JiarHOCTUKH Ta aleKBaTHOL
KOPEKIIii 1JIsI MOJIIMIIEHHS SIKOCTI >KUTTS L€l KaTeropii ma-
LLIEHTIB.

KonduikT inTepeciB. ABropu 3asiBJIsIIOTE PO BiICYT-
HicTb KOHQITIKTY iHTEpeciB Ta B1acHOi (piHAaHCOBOI 3alliKaB-
JICHOCTI MpU ITiArOTOBLI JaHOI CTATTi.

Indopmania npo dinancysannda. [IposeneHe mocii-
IKEHHS € (pparMeHTOM IJIaHOBOI HAyKOBO-HTOCJIiTHOI
pobotu Kadenpu aHecTe3ioaoril Ta iIHTeHCUBHOI Teparrii
HamnionaabHOTO yHIBEpCUTETY OXOPOHU 3M0POB’ST YKpai-
au imeni I1.J1. lllynuka Ha temy «Po3poOka MeToiB IIpo-
GbinakTUKU Ta Tepallii CTaHiB, 1110 3yMOBJIEHI TiIOKCIEI0»,
Homep aepxkpeecTpariii 0121U100445.

Indopmanis npo BHecOK KOXKHOro asropa. Ma-
auw T.FO. — 30upaHHs it 00poOKa MaTepialiB, aHai3
OTPUMAaHUX IAHUX, HANTMCaHHs TeKCTy; Tpiuuncoka M.A. —
KOHUEILIiS i IU3aiH TOCIiIKEHHSI.
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The effect of fatigue on the cognitive status and quality of life
of patients with Lyme borreliosis

Abstract. Background. The relevance of the issue of asthenic dis-
orders is determined by their high prevalence among patients with
various chronic pathologies and probable impact on the disease
course, treatment effectiveness and quality of life. The purpose of
the study was to analyze the dependence of cognitive impairment
and quality of life of patients with Lyme borreliosis on the level of
fatigue. Materials and methods. The study involved 48 patients with
Lyme borreliosis. The MOS 36-item Short Form Health Survey
(SF-36) was used to study the quality of life of patients. Cognitive
function was assessed using the Mini-Mental State Examination
(MMSE) and the Montreal Cognitive Assessment (MoCA), and
the impact of fatigue was evaluated using the Fatigue Severity Scale
(FSS). Results. According to the results of assessing asthenia/fa-
tigue severity (FSS), the prevalence of asthenic disorders in patients
with Lyme borreliosis was 45.8 %. Cognitive impairment with the
MMSE score of < 28 was found in 64.6 % of patients, and with
the MoCA score of < 26 points in 56.2 % of cases. Manifestations

of moderate or severe fatigue were more common among women
(odds ratio (OR) 5.43; 95% confidence interval (CI) [1.29—22.94]),
patients with neuroborreliosis (OR 13.64; 95% CI [2.62—70.9]), late
stage of the disease (OR 9.23; 95% CI [2.46—34.58]), and those with
a lower MMSE (26.14 + 2.53 vs. 27.54 £ 2.25 points, p = 0.048)
and MoCA score (23.59 £ 2.77 vs. 25.46 & 2.42 points, p = 0.016).
Fatigue significantly reduces the quality of life of patients with
Lyme borreliosis, in particular: physical functioning (p = 0.002),
role physical and emotional functioning (p < 0.001), bodily pain
(p = 0.037), vitality (p < 0.001), social functioning (p = 0.048).
Conclusions. 1t was found that occurrence of asthenia depends
on the gender (female), the presence of clinical manifestations of
a damage to the nervous system (neuroborreliosis) and cognitive
impairment, as well as the late stage of the disease. Fatigue signifi-
cantly reduces the quality of life of patients with Lyme borreliosis.
Keywords: Lyme borreliosis; quality of life; cognitive disorders;
fatigue
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Maptutyrna B.B.
HaLiOHAABH YHIBEDCUTET OXOPOHM 3A0POB S1 YkpaiHW iMeHi M.A. Lyrvka, M. Kuis, YkpaiHa

KAiHIKO-HEBPOAOri4YHi TO HEMPONCUXOAOTIYHI
XAPAKTEPUCTUKU LLepeObpOBACKYASIPHOT NATOAOTII
y nauieHTis, iHpikoBaHMx SARS-CoV-2,
NMOPIBHSAHO 3 FPYNOIO KOHTPOAIO

Pe3tome. Axmyaavnicmo. Hanpuxinyi 2019 poky nosuii koponagipyc 6ye idenmugixosanuii ax npuui-
Ha cepii eunadkié nneemonii y micmi Yxauno, npoginyis Xyoeii, Kumaii. COVID-19 uacmo nouunaemocs
3 CUMNMOMIB YPANCeHHS 0P2aHie OUXAHHS, Npome 68 NOOANbULOMY y NAUIEHMIE MONCYMb 3 96UMUCS [HULI
mscki yckaaonenus. byaro ecmanoeaeno, wo maince y 40 % xeopux na COVID-19 cnocmepicaromocs
VPAdCeHHS UeHmMpPanbHoi ma nepugepuyuroi Hepeosoi cucmemu. Beajxcarome, wjo cucmemu 0Xoporu 300p08’s
8 YCbOMY Cimi 8xce HAUOAUICUUMU POKAMU MOJICYMb 3A3HAMU HANAUBY 0Ci0 i3 denpeciclo, nocmmpas-
MAMUYHUMU CIMPECO8UMU PO3AA0AMU, MPUBO2OI0, IHCOMHIEID, NCUX03AMU, KOCHIMUGHUMU NOPYULEHHAMU.
Came momy ékpaii HeoOXiOHe npoedeHHs KAIHIYHUX 00CAi0dNCeHb, Wo PIKCy8amumyms 20Cmpuil NO4amox
HeBPON02IUHUX CUMNIMOMIB, pe3yabmamu 0emaibHUX Heapoa02iHHUX 0OcmedceHb, memMnu npoepecy8anHs
ma doeeocmpoko0si Hacaioku poznadie 3 60Ky Hepeosoi cucmemu y xeopux Ha COVID-19. Mema docai-
0ocenHs: yoockonanents diaeHocmuku yepebposackyaiproi namoaoeii (L[BII) y nayienmie, ingikosaHnux
SARS-CoV-2, wasaxom eusuenHs KAIHIKO-HeBPONOIUHUX MA HEUPONCUXO0A02IYHUX NOKA3HUKIB. 3a60aHHA:
docaioumu KAIHIKO-He8poN02iUHI XapaKkmepucmuku ma ix Kopeasayilini 36°13Ku, wo eu3Ha4aoms nepebie
L[BIl y nayicumis, ingixosanux SARS-CoV-2. Mamepiaau ma memodu. I[Ipoananizoeano I[BIl y nayi-
eumie, ingikosanux SARS-CoV-2. [Ipedmemom docaidicerHs Oyau KAIHIUHI, HeUPONCUXON02IUHI NOKAZHUKU
nayienmie i3 I[BII, ingikosanux SARS-CoV-2. 3acmocosarni maki memoodu: 30ip ckape ma anamuesy;
Qizukanvre obcmedncenns; ncuxomempuuni — wkanra mpueoeu bexa (BAI), wkana denpecii laminomona
(HDRS), wxana oyinku piena emomu (FAS); neiiponcuxonoeiuni — Kopomka wKania oyiHKu nCUxXitHoeo
cmany (MMSE), Monpeanvcoka wikana oyinku koenimuenux @yuxyii (MoCa), wkana « bamapes n06Hoi
ducghynkuii» (FAB); kainiuni — neeponoeiunuii cmamyc; I1JIP-mecm na euseaenns PHK sipycy COVID-19;
cmamucmuuni. Pezyasmamu. Busnauuau, wo y nayieumis nicas nepenecenoi SARS-CoV-2 eusneasemocs
BHUNCeHHA KoeHImUuHux Qynkyit 3a wkaramu MMSE i MoCa nopiensno i3z epynorw KoHmpoaio, npome 3a
wranorw FAB nokasHuku éapitoroms y mescax Hopmu 8 000X epynax; pieenb mpueoeu y nayicHmie 000x epyn
3HAYHO NepesuIyy8as epAHUYHO 00NYCIMUMI MelCi 3 0esIKUM NepesadcanHam NOKA3HUKIG Yy epyni KOHMPOAIo;
NnoKa3HuKu wkaau denpecii laminbmona npodemoHcmpyeanu Has8HicMb 0enpecusHo20 po3nady y nayicHmis
000X epyn; KOpeAsyiliHull aHaniz 6 0CHOBHIl epyni ceiouums npo NPAMI ma 360pOMHI KOpeAayiliti 36 ’13Ku
MiINC NOKA3HUKAMU mecmie 045 OYiHKU KOSHIMUBHUX OOMEHI8 | NOKA3HUKAMU NCUXOMEeMPUMHUX Memodie,
CUNbHUT 360POMHUIL KOPEAAYIHHUI 36 A30K ICHY€E MINC NOKA3HUKAMU 30D080-KOHCIMPYKMUBHUX GUKOHAGUUX
HABUYOK [ NOKA3HUKAMU PIGHS 6MOMU MA MPUBO2U.

KiouoBi ciioBa: SARS-CoV-2; yepebposackyrspna namonoeia; BAI; HDRS; FAS; MMSE; MoCa; FAB; 30-
POBO-KOHCMPYKMUBHI/BUKOHABYI QYHKUYIT
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N

Bctyn

Hanpuxkinui 2019 poky HoBUiT KOpOHaBipyc OyB ileHTH -
¢ikoBaHUII SIK TPUYMHA cepii BUTIAAKiB ITHEBMOHII y MiCTi
Yxanb, ipoBiHLis Xyoeit, Kuraii. Yepes mBuake 3pocTaH-
HsT 3aXBoproBaHOCTi y iotoMy 2020 poky BcecBiTHst opra-
Hizalisg oxopoHu 310poB’s (BOO3) oronocuna odiuiitHy
Ha3By — KopoHaBipycHa xBopoba 2019 poxky (COVID-19).
11 6epe3ns 2020 poxy BOO3 Buznana COVID-19 nanne-
mieto [1]. Bipyc, sikuit Bukiukae COVID-19, HazuBaeTbcs
KOpPOHAaBipyCOM-2, 110 BUKJIMKAE TSKKUI TOCTPUI pecITi-
paropHuii cuaapom (SARS-CoV-2) [2].

COVID-19 yacTto moYMHa€eTbCsl 3 CUMNOTOMIB ypa-
KeHHSI OpraHiB IMXaHHS, IMPOTE B MOAAJBIIOMY Yy Ia-
LIEHTIB MOXYTb 3 SIBUTUCS iHIII TSXKKi YCKJIQIHEHHS.
HesBin’eMHOI0 CKJIagOBOIO i TOCTPOTO, i Mi3HLOTO MEepio-
niB po3Butky COVID-19 € HeBposoriuHi podnanu. Briep-
e BoHu Oynu onmcaHi 2020 poKy KuTaiicbKuMU haxiB-
uasmMu — L. Mao Ta cniBaBTOpamu. bymno BcTaHOBI€HO,
o Maiike y 40 % xsopux Ha COVID-19 criocTepiraioThb-
Cs1 ypaxkeHHs LIeHTpaJbHOI Ta NepudepuyHoi HepBOBOI
cucremu [3].

3’scoBaHo, 1o Bipyc SARS-CoV-2 nocsrae 1eH-
TpaJlbHUX MO3KOBHMX CTPYKTYP Yepe3 HIOXOBY LIMOYJIUHY
i1 maji MOIIMPIOETHCS TPAHCHEBPaJIbHUM ab0 remMaTo-
reHHUM 1uIsixoMm [4]. OCHOBHUMM CKJIAJIOBUMU MeXa-
Hi3My ypaXeHHS HepBOBOI CHMCTeMH (a TaKOX IHIINX
opraHiB i cuctem opranizmy) npu COVID-19 e: «un-
TOKIHOBMU IITOPM», TIIIOKCEMis, IiABUIIIEHE 3rOpTaHHSI
KpOBi Ta mopylieHHs QYHKIIii eHI0Telil0, HeHpoTpom-
HiCTbh Ta HEUPOBIPYJEHTHICTh, HAKONIMYEHHS BHYTPilll-
HBbOKJIITUHHOTO (DepUTHUHY, MPUETHAHHS 6aKTepiaabHO1
iHdexKIil, cencuc, a TakoX OJHOYACHUI BILJIMB BCiX 3a-
3HayeHUX GakTopiB [5].

HeilipoHu y Benukiil KiJTbKOCTi MiCTSITh aHTiOTEH-
3UHIIepeTBOPIOBaIbHUI depmeHT 2 (AIID2), TomMy
SARS-CoV-2 3maTeH NpoOHUKATU B HUX i MOPYIIyBaTU
BHYTPIIIHBOKJIITUHHI ITpollecu, 30KpeMa BUPOOJIEHHS
eHeprii B MiTOXOHIpigX Ta KoOHdopMalio 0inkiB [6].
SARS-CoV-2 Moxe 3aauinaTucs BCepeauHi AesIKUX
HelpoHiB, He 3aBHal4M iM 3HaYHOI Koau [7]. Teope-
TUYHO MOXHa BBaXaTu, 110 KoHbopMalii it arperaiii
OiNIKiB y HEpoHaXx, IO BUXXUAM U BiTHOBUJIMCS ITiCJs
XBOpOOU, MOXYTh MPU3BECTU N0 AETeHepallii MO3KYy
BIIPOJIOBXX HACTYIMHUX IECSITUIITh.

Hegposoriuni yckinanHeHHst npu COVID-19 gacto
3yCTpivaroThCs y TrocmitanizoBaHux mnamieHTiB [8]. Ilo-
Han 80 % 3 HUX MOXYTh MaTy HEBPOJIOTIYHI CUMIITOMM Ha
neBHOMY eTari nepebiry 3axsopioBaHHs [9]. KornitusHi
CUMITOMM OyJIM BU3HAHI TUIIOBUMM MiJ Yac MaHAeMii, Ha-
OGupatouu OisbLIoro 3HaueHHs y 2021 polii, Ko po3noya-
JICSI YUCJICHHI CKapru naieHTiB. PaHo 4y Mi3HO 11i 3MiHK
BIUIMBAIOTh Ha (DYHKIIIOHAJIbHY CAMOCTIiifHICTb, Mpalie31at-
HICTb Ta SIKiCTh XXUTTsI, TOMY JIiarHOCTUKA TAKMX CUMIITOMiB
€ HaJI3BUYAHO BaXJIMBOIO.

BBaxatoTb, 1110 CUCTEMU OXOPOHMU 3I0POB’SI B YChOMY
CBITi Bxke HAMOVKIMMU pOKaMU MOXYTh 3a3HATH HAILIUBY
0ci0 i3 mempecielo, MOCTTPaBMATUIYHUMM CTPECOBUMU PO3-
JlalaMu, TPUBOIOI0, iIHCOMHI€IO, TICUX03aMU, KOTHITUBHU-
MU nopyiieHHsmu [10].

Ax i mig yac emigemiit SARS-CoV-1 ta MERS, He
BCiM nmauieHTaMm 3 iHdexuieo SARS-CoV-2 micisg Bunuc-
KU 3 JiKapHi BAACThCS BiTHOBUTU MOBHOILIHHE HEWPO-
KOTHITUBHE Ta eMolliliHe (YyHKIIOHYBaHHSI — Ha TOMY
piBHi, 10 O0yB 10 xBopoOu. CaMe TOMY BKpaii HeoOXigHe
IIPOBEACHHS KIIIHIYHUX OOCTiIXeHb, 110 (PiKCYyBaTUMYTh
FOCTPUI MOYATOK HEBPOJIOTIUYHUX CUMIITOMIB, pe3yJbTa-
T JIeTaJbHUX HEBPOJIOTIUHUX OOCTEXEHb, TEMIU MPO-
rpecyBaHHS Ta JOBIrOCTPOKOBI HACTIIKU PO3aadiB 3 OOKY
HepBOBOi cucteMu y xBopux Ha COVID-19. Ockinbku
neski naieHTu 3 COVID-19 MoXyTb 3BepTaTUcs Mo A0-
IMOMOTY JIMIIE 3 HEBPOJIOTIYHUMU CUMIITOMaMU, HE Ma-
OYM TUTTOBUX CUMMTOMIB rocTpoi iHheKIil TuXxaTbHUX
LIJISIXiB, CJIiJT BpaXxoByBaTH HeOe3IeKy iHQiKyBaHHS OTO-
YyIOUMX Ta MEAINEepPCOHaly BHACJiT0K HEPO3Mi3ZHAHOTO
punaaky COVID-19.

BBaxaemo, mo COVID-19 BXe chOromsi ciig 1omaTu
JIO AITOPUTMY AU(EePeHLIiIAHOI 1iarHOCTUKY Y HEBPOJIOTiu-
Hili TIpaKTUIIi.

Merta ni€i po60TH — 10CTIAUTH OCOBIMBOCTI KOTHI-
THUBHOI Ta HEMPOICUXOJOTiYHOT (DYHKIIiI Y MalieHTiB, SIKi
nignanucs BBy Bipycy SARS-CoV-2, i mopiBHATH OTpU-
MaHi pe3yJbTaTH 3 JaHUMU TALEHTIB, 1110 HE XBOPiJIM Ha
SARS-CoV-2.

MarTepiaAu Ta meToamn

[IpoBeneHO KJiHiKO-HEBPOJOTiuHEe OOCTEXEHHS 3a
(bparmenToM HaykoBoro gociimkeHHs1 «KiiHiko-mabopa-
TOPHi, MOP(OJIOTiUHI Ta HEMPOIICUXOJIOTIUHI 0COOIMBOCTI
repeoiry 1epedpoBacKyISIPHUX 3aXBOPIOBAHb Y MAlliEHTIB,
ingikoBannx SARS-CoV-2». O6ctexeno 101 ocoOy Bikom
Bim 52 10 66 pokiB, 3 sskux 71 manieHT, iHpikoBaHuit SARS-
CoV-2, cTaHOBUB OCHOBHY TIpyMy, a KOHTPOJIbHY TPymy
310poBUX 100poBobLiB — 30 oci6. LlepedpoBacKysipHi
natoJiorii (LIBIT) (TpaH3utopHa imemiuHa araka (TIA),
rimeproHiyHa xBopoba (I'X) 3 yactumMu KpuzaMu, iemMiv-
HUI iHCYJIBT 3 MiHIMQJIbHUM HEBPOJOTIYHUM AediuToM
(mape3 y KiHLiBKax /10 4 6aj1iB)) OCHOBHOI I'pYITH TiATBEP-
JIKEHO PETPOCTIEKTUBHUM aHAIi30M MEIMYHOI KAapTKU aM-
oynatopHoro xBoporo, SARS-CoV-2 BcraHoBeHU TIpU
rocmitamizanii Ha ocHoBi [1JIP-tecty Ha BusBienHs PHK
Bipycy COVID-19.

JI1st OLIiIHKY KOTHITUBHUX (PYHKIIiH Ialli€eHTiB BUKO-
PUCTOBYBaJIM KOPOTKY IIKaly OLiHKU ICUXiYHOrO CTa-
HY, MoOHpealbChKy IIKaJy OLIHKM KOTHiITUBHUX (DYHK-
uiit, mkany «batapest 100HOI AucdyHKLil». 3a JTaHUMU
MMSE oiinka Oyjia Takoto: 30—28 6aniB — BiICyTHICTh
MOPYIICHHSI KOTHITUBHUX (PYHKIK, 27—24 Ganu — jer-
KU KOTHITUBHUIA po3nan, 23—20 — neMeHlisl JIeTKOro
CTyTeHs BUpaxeHocTi, 19—11 — nemeHIisi moMipHOTO
CTYIIeHSI BUPAXKEHOCTI, HIKYe HixK 10 — Ts>KKa meMeHILis.
3a nanumu MoCA 26 6aJiB i BUllle BBaXalocsl HOPMOIO.
Pesynbratu FAB oniHIOBaIMCS 3a IPUHIIUIIOM: BUILIE HixX
12 6aniB — HOpMa.

J1J1s1 OLIIHKY HEeHPOIICHUXO0JIOTIYHOIO CTaHy BUKOPUCTO-
BYBaJIMCSI ICUXOMETPUYHI METOIM: 1IKaja TpuBoru beka,
HIKayia genpecii [aMinbToHa, 1Kaia OLiHKYA PiBHSI BTOMU.
3a manumu BAI 0—5 GaniB BBaxajiocss HopMmolo, 6—8 Ga-
JIiB — JIETKUM piBHEM TpuBOru, 9—18 GaniB — cepeaHim
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PucyHok 1. XapakTtepuctuka po3noginy 6anis y nauieHTiB OCHOBHOI Ta KOHTPOJIbHOI rpyn npv aHanizi MMSE
(4YOpHUM MapKOBaHO BifjCOTKOBI MOKa3HUKW NayieHTIB, sIKi Nignsirann KpUTepito «Hux4e Big HOPMU»)

pPiBHUM TPUBOTHU, Oisbie HixX 19 6ajiB — BUCOKUM pPiB-
HeMm TtpuBoru. 3a HDRS: piBens 0—7 6aiiB BizmoBigas
HOpMi, 8—13 GaniB — JIeTKOMY IEeIIpeCMBHOMY pO3JIany,
14—18 GaniB — menpecuBHOMY pO3J1aay CepeaIHbOro CTYy-
MeHs TAXKOCTi, 19—22 Ganu — aenpecuBHOMY po3jiany
TSKKOTO CTyIeHsl, Oiibiie 23 0aniB — AeNpecUBHOMY
posyiafy BKpail BUCOKOTO CTYIMEHs TSKKOCTi. 3araqbHUi
nokaszHuk FAS < 22 cBinuuB npo BiACYTHICTb BTOMHU, IO-
Ka3HUK > 22 — mpo il HagBHICTb, > 35 — Mpo BUpaXeHY
CTOMJIIOBAHICTb.

CraructnyHa 00poOKa pe3yibTaTiB BUKOHaHa 3a JOMo-
Moroio mporpamu Excel i3 BU3HaYeHHAM MiHiMaJIbHOTO,
MaKCUMaJIbHOTO 3Ha4YeHb MOKA3HWUKiB, MOIM, MeIiaHU,
CepeaHbOro BiIXWICHHS, KpuTepito ManHa — VYiTHi, Xi-
kBagpara IlipcoHa, i3 3acToCcyBaHHSIM HemapaMeTpUYHOI
KOpeJIsiiii.

Pe3yAbTaTM TO OOrOBOPEHHS

Ilicisa mpoBeneHHsSI HEUPOICUXOJOTiYHOrO TECTy 3a
mkajgolo MMSE y 13,3 % malieHTiB OCHOBHOI Tpynu OyB
BUSIBIEHUI JIETKWI KOTHITUBHUI po3naz, 8 % malieHTiB
rmokasaju pesyasrar 27 6anis, i mo 2,7 % — 26 i 25 Gautis,
Me 30,00 [Q, 29,00; Q, 30,00], Tozi sIK y KOHTPOJIbHIi Tpymi
TaKuii MMOKa3HWK CTaHOBUB 3,3 % 3 moka3HUKoOM 26 GaiB,
Me 30,00 [Q, 30,00; Q, 30,00] (puc. 1).

3a pesyasratamu MoCa B ocHOBHii1 rpytri 17,4 % matri-
€HTIB ITiINaNN ITiI KpUTEPiil HUzKYE Big HOPMHU, HaOpaBIINI
BIIIOBIAHY KiJIbKicTh OaiiB: 25 6aniB — 4,0 %, 24 6anu —
6,0 %, 23 6anmu — 4,7 %, 22 6amu — 2,0 %, 21 6an — 0,7 %,
Me 27,00 [Q, 26,00; Q, 28,00]; y KOHTpOJIbHiii rpymi Tijib-
KU 6,7 % maiieHTiB HaGpau 25 6aiB, 110 OYJI0 HIKYE Bi
nopmu, Me 28,00 [Q, 27,00; Q, 30,00] (puc. 2).

IMpu ananmisi okpemux 6y0KiB Tecty MoCa HaMu Oy10
BMSIBJICHO, 1110 MOKAa3HUKM «30POBO-KOHCTPYKTUBHI/BUKO-
HaBui QyHKIIiI» Ta «BigkiameHe MOBTOPEHHSI» CTAHOBIISITh
KJIiHIYHY i AiarHOCTUYHY 3HAYMMICTh, CAME TOMY iX MU BU-
pIllIMJIM BUHECTU B OKPEMUI aHaJli3 Ta MPOBECTU KOpEJsi-
1if0 3 iHIIIUMU TECTAMU.

TIpu aHami3i 6;10Kka «30pOBO-KOHCTPYKTUBHI/BUKO-
HaBYi QyHKIIii» Oy OTpUMaHi Taki pe3yabraTtu: 5 6ajiB —
53,3 %, 4 6anu — 32,7 %, 3 6anu — 14,0 % maiiieHTiB OCHO-
BHOi rpynu, Me 5,00 [Q, 4,00; Q, 5,00]; y KOHTpobHi
IPYIi BiIMOBiAHE MOCIiMKEHHS a0 TaKi pe3yJabTaTH: 5
6aniB — 15,5 %, 4 6anu — 36,7 %, 3 6anu — 13,3 % naui-
entis, Me 4,50 [Q, 4,00; Q, 5,00] (puc. 3).

[1pu aHani3zi naHux 6y0ka «BinkianeHe MOBTOPEHHS» Y
TAaLi€EHTIB OCHOBHOI rpynu OyJIM OTPMMaHi TaKi pe3yJbTaTu:
5 ciB 3moru BigrBoputu 32,7 %, 4 cnosa — 42,7 %, 3 cio-
Ba — 16,7 %, 2 cnosa — 7,3 %, 1 cnoso — 0,7 %, Me 4,00
[Q, 3,75; Q, 5,00]; y KoHTponbHiii rpymi: 5 ciiB — 76,7 %,
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0,72,0

10,0 4,7 60 N o1
13,3 % m 22
12,7 H 23
W 24

|
233 25
26

23,3
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PucyHok 2. XapakTepuctuka po3noginy 6anis y nayieHTiB OCHOBHOI Ta KOHTPOJIbHOI rpyn npu aHanisi MoCa
(4OpHUM MapKOBaHO BifjICOTKOBI MOKa3HUKU NaLi€HTIB, SKi nignsarann KpUTepito «HKk4Ye Bif HOPpMU»)
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PucyHok 3. lNMopiBHsIIbHa xapaKkTepucTuka
po3anoainy HabpaHux 6aniB y nali€eHTiB OCHOBHOT
Ta KOHTPOJILHOI rpyn npu aHanisi 6so0ka
«30pPOBO-KOHCTPYKTUBHI/BUKOHaBYi PYHKUiT»
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PucyHok 4. lNopiBHsINIbHaA XxapaKkTepucTuka
po3anoainy HabpaHux 6asniB y nayieHTiB OCHOBHOI
Ta KOHTPOJIbHOT rpymn npu aHanisi 6710ka
«BigknageHe noBTopeHHs1» Tecty MoCa

O N
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PucyHok 5. Xapaktepuctuka poanoginy 6anis
y nauieHTiB OCHOBHOI Ta KOHTPOJIbHOI rpyn
npwu aHanizi FAS. lNMoka3Huk BuLye Hix 22 6anun
BKa3y€ Ha BTOMY Pi3HOro CTyrneHsi

4 cnosa — 13,3 %, 3 cnoBa — 10 % nauienris, Me 5,00
[Q,4,75; Q, 5,00] (puc. 4).

3a oTpMMaHUMMU pe3yJbTaTaMu IKaiu «barapest 100HO1
nuchyHKIID» y MalieHTiB OCHOBHOI rpynu OyJ10 BUSIBJICHO
TMOKa3HMK Oisblle HiX 12 0astiB y Bcix BUunankax. Pesynbra-
™1 FAB KOHTPOJIBHOI rpyny TaKOX y MOBHOMY 00CsI3i BiJl-
MOBigaI HOPMi.

OxpeMoro aHaiizy noTpeOyloTh pe3yJbTaTu HeMpo-
ncuxojoriyHux TectiB. [loKazHMKM LIKaau PiBHS BTO-
MU y TMalli€HTiB OCHOBHOI I'PyNM MilIaau IiJ KpuTepii
«HMK4Ye Bi HopMu» ¥ 19,3 %, 36,6 % — y KOHTPOJIbHI
rpyni. B ocHoBHiii rpyri 8,0 % maiieHTiB Habpanu 22
6anu, 3,3 % — 23 6anu, 1,3 % — 24 6anu, 2,7 % — 25
Gaiis, 0,7 % — 26 Ganis, mo 1,3 % — 27 i 26 Gauis,
0,7 % — 30 6aniB, 1Mo OyJ0 MaKCUMaJIbHUM MOKa3-
HUKOM y uiit rpyni, Me 18,00 [Q, 15,00; Q, 21,00]. ¥
KOHTPOJIBHI# Tpyti no 6,7 % Habpanu 22, 26, 29 6anis,
o 3,3 % nabpanu 23, 24, 25, 28, 32 6amu, Me 20,00
[Q, 15,75; Q, 24,25] (puc. 5).

Oco06MBYy yBary MpuBepPTAIOTh PE3yJIbTaTH KA TPU -
Boru beka. [1pu aHamizi ocHOBHOI Ipymnu OyJI0 BCTAaHOBIIE-
Ho, o y 31,9 % mokasHuK BignosizaB Hopwmi, ¥ 32,6 % —
JIETKUi1 piBeHb TPUBOTH, Y 34 % — cepeHiii piBeHb TPUBO-
i, y 1,4 % — Bucokuii pienb TpuBoru, Me 7,00 [Q, 5,00;
Q, 10,00]. ¥ koHTponbHii rpyni e y 19,9 % nauienris
ITOKa3HUK BiOINOBinaB HopMi, y 26,6 % — Jerkuii piBeHb
TpuBoru, y 29,9 % — cepenHiii piBeHb TpuBorH, y 23,3 % —
BHMCOKMIi piBeHb Tpusoru, Me 9,00 [Q, 6,00; Q, 17,50]
(puc. 6).

3a manumu mkanu genpecii laminbrona y 74 % na-
Li€HTIB OCHOBHOI I'PYNM IMOKAa3HUK BiAMNOBiZaB HOPMI,
y 23,9 % mauieHTiB — JeTKWIi NenpecUuBHUN po3fal,
B 1,4 % — nenpecuBHUI po3jal CEPeIHbOTO CTyMeHs
TSKKOCTi, y 0,7 % — memnpecUBHMI pO3Jam TSXKKO-
ro crynens, Me 5,00 [Q, 3,00; Q, 8,00]. Makcumanb-
HUI TOKa3HUK CTAaHOBUB 21 6ajl. Y KOHTPOJIbHI IpyITi
66,8 % nauieHTiB BKIanucsa y Hopmy, 26,7 % — aerkuit
JIeTnpecuBHUM posnan, 6,6 % — AemMpecUBHUIA po3Jal
CepeHbOro cTyneHs Taxkocti, Me 5,50 [Q, 3,00; Q,
10,25] (puc. 7).

Hamu mipoBeneHo KopeJisitiitHuii aHajli3 MixX mokas-
HUKaMU KOTHITUBHUX i HEHPOIICUXONOTIYHUX (DYyHKIIIH ¥
nHalieHTiB 000x rpym (Tabi. 1, 2).

A

01234567 8 910111213141516171819212227283235
m OcHoBHa rpyna

w KoHTponesHa rpyna
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15,0
10,0
50 -[-.
T 2345678 9101112131517

m KoHTponbHa rpyna = OcHoBHa rpyna

PucyHok 6. Xapaktepuctuka po3noginy 6anis

Yy naui€eHTiB OCHOBHOI i KOHTPOJIbHOIT rpyn nNpv aHanisi

wkanu tpueorn beka. 6 i 6GinbLie 6asiB BKa3ylOTb
Ha TPUBOTY Pi3HOro CTyrneHs

PucyHok 7. XapakTtepuctuka po3noginy 6anis
y nauieHTiB OCHOBHOI Ta KOHTPOJIbHOI rpyn npu
aHanisi wkann genpecii FaminbToHa. lNoka3Huk 8
i 6inbLue 6anie Bka3ye Ha HasIBHICTb 4enpecuBHOro
po3anany
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Tabnuys 1. Kopensauivinnii aHania Mk NokasHUKaMu KOrHITUBHUX | HEPOMNCUXOOriYHNX PyHKL i
Yy nauieHTIiB OCHOBHOI rpynu (koeiuieHTn kopensuir)

MoCa MMSE FAB FAS TpuBora | flenpecisa r?:;:g.- 3-K/B
PEeHHs

MoCa 1,000 0,648** 0,648** | -0,458** | -0,354** | -0,439** | 0,713** | 0,643**
MMSE 0,648** 1,000 0,501** | -0,352** | -0,323** | -0,439** | 0,534** | 0,502**
FAB 0,648** 0,501** 1,000 -0,355** | -0,270** | -0,403** | 0,487** | 0,361**
FAS -0,458** | -0,352** | -0,355** 1,000 0,401** 0,510** | -0,387** | -0,192*
TpuBora -0,354** | -0,323** | -0,270** | 0,401** 1,000 0,682** | -0,289** | -0,183*
Aenpecis -0,439** | -0,439** | -0,403** | 0,510** | 0,682** 1,000 -0,305** | -0,241**
noaB':g;g;ma 0,713** 0,534** 0,487** | -0,387** | -0,289** | -0,305** 1,000 0,292**

3-k/B 0,643** 0,502** 0,361** -0,192* | -0,183* | -0,241** | 0,292** 1,000

Mpumitkn: * — kopensauis 3Haynma Ha piBHi 0,01 (ABOCTOPOHHS), ** — Kopensayis 3Ha4yuma Ha piBHi 0,05
(ABOCTOPOHHSI).

Tabnuuys 2. Kopensuivinnii aHania Mi>k NokasHUKaMn KOrHiTUBHUX i HEPONCUXOJIOriYHNX PyHKL i
Yy naui€eHTiB KOHTPOJIbHOI rpynu (koe@iuieHTn kopensuii)

MoCa MMSE FAB FAS TpuBora | [lenpecisa I?l;‘;:g.- 3-K/B
PEeHHs
MoCa 1,000 0,660** 0,809** -0,099 -0,208 -0,386* 0,674** | 0,621**
MMSE 0,660** 1,000 0,417* 0,015 -0,159 -0,206 0,847** 0,266
FAB 0,809** 0,417* 1,000 -0,001 -0,429* -0,333 0,544** 0,316
FAS -0,099 0,015 -0,001 1,000 0,367* 0,601** 0,208 -0,300
TpuBora -0,208 -0,159 -0,429* 0,367* 1,000 0,524** -0,159 -0,021
HAenpecisa -0,386" -0,206 -0,333 0,601** | 0,524** 1,000 -0,030 -0,269
no::g';’e""mﬂ 0,674** 0,847** 0,544** 0,208 -0,159 -0,030 1,000 0,204
3-k/B 0,621** 0,266 0,316 -0,300 -0,021 -0,269 0,204 1,000
Mpumitkn: * — kopensyis 3Ha4nma Ha piBHi 0,01 (BBOCTOPOHHS), ** — Kopenauia 3Hayuma Ha pisHi 0,05
(ABOCTOPOHHSI).
BUCHOBKM rpymni KOHTPOJIIO, 3 Bapialli€lo Bill JIETKOTO 10 TSIXKKOTO Jie-

1. Ipu nochnimaxeHHi pe3yJbTaTiB MPOBEACHUX TECTIB B
000X TpyInax M1 BU3HAUWJIN, 110 Y MALIEHTIB MiCJIsl TepeHe-
ceHoi SARS-CoV-2 BUSIBIISIETbCS 3HUXKEHHSI KOTHITUBHUX
¢yHkuii 3a mxamamu MMSE i MoCa mopiBHSIHO i3 Tpy-
010 KOHTPOJIIO, IMPoTe 3a IKanoio FAB moxkasHuku Bapi-
I0I0Th Y M€XaxX HOPMU B 000X rpyrmax.

2. AHali3yiouu pe3yabTaTd MPOBeASHUX HEHPOIICUX0-
JIOTIYHMX TECTiB B 000X Irpynax, MOXHa CTBEP/IKYyBaTU Ha-
CTYIIHE:

— cepe/iHi MOKA3HUKU PiBHS BTOMM y TMAIiEHTIB 000X
TPYIT He MepeBUIyBaiu 35 % 3 JAesIKUM TiepeBakaHHIM
BUPAXEHOCTI y TAIiEHTIB KOHTPOJbHOI TPYIU MOPiBHSIHO
3 OCHOBHOIO;

— piBeHb TPUBOIH Y MALi€HTIB 000X TPy 3HAYHO IIe-
PEeBUIIYBaB TPAaHUYHO AOITYCTUMI MeXXi Ta MiAIagaB I yci
KpUTepii JIETKOTO, CEPeIHHOIO Ta BUCOKOTO CTYIEHIB 3 AesI-
KMM TIepeBaxkaHHSIM IMOKA3HUKIB Y TPYITi KOHTPOJIIO;

— ITOKa3HUKU LIKaIM aenpecii [aMiiToHa MpoIeMoOH-
CTPYBJIM HASIBHICTb ACMIPECUBHOrO PO3JaAy y MEHII HixX
35 % natlieHTiB 000X TPYM 3 HE3HAYHUM IepeBaXKaHHSIM Y

MPECUBHOTO PO3JIALTY.

3. [IpoBeneHMi1 KOpeaaUiiiHUiA aHaIi3 B OCHOBHIl Ipy-
ITi Mali€HTIB CBiMYUTH PO MPsSIMi Ta 3BOPOTHI KOPEJIsILiiiHi
3B’S13KM MiX MTOKa3HUKAaMU TECTIB JJIs1 OL[IHKM KOTHITUBHUX
JIOMEHiB i MOKa3HUKaMU MCUXOMETPUUHUX MeTOiB. CUlTb-
HMI1 3BOPOTHUIT KOpENSLiHHUI 3B’5130K iCHY€E MiX MOKa3-
HUKaMU 30pOBO-KOHCTPYKTUBHMX,/BUKOHABUMX HABUUOK i
IMOKa3HUKAMU PiBHSI BTOMM Ta TPUBOTH.

4. Y naiieHTiB KOHTPOJbHOI TPYIU MPOCTEXKYETHCS
YITKUAH IPIMUAI KOPEJSIiiHNN 3B’ 130K MiX ITOKa3HUKa-
MU KOPOTKOI IIIKaJIW OIL[iHKY TCUXiYHOTO CTaHYy Ta IIKaIu
«bartapest 106HO1 nMchYHKIIIT», MiXK TOKa3HUKAMU IIKa-
JIM TPMBOTHU Ta BTOMU, a TaKOX 3BOPOTHUI KOpesiiii-
HUH 3B’30K MiX IMOKa3HUKaMU IKaau «batapes 106HO1
nucdyHKIii» Ta mKanu TpuBorn beka, MoHpeanbchKo1
LKW OLIiHKYU KOTHITUBHUX (YHKIIiH i I1Kaau aenpecii
[aminbToHA.

KonduikT inTepeciB. ABTOp 3asIBIISIE PO BiACYTHICTh
KOH(IIIKTY iHTepeCiB IPH IMiATOTOBIII TaHOI CTaTTi.
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Clinical, neurological and neuropsychological characteristics of cerebrovascular pathology
in patients infected with SARS-CoV-2 compared to the control group

Abstract. Background. In late 2019, a novel coronavirus was iden-
tified as the cause of a series of pneumonia cases in Wuhan, Hubei
Province, China. Coronavirus disease (COVID-19) often begins
with respiratory symptoms, but patients may develop other serious
complications later. It was found that almost 40 % of patients with
COVID-19 have damage to the central and peripheral nervous sys-
tem. It is believed that health care systems around the world may be
overloaded with an influx of people with depression, post-traumatic
stress disorders, anxiety, insomnia, psychoses, and cognitive disor-
ders in the coming years. That is why conducting clinical studies
that will record the acute onset of neurological symptoms, the re-
sults of detailed neurological examinations, the rates of progres-
sion and the long-term consequences of nervous system disorders
in patients with COVID-19 is urgently needed. The purpose was to
improve the diagnosis of cerebrovascular diseases (CVD) in patients
infected with severe acute respiratory syndrome-related coronavirus
2 (SARS-CoV-2) by studying clinical, neurological and neuropsy-
chological indicators, to investigate the clinical and neurological
characteristics and their correlations that determine the course of
CVD in these people. Materials and methods. We studied CVD
in patients infected with SARS-CoV-2. Subject of study: clinical,
neuropsychological indicators of patients with CVD infected with
SARS-CoV-2. Research methods: collection of complaints and

medical history; physical examination; psychometric — Beck Anxi-
ety Inventory, Hamilton Depression Rating Scale, Fatigue Assess-
ment Scale; neuropsychological — Mini-Mental State Examina-
tion, Montreal Cognitive Assessment, Frontal Assessment Battery;
clinical — the neurological status; RNA PCR test for SARS-CoV-2;
statistical ones. Results. It was found that patients after SARS-
CoV-2 had a cognitive decline according to the Mini-Mental State
Examination and Montreal Cognitive Assessment compared to the
control group, but according to the Frontal Assessment Battery, the
indicators vary within the normal range in both groups; the level of
anxiety both groups significantly exceeded the maximum permis-
sible limits with some predominance of indicators in the control
group; scores on the Hamilton Depression Rating Scale demon-
strated the presence of a depressive disorder both groups; correla-
tion analysis in the main group shows direct and inverse correlations
between the indicators of tests for the assessment of cognitive do-
mains and data of psychometric methods, there is a strong inverse
correlation between visual spatial/executive functions and indica-
tors of the level of fatigue and anxiety.

Keywords: SARS-CoV-2; cerebrovascular disease; Beck Anxiety In-
ventory; Hamilton Depression Rating Scale; Fatigue Assessment Scale;
Mini-Mental State Examination; Montreal Cognitive Assessment;
Frontal Assessment Battery; visual spatial /executive skills functions
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CTepHiumA,
Binbrwi s Gax TepansHuX eHAOTOKCK

Poswnr ana iexuin, 1,5 Mr/mn v,
2 amrmyni no 20 man

BUBIP TEPANII IHCY/IbTY B NMEPLWI FrOANHN = 9
BU3HAYUTD AOJIIO MALIEHTA | -

CKNAR: 1 mn posundy micTuts 1,5 mr egapaeony. DAPMAKONONIYHI BNACTUBOCTI. Binbi pagusany, Taxi AX rigpokcunski pagukany (OH), € 0gHIMH 3 0CHOBHIX $AKTORIE CYRMHHIX NOPYWEHE ¥ FONCBKOMY MOIKY, NOB'A3AHIX
3 ilemics; Npu lwemii aBo KPOBOBMNME] Y MOMEHT BIQHOBNEHHA NPOXIGHOCTI Yepes aHomansHe 30iNbLUEHHA NPOLYKYBAHHA APAXIQOHOBGT KMCNOTH 30INBWYETLCA KINbKICTE BUPOBNEHUX BinbHMX pagukanie. Ui sinbHi pagwxanu
CNPUUMHAINTE NEPERNCHE OKMCNEHHA HEHACHUEHUX MUPHUX KMCNOT, AKI BXOQATE 4O CKNAgy ninigis xnituHHwx memBpan, NOWKoQKyIouM i, Wo Npu3soguTs 4o NopyweHHA GyHKLl ronosHore mosxy. Ha roctpiit cragii iwemiunoro
IHPAPKTY MOIKY NPENAPAT AEMOHCTDYE J3XMCHY [0, NPHIHINYIOYN BUHIKHEHHA Ta POIBUTOR IWeMIYHIX UepeSpOBaCKYNARHIMG POINIIB, TAKMX AK HaGPAK roNOBHONO MOIKY, HEBPONOTIYHI CHMITOMM, NOBINbHA 3arnGent HeRpoHIE
MPOTUMOKA3AHHA. Tamsa popma HUPKOBOT HegocTaTHooT. MinepuyTnKeicTs A0 cknagosux npenapaty. YMAKOBKA. Mo 20 Mn B aMnynax CRARHAX: NO 2 aMAyn ¥ KOHTYPHIR YapyHKOBIR yNakosui, no 1 yapyHrkosii ynakosui y navyi
3 KAPTOMY; N0 5 AMNYA Y KOHTYPHIR HapyHKOBIi YNaKosLi, No 2 4apyHKOBI yNakoBKK y NauUi 3 kapToHy, Kateropia mignycky. 3a peuentom, PT1 MO3 Ykpainu: UAS16780/01/01 no 21.06.2023,

Indopmaia A npodecinHol giRnLHOCTI cCnelianicTie meguumy i papmaui. Nosxa IHGOPMALIA, B TOMY YHCAT NPO MOKAKST NOGIUHT eheKTH, MICTUTBCA B IHCTPYKLI ANA MEQMUHOTD 3ACTOCYBAHHA,

¥ 100pamenni snkopucTano dotorpade aktopin.
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EAQPOBOH: AOBeAeHd epeKTUBHICTb | 6e3neka,
MDKHOPOAHE BU3HOHHS B AiKYBOHHI FOCTPOro
iLLeMIYHOro iIHCYAbTY

Pestome. Tocmpe nopywenna mozkoeo2o kposoobizy npodosicye sarumamucs 00HI€0 3 aKmyatbHux npooaem
Hespoaoeil, ujo 00yMOBACHO 11020 3HAUHOK NOUWUPEHICIIO, CMEPMHICMIO Ul IH8ANIOU3AUIEH HACEACHHS BHACAIOOK Yiel
namoanoeii. Bidomo, wo namoeenes 2ocmpoeo iulemiuHo2o iHcyabmy cKAa0aemocs 3 iueMivHo20 Kackady peakyili
Y MO3KY, AKUL npu3e00ums 00 30inbuleHHs NPOOYKYIi 8iNbHUX PAOUKANIE, W0 YUHSMb NPAMY NOULKOONCYHOUY Oit0
Ha KAImuKHi MemOpanu i opearenu (MimoxoHopii, komnaexc 1oav0xuci, 20po mouwso), a maxkoic popmye 6MmopuHHi
ehexmu 3a paxyHok ypasiceHHs endomenito Kaninapie — 30inbuleHHs NPOHUKHOCME CYOUHHOT CMIHKU, 3DOCMAHHSA
MKAHUHHO20 HAOPAKY U noeaubnenns iwmemii. Eoapason — oaokamop iwemiunoeo kackady, aKuil 3a809Ku na-
cueHiil dugy3sii npoHuKae uepe3 KAIMUHHI MeMOPAHU [l AKMUBHO 8UOANSE NEPOKCUNbHI paduKaiu 3a 00NOM0O20I0
MEXAHI3My OOHOPCMEA eAeKMPOHIB, CNPUSIE SHUICCHHIO IHMEHCUBHOCMI NEPEKUCHO20 OKUCHEHHS NINidi6 [ npueHivye
NOWKO00CeHHs KAIMUH endomenito cyour. Epekmuenicms i 6eznexa edapasomy 6 Aiky8aHHi 20Cmpo2o iuemMiyHo2o
iHCcynbmy dosedeHa 8 6aeamvox KAIHIMHUX Q0CAIONCeHHAX | KOKpaHriecbkomy oeasnodi. Ha cboeo0ni edapason — ye
cmauoapm AiKy8aHHsi 20Cmpo2o NOPYUIEHHS MO3K08020 Kp0osoooiey 6 Snowii. Y acoemui 2022 poky 6 « Mincrhapoo-
HOMY JicypHani iHcyabmy», oghiuitinomy eudanti Beeceimuvoi opeanizauii Gopomvbu 3 incyrvmom (World Stroke
Organization), 6yau onyoniKo8ani OHo8AeHi INOHCHKI HACMAHOBU 3 NIKYBAHHS 20CMPORO IUEeMIYHO20 IHCYAbIMY 3

PeKomMeHOauier w000 npusHa1eHHs e0apasony (pieenv dokazosocmi B).
KiiouoBi ciioBa: 20cmpe NoOpYuleHHs: MO3K08020 Kpo8oobicy; 6inbHI paduxkaiu,; edapasoH

TocTpe nopyliieHHsI MO3KOBOTO KPOBOOOITY € IPYyroro
3a MOLIMPEHICTIO IPUYMHOK CMEPTI IMiCs ilIeMidyHO1 XBO-
poOu ceplsd i OCHOBHOIO MPUUYMHOIO iHBAJiAHOCTI Y CBITi.
3rinHo 3 odilliiHOIO CTaTUCTUKOIO, B YKpaiHi IIIOPOKY CTa-
eTbcst 0n3bKOo 100 TUCSY IHCYIBTIB, OUTbIIE TPETUHU 3 HUX
BUHUKAE B JIIOJEH Mpaie3aatHoro Biky, 30—40 % xBopux
Ha iHCYJIbTU IIOMUPAIOTh YIIPOOOoBX nepiuux 30 AHiB i 10
50 % — ynpomaoBXK OJHOTO POKY Bill TOYATKY 3aXBOPIOBaH-
Hs1, 20—40 % XBOpHX, SIKi BUKUJIU, CTAIOTh 3aJIEKHUMMU Bif
CTOPOHHBOI TOMTOMOTH, i J1uiie 6;113bK0 10 % moBepTaoTh-
Cs1 10 IOBHOLIIHHOTO XUTTS [1, 2].

B yMOBax BOEHHOTO Yacy 1151 HEBTIIIIHA CTaTUCTUKA TTPO-
JIOBXXYE TToripiryBatrcs. He3Baxkaroun Ha 3HaYHY Mirpalliro
HacesneHHs (10 25 %), HeMOXKIIUBICTh MiAPAaXyHKY KiJTbKOCTI
iHCYJIBTIB Ha OKYIIOBaHill TEpUTOPIl, BiIMIiYa€THCS 3pOCTAH-

HSI TOCTPUX ilIEMIYHUX iHCY/IBTIB, Y TOMY YUCJIi B 0Ci0 MO-
JIOZIOTO BiKY. Y 3B’43KY 3 IMM pO3po0Ka HOBUX €(PEKTUBHUX
TIperapariB IS JTiKyBaHHS 1€l TTaTONOTIi € Haa3BUIaitHO
BaXKJIMBUM MEIWYHUM 3aBIaHHSIM [3—5].

[losiBa HOBOrO Mpemapary, MOJIEKYJIM B TaKiil Yy TJIMBiil
cdepi, SK JiKyBaHHSI TOCTPOTO ilIEMIYHOTO iHCYJIBTY, 3y-
CTpIYa€eThCs 3arajoM CIeLialiCTiB 3 IEBHOIO YaCTKOIO He-
TOBipU 1 HacTopoxkeHicTio. KoHueniss peBacKyasipu3altii
(TpomboJti3uc i MexaHiuHa TPOMOEKCTpaKilisl) 3a OCTaHHi
Maitxke 20 pokiB Ha0yjia TaKOTrO IIIMPOKOTO BU3HAHHS 3a-
BISIKM OYeBUIHOCTI MeXaHi3My [Iii Ta 3pOoCTaroviil JOKa30Biii
0a3i — He TiIbKM y KIIIHIYHUX BUIPOOYBaHHSIX, ajie i1 y pe-
aJIbHIN TIPaKTHLIi, IO BCi MOTOYHI 3yCWJUIS 3 peopraHizalii
CHCTEMM JOIIOMOTH IIPU iHCYIIBTI CIIPSIMOBaHi Ha 00pOTHOY
3 4YacoM: MPUIIBUAIIUTHU, HACKITBKY 11€ MOXJIMBO, MOMEHT
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MOYaTKy HaJaHHS AOTTOMOTH i MAKCUMaJIbHO BUKOPUCTATH
IIaHC MauieHTa Ha 30epeKeHHsI PEYOBUHU MO3KY, xo4a 0 ii
YacTKH, y IUX KPUTUIYHUX YMOBAX.

Llbomy cripusie TMHAMiIYHUI PO3BUTOK TEXHOJOTIi
HelpoBi3yatizallii, 3p0CTaHHSI OCHAILEHOCTI JIIKapHSHUX
3aKJIaAiB CydacHUM OOJIaHAHHSM JIJIST €HIOBACKYISIPHO-
TO BTpYYaHHs, MABUIIEHHS TOCBiTYEHOCTI IMepcoHaly Ha
BCiX eTarax HaJaHHS JOIIOMOTH TOILO. AJie TIPpU 1IbOMY TPO-
XU BiICYBA€THCS Ha APYTUH IUIaH i peajibHa CTaTUCTHKA, i
OILIbII paHHi CBITOIJISIIHI TOCSITHEHHS, SIKi, BIacHe, i mpu-
BEJIM 10 PO3BUTKY KOHIIEMILii peBacKyasipu3allii.

Y kpaumux KiiHiKax po3BMHEHUX KpaiH CBITY YyacToTa
3aCTOCYBaHHS TPOMOOJITUYHOI Teparii csarayiaa 30 % y
MalieHTIB 3 ilIEeMiYHUM iHCYJIBTOM (B YKpaiHi MU B LIiJIO-
My mofojanu 5% Mexy, a B OKpeMUX LIeHTpaX aKTUBHICThb
cTabiapHO carae 15 %). Meta, ccopMyboBaHa E€Bporieii-
CbKOI0 iHimiaTuBoIo 3 iHcynbry ([Lnan miit mo 2030 poxky B
€sporti), — pocartu 15 % tpombosiTuuHOI Teparii Ta 5 %
TPOMOEKCTpaKIliil cepel yCiX Malli€HTIiB 3 illleMiYHUM iH-
cysnbpToM. Bpaxatroui ugpu rinobdanbHo misg €Bpornu, ane
BOHM, Ha XaJib, HE 03HAYAIOTb, 1110 BCi, KOMY 3aCTOCOBaHi
1Ii peBOJIIOLLIIHI 3aX01, OTPUMAIOTh OYEBUAHY KOPUCTD Y
BUTJISII paAuKaJlbHOIO 3MEHIIEHHSI CUMIITOMIB 3aXBOPIO-
BaHHS, 30epeXXeHHs XUTTS i Mpale3IaTHOCTI 4i xo4a O
3/1aTHOCTI 10 CaMOOOCTYrOBYBaHHSI 11 HE3aJIeXKHOCTI.

Tinbku 30 % MalieHTiB OTPUMYIOTH TIOBHY peKaHati3a-
1iI0 BHACJIIOK IIpolexypyu TpoMOomizucy [17], a O1m3bKo
30 % nauieHTIB 3 OKJIIO3I€I0 BEJIMKUX CYAMH HE T0CSITaloTh
yCHilIHOI penepdy3ii Mmicis mpolenypu eHA0BacKyIsIpHOI
TpombekToMmii [18]. o Toro x Big 14 go 34 % nmomynsuii
MAali€HTIB 3 MEPBUHHUM AOCSITHEHHSIM peKaHasi3allii Ipu
TPOMOOJTi3UCi OTPUMYIOTh PEOKIII03it0 cyauHu [19]!

A iH11i malieHTH, SKi yepe3 pi3Hi 00CTaBUHM HE TTOTpa-
MWIK B TepanieBTUYHE BiKHO JIJIsS1 BAKOHAHHST TPOMOOJTI3UCY
Y1 MEXaHIYHOI TPOMOEKCTpaKIIii a00 B IKMX 3aCTOCYBaHHS
LIMX 3aXOJIiB He Jajio 6axkaHOTO pe3yJIbTaTy — PeBacKyJIs-
pu3anii? CydacHa cTpaTerisi, 3HOBY X TaKu, Ha IIPeBEINKUIA
»KaJlb, 3aCTUIJIa Ha MIOCTYJIaTi opraHisallii HaiKpaIioro 10-
IJISIAY i paHHBOI, aKTMBHOI Ta TpUBaJjoi peadiniraiii. be3y-
MOBHO, 11€ CTATUCTUYHO BUTIPABIOBYE ceOe 3pOCTaHHSIM Ha
KiJlbKa BiIcoTKiB (y Mexax 5—10 %) yuciia mami€eHTiB, sIKi
3a OlliIHKaMM (DyHKIIIOHAJTLHOTO HACTIAKY iHCYJIbTY Ha 90-i1
JIeHb TOMaaaTh y aiarna3oH 0—2 6anu 3a Moar(piKOBaHOIO
mkanor PeHkiHa (CTaloTh HE3aJIEXKHUMHU BiJl CTOPOHHBOT
JIOTIOMOTH) Y1 HaBiTh 3 6aiu (MoTpedyOTh MiHiIMaJIbHOI 10-
TIIOMOTY B MIOBCSIKIEHHOMY iCHyBaHHi). | 11e cmpaBeninBo
BBaXKa€ThCS JOCATHEHHSIM y TaKill CKIIagHii cdepi, SIK M03-
KOBa CyIMHHa KatacTpoda. AK 6a4nmMo, YCITiX BUMipIOETHCS
JIOCSITHEHHSIMU B JIeKiibKa BincoTkiB (5—10 %), i ciin 3Bep-
HYTHU yBary Ha iHIIli MOXJIMBOCTI, 1110 MOXYTb 1OAaTH YacT-
Ky O3UTUBHOIO Pe3yJIbTaTy B KiHIIEBI CIPUSTIMBI OLLIHKMA
(YHKIIIOHATBHOTO CTaHy MTOCTPaXXKAAINX OCi0.

Sk 3ragyBajioch, epi peBacKyIsIpyU3allil BiTKpHia Topory
KOHIIETIILisT illeMiYHOi MEeHyMOpY — THMYacOBOTO «Ilepe-
JKMBaHHS» MO3KOBOIO TKAHMHOIO KMCHEBOTO iIIEMiYHOTO
rosiosyBaHHs. [i ToCTiMKeHHS PUBETIO 10 PO3KPUTTS Kac-
KaIy IPOIECiB, SIKi ITOCIiZI0BHO PO3rOpTalOTHCS HABKOJIO
HEUpOBaCKYISIPHOI OAMHMUII (CTPYKTYPHO-(YHKIIIOHAIb-
HOI OJMHUIII HEPBOBOI CUCTEMH, sIKa BKJIIOYAE HEWMPOH,

[JIi10, MIEPEBAXHO aCTPOLIMTAPHY, i AUISHKY, 11O XUBUTb
iX, — BOHM MpallloloTh y cuM06i03i). Ha asb, momKkoxKy-
IOUMi KacKalm He 0OMEXYEThCSI TUTbKUM KiTbKaromIUHHUM
CTPECOM BJIACHE illleMil — IIyTaMaTHOI eKCalTOTOKCHY-
HICTIO, KaJIbLIIEBUM iH(IIIOKCOM y KJIITUHY i JIi3UCOM 11 Op-
raHeJs, a TPMBAE Najli 32 CLIEHApieM X0Y i afalTUBHUM, aJjie B
CUJTy MaciTaby — MOIIKO/KYIOUMM: YTBOPEHHS aKTUBHUX
KMCHEBUX paJuKajiB, aKTUBaLIisl (DepPMEHTIB, MOIIKOIKEH -
H$ €HAOTEJIi10 CYAUH, 301IbIIIeHHSI IPOHUKHOCTI FeMaTOeH -
LedaniyHoro 6ap’epa, HaOpPSIK i, 3peILTOI0, HEPOreHHE 3a-
najaeHHs (ronMHu uu TvekHi). Li mpoiiecu nobpe BUBUEHi, i
3amo0iraHHIO, X MEpEepUBAHHIO MPUCBIYEHI JOCTiAHUIIBKI
3YCWJLJIS OCTAHHIX IECATUIIITh, X0U i 3 MiHIMAaJTbHUM TTO3U-
TUBHUM PE3YJITATOM.

[MpryyHM Takoi HM3BKOI €(peKTUBHOCTI TaK 3BaHOI
LUTONPOTEKTOPHOI Tepamii (iIeThCs BxKe IIPO 3aXUCT yCix
CKJIAIOBUX HEMPOCYIMHHOI OMMHUIIL SIK CTPYKTYPHOTO i
(YHKIIOHAJIBHOTO IIJIOr0) MOJISIraloTh HacaMIlepe y HU3b-
Kilf MPOHMKHOCTI 330BHi MperapariB 3 MTOTEHIiaJIbHOIO 3a-
XMCHOIO Ta PEerapaTuBHOIO BJIACTUBICTIO B illIeMi30BaHy
30HY: TaM Pi3KO 3HMXKEHUI1 KPOBOTIK i IIIBUIKO PO3BUBaA-
I0TbCS1 HAOPSIKOBI MIPOLIECH, 1110 YTPYAHIOE AOCTYI [0 eJie-
MEHTIB OMHULI I 1Uy3ito Kpi3b MEMOpPaHU.

Ha croronHi TiibKu oHa MoOJIeKYJ1a TTPOJEMOHCTpyBaJla
3MIATHICTh MPAIlOBaTH y BKa3aHUX yMoBaX. BoHa mocTtatHbO
MaJia i I0BOJIi JIETKO TTPOHUKAE BIIIMO MO3KOBOI TKAHUHU Y
BOTHMUIL YpaXXeHHsI, MaCUBHO AUQYHAYE, HE TTOTPEOYyIOUMn
IIOAaTKOBUX €HEeproBUTpaT Ha Ipoliec. Po3pobiieHa Harpu-
kiHLi 90-x pokiB y AmnoHii, Monekyna npoiiia Bei cramil
KJTiHiYHOTrO BUIpoOyBaHHS 1K MCI-186 iy 2001 poui iz
Ha3BOI0 «€JapaBOH» YBillIa B KJIiHIYHY NMPAKTUKY JiKYy-
BaHHSI illeMiyHOTO iHCYIBTY B SITOHiT [6]. IBaALsITh pOKiB
TPUBAIOTh CITOCTEPEXEHHS W KIIIHIYHI JOCTiIKEHHS Mpe-
napary, i y 2009 poili MeToauka JIiKyBaHHSI HUM YBili1IL1a
B HalliOHAJIbHI CTAaHIAPTU TEpallil ileMiYHOTO iHCYIbTY B
SAmnownii (a 3romom — y Taki xx KepiBHunTBa B Kurai, IliB-
nenHiit Kopei, TaiiBaHi Ta iHIIMX KpaiHax MiBIeHHO-CXiI-
HOTO perioHy) [piBeHb m0oKa30BocTi B], csraroun 87—92 %
BUIAAKiB BUKOPUCTAHHS B 3arajly XBOpHUX.

LlikaBo, 1110 B OCTAHHBOMY TI€PEeTJIsIIi HalliOHAJIbHOTO
KJIIHIYHOTO KE€PIBHUIITBA 3 MEHEKMEHTY ilIEMIYHOTO iH-
cyneTy SmoHil emapaBoH 30epir cBoto mo3uilifo |B] i 3ramy-
€TBCS MOPSIA 3 akTUIi3e [A] (IIomnpasaa, 1032 OCTAHHBOTO
pekoMeHayeTbest 0,6 MT/KT 3aMicTh CTaHAApTHOI y CBITI
0,9 Mr/Kr — 0COOJMBICTD, 110 OA3YETHCS HA BiAMOBIMHUX
HalliOHAJIbHUX TOKAa30BUX JOCTIMKeHHX). JIuie nBa ¢ap-
MAalEeBTUYHUX CEPeIHUKM 3raayloThcs B KEPiBHULTBI! Ase
BaXXJIMBUM € T€, 1110 BIIePIIIe B IIPOBIIHOMY Mi>XKHAPOJIHOMY
iHCy/nbTHOMY >KypHaji — International Journal of Stroke —
y koBTHi 2022 poKy 0yB oIy0JIiKOBaHUIT CKOPOUYEHUIT Bapi-
aHT SITOHCBKMX HACTaHOB. [loTernep CBIT IOCUTh ITPOXOJIO-
HO CTaBUBCS 10 TTPAKTUKU CXiTHUX KpaiH, X MOTJISIIIB i BU-
KOPHCTOBYBaHOI MeTomoJorii. L{s1 mmy0Jtikamis teMoHCTpy€e
BU3HAHHS JIOCSITHEHb SITTOHCHKOI MEIWIIMHU Y JIIKyBaHHI
IHCYJIBTY Ta piBeHb (PYHKIIIOHAJIBHOI pe3yIbTaTUBHOCTI [7].

SnoHia — po3BUHEHA KpaiHa i3 CyBOpPOIO peTyJIsiTOp-
HOIO CUCTEMOIO i 3 HAWHMXXYMM MOKa3HUKOM CMEpPTHOC-
Ti — 33,6 Ha 100 000 HaceneHHs, BoHa nocinae ax 157-me
Miclle B peTUHTY CMEPTHOCTI Bif iHCynbTy [7]. CTangaptu
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JIIKyBaHHSI MALi€HTIB 3 ilLIEMiYHUM iHCYJIBTOM IMPAKTUYHO
He BiIPi3HS0THCS BiJl HAKpaIMX NPaKTUK Y CBITi, 1, MOX-
JINBO, CaMe IIMPOKE 3aCTOCYBAHHSI €apaBOHY B TOCTPOMY
nepioni poOUTH CYTTEBUIT BHECOK Y TaKi Bpaxkarodi pe3yJib-
TaTu.

Mexani3m gmii emapaBOHY, Xo4ya i He OO KIiHIMI
3’ICOBaHUIA, TTOJIATAE TOJIOBHUM YMHOM Y 3MEHIIIEHHI KiJTb-
KOCTi aKTUBHMX MEPEKUCHUX (MMEPOKCUIbHUX) paauKaJiB,
1110 YTBOPIOIOTHCS B 30HI illIeMii MO3KY, SIK BCepeanHi KJli-
TUH, TaK i Ha30BHi Bill HUX, Y MiKKJIITUHHOMY HPOCTOPI.
LLs peaxkiiis, sIK i 6araTo iHIIKMX y ilIeMiYHOMY KacKai, Mae
KOMITeHCATOpHUIA, (piziosoriyHuit xapakrep — crpoba 3a-
6e3neuntu eHeproyTBopeHHs (AT®D) nist hpyHKILIOHYBaHHS
MeMOpaHHUX HACOCIB KJIITUH B YMOBaxX KHCHEBOTO T0JIO-
MyBaHHS. Ase 11 HaIMipHUiA, JaBUHOTIONIOHWIA i HEKOHT-
POJIbOBAaHUIA XapaKTep MEePETBOPIOE TIPOIIEC Y MaTOIOTiu-
HUi1, pyliHiBHU#. [IpnbnpanHs (CKaBeHIKIHT) ITepeKuc-
HUX paauKajiB BimOyBaeTbCs 3a paxyHOK JOHAIlii iM ena-
PaBOHOM BiJIBHOIO €JIEKTPOHY, 3aBISIKM YOMY HEUTpali3y-
IOThCS MIKiIMBI pedyoBUHU. HaliOiIbIl 37105IKiCHUM TpO-
IIYKTOM, SIKMIA pi3KO 301JIbIIy€E KOHIIEHTpALLilO B illleMi30oBa-
HOMY MO3KY, € IepoKcHHITpUT (ONOO™), 1110 YTBOPIOETHCS
3aBASIKM MiABUIIEHili akTuBHOCTI NO-cuHTeTa3 (Heii-
poHanbHoi (NNOS) Ta inayuioenbHoi (iNOS)), y Toit yac
SIK KOpUCHa i HeoOximHa eHmoresiaabHa NO-cuHTeTa3a
(eNOS), o 3abe3nevye po3LUIMPEeHHs KaniisipiB i 30i/1b-
1IIy€ TAKUM YMHOM TIPUTLIMB KPOBi 0 KOMITOHEHTIB HEpo-
CYIMHHOI OJMHU1II, IPUTHiYYy€eThCs |8, 9].

EnapaBon npurHiuye aktuBHictb nNOS ta iNOS, 6710-
KY€ aKTUBHICTb IIEPOKCUHITPUTY i BOTHOYAC 30iJIBIIYE aK-
TUBHICTh eHAoTeianbHoi NO-cuHTeTa3u, MiABUIIYIOUN
BMmict NO. Takuit yHiKaIbHUI MeXaHi3M i, pa3oM i3 mpu-
rHiueHHsIM pyHk1ii NMDA-penenTopHux Kaibli€BUX Ka-
HaJIiB (IIPsSIMO YU OMOCEPEIKOBAHO — I1I€ HE 10 KiHIIs BCTa-
HOBJIEHO) i 0J10Kaa010 BUKMIY Mpo3anabHUX IUTOKIHIB,
MPU3BOAUTH 10 3MEHILEHHSI IUTOTOKCUYHOTO iH(IIIOKCY
KaJblilo 10 KITUH (HeHpPOHiB, TJ1il), 3aXUCTy EHIOTEIO i
3MEHILIeHHS IIPOHMKHOCTI reMaToeH1edaridyHoro 6ap’epa.
A 11e, Y CBOIO YepTy, KIiHIYHO TIPOSBIISIETHCS 3MEHIIIEHHIM
IHTEHCHUBHOCTI HaOpsIKy B ypaXkeHiil 30Hi Ta 3a il MeXaMu
[8,9].

OTxXe, IiF0OYM Ha KJIOYOBi MAaTOT€HETUYHI JJAHKM illIe-
MiYHOIO KacKamy, TOHAaTOp BiIbHUX €JIEKTPOHIB PO3pUBAE
JIAHUIOT YU CITOBUJILHIOE MOro Xif, HaJalouyu iHILIKMM KOM-
MeHCATOPHUM MeXaHi3MaM MO3KY MOKJIMBICTb PO3TOPHYTH
CBOIO Hif0. BaxinBo, 110 imeMiyHui Kackal y IUPOKOMY
PO3YyMiHHI HE 0OMEXYEThCS KiJlbkOMa TMEPIIMMM TOMHA-
MM TIiCJIs1 TTOYaTKy MO3KOBO1 Kartactpodu. [TocinoBHa mist
Or0 BTOPMHHMX MEXaHi3MiB MOITKOKEHHSI, BKJIIOYHO 3
Helipo3anaJeHHSIM, PO3TIATYETbCS Ha JeKiTbKa THUXHIB,
NprUHANMHI aKTUBHO — IIlOHaliMeHIe Ha aBa. EmapaBon
(KcaBpoH®) orocepeiKOBaHO 0JIOKYE Heipo3amnajeHHs i
CMpUsie aKTUBHOCTI perapaTUBHUX MPOILIECiB, MPUCKOPIOIO-
YU BiTHOBJIEHHSI. 3pO3yMiJIO, YOMY METO/I0JIOTisI BUKOPHC-
TaHHS IIperapaTy B TOCTPOMY IIepiofi iHCYJIbTY Iepeadadyae
Kypc moHaimeHIe 10—14 ouiB (aBivi Ha 10o0y). Y maHoMmy
BUIAIKY PEKOMEH0BaHa TPUBAJIICTh BBEIEHHS JJOPiBHIOE
TPMBAJIOCTI 3aXMCHOI [Iii HAa BCi KOMIIOHEHTH HEMPOBACKY-
JsgpHoi oguHMLi [8—10].

TeopeTnyHi MipKyBaHHSI, 3aCHOBaHi Ha MIMOOKUX €KC-
MepUMEHTATIbHUX TOKJIIHIYHUX BUITPOOYBaHHSIX, 3HAXOISITh
MiATBEPIKEHHS B pe3yJibTaTax KJIiHIYHUX TOCTiIKeHb (pe-
ecTpauiitHi gociimkeHHs 2—3-1 das3u [11]) i BenuuesHoMy
3araji CBilYEHb 11100 3aCTOCYBAHHSI Mpenapary 3 MO3UTUB-
HUM e(eKTOM y peabHill KIiHIYHIl TpaKTHIIi.

V sraganomy [11] miaame60-KOHTPOILOBAHOMY TOCIi-
JKeHHi 3-1 (pa3u o1liHKa (pyHKITIOHAIBHOTO pe3y/abTaTy B IMa-
LIIEHTIB 3 i1lLIEMIYHUM iHCYJIBTOM TpoBoAMIaCh Ha 90-i1 neHb
3a MoaMdikoBaHoIO mKanow PeHkiHa (mRS). BigzHaumim
MOBHY BiZICYTHIiCTbh (DyHKIIIOHAIBHUX TIOpYIIeHb Yy 27 3 125
xBopux (21,6 %) y rpymi enapaBony nipotu 123 125 (9,6 %) y
XBOpHUX Y TpyIIi ruiane6o. Hisikoi cTaTmcTMyHO 3HAYYIIOI Bil-
MiHHOCTI B 4aCTOTi BUHUKHEHHSI HECTIPUSITIIMBUX PeaKiIiit
BUSIBJICHO He OyJI0; IIpX LIbOMY KiJIbKiCTb ITAIliEHTIB, Y IKHAX
BUHUKJIA HECTIPUSTIUBI peakllii, craHoBuaa 93 1251 143 125
y Ipynax eaapaBoHy i I1a1e0o0 BiallOBiTHO.

V nocnipxenHi PROTECT 4.5 Oyno mokasaHo, 1110
eJapaBOH BipOTiTHO 3HMXYE YaCTOTY BHYTpPIillIHbOLIEpEe-
OpaJIbHUMX KPOBOBWJIMBIB YHAC/iTOK TPOMOOJI3UCy Mpu
1ioro mapajesbHOMY 3aCTOCYBaHHI 3 aJIbTEIIa3010 32 yMO-
BM NPU3HAYEHHS B MepIili 3 TOAWHU y TIALIIEHTIB i3 TOCTPUM
imemMivHuM iHcynsToM — 34,80 mo 1,77 % (p < 0,0001) [12].

YV po6oti M. Enomoto et al. [13] moka3aHo, 110 MO€EM-
HaHHS €1apaBOHY 3 €HIOBACKYJSIPHOIO pernepdysiliHoo
Tepari€elo € MepPCreKTUBHOIO CTPATETi€l0 1110JI0 TOCTPOTO
iIIeMIYHOTO iHCYJIBTY, OCKIIbKM 3a0e31euye Kpanry (pyHK-
LIiOHAJIbHY He3aJIe>KHICTh HA MOMEHT BUIMCKMU 3i CTallioHa-
PY, @ TAKOXX 3MEHIITY€E BHYTPIlIHBOTOCHIiTaIbHY CMEPTHICTh
1 4acTOTy BHYTpPILLIHbOYEPEITHUX KPOBOBUJIUBIB. Lle peTpo-
CIEKTUBHE O0CTiKeHHs oxoruio moHan 10 000 raiieHTiB
(Stroke, 2019) i mokasaio BiporimHo Kpalili HaCJIiAKU MO -
HaHOI Teparii MOPiBHSIHO 3 KOHTPOJIEM (TiIbKY €HI0BACKY-
JisipHa peniepdysist) 3 0COOIMBUM aKIIEHTOM Ha 3MEHIIEH-
Hi cuMnToMaTUYHUX KpoBoBwiuBiB (1,4 % nipotu 2,7 %,;
p =0,025) i rocnitanbHoi cMepTHOCTI (9,8 % tipotu 17,3 %;
p <0,0001).

Takuii pe3yabraT 3a MaclITabOM KOPUCHOTO HACIiAKY
BXX€ MOXHa MOCTAaBUTU B OAWH DS 3 HaAOaHHIMU, 1O 3a
OCTaHHI JeCATWIITTS YBIHILIN B IHCYJIBTHY AOMIOMOTY B3a-
raji: CTBOPEHHSIM iHCYJBTHUX OJIOKIB i LIEHTPiB, yIpoBa-
JKEHHSIM TPOMOOJIITUYIHOI Teparlii, 3aCTOCYBaHHSIM €HII0-
BaCKyJISIpHOI periepdyaii.

TepaneBTruHMil epeKT emapaBoOHy IIPU ilIEeMiYHOMY
iH(AapPKTi TSZKKOTO CTYIIEHS B KapOTUOHOMY OaceliHi OyB
npoaeMoHcTpoBaHuit y nocaimkeHHi K. Toyoda et al. [14].
EnapaBon BBoguiu npotsrom 14—30 qHiB naiieHTaMm 3 iH-
CYJIBTOM, SIKMIA PO3BMHYBCS BHAC/IIIOK OKJIIO3ii BHYTpillI-
HbOI COHHOI apTepii, i 6a3oBUMU olliHkaMu 3a NIHSS He
MeHuIe 3a 15 6atiB.

00’em iH(papKTy, BUMIpSIHUIA 3a JOMOMOTOIO
KOMIT 10TepHO1 ToMOorpadii, 0yB HUXKUYE B IpyTli, SIKa OTPU-
MyBajia emapaBoH: 154 i 241 cm? Ha 2-i1 1 5—7-i1 neHb Bia-
MTOBiTHO TIOPiBHSHO 3 241 i 321 ¢cM® y KOHTPOJIbHIl TPyTIi.
3MillleHHST CEPeIMHHUX CTPYKTYP TOJIOBHOTO MO3KY OYyJI0
MEHIIIOI0 MipOIO0 BUPAXEHO B TPyTIi, sIka OTpUMYyBaJia ea-
paBoH: 3,5 MM Ha 2-#1 i 8,2 MM Ha 5—7-11 JeHb MTOPiBHSI-
HO 3 KOHTPOJIbHOIO TPYMOI0, y SIKiii BOHO cTaHOBWIO 7,7 i
11,5 MM BinnmoBigHo. YMci0 nali€eHTIB, sSIKi IIOMEPJIU IIPO-
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Tsarom 14 aHiB micist MaHidecTallii 3aXBOprOBaHHSI, CTa-
HoBwito 6 (20 %) y rpyri, 110 OTpUMYyBaia eaapaBoH, i 14
(45 %) y KOHTPOJIbHIN Tpyri.

ABTOPU IOCITIIKEHHS TN BUCHOBKY, IIIO TepaIlis
elapaBOHOM Ha paHHbOMY €Tarli 3aTpuMyBajia Mporpecy-
BaHHs iHQapKTy i HAOPSIKIB y MALIIEHTIB 3 TOCTPUM illIeMid-
HUM iHCYJIBTOM TSIKKOTO CTYIIEHSI B KapOTUIHOMY OaceitHi
i 3MeHIITyBajla CMEPTHICTb Yy TOCTPili (ha3i 3aXBOprOBaHHSI.

V BinkpuTOMy 0araTolieHTpOBOMY HalliOHaJIbHOMY J0-
crimxeHHi CTIKc (CynytHs Tepamist Incynasry Kcaspo-
HOM) B3sIM y4yacThb 570 mali€eHTiB, sIKi B Kypci JiKyBaHHS
iHCYJIBTY BUKOPHCTOBYBAJIM TeHEPUYHUIA TIperapar eiapa-
BoHy KcaBpoH®, i 430 XBOpHUX, SIKi OTpUMYBaIA CTAaHAAPTHY
Teparnito [15]. OuiHKa KiHIIeBOro pe3yabTaTy i HacliaKiB
iHCYJIBTY TPOBOAMJIACH ABIYi — IPU BUITUCII MALli€EHTIB 3i
cTaiioHapy i yepe3 3 Micsili BiJ TO9aTKy CUMITTOMIB.

HocnimkeHHs ToKa3ao, 1110 Y BipOTiTHO MEHIIIOI KiJib-
KOCTI IMali€eHTiB, sKi orpuMmyBanu KcaBpoH®, BUHUKAIO
MOTipIIeHHS CTaHy CBiTOMOCTI i HEBPOJIOTIYHOTO Ieillr-
Ty (Ha 3—5-11 meHb 3aXBOPIOBAaHHS), a TPUBAJIICTh TAKOTO
noripiieHHs Oyna Kopotmoio (p < 0,001). XBopi paniire
CTabi1i3yBaIMCh Y COMAaTUYHOMY i HEBPOJIOTiUHOMY CEHCi
(p <0,001), y HUX BUHMKAJIO MEHIIIE COMAaTUYHUX YCKIIaa-
HEeHb Mepediry, a yacToTa KJIiHIYHO 3HAYYyILIMX IreMopa-
rivHux TpaHcdopMalliii Oysia B TOHA IBa pa3u MEHILIOI
(1,84 % nipotu 5,67 %; p = 0,0012).

Ouinka (QyHKIIOHAJIBHOIO CTaHy IMauieHTiB Ha 90-i1
NIeHb Bijl TTOYATKY 3aXBOPIOBaHHS 3a 111Kajo mRS Takox
rmokasajia TiepeBary 3acTOCYBaHHsSI HOJATKOBOI Teparrii
KcaBponowm y mianazoni 0—1 6an (mpakTudHe Omy>KaHHS):
32,7 % y xoHtpoi i 42,4 % B ocHoBHil rpymi (p = 0,0018).
binbuie Toro, Takuii caMuii pe3ysibraT AOCSITHYTUI Mpu
aHaui3i gianazony 0—2 (omyXaHHSI YM MiHiMaIbHUI nedi-
LIMT, 1110 TO3BOJISIE MOBHOLIIHHO BUKOHYBATH MPOLETYPU ca-
MOOOCIyTOBYBaHHSI, OYTH HE3aJeXKHUM Y TTOBCSIKICHHOMY
XUTTi): 56,11 65,4 % BinnosigHo (p = 0,0029).

BaxxnnBoro 0co0IMBICTIO IILOTO TOCTIIKEHHS, TIPO-
BEIIEHOTO B YMOBAaxX peayibHOI KJIiIHIYHOI MTPaKTUKH, i3 3a-
JydeHHSIM 50 IeHTpiB HagaHHS JOTIOMOTH IIPY iHCYJIBTI Ta
3 He3aJIeXKHOI0 CTAaTUCTUIHOIO OIIHKOIO Pe3yJIbTaTiB OyJ10
Te, 110 OTPUMaHi MO3UTUBHI JaHi OyaIu MPUOJU3HO B TUX
caMuXx Jliana3oHax, 110 y BiAMOBIAHUX CIIOCTEPEXKEHHSIX iH-
11X aBTopiB. Lle 1oBOAUTD He TiIbKM 00’ €EKTUBHUIMA, HEyIIe-
peIKeHUId XapakTep MPOBEACHOIO BUBYEHHS KJIiIHIYHOTO
BIUTMBY efnapaBoHy (KcaBpoHy®) Ha HacIiIKu IepeHeCceHO-
ro iHCYJIBTY, ajie i BUMIp 1IbOTO BILIMBY.

YV KoKpaHiBCbKUIA OIS Oy BKJIIOUEHI BUIIPOOYBaH-
Hsl, Y SIKMX OLliHIOBajach e(heKTUBHICTD i Oe3meka Mmpu3Ha-
YEHHS eapaBOHY MPU TOCTPOMY MOPYILIEHHI MO3KOBOTO
KPOBOOOITYy MOPiBHSIHO 3i cCTaHAApTHOIO Teparieo. Jlo3a
iH €Kil emapaBoHy cTaHOBMJIA 60 MT Ha 10Oy, TPMBATICTh
Kypcy JikyBaHHSI — 14 aHiB. Y rpymi enapaBoHy cIiocTe-
pirajioch 30iJIbIIIEHHS YaCTKM YYaCHUKIB 3i 3HAYHUM He-
BPOJIOTIYHUM TIOJIITIIIEHHSIM TTOPiBHSIHO 3 KOHTPOJIBHOIO
TpyIIoI0, IIPUYOMY 3i 3HAYHOIO pizHuUILIeo — y 2 pa3u. Heba-
>KaHi IBUIIA He MaJId BIAMiHHOCTEI MixX I'pYyIIOI0 JIiKyBaHHS
1 KOHTPOJILHOIO TpyToo [16].

I nHaoctanok. KoxeH HOBUIT KpOK Y PO3yMiHHIi Mpo-
1IeciB, 110 BiAOYBAIOTbCS MiA 4ac TOCTPOTO YpakeHHs

HEpBOBOI CUCTEMHU, TAKOIO SIK iHCYJBT, IPOCYBA€ HAC 10
METU — alleKBAaTHOTO HaJaHHS TOMOMOTH, 30UIbILIEHHS
IIAHCIB TallieHTa Ha 30epeXXeHHS XUTTS i DyHKIIOHAJIbHE
BimHOBJIEHHS. | K110 Ha LILOMY IUISIXY 3’ SIBJISIOTHCS HOBIL
MOXJIMBOCTI, SIK OpraHizamiiiHi, Tak i ¢apMaKoJIOTiuHi,
30i/IbIIIEHHST 1ILOTO IIIAHCY, MU MYCMMO BUKOPHUCTOBYBATH iX
MaKCHUMaJIbHO. BiICOTOK MifABUILIEHHS 11IaHCiB MOXeE 31aBa-
TUCh HE PAIUKAJIBHUM, HE PEBOJIIOLIIHUM, aJle HEXTyBaTH
TaKOK MOXJIUBICTIO HEMOXJIMBO.

IcTOpist BXOMKEHHS e1apaBOHYy B CTPATETiO JiKyBaHHS
TOCTPOTO ilIEMIYHOTO iHCYJIBTY i pe3yabTaTu HOro BUKO-
PUCTaHHSI IEMOHCTPYIOTh MOXJIMBICTb 3a1100iraTH 3J105IKiC-
HOMY Tiepe0iry npotecy, yeKJaaaHeHHIM, 30UTbIITNTH YaCTKy
MALIE€HTIB i3 CIPUSTIMBUMM HACTIIKAMM i OiIbIII BUCOKUM
piBHeM 30epeskeHHs (DYHKIIIOHYBaHHSI.

JlixapHi, sIKi BBOASITD y CBOI CTaHAAPTU JOIIOMOTH e1a-
paBoH (KcaBpoH®), yKe Bimuayu MO3UTUBHUIA BIUTUB HOBOT
cTparerii (xo4a rpenapar 111e He BKJIFOUeHU 10 HallioHAb-
HOTO TIePeITiKy 3ac00iB aepKaBHUX 3aKyIIiBeiab). CromiBa-
€MOCb, 1110 1I¢ MMUTAHHS Yacy i BiMOBIIaJIbHOTO CTaBIEH-
HSI Iep>KaBHUX CTPYKTYP IO OLIIHKM KiHIIEBUX Pe3yJILTaTiB
JIIKyBaHHS$I TOCTPUX CTaHiB, 30epekeHHs (PYHKIIOHATbHUX
CIMPOMOXHOCTEN MALi€EHTIB i XKUTTEBUX FOPU3OHTIB THUX,
XTO JOTJISIIA€E 32 HUMU.

HaBiTb HeBeMKe MTPOCYBAaHHS JO KPallloro pe3yabTaTy
3aCJIyTOBY€E Ha yBary, TUM OiJIbllIe 1110 BOHO JOCTaTHbO 00-
I'PYHTOBaHE 3 HAYyKOBOI TOYKU 30Dy i MPAKTUIHOTI'O JIOCBITY.

BUCHOBKMU

— EnmapaBoH — 6J10KaTop illieMiqYHOTO KacKajLy, SIKUit 3a-
BISTIKY TTAaCUBHIl 1ry3ii MpoHMKaE Yepe3 KIITUHHI MeMOpa-
HM I aKTUBHO BUIAJISIE TIEPOKCUITbHI PaarKasu 3a J0TOMO-
rOI0 MeXaHi3My JOHOPCTBA €JIeKTPOHIB, CIIPUSIE 3HIDKEHHIO
iHTEHCUBHOCTI ITEPEKUCHOI0 OKMCHEHHSI JIITiAiB, 301JIbIIIyE
npoaykitito eHaoreniaibHoro NO, 6J10Kye akTUBallil0 Hell-
POHAJIBHOI Ta iHAYLIMOEIbHOI CUHTA3W OKCUIY a30Ty, OIO-
CepenKoBaHO OJIOKYE MPOAYKIIiI0 MeAiaTOPiB 3amaJeHHs i
3MEHIIYE MOLIKOIXKEHHSI KJIITUH €HAOTEI0.

— Bucoka kiriHiyHa epeKTUBHICTH i Oe31eKa egapaBoOHy
TPU TOCTPOMY illIEeMiYHOMY iHCYJIBTi 10BEEHI B KOKPaHiB-
CHKOMY OTJISIMi, a TAKOX Y BEJIMKIiil KiIbKOCTI paHIOMi30-
BaHUX MYJBTULIEHTPOBUX TOCITIIKEeHb, TiATBEPIKYIOThCS
pe3yabTaTaMU MOBCIKASHHOI KIiHIYHOI MPaKTUKU SIK Y
CBITi, Tak i B YKpaiHi.

KonduikT inTepecis. He 3asBieHuii.
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Edaravone: proven efficacy and safety, international recognition
in the treatment of acute ischemic stroke

Abstract. Acute cerebrovascular accident continues to be one of
the urgent problems of neurology due to the significant prevalence,
mortality and disability of the population as a result of this pathology.
It is known that the pathogenesis of an acute ischemic stroke consists
of an ischemic cascade of brain reactions, which leads to an increase
in the production of free radicals that have a direct damaging effect
on cell membranes and organelles (mitochondria, Golgi apparatus,
nucleus, etc.), and also causes secondary effects due to damage to
the endothelium of capillaries — an increase in the vascular perme-
ability, growth of tissue edema and deepening of ischemia. Edaravone
is an ischemic cascade blocker, which, thanks to passive diffusion,
penetrates through cell membranes and actively removes peroxyl

radicals using the mechanism of electron donation, helps to reduce
the intensity of lipid peroxidation and inhibits damage to vascular en-
dothelial cells. The effectiveness and safety of edaravone in the treat-
ment of acute ischemic stroke has been proven in many clinical trials
and a Cochrane review. Today, edaravone is the standard treatment
for acute cerebrovascular accident in Japan. In October 2022, in the
International Journal of Stroke, the official publication of the World
Stroke Organization, updated Japanese guidelines for the treatment
of acute ischemic stroke were published recommending edaravone
administration (level of evidence grade B).

Keywords: acute cerebrovascular accident; free radicals; eda-
ravone
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Glioblastoma: a literature review

Abstract. Glioblastoma is the most aggressive type of brain tumor classified as type 4 astrocytoma according to 5"
edition of the World Health Organization classification of tumors of the central nervous system. It is a cancer that
begins in the glial cells, which are the supporting cells of the brain. Glioblastoma is a rare type of brain tumor and
accounts for about 15 % of all brain tumors. It is most commonly found in adults over the age of 50, and men are
more likely to develop it than women. The symptoms of glioblastoma can vary depending on the location of the tumor
in the brain. Common symptoms include headaches, nausea, vomiting, and changes in vision. Other symptoms can
include seizures, changes in behavior or personality, and difficulty with speech or movement. The standard treatment
for glioblastoma is a combination of surgery, radiation therapy, and chemotherapy. Surgery is usually the first step
in treatment, with the goal of removing as much of the tumor as possible. Radiation therapy and chemotherapy are
typically used to kill any remaining cancer cells. However, despite these treatments, the prognosis for glioblastoma
is generally poor, with most patients surviving for less than two years after diagnosis. Overall, glioblastoma is a
highly aggressive brain tumor with poor prognosis. The standard treatment is a combination of surgery, radiation
therapy and chemotherapy. Recent research has focused on developing new treatments, such as targeted therapies

and immunotherapies, which have shown promising results in clinical trials.

Keywords: glioblastoma, glioma; astrocytoma

Introduction

Glioblastoma (GBM) is an aggressive and fast-growing
brain tumor that is classified as a grade 4 astrocytoma. Af-
fected brain tissue usually does not spread to distant organs,
although nearby brain tissue can be invaded. A GBM can
develop from a lower-grade astrocytoma or develop de novo.
Among adults, GBM usually affects the cerebral hemi-
spheres, primarily the temporal and frontal lobes. In the
event of untreated GBM, the patient can expect to die within
6 months or less, so expert neuro-oncological and neurosur-
gical care is essential to ensure overall survival (OS). There
is no known specific age at which glioblastomas occur; how-
ever, older adults tend to be more prone to developing them.
Headaches, nausea, vomiting, and seizures may become
more severe when the condition worsens. Glioblastoma is
a most difficult form of cancer to treat and often cannot be
cured. Symptoms and signs of the disease may be reduced
with treatments.

Incidence/epidemiology/distribution
of glioblastoma

In general, glioblastoma constitutes 47.7 % of the cases
of brain and central nervous system tumors. The incidence
of glioblastoma is 3.21 per 100,000 people. It is more com-
mon in men than in women, and the median age of diagno-
sis is 64 years. In the first year after diagnosis, the survival
is low at 40 %, and then drops to 17 % in the second year.
Prior cancer therapy, reduced susceptibility to allergies,
and weakened immunity are all associated with glioblas-
toma risk. Glioblastoma is greatly influenced by a number
of hereditary cancer syndromes, including Li-Fraumeni
syndrome and Lynch syndrome. Glioblastoma has an inci-
dence of 5 per 100,000 per year. GBM has an incidence of
less than 10 people per 100,000 worldwide, but with a poor
prognosis and a survival rate of only 14—15 months after
diagnosis, it is a medical problem (Iacob and Dinca, 2009;
Thakkar et al., 2014). While it can show up at any age, but
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is most common in people aged 55 to 60 (Ohgaki and Klei-
hues, 2005). A total of 50 % of all gliomas are found in
this age group (Rock et al., 2014). According to Saltman
(1990), malignant gliomas cause 2.5 % of deaths due to
cancers in persons 15 to 34 years of age (Salcman, 1990).
According to Ohgaki and Kleihues (2005) and Thakkar et
al. (2014), the incidence of GBM is significantly higher in
men than in women. There is a higher incidence of glio-
mas in the Western world than in less developed countries
(Thakkar et al., 2014). This may be due to underreporting
of gliomas cases, a lack of access to health care and diffe-
rences in diagnostic practices (Fisher et al., 2007; Ohgaki,
2009) [1, 2]. According to Mansouri, Karamchandani and
Das (2017), it is estimated that 5 % of secondary GBMs are
related to clinical or imaging criteria (vs. 6—13 % based on
isocitrate dehydrogenase (IDH) status) [3].

Symptoms/characteristics of GBM

A person’s ideas, emotions, and behaviors are all con-
trolled by the brain. It interprets information from their
senses as well. Different parts of the brain govern various
functions. Some of GBM symptoms are related to the lo-
cation of the tumor. If it develops in a region that regulates
arm motions, for example, the arm may become weak. If
it develops in a part of the brain that governs speech, the
person may have difficulty producing words. As the tu-
mor grows, it takes up more and more space. This raises
the pressure inside the skull. The increased pressure in the
brain causes some of the symptoms of GBM. Depending on
tumor location, patients may complaint of recurring head-
aches, double vision, vomiting, loss of appetite, changes in
mood and attitude, in thinking and learning capabilities,
and the onset of new seizures.

Histopathology and molecular features
of glioblastoma

Among malignant gliomas, GBM makes up 60—70 %.
Based on its histopathological characteristics, it has been
classified as a grade IV tumor, and it is the most prevalent
and malignant tumor of the central nervous system, mostly
affecting males.

Several investigations have revealed that GBMs can be
histologically undergraded due to sampling errors of small
tissue samples. Researchers wanted to see how much histo-
logical features in GBMs are affected by the quantity of live
tissue on routine slides from biopsied and resected tumors.
They looked at the presence or degree of 24 histopathologi-
cal and two immune-histochemical characteristics, as well
as the volume of tissue on hematoxylin-eosin slides, in 106
newly diagnosed GBM patients. For each example, the
amount of live tissue was classified as “sparse”, “medium”,
or “significant”. Tissue quantity was also examined for corre-
lations with magnetic resonance imaging (MRI) volumetrics
and surgery type. There was a significant association between
tissue amount and about half of the assessed histological
and immune-histochemical features (46 %) throughout the
study. A smaller amount of tissue resulted in fewer or lesser
significant features. Significant features of the study included
small necrosis, palisades, microvascular proliferation, atypia,

mitotic count, and Ki-67/MIB-1 proliferative index. Since
the amount of viable tissue on hematoxylin-eosin slides was
limited, a substantial proportion of the assessed histologi-
cal features might be underrepresented. It is important to
consider sampling errors in diffuse astrocytic tumor grading
because most of the grading features are dependent on tissue
amount. Aspects of tissue collection also illuminate the im-
portance of high-quality diagnostics and histology research,
according to the findings of the authors.

Classification of glioblastoma according
to molecular profiles

GBMs are considered to be de novo gliomas, charac-
terized by a high propensity to invade brain tissue. GBMs
have also been classified based on their molecular profiles.
Specific clinical strategies should be developed based on
the gene expression profiles that identify different clinically
relevant GBM subtypes (pro-neural, neural, classical, and
mesenchymal). As a result of recent findings, GBMs are
now categorized based on their inability to identify the
IDH gene mutational status. IDH wild type corresponds
most frequently with primary or de novo GBM, IDH mu-
tant corresponds with secondary GBM, and neither of the
above are classified as not otherwise specified. The use of
genetic markers in predicting outcomes or guiding disease
management decisions has proven to be marginal in GBM,
despite numerous genetic alterations being described. The
molecular characterization of GBM could provide a more
comprehensive understanding of the genomic landscape of
GBM and provide more efficient techniques to analyze tu-
mor cells and tissues rapidly and at high throughput. GBM
is characterized by both an anaplastic and a highly hetero-
geneous morphology, despite its common clinical presenta-
tion and histology. GBM diagnosis requires the existence of
microvascular proliferation and/or necrosis. An extensive
clinicopathological assessment has been used to diagnose
GBM, which has been an extremely valuable approach.
GBM is characterized by areas of necrosis with surroun-
ding pseudopalisades, along with microvascular hyperpla-
sia. These features are thought to be involved in its rapid
growth (Zhang et al., 2012) [4].

Radiological features of glioblastoma

The anatomic anomaly associated with GBM has been
visualized using computed tomography and MRI. On com-
puted tomography scans, the lesions are often hypointense in
comparison to the adjacent brain matter, and the presence of
moderate to severe edema causes mass effect and frequently
leads to midline displacement. Because of their greater soft
tissue contrast, MR images clearly reveal the intricacy and
variety of GBMs. On T1-weighted imaging, the lesions are
often hypointense, hyperintense on proton density weighted
images, and hyperintense on T2-weighted images. The rela-
tively recent heavily T2-weighted fast fluid-attenuated in-
version recovery (FLAIR) sequence, which removes signal
from cerebrospinal fluid and reveals the lesion with a rela-
tively high intensity compared to normal white matter, may
allow for improved characterization of tumor heterogeneity
(Nelson et al., 2003) [5].
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The usual approach for evaluating glioblastoma is gado-
linium-enhanced MRI, which often shows a large, hetero-
geneous mass in the cerebral hemisphere with necrosis, blee-
ding, and enhancement. In adults, metastasis and abscess
are also possibilities for a single, heterogeneously enhancing
intraaxial tumor with necrosis. Although metastatic illness
can take many forms, the vast size of the lesion and absence
of multiplicity in this case imply that it is a primary tumor.
A brain abscess may also show distinct imaging findings. An
abscess, for example, will not normally have an increased
choline-creatine ratio on MR spectroscopy (Altman et al.,
2007) [6].

Surgical treatment of glioblastoma

This is frequently the first-line therapy for glioblastoma.
If the tumor can be removed without endangering the ner-
vous system, the doctor may remove a portion of the skull
and as much of the tumor as possible. If the tumor is in a
location where key brain functions are performed, the doctor
may only remove a tiny portion of the tumor (biopsy). The
surgery purpose is to remove as many tumor cells as possible
while also providing tissue for pathologists to examine. The
findings of such investigation will decide future therapies as
well as the overall prognosis. Your symptoms may improve if
the tumor is removed.

The study of Brown et al. (2016) found that gross to-
tal resection (GTR) had lower mortality at one year (risk
ratio (RR) 0.62; 95% confidence interval (CI) 0.56—0.69;
P < 0.001; number required to treat (NNT) 9) and two
years (RR 0.84; 95% CI 0.79—0.89; P < 0.001; NNT 17).
The one-year risk of death for subtotal resection was con-
siderably lower than for biopsy (RR 0.85; 95% CI 0.80—
0.91; P <0.001). At one year (RR 0.77; 95% C10.71-0.84;
P=10.001; NNT 21) and two years (RR 0.94; 95% CI 0.89—
1.00; P = 0.04; NNT 593), any resection was associated
with a lower risk of death. At six months (RR 0.72; 95%
CI10.48—1.09; P =0.12; NNT 14) and one year (RR 0.66;
95% CI10.43—0.99; P=10.001; NNT 26), GTR reduced the
chance of disease progression compared to subtotal resec-
tion [7].

Role of intfraoperative neuromonitoring
in the surgical resection of glioblastoma

When tumors are in prominent places, the risk of per-
sistent neurological damage limits the possibility of GTR,
worsening patients’ quality of life. Clinicians may now
pinpoint eloquent cortical and subcortical fibers using
mapping techniques, and intraoperative neurophysiologi-
cal monitoring (IONM) allows them to monitor the func-
tion of at-risk neurological structures during surgery. The
authors have developed a number of factors that may pro-
vide us with a reliable and efficient method of monitoring
those structures. The sensitivity, specificity, and safety of
such approaches have all increased. Tumor excision using
fluorescence is more effective, although there is a danger of
chronic neurological impairments. IONM reduces this risk
without jeopardizing the likelihood of a successful resec-
tion. If the language parts of the brain are not implicated,
careful monitoring may allow physicians to avoid doing

surgery while the patient is awake. In case of high-grade
gliomas, GTR is the most important prognostic indicator
for patient survival. IONM and monitoring approaches im-
prove the efficacy of GTR and are linked to lower incidence
of surgery-related impairments.

The use of intraoperative neuromonitoring reduces the
chance of paralysis and other complications during these
life-saving surgical operations. Traditional methods of moni-
toring blood pressure, pulse, respiration, and blood gas con-
tent to assess patient health during surgery have a large mar-
gin for error, which can be reduced with intraoperative neu-
romonitoring with real-time feedback involving the brain,
spinal cord, and peripheral nervous system. This protects
against paralysis, muscular weakness, sensory impairments,
and other complications.

For intraoperative neuromonitoring to be effective, a
well-trained neuromonitorist must gather baseline patient
metrics prior to the surgical operations utilizing a range
of electrophysiological tests. The neuromonitor must as-
sess any changes to these measures during the procedure,
which might indicate when difficulties occur. Somatosen-
sory evoked potentials, motor evoked potentials, brainstem
auditory evoked potentials, electroencephalograms, and
electromyography are among the tests conducted. Monito-
ring clinicians, as members of the operating room team, give
crucial information and assistance to the surgical team du-
ring critical points of the surgery.

Role of intraoperative MRI in the surgical
resection of glioblastoma

Khan et al. (2017) studied the role of intraoperative
MRI in improving resection and survival of patients with
glioblastoma multiforme. The authors say that multiple
surgical tools have been devised to increase the extent of
resection (EOR) in patients with GBM while preventing
additional neurological deficits. For over two decades,
neurosurgical literature has questioned the efficacy and
expense of intraoperative MRI (iMRI). According to the
previous literatures, improved EOR in GBM patients
who received iMRI-assisted surgical resections resulted
in greater OS and progression-free survival (PFS). iMRI
gives decent quality real-time intraoperative imaging. No
research employing iMRI found a higher incidence of new
postoperative deficits with increasing EOR. The degree
of evidence for iMRI prognostic advantages is currently
of poor quality.

Senft et al. (2010) published a prospective study of 103
GBM patients who had iMRI-assisted resection from 2004
to 2009. iMRI detected remaining tumor tissue in 49.5 % of
patients, leading to additional resection in 30.1 % of cases.
Those with full resection had better results than patients
with residual tumor (50% OS at 57.8 weeks vs. 33.8 weeks,
p = 0.003). No correlation was found between the degree of
resection and the rate of neurological deficits [8].

Li EY. etal. (2013) published a prospective cohort analy-
sis of 76 GBM patients who had iMRI- and multimodal na-
vigation-assisted resection. iMRI confirmed 31.6 % of GTR
misestimated by neurosurgeons and increased rates of GTR
from 52.6 to 78.9 % (y*> = 11.692, P < 0.001), with entire re-
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section obtained in 26.3 % of cases. Total resection resulted
in a longer PFS and OS compared to partial resection (PFS:
12 vs 9 months; y> = 4.756, P = 0.029; OS: 16 vs 12 months;
x? =7.885, P =10.005). The total survival rate after two years
was 19.7 % [9].

Role of 5-ALA fluorescence
in the surgical resection of glioblastoma

In the study of Gandhi et al. (2019), a comprehensive
analysis of all relevant studies evaluating the GTR rate and
survival outcomes (OS and PFS) in high-grade glioma was
done. A meta-analysis of relevant trials was conducted to
determine the impact of 5-ALA-guided resection on GTR,
08, and PFS. GTR was defined as more than > 95% resec-
tion. The meta-analysis comprised 19 papers reporting GTR
rates out of 23 eligible trials. The pooled cohort included
998 high-grade glioma patients, 796 of whom were newly di-
agnosed. The pooled GTR rate among patients undergoing
5-ALA-guided resection was 76.8 % (95% CI 69.1—82.9 %).
A comparative subgroup analysis of 5-ALA-guided vs. con-
ventional surgery (controlling for within-study variables) re-
vealed that the 5-ALA subgroup had a 26 % higher GTR rate
(odds ratio 3.8; P < 0.001). There were 11 trials suitable for
survival outcome analysis, with four of them reporting PFS.
The pooled mean difference in OS and PFS favoring 5-ALA
vs. control was 3 and 1 months, respectively (P < 0.001) [10].

5-ALA is a naturally occurring metabolite in the human
body that is formed by the haemoglobin metabolic pathway.
In brain tumors [§—10], 5-ALA functions as a pro-agent and
has extraordinary penetration of the blood-brain barrier and
tumor interface. So far, no other recognized oral agent for
FSG accumulation within malignant brain tumors and sur-
rounding infiltrating cancer cells outside of the tumor mass is
available. 5-ALA is converted by malignant glioma cells pro-
ducing the fluorescent metabolite protoporphyrin IX (Stum-
mer et al., 1998) [11]. Following stimulation with 405 nm
blue light, increased protoporphyrin IX synthesis inside ma-
lignant brain tumor cells allows for violet-red fluorescence
imaging of malignant tumor tissue.

Reduced levels of ferrochelatase (a heme synthesis enzyme
that creates heme with the addition of iron) and selective ab-
sorption by an ATP-binding cassette transporter are thought
to cause preferential accumulation of 5-ALA within malig-
nant glioma cells (ABCB6). Cellular density, tumor cell pro-
liferative activity, tumor neovascularity, and blood-brain bar-
rier permeability are other characteristics that correlate with
fluorescence generated by 5-ALA (Ennis et al., 2003) [12].

Radiotherapy

In the present era, radiation alone results in a one-year
median survival, and the addition of the oral alkylating drug
temozolomide (TMZ) extends survival to more than 14 to
16 months.

Radiation therapy (RT) approaches have progressed
significantly over the decades since it was first used to treat
GBM. The entire brain was initially treated, but radiation
volumes have reduced, and inverse planning and dose regu-
lation using intensity-modulated radiation treatment have
allowed for more accurate targeting and sparing of key, nor-

mal brain structures. Image guiding during radiation admi-
nistration has improved therapy, and further advancements
are being investigated with particle treatments like as protons
or carbon ion.

Aside from the mode of radiation administration, chan-
ges in dosage have been investigated. The initial research
tried to determine the best dose that could be safely provided
with the greatest effect. These concerns, which were inves-
tigated decades ago, have lately been revisited in the light of
contemporary radiation delivery systems. Hypofractionation
has been widely employed, particularly in older or low-per-
formance groups.

Mann et al. (2018) made a study on the advances in RT
for glioblastoma multiforme [13]. The authors say that exter-
nal beam radiation has long been an integral part of the treat-
ment for glioblastomas. Through improved image-guidance
technology and advancements in RT treatment over the past
several decades, definitive treatments and salvage treatments
were optimized greatly. The review presented several of the
latest developments and controversies related to radiothe-
rapy, including: treatment of elderly patients who remain at
risk of high mortality; potential salvage options for recur-
rent cancer, including chemotherapy; with the latest imaging
techniques, it is possible to delineate treatment areas more
accurately and precisely to maximize the therapeutic ratio
of conformal RT, immunotherapy in conjunction with RT is
being studied preclinically and clinically; and there are signs
that cancer stem cells occupy a subventricular niche that may
be an interesting target for local therapies. Lastly, continuing
development has brought modest improvements while at the
same time limiting the impact of toxicity on outcomes.

Chemotherapy

According to Minniti et al. (2009), chemoradiotherapy
with temozolomide is the current standard treatment for
GBM after surgical resection [14]. Various targeted medi-
cines are now being tested in GBM after the identification
of many molecular genetic and signal transduction pathways
implicated in oncogenesis. Several medicines are studied,
including EGFR-TKIs (gefitinib and erlotinib), antiangio-
genic medications (bevacizumab, enzastaurin), mTOR in-
hibitors (temsirolimus, everolimus), and integrin inhibitors
(cilengitide). Although bevacizumab was recently licensed
as a single drug for individuals with GBM who had progres-
sing illness, the majority of the molecular targeted treatment
phase II clinical studies in GBM did not show substantial
survival benefits. Better molecular characterization of
GBM might help to prevent bad findings in big clinical tri-
als including diverse patient cohorts, as well as possibly allo-
wing the design of “individualized” medicines based on the
genetic and molecular features of each tumor. To overcome
tumor resistance, new chemotherapeutic techniques include
the combination of multitargeted medicines with cytotoxic
chemotherapy and radiation. Randomized clinical trials
continue to be the gold standard for evaluating novel tar-
geted agents. The majority of multicenter randomized Eu-
ropean (EORTC) and American (RTOG, NABTG) clini-
cal trials are comparing these novel drugs to conventional
chemoradiotherapy alone (RT + concurrent and adjuvant
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temozolomide). This is significant because all patients will
receive proper care.

From June 2011 through August 2018, Huang, Yu, and
Liang (2021) conducted a single-center retrospective analy-
sis of GBM patients who underwent complete resection,
concomitant chemoradiotherapy, and at least 6 rounds of ad-
juvant TMZ treatment [15]. Patients were separated into two
groups depending on their adjuvant TMZ treatment plan:
group A (n = 27) received conventional 6-cycle adjuvant
TMZ therapy, and group B (n = 26) — adjuvant TMZ the-
rapy for more than 6 cycles. PFS and OS were the primary
goals. The authors conclude that long-term adjuvant TMZ
treatment increased PFS and 2-year survival rates in GBM
patients while also improving their quality of life. However,
OS did not improve considerably.

Radiotherapy and chemotherapy
combination

Wang et al. (2017) say that GBM, a main subtype of
grade IV glioma, has a poor prognosis nowadays [16].
The effectiveness of chemotherapy as an adjuvant to RT
in the treatment of GBM remains debatable. The goal of
this research is to look at OS and PFS in patients with
newly diagnosed GBM who had RT + chemotherapy
or RT alone. The authors conclude that a combination
of oral chemotherapy with radiotherapy contributes to
a better survival in patients who were newly diagnosed
with glioblastoma.

Zhang et al. (2013) discovered that adjuvant chemothe-
rapy was effective in the treatment of anaplastic glioma [17].
Despite this, treatment with procarbazine, lomustine, and
vincristine plus RT did not improve survival in patients with
anaplastic oligodendroglioma and anaplastic oligoastrocy-
toma when compared to RT alone. As a result, we decided to
assess the efficacy of adjuvant chemotherapy plus RT against
RT in the treatment of GBM.

Overall survival

Baid et al. (2020) conducted a study on the overall survi-
val prediction in GBM with radiomic features using machine
learning [18]. In this study, the problem of predicting survival
was separated into two parts. One of them aimed at catego-
rizing patients into three survival groups using unsupervised
two-step clustering. These groups are similar to the known
survival groups in GBM. There were long (e.g., > 900 days),
short (e.g., 300 days), and mid-survivors (e.g., between 300
and 900 days). It is useful to classify a patient into one of
these survival categories for more accurate therapy planning.
This will allow clinicians to determine how aggressively a pa-
tient should be treated.

In the study of Witthayanuwat et al. (2018), the median
survival time for all GBM patients was 12 months (n = 77,
95% CI 9.9—14 months) [19]. The overall survival rates after
two and five years was 21.3 and 13.8 %, respectively. Those
who received surgery and postoperative radiotherapy alone
had a median survival time of 11 months (95% CI 8.8—13.2
months), whereas patients treated with concurrent radio-
therapy with or without adjuvant TMZ had a median survival
time of 23 months (95% CI 13.7—32 months, p = 0.03). Pa-

tients who received surgery and postoperative radiotherapy
alone had 2- and 5-year survival rates of 17.2 and 11.8 %,
respectively, whereas patients treated with concurrent radio-
therapy with or without adjuvant TMZ had rates of 38.2 and
19.1 %, respectively.

In the study of Yersal (2017), the overall survival in the
entire research population was 13.7 months, 12.3 months in
women and 15.1 months in males (p: 0.4) [20]. Patients with
secondary tumors (progression from low-grade diffuse astro-
cytoma or anaplastic astrocytoma) lived longer than those
with primary glioblastomas, although the difference was not
statistically significant (13.3 vs 23.9 months; p: 0.25). Overall
survival varied depending on tumor location. Patients with
the longest mean overall survival had tumors in the fronto-
temporal area (20.3 months), followed by frontal location
(17.4 months). Overall survival rates for malignancies on
both sides were comparable (p: 0.19). Patients who had cy-
berknife following recurrence had a longer OS, according to
univariate and multivariate analyses.
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Dipak Chaulagain, CmonaHka B., CmonaHka A., [aBpuais T.

YOKropOACHKT OBAQCHUM KAIHIYH LIEHTP HEVPOXIpYPrii TQ HEBPOAOTIT Y)KFOpOACHKOro HALIOHQABLHOIO YHIBEPCUTETY,

M. Yokropoa, YkpaiHa

TAIOBACQCTOMOA: OFASIA AiTEpaTypU

Pesiome. Imio6ractoma € HANGIIBII arpeCUBHUM TUIIOM ITyX-
JIMHU TOJIOBHOTO MO3KY, BU3HAYeHa SIK aCTPOILIUTOMA 4-TO TUITY
BiMOBINHO 10 5-r0 BUAAaHHS Kiacudikalii MyXJIuH HeHTPaTbHOI
HepBOBOi cucteMu BcecBiTHBOI opraHizallii OXOpOHU 3I0POB’sI.
Lle pax, 1110 MOYMHAETHCS B MTialbHUX KJIITUHAX, SIKi € MiATpU-
MYIOUUMHM KJIITUHAMK MO3KY. [J1io6acToma € piIKiCHUM TUITOM
MyXJIMHU TOJIOBHOTO MO3KY i CTAaHOBUTH 0JIM3bKO 15 % ycix numx
nyxauH. HaliuacTile BoHa 3yCTpi4Ya€eThCsI B JOPOCIMNX BiKOM IO~
Han 50 pokiB, MPUYOMY B YOJIOBIKiB PO3BUBAETHCS YaCTIllIEe, HiX
y XiHoK. CMMNTOMU IIi00JJaCTOMU MOXYTh Bilpi3HSITHCS 3a-
JIEXKHO BiJI JIOKadi3alil MyXJIMHU B TOJIOBHOMY MO3KY. 3arajibHi
CUMIITOMU BKJIIOYAIOTh TOJOBHMIA Oiib, HyIOTY, OJIOBAHHS Ta
3MiHM 30py. [HIIMMU cCUMIITOMaMU MOXYTb OYTH CY1OMU, 3MiHU
B ITOBEIiHIII 200 0COOMCTOCTI, @ TAKOX TPYIHOII 3 MOBOIO abo
pyxamu. CTaHOapTOM JIiKyBaHHS TJII00JACTOMU € TOETHAHHS

XipypriyHoOro BTpy4YaHHsI, IPOMEHEBOI Ta XiMioTepamii. Xipyp-
riyHe BTPYYaHHS € TEPIIMM KPOKOM Y JIIKyBaHHI, METOIO SIKOTO
€ BUJIAJIEHHS SIKOMOTa OibII01 YacTUHY myxJinHU. [IpomMeHeBa Ta
XimMioTepartist 3a3BM4aii BUKOPUCTOBYIOThCS 111 3HUILICHHST OY/1b-
SIKMX 3aJIMIIKOBMX PaKOBUX KJIITUH. ONHAK, HE3BaXKalouu Ha Lii
METOIHU JIIKyBaHHSI, TIPOTHO3 TIPM TJi00J1acTOMi, K TPaBUIIO,
MOTaHW#, OUTBIIICTh MAIIIEHTIB XUBYTh MEHIIIE ABOX POKIB TiCIs
BCTAHOBJICHHSI JiarHO3y. 3arajoM rjiiobjacToMa € AyxXe arpe-
CHUBHOIO MyXJMHOIO TOJIOBHOTO MO3KY 3 MOIaHUM MPOrHO30M.
CranpapTHe JIiKyBaHHs Tiependavyae MoelHaHHs XipyprivHOro
BTpy4YaHHs, IPOMEHEeBOi Ta XiMioTeparii. OcTaHHI JOCTiIKEHHS
OyJ11 30cepeKeHi Ha po3po01li HOBUX METOIIB JTiKyBaHHSI, TAKHUX
SIK LIJTbOBA Teparlisl Ta iMyHOTepaltisi, 1110 MoKa3alu 0OHaIiIuBi
pe3yJbTaTH B KJIIHIYHUX BUTIPOOYBaHHSIX.

Kio4oBi cjioBa: riio6nacroma; ruioMa; acTpouToMa
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AKTYOAbHI MUTAHHS AIOFTHOCTUKU
TA AIKYBOHHS A€MeHLUIT Pi3HOro reHesy

Pestome. ITowupenicmo 3axeoprosars nepeosoi cucmemu 3 nopyuwleHHAMU KOSHIMUSHUX (YHKUYIH NOCMIlIHO
3pocmae ma cseac 4,6 minvliona Hogux eunadkie Ha pix y écbomy ceimi. Ilpoyecu cmapinus 6 20106HOMY MO3KY
XapakmepuszyomsCsi HU3KOK 3MiH, SKi 8KAIOYAIOMb NOPYULEHHS N0KANbHO20 Memabonizmy, pecioHapHo20 Kpogo-
nocma1anHs ma 00CMynHocmi Heilpomediamopis, w0 npu3eo0ums 00 NPO2PeCyrOH020 NO2IpUuleHHs (hopmyeaHHs
ma 306epexcents iHgopmauii — nopyuients nam’ami. Bidomo npo icHyeanus neeHoi 3asexcHocmi nam’ami ma
KoeHimueHux 30i0Hocmell 8i0 cmyneHs nosHomu xoninepeiunoi nepedaui. Kopenasayitinuii 36’430k Mixc auemun-
XOAIHOM, NAM’IMMI0 MA KOSHIMUGHUMU 30i6HOCmAMU 0V6 0068edeHuUll Ha HelUpoXiMiuHOMY pieni. BcmaHoeneHo,
o XoniHepeiuHa cucmema 8idiepae 201081y poab y NPOYEcax HA84AaHHs ma nam’ami. 3a 0anumu, OMpUMaHUMU
3 pi3HUX ddcepen, CMYRIHb BUPANCCHOCHI NOAINUEHHS KOCHIMUBHUX (YHKUIIL, Q0CseHYmMuUil npu AIKYy8aHHi 3a 00-
NOMO20I0 X0AIHY anvgocyepamy, 6y8, K NPaAguUao0, 6UCOKUM. KoOHmpoavbosaHi KaiHiuHi 00CAi0NCEHHS NPOOeMOH~
cmpy8anu epeKmusHicms X0AIHy arb@ocyepamy 8 KAIHIMHUX cumyayiax, o8 A3aHux 3 KOCHIMmUueHUMU po3radamu,
AKI cnpuduHeHi 0emMeHUi€er K OeeeHepamueHo20, mak i cyOuHHo20 noxooddcenHs. Bcmanoeaena Kopucmo Xonainy
anvhocyepamy y 3MeHuleHHI MAKUX KOZHIMUBHUX p031a0die, 1K NOpYUleHHs nam ami uu yeaeu, 8iopi3Hsie uell npe-

napam 6i0 nonepeoHUKié auemuixoniny, Ki 3acmoco8y8aniucs y paHHix KAHIYHUX 00CAIONCeHHSIX.
KorouoBi ciioBa: xoenimusni pozaadu; xeopoba Anvuyeeiimepa; cyounna demenyis; xoainy aivgocyepam

IlomupeHicTh 3aXxBOpIOBaHb HEPBOBOI CUCTEMM, 11O
CYNPOBOIXKYIOTHCS MOPYIIEHHSAMU KOTHITUBHUX (DYHKILIH,
MOCTIiifHO 3pocTae Ta carae 4,6 MijibiloHa HOBUX BUIAAKIiB
Ha piK Y BCbOMY CBiTi. BiJIblIicTh NAlIiEHTIB KUBYTH y PO3-
BUHEHMX KpaiHax, J¢ TPUBAJICTh XUTTS JTOCUThH BeJIUKA.
IIpoTte mporHo3oBaHi TeMIIK 3pOCTaHHS KiJIbKOCTI Malli-
€HTIB 3 AeMeHIi€lo BTpuyi Buili B IHaii, Kurai Ta cycigHix
kpainax IliBmenHoi Asii, 3aximHoi yactuau TuxookeaH-
CBhKOTO Y30epesKs.

ITpoiiecu cTapiHHS B TOJJOBHOMY MO3KY XapaKTepu3y-
I0TbCSl HU3KOIO 3MiH, 1110 BKJIIOYAIOTh MOPYILIEHHS JOKaJb-
HOTro MeTaboJ1i3My, periOHapHOTO KPOBOMOCTAaYaHHS Ta
IOCTYITHOCTI HeiipoMeniaTopiB, 1110 TPU3BOAUTH 0 MPO-
rpecyryoro mMoripiieHHs1 ¢GopMyBaHHs Ta 30epeXeHHS
iHdopmariii — nopymeHHs nam’sati. Knacuuynum npukia-
JIOM TIOTipIIIeHHS ITaM’sITi Ta iHIINX KOTHITUBHUX (PYHKIIii

3a MexaMu (i3ioJOoTiYHOrO 3HUKEHHS 3 BIKOM € XBOpobOa
Anbureitmepa (XA).

XBopoOa AsblireiiMepa XapakKTepU3yETbCSI 3HUKEH -
HSIM MacH Ta 00’eMy MO3Ky uepe3 aTpodilo Kopu 3 po3-
IIMPEHHSIM OOPO3H i BiIMOBIZHMM CILIOIIEHHSM 3BUBHH.
LlepeOpanbHa aTpodist BUSBISIETHCS MEPEBAXKHO B AUTSIHIIL
rimokamma Ta KOpeJIo€ 3 MPOrpecyBaHHSIM KOTHITUBHUX
MOpPYIIEHb, & TAKOX MEPEXOAO0M Bill JIETKUX KOTHITUBHUX
rnopyuieHb 10 neMeHuii [29]. BuBueHHs1 3MiH y rOJIOBHO-
MY MO3KY JIIOIWMHU 3a JOIIOMOIOI0 HelpoBizyasizaillii 3a-
3HAJIO BEJIMKUX 3MiH OCTAHHIMU pOKaMM, 1110 J1aJI0 3MOTY
MO-HOBOMY TMOIMBUTHUCS Ha cTapy mpobiyiemy. 3okpema,
BU3HAYECHHS MeIialbHOI CKpOHEBOI aTpodii 3 aKIIEeHTOM
Ha CTaH TilloKaMIa € YyTJIMBUM Ta BaXXKJIMBUM ITiIXOIOM Y
minTBepIkeHHi HasgsBHOCTI XA. O0’eM rirmoxkamiia € OTHUM
3 OCHOBHMX OioMapKepiB 3aXBOpPIOBaHHS, i MOp(oMeTpUy-
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HUIi aHaui3 11boro napamMerpa Ha ocHoBi MPT € ogHum 3
HaNOIbII YaCTO BUKOPUCTOBYBAHUX KPUTEPIiB JIS OLIiH-
Ku nporpecyBaHHs XA [36]. Byio BusiBJieHO, 110 TimOKaMIt
JETeHEPYE 11Ie 10 MOSBU CUMITOMIB XBOPOOHU i € TIEpIIOI0
MISTHKOIO, 1110 aTPODYETHCS, 3a SIKO WAYTh iHIII 30HU rO-
JIOBHOTO MO3KY Ha Mi3HiIomy eTarri XA.

ATpodiss MUTIANIMKIB i paHille Oyia imeHTUdiKoBaHa
MPpU IHIIUX HEHpoIereHepaTUBHUX 3aXBOPIOBAHHSIX, SIK-OT
JIOOOBO-CKPOHEBA IeMEHIIis, IeMeHIIis 3 TuibLsiMu JIeBi Ta
cynuHHa aeMeHlis [11], ockiabKu Bimirpae ¢pyHaaMeHTalb-
HY POJib y MTOCUJIEHH] eKCITIMTHOT MaM’sITi SIK Ha IPUEM-
Hi, TaK i Ha HEMPUEMHI €MOILIiliHI TToAPa3HUKU, MOMYJIIO-
BaHHi MpoleciB Koaudikallii Ta KoHcoimarii [46].

TakuM 4YMHOM, MEPBUHHUIA NereHepaTUBHUIA TTpolec
3 TIepeBaKHUM YPaKEHHSIM TPYM XOJiHEePTiYHUX Helpo-
HiB JIOKaJIi3yEThCS B TIIIOKaMIIi, a 3T0A0M Y JIOOHII Kopi,
MUTIAINHI, 0a3abHUX SOpax i MediaabHil MepeTHuHII, Ti-
JISTHKAX i CTPYKTYpax, 110 BilirparoTh BaxkJIMBY POJIb B yBa3i,
HaBYaHHi, IIpolecax rmam’ i [57].

BinmomMo mipo icHyBaHHSI IeBHOI 3aJIEXKHOCTI maM’sITi Ta
KOTHITUBHMX 31i0HOCTE Bill CTyIeHsI MOBHOTH XOJIiHEpriu-
Hoi nepenayi. KopensiiitHuii 3B’ 130K MixX alleTUIXOJiHOM,
naM’sITTIO Ta KOTHITUBHUMU 3Ii0HOCTSIMU OyB JOBEICHUIA
Ha HelipoximMiyHOMY piBHi [43].

Y rojloBHOMY MO3KY IMalli€HTIB, SIKi CTpaXKJalTh Ha
JEMEHIIi0, YaCTO BUSBIISIIM 3HAYHY BTPATY XOJTIHEPTiYHUX
HEWPOHIB MEPETHLOTO MO3KY, 1110 CYTTPOBOJIXKYBaJIOCS 3HU -
JKEHOIO aKTUBHICTIO HEOKOPTUKAIbHOIL XOIiHALIETUIATPAHC-
¢epa3u (ChAT) i HeOKOPTUKAJIBHOI alleTUIXOJIiHeCTepa3u
(AChE), s1Ki € BinMmoBimHO TOJIOBHUMU aHAOOJIYHUMM i Ka-
TaboMiYHUMU (pepMEHTAMM alleTUIIXOJiHY [43].

Bysio BCTaHOBJIEHO, 1110 CTYMiHb TSXKKOCTI AE€MEHIIIl Ta
HeHponaToJIoriyHMX 03HaK XA MOB’sI3aHUIA 31 3BHUXKEHOIO
akTtuBHicTIO ChAT 1a AChE, 1110 BKazye Ha BUpaKXeHUI
3B’S1I30K MiX XOJIIHEPTiYHUMU Oi0XiMiYHUMU aHOMAJTiIMU
Ta geMeH1ieto. Li maHi € ocHOBOIO 3araJIbHOBU3HAHOI HEMi-
poxiMigHOI Teopil po3namy Ii3HaBaJbHUX 3MiIOHOCTEN TP
XA [43].

Takum ynrHOM, OyJIO BCTAHOBJIEHO, 11O XOJiHEepriuHa
cucTeMa Bifirpa€e roJ0BHY poJib y Ipoliecax HaBYaHHS Ta
mam’sTi [3].

bazanbHi XoJiHepriYHi HEMPOHU MEPETHHOTr0 MO3KY
(ToOTO Ti, SAKi JIOKaATi30BaHi B MeliaJIbHill meperopoiili, ro-
PU30HTAJIbHI Ta BEpTUKaIbHII liaroHa bHiit cMy3i bpoka
Ta 6azasibHOMY s1Ipi MeliHepTa) 3a0e31e4yoTh OCHOBHI X0-
JIIHEPTiuHi IMIPOEKIIil Ha KOPY TOJIOBHOIO MO3KY i TiITOKaMII
i, IK OyJIO OMMCcaHo, 3a3HAI0Th MOMIPHUX JeTeHepaTUBHUX
3MiH Mif 9ac CTapiHHs, 110 IIPU3BOAUTH IO XOJiHEPTridHOI
rinogyHKIlii, siKa MoB’si3aHa 3 MPOTrPeCcyOYM MOTipIIeH-
HSIM TlaM’$ITi, MOB’s13aHUM 3 BikoM [24]. BikoBa mereHepa-
11is1 6a3aJIbHUX XOJIIHEPTiYHUX HEUPOHIB NEPETHBOIO MO3KY
MoOe OyTH BUKJIMKaHA 3MEHIIIEHHSM TpOodiuHOT MmiaTpum-
KU, Xoua ocabjaeHHs HeiipoTpodiuHoi curHamisaii (TooTo
akTOpa pocTy HEPBIB) y CECHCOPHUX HEMPOHAX TAKOX CITO-
CTepira€ThbCs IpY CTapiHHI. € IpUIyIIeHHSs, 0 (PYHKIIi0-
HaJlbHE KOTHITMBHE 3HWXXEHHSI, TIOB’sI3aHe 31 CTapiHHSM,
B IEpIIy Yepry € pe3yJbTaTOM BTPATH XOJIiHEPTIYHUX He-
PBOBUX KJIiTUH, a iHIII MeXaHi3MM, 110 BKJIIOYalOTh 3HU-
JKeHHSI eKCIIpecii reHiB, MOpyILIeHHS BHYTPIITHbOKTITUHHOL

CUTHaJi3allii Ta IMTOCKEJIETHOIO TPAHCIIOPTY, SIKi MOXYTh
orocepenKoBYBaTH aTpodito XOJMiHEPTIYHUX HEMPOHIB, 1110
MPU3BOAUTH A0 BiKOBOTO (DYHKIIIOHAJTBHOTO 3HMXECHHS
KOTHITUBHUX (DYHKIIii1, MatOTh IpYropsiiHe 3HaueHHs [15,
42, 54, 62]. Takox OyJ0 BUSIBJICHO, IO ITOCUJICHHS XOJi-
HEPrivHOI HelpOoTpaHCMicCii MOXKe IIPOTUMISITH ITOPYIIEHHIO
KOTHITUBHUX (PYHKIIiH, OB’ SI3aHUX i3 CTApPiHHSAM YU JIeTe-
HEepaTUBHUMU 3aXBOPIOBAHHSIMU TOJIOBHOTO MO3KY.

XogiHepriyHuii 1eiluT CIIOoCTepira€ThCs MpU AeMeH-
111 y MOEAHAHHI 3 1IepeOPOBACKYISIPHUMU TTOPYILIEHHSIMU
[19, 49]. MoX11BO, 11€ OSICHIOETHCS TUM, 1110 XOJIiHEPTiuHi
HEWpOHM Oa3aIbHUX BiIiIiB MEPEIHBOIO MO3KY, SIKi Oe-
PYTb YY4acTh y TAKUX KOTHITUBHMX Mpoliecax, K HaBUaHHS
Ta Imam’sITh, 0COOJIMBO YYTIUBI 10 immewmii [3, 34].

B yMoBax 3HMXKEHOTO CUHTE3y alleTUJIXOJiHY Ta IMij-
BUILEHOTO CIOXUBAHHS MOTO HEMpOHAMU 30ibIIYETHCS
3JaTHICTh HEMPOHIB HAKOMMNYYBATU €K30T€HHUU XOJIiH.
Lle crocTepexxeHHs ma€ IMiACTaBU BBaXKaTu, 110 CUCTEM-
He 3aCTOCYBaHHS OJHOTO 3 ITONEPEeTHUKIB XOJIiHY MOXe
3ar1o0iratu O0ioOXiMiYHUM TOPYIIEHHSIM XOJiHEPriyHOi
CUCTEMH, TUM CaMUM IOKPAIIylOYu KOTHITUBHY (DYHK-
1ito. [HIIMMU clloBaMU, € MPUITYIIEHHS, 1110 3aMillleHHS
BTpayeHUX XOJIiHEPTiUHUX (PYHKIIiii MOXE BUKOPUCTOBY-
BaTUCS SIK MaJliaTUBHE JIIKYBaHHST KOTHITUBHUX PO3JIaliB.
Byio 3pobieHo KinbKa Crpo0 X0IiHepriTHOro 3aMillleHHST
Yy XBOPUX i3 3HMKEHHSIM KOTHITUBHUX 3mi0HOCTel. Kiti-
HiYHi TOCTIiIKeHHS i3 3aCTOCYBaHHSIM aroHiCTiB MycKa-
PUHOMNOAIOHMX alleTUIXOJiHOBUX PELIETITOPIB, iHTi0ITOPIB
anetuiaxojinectepasu (AChE) ta cTuMyJsITOpiB BUBiJIb-
HEHHS alUeTWIXOJiHY MPOJAEMOHCTPYBaIu 3HAUHUM, alie
BOJHOYAC cabkuit epexr [43].

[lepiii cipoOu MOJIIMIIEHHS XOJIiHEPTiYHOTO BIJIUBY B
TOJJOBHOMY MO3KY Y TIALIiEHTIB, SIKi CTpaxka1aroTh Ha XA, 3a
JTIOTTOMOTOI0 BBEJICHHSI TIOTIEPEIHUKA XOJIiHY TPYHTYBaJIUCS
Ha YCIIIITHOMY JIiKyBaHHI iHIINX HelpomereHepaTUBHUX
3aXBOPIOBaHb MOMEpPeTHUKAMU HelipoMeaiaTopiB (Harnpu-
knan, L-DOPA nng nikyBanHst xBopoOu IlapkiHcoHa).
HesBaxalouu Ha oTpuMaHi paHillle OOHaTiJINBI pe3yJib-
TaTu, CTPOro KOHTPOJIbOBaHI KJIiHIYHi BUIIPOOYBaHHS HE
MOKa3aJIM 3HAYHOTO MOJIMIIEHHS MPY JIIKYBaHHI XOJiHOM
a0o setuTUHOM [49]. ¥V 3B’S13KY 3 1IUM, SIKIIO i TOMYCTUTH
HasSBHICTh y IIUX TTpenapaTiB KJIiHIYHOTO 3HAYeHHs, OTo
JIOCi OIIiHIOIOTH TTO-pi3HOMY. Po3po0Oka iHriditopisB AChE
LIEHTPAJIBHOI i, 1110 TilepeadavaThb CIPUSTIUBUN edeKT
IIpY JIiKyBaHHI XBOpoOM AJIbIireiiMepa, 3MycrIa JOCITiTHH -
KiB IOBTOPHO 3BEPHYTHU YBary Ha TOH BIUIMB, SIKMU 3Mmili-
CHIOE BTpaTa XOJiHEepriYHUX HEUPOHIB B IIPOLIECi PO3BUTKY
KOTHITUBHUX PO3JaiB, XapaKTePHUX ISl LILOTO 3aXBOPIO-
BaHHA [43].

KiiniyHi BUnpoOyBaHHsI 3 BUKOPMCTaHHSM IOIepe-
MHWKIiB alleTUJIXOJiHY MEPIIOro MOKOJIiHHS, TOOTO XOJIiHY
i JIGLIUTUHY, HE 3MOTJIM TOBECTH €(DEKTUBHICTb Y JIIKyBaHHi
Mali€HTIB 3 IeMeHIIi€I0 (He3aJIeXKHO Bil TOTO, BUKOPUCTO-
BYBaJIMCS TIperapaT ik MOHOTepartisi abo B KoMOiHallii 3
inri6iropamu AChE). IMOBipHO, 1ie GyJIO ITOB’SI3aHO 3 TUM,
1110 BOHU 3MOIJIM 30UIBIIMTY BMICT alIETUJIXOIiHY B MO3KY,
ajie He CTUMYJIIOBAIM BUBUIbHEHHS allETUIIXOJIIHY, @ TAKOX
3 TUM, 1110 BOHU MTOTaHO NMPOHUKAJIM Yepe3 remaToeH1eda-
JiuyHuit 6ap’ep [4, 44].
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IIprurHU HECTPOMOXKHOCTI e(hpeKTy 3aCTOCYBAHHSI L€l
JIIKyBaJIbHOI CTpaTerii He3p0o3yMiJli, MPOTe HEeraTUBHI pe-
3yJIbTaTH, OTPUMAaHI JIJIs1 XOJIiHy Ta (pochaTuauaxotiny (4,
26], He MOXYTh OYTU y3arajJibHEHi JUIsl BCiX XOJIIHEPTIYHUX
nornepeaHuKiB [44, 59].

Iarioitopr AChE migBHUIyoTh YMICT alleTHIXOIIHY B
CUHANTUYHIN IIIMHI, YIOBUILHIOIOYN 10T0 (pepMEHTATUB-
He PO3IIEIJICHHS, i Ha ChOTOIHI MOoKa3aHi ISl CUMIITOMA-
Tu4Horo JikyBaHHs1 XA. [lig iHrioitopiB AChE BuBuanacs
B YMCJICHHUX KJIIHIYHUX JOCTiIKEHHSIX, TPOTE PETPOCIIEK-
TUBHUM aHaIi3 OLIbIIOCTI JOCTiI>)KEHb CBITUYUTD PO Te, 1110
CNIPUSITIINBUIA TOBrOCTPOKOBUIA KITIHIYHUI eDeKT, 110 3/Tiii-
cHioeTbed iHriditopamu AChE 111010 KOTHITUBHMX, (DYHK-
LiOHAJIBHUX i MOBEAIHKOBUX CUMIITOMIB XA, HE3HAYHUH i
Ha MPAaKTULI He 3aBXIU o4eBUAHMI [6, 7, 31].

3aco0u Ipyroro MOKOJIiHHS (XOIiHy albdociepar, M-
TUKOJIH) 10Ope IMIPOHNKAIOTh Y TOJIOBHUM MO30K. XOJIiHY
anbdocuepar (L-a-rainepuHdocdopuiixosiin), K HaIiB-
CUHTETUYHE IoxinHe (GochaTUIMIXO0iHYy, € BITHOCHO HO-
BUM XOJIIHEPTiYHUM IpenapaToM. JoKIiHIYHI JTOCTiIKeHHS
MoKasaju, 1O L5 peYOBUHA 30iJblIyEe BUBIJIbHEHHS alle-
TUJIXOJIIHY B TilmOKamMi y 1rypiB [53] i TUM caMuM cripusie
HaBYaHHIO Ta MOJIIMIIEHHIO TTaM’SITi Y MiIAOCIiIHUX TBa-
PUYH, CIIpUSIE TIEPETBOPEHHIO iMITYJIbCIB Y TOJJOBHOMY MO3-
Ky, @ TAKOX 3HUXYE BIiKOBI CTPYKTYPHi 3MiHU Yy JJOOOBUX
YacTKax Ta TIITOKaMIIi y IIypiB. 3 (PyHKIIIOHAJTBHOI TOUYKM
30py XOJIiHY alib(ociiepaT Ma€ MO3UTUBHUI BILUTUB HA KOT-
HITUBHI (PYHKIIIi TpY eKCIIepUMeHTaIbHOMY MOAEIIOBaHHI
MPOLECiB CTapiHHS B TOJIOBHOMY MO3KY, @ TAKOX KOMIIEH-
Cy€ po3Jaau Iam’sITi, CHpUYMHEHi TPUIOMOM CKomoiaMi-
Hy [53]. Ha mincTaBi HaBeaeHUX BUIIE JaHUX OYJI0 BCTAHOB-
JIEHO TTapacUMITaTOMIMETUUHY Iil0 XOJIiHY ajbdociepary,
1110 BUMPABIOBYE MOTO KJIiHIUHE 3aCTOCYBaHHSI IS JIiKY-
BaHHS Malli€HTIB, SIKi CTpaXIal0Th Ha KOTHITUBHI pO3JIa/Iu.
Buxonsuu 3 MexaHi3my oro fii, xoniHy aiabdociepar OyB
BiIHECEHMI 10 MapacCUMITATOMiMETHUKIB LIEHTPAIBHOI Hil IK
Yy MiXKHapOIHMX CTaHIApTax Ha JIiKapchKi MpemnapaTtu, Tak i
B MixxHaponHoMy Ki1acudikaTopi xBopo0 [43].

XoqiHy anbdociepar cepel KJIiHiYHO MPOTECTOBAaHUX
XOJIIHePriYHUX IMOMNEPETHUKIB € CIIOJYKOIO, sIKa, MMOBip-
HO, MoKa3ajia HalOiIblTy e(DeKTUBHICTh, a TAKOX XOPOIILY
MEPEHOCUMICTh Y MAIi€EHTIB 3 XA JIETKOTO Ta CepeIHbOrO
CTYMEeHs TSKKOCTI Ta CyAMHHO AeMeHIlieto [44]. Ockiib-
KM BiH JIETKO J0JIa€ reMaToeHledaniyHuii 6ap’ep, MMo-
BipHO, BiH /i€ K MeTabOiYHO aKTUBHUIA IOHOP XOJiHY B
TOJJOBHOMY MO3KY Ta CIIPaBJIsie HEHPOTIPOTEKTUBHI eeKTr
B €KCMEPUMEHTAIbHUX TBAPUH i3 CYTUHHUM YpaXXeHHSIM
TOJIOBHOT'O MO3KY. XOJiHEepTiuHi 0a3albHi CTPYKTYpHU Ie-
PEIHBOTO MO3KY, 3aJIy4eHi 10 KOTHITUBHOI IisUIbHOCTI, 0CO-
OJIMBO YYTIMBI 10 imeMii. Lle crocTepexxeHHsI MoXe TMosic-
HUTHU BUPAXEHUU XOJTiHEPriyHUN nediuuT npu CyIuHHUX
HelipoaereHepaTUBHUX hopMmax 1eMeHlii [49].

Xominy anbgoclepat NOTeHIITHO KOMIIEHCYE OioXiMid-
HU Ta QYHKIIOHAIBHUI AedilIUT Y XOJIiHepriuHilt cucre-
Mi, sIKa 3a3HaJla BIUIMBY T'OCTPOI illleMii, 10 0OTPYHTOBYE
1Oro 3aCTOCYBaHHS TIPU TOCTPUX MTOPYIIEHHSIX MO3KOBOTO
KpoBoo0Oiry | 43].

Mexanizm 0ii. XomiHy aabdociiepar 6epe y4acTh y MeTa-
001i3Mi (hocdoIiIiaiB MO3KY, pO3IIETLUIIOI0YNCH (DePMEHTOM

rinepuiIpochOpUIXOTiHIIECTEPa30l0 Ha MOJIEKYJTY XOJIiHY
Ta MOJIEKYJy TitepuH- 1 -pocaty. XoJiH Moxke OyTh BUKO-
PUCTaHUIA 711 CUHTE3Y alleTWIIXOJIiHY, TO/i SIK TUIillepyH- 1 -
docdat micns GpochoprnroBaHHS MOXe TTOTPAUTH Y Goc-
doninigHuii myn. Bin noneriiye npouec cuHTesy docdoti-
MiIiB Ta DILEPOJIITiAB KIITUHHAX MEeMOpaH, IiIBULIYIOYN
CTYITiHb IXHBOI ITIMHHOCTI. AKTHUBAIIisI IIMX IUISIXiB MOXeE 3a-
0e3MeunTH SIK BUIBHUM XOJIIHOM, TaK i ¢pocoimimaMu ajs
CHUHTE3Y alleTWIXOJIiHy Ta BiTHOBJIEHHS KOMITIOHEHTiB MEMO-
paHM HEPBOBUX KJIITHH. 3 iHIIIOTO OOKY, SIK XOJIiHKiHAa3a, TaK
i hocdoxoniHanmunTpaHchepasa 31aTHI BUKOPUCTOBYBATU
XOJiH mis popMyBaHHS (pocdoniniaiB. TakuM YMHOM, XO-
JIiIHY anb@oclepaT € IKepesIoM XOIiHy Tiei X Gopmu, Ky
KJIiTHa HalyJsa O, MOTJIMHAIYM CBOI BJIaCHI MEMOpaHH, i,
MMOBipHO, (hOPMOIO XOJTiHY, IKY HEHPOHU BUKOPUCTOBYIOTh
IIJIST CUHTE3Y alleTWIIXOJIiHY, KOJIA IIOTpiOHA OiTbIIa KiTbKiCTh
XOJTiHY 200 KOJIM BiH MaJIOMOCTYITHHIA [56].

XBopo6a AAbUrenmepa

MuHy10 OiTbIIIe HixX CTO POKIiB 3 MOMEHTY ITOSIBU IIep-
KX MaTO}i3i0I0riYHNX XapaKTePUCTUK XBOPOOU AJIbII-
reiimepa. [Ipu XA po3BUBa€ThCs aTpodisi TOJTOBHOTO MO3-
KY: YpaXkeHHSsI BUpaXXeHe Yy CKPOHEeBHX YacTKaX i TiMoKaMITi.
Jlesiki moCimKeHHs BKa3yloTh Ha CWJIbHY KOPEJISILIiI0 MixX
TSDKKICTIO IEMEHIIii Ta cTyneHeM aTpodii CKpOHEBOI YacT-
KU, BU3HaYeHUM 3a joromoroo MPT [45]. MikpocKortiuHi
TOCITIIKEHHS TOJIOBHOTO MO3KY Y TIALIIEHTIB 3 XA BUSIBUIN
BTpaTy HEWPOHiB (BBAXKAETHCSI OCHOBHOIO MMPUYUHOIO KOT-
HiTUBHOTO IedillUTy) Ta PeTPECUBHI SIBUIIIA, 1110 3a4ilalOTh
3JIMIIKOBI HEMPOHU, SIKi XapaKTepU3yIOThCS YHIKATbHUMU
pucaMu: HUTKOIIOAIOHUMU CTPYKTypaMu (HelipodiOopuiisip-
Ha JereHepallisi), OBOITHMMU BKIIOUEHHSIMU (TpaHy/10-Ba-
KyoJibHa IUCTPpO(ist) Ta 30iIbIIEHHSIM IIiIIBHOCTI CEHUIb-
HuX OJstok [12, 51].

BubipkoBe 3HMXXEHHSI €eKCIPeCii XOJIiHepTiYHMX MapKe-
piB, SIK-OT XOJIiH-aleTUITpaHc(epasa Ta alleTUIXOJIiHeCTe -
pasa, OB’ si3aHe 3 TTIOYaTKOM KOTHITUBHMX MopyIiieHsb [50].
3HUKEHHSI PiBHS XOJIIHEPTIYHUX MapKepiB MpOIopliiiiHe
IIUTBHOCTI HeHpodiOpMIIpHUX 3MiH Ta BUPAXKEHOCTI XBO-
pobu. HecenexTuBHi MycKapMHOBI aHTaroHiCTH, TaKi K
CKOITIOJIaMiH, SIKMI 3HMKY€E KOTHITUBHI (DYHKIIii, CIIPUSIIOTh
MpOIyKIlii 6eTa-aMijoiny Ta 3HIKYIOTb aKTUBHICTh ajibgha-
cekpetasu [38]. TouHi MoJIeKyJISIpHI MexaHi3Mu, 110 OIOo-
CepeNKOBYIOTH JIit0 XOJIiHEPTiYHMX ITpernapaTiB y HaBYaHHI i
rmam’sTi, Ta iX JKUTTE3MATHICTD Y JIIKyBaHHi 10Ci iepeOyBa-
I0Tb y CTafii BUBYeHHs [9]. ¥ xBopux Ha XA OyJI0 BUSIBIIEHO
3HMDKEHHSI KiJIBKOCTI Ta IIUTbHOCTI HIKOTUHOBUX PELIETITO-
piB (04p2), 3HMKEHA ekcrpecist a3, o4 Ta o7 cyOonUHULb Y
KOpi Ta TiMmokamIli, a TaKOX 3B’sI3yBajibHA 3MaTHICTb 07 Ta
04 KipKoBMX peLenTopiB rinmokammna [17, 47, 63].

V nmocnimXeHHSIX MoKa3zaHo, 1o Ipu XA IopylieHa
nepeaaya XoJliHepriYHMX CUTHAIIB. ALICTUIXOJIiH Ta ioro
peLenTopU, 30KpeMa 07, BBaXKalOThCsl BHYTPIIIHIMU Heli-
pPOIMPOTEKTOPAMHU, OCKIJIbKA BOHU MOAYJIOIOTH 30y1IM-
BiCTb HEMpPOHIB, omocepeaKoBaHy riayramatom [21, 37].
[TopyureHHs1 riyTaMaTepriyHoi HelipoTpaHceMmicii mpu XA
CIOYaTKy CIOCTepiraloTbCsi B eHTOPUHAJBHIN KOpi 3 1Mo-
JATBIIUM 3aJTyYeHHSIM TiloKaMIia, MUTIaaenoiOHoro Tifa,
J1000BOi Ta TiM’s1HOI Kopu [18, 40].
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JiarHOCTUYHI METOAM, TaKi SIK MO3UTPOHHO-EMICiliHa
tomorpadist i MPT, Bce uacTiilie BAKOPUCTOBYIOTbCSI B KJTi-
HIYHil IpaKTUIli, IIsSI TOro mo0 MaTy OijblI 00’ €KTUBHI
Ta €IMHI TapaMeTpu ISl JiarHocTuku [28]. 3a jonmomoroo
MPT MozxHa BUSIBISITA 3aXBOPIOBAHHS HaBiTh HAa TTIOYAaTKO-
BUX CTaisIX Ta BiAPI3HATH JETKi (DOPMU Bill TSKIMX (OPM
3aXBOPIOBAHHS IIIJISIXOM OLIIHKU CTYMeHs liepeopaybHOT
arpodii. JliarHo3 XA B meplily 4epry IpyHTYETbCS Ha KJTi-
HiuHux Kputepisx [1, 39], xoua Giomapkepu MiABUILYIOTh
TOYHICTb OiaTHOCTMKU Ta iX BUKOPUCTAHHS CTAa€ CTaHIap-
TOM B olliHLi gemeHii [18, 30, 33, 52].

Buxonstum 3 Tak 3BaHO1 XOJTIHEPTivHOI MiIOTe31 repiaTpuy-
Hoi tucdyHKIT mam’s1Ti, Oy/iM 3anmporoHoBaHi pi3Hi hapma-
KOJIOTiYHI IMiIX0au y crpobax KOPUTYBATH XOJIHEPTiYHUIA
nedinut, 1o croctepiraethes B LIHC y xBopux i3 cyaMHHOIO
nemeHIniero Ta XA [4, 20, 22]. Iuri6itopu xomninectepasu (IXE;
30KpemMa, TOHeTIe3UI, TaJJaHTaMiH Ta PUBAaCTUIMiH), CITOYaT-
Ky 3aIIpOIIOHOBaHi B OCHOBHOMY JIJIS1 JIIKyBaHHSI KOTHITUBHUX
CUMIITOMIB XA, ChOIOIHi aKTUBHO BUBYAIOTHCS 11 KOPEKIIil
IHIIMX TTPUYMH KOTHITMBHOI IUCGYHKIIIT Y TOPOCIUX, BKIIOY-
HO i3 cynuMHHO aemeHiero [20, 22, 23].

SIK BXe 3ramgyBajiocsi BUIlE, OCHOBHOIO O3HAKOIO XBO-
pobu AJblireiiMepa € aereHepallist 0a3aJIbHUX XOJIiHepriu-
HUX HEHPOHIB MEPeAHOTO MO3KY, 1110 CIIPUYMHSIE 3HAYHU I
nediuT nUIsSIXiB KipKOBOI XOJTiHEpTiYHOI HEHPOTpaHCMICiT,
TOOTO CMHTE3, BUBLTbHEHHST Ta TIOTJIMHAHHS alleTUIIXOJTiHY,
a TaKOX aKTUBHICTb alleTUIXOMiHTpaHcdepasu [4, 45]. 3 on-
Horo 00ky, IXE mMaioTh moMipHMii, ajie MO3UTUBHUI BILIVB
Ha KOTHITUBHI AUC(YHKIIII Ta TOBEAiHKOBI pO3/1aau, TUIIOBI
JUTSL IEMEHLIIT y JopociivX. 3 iHILIOro 60Ky, X0JIiHY ajibdoclie-
part Mokasas OiIbII BUCOKY aKTUBHICTb ITOPiBHSHO 3 iHIIMMU
XOJTIHEPTiYHUMU MOTepeTHUKAMU TOTO X Kiacy [43].

Y 0araTtolueHTpOBOMY paHIOMi30BaHOMY ILIale0o0-
KOHTPOJIbOBAHOMY HOCIiIKeHHI, IIPOBEAECHOMY 3a Y4aCTIO
261 mawi€eHTa 3 JereHepaTUBHOIO JEMEHIIIEI0 ajbLreiiMe-
PiBCBHKOTO THITY JIETKOTO Ta IIOMiPHOTO CTYIIEHS, JTIKyBaHHS
xoJiiny asibdocuepaTom (1200 mr/nens nipotsirom 180 nHiB)
3HAYHO CITOBIJIBHMJIO 3HMKEHHST KOTHITUBHUX (DYHKIIIN 3
MoJiiMnileHHsIM Ha 4—7 6aJliB 32 KOTHITUBHOIO MiALIKAI0I0
HampuKiHLi JikyBaHHs. KpiM Toro, maui€eHTu, sKi oTpu-
MyBaJIU XOJIiHY ayibdhocliepart, moKa3ajau 3MEHIIEHHS BCiX
CUMIITOMIB, OIlIHEHUX 3 BUKOpHUCTaHHSIM Mini-Mental
State Examination (MMSE), Global Deterioration Scale,
Alzheimer’s Disease Assessment Scale-Behavioral Subscale,
Alzheimer’s Disease Assessment uepe3 90 i 180 qHiB mmopiB-
HSTHO 3 BUXiITHMM PiBHEM, TOI SIK y TPYIIi Ij1a11e00 Ii CUMII-
TOMU 3aJIMIIAJIACS HE3MIHHUMM a00 IIporpecyBanu |14].

3 TeOpPeTUYHOI TOUKU 30pY, XOJiHEPTiuHy HelipoTpaHC-
MiCil0 MOXHa MOCUJIUTU 3a IOMOMOT0l0 KOMOIHOBAaHOTO
3aCTOCYBaHHS TonepeaHuKiB xouiHy ta IXE. ®akTuuHO
MOoIepeIHUKN XOJAiHy MoIu O 3a0e3MeuynTy OUIbIINY Kilb-
KiCTb CyOCTpaTy JUIsl CUHTE3Y alleTUJIXOJIiHY, PO3IIETICHHS
SIKOTO CITOBITbHIOETECS 3a monomoroio IXE. Lliit rimore3i
BIATIOBIZAIOTh pe3yJIbTaTU JOKJIIHIYHUX TOCTIIXEeHb, SIKi
BKa3yloThb Ha Te, 1110 KOMOiHOBaHe 3aCTOCYBaHHS IIEHTPaJb-
HOTO XOJIIHEPTiYHOTIO IIpenapaTy — XOJIiHy anabdoclepary
Ta IXE 3Ha4HO motiniiye XojliHepriyHy HelipoTpaHCMIicCiio
[5] i Mmae HabaraTo OiIbII BUpAXKEHUIT HEMpOMeaiaTOpHUI
edexkT, Hixk MmoHoTepamis I[XE [3, 55, 59].

ExcnepumeHTanbHe JOCIIXKEHHS, TPOBENEHE Ha J0-
pocaux caMusx wypiB Wistar, mokasaao, 110 MOE€THAHHS
XOJIiHYy ajbdociepary 3 puBaCTUTMIHOM 3aJIE3KHO BiJl 103U
30ibIIYBaIO K PiBHI alleTMJIXOJiHY, TaK i 3B’SI3yBaHHS
[3H] remixomninito-3; i epexrr Oynu nenio Oibin BUpaxeHi
B TIITOKAMITi, HiXX y JIOOOHII Kopi abo cmyracTomy Timi. Ha-
BIIaKM, BBEJASHHS XOJIiHY He MOTEHIIiI0BaI0 e(PEeKTH puBac-
turminy [5]. Lli pe3yabTaTu y3roixKyloThCs 3 MOIepeaHiM
€KCMEePUMEHTATbHUM JIOCITIIKEHHSIM, SIKE M0oKa3ano, 110
OIHOYACHE BBEJIEHHS XOJIiHy aiboclepaTy Ta 1031 pyuBac-
TUTMiHY, Y YOTUPHU pa3u HUXKYOI 32 CTAHIAPTHY, ITiBUIILYE
piBEHb alleTUJIXOJiHY Ta iIMyHOPEaKTUBHICTh, IPUYOMY 1€
301IbIIIEHHS OYJI0 OibII BUpaXKeHe B Timokamri. [TepeBara
3aIPONIOHOBAHOT KOMOiHAIlil MOPiBHSIHO 3 MOHOTEPAITIEI0
iHTiIGiTOpOM XOJliHEeCTepa3u nosisirae y Huxunx nosax IXE,
HEOOXiTHUX IS ITiIBUILEHHS PiBHS alleTUIXOIIHY B MO3KY.
Lleit acmekT TakoxX MOXe OyTM KOPUCHUM TSI 3HVKEHHS
MMOBiIpHOCTI MOOIYHMX a00 TOKCUYHUX e(PeKTiB (HacaMIie-
pe IIJTYHKOBO-KUIIKOBUX Ta MEYiHKOBUX), CIIPUUYMHEHUX
IXE. IH1I0I0 MOTEHIIITHOIO MepeBaro KoMOiHallil MOXe
OyTH JOCTYMHICTb OibIIOI KUIBKOCTI XOJIiHY i, OTXKe, alle-
TWIXOJIIHY Y MALli€HTIB, Y IKUX iHTiOyBaHHSI XOJdiHeCTepa3u
Moe OyTh HeedeKTUBHUM Yyepe3 HU3bKUI piBeHb HENpO-
TpaHCMiTepa B XOJIiHepTiYHMX cUHarcax [5].

Buxonsiun 3 BUILIEBUKIIAAEHOTO, aKTyalbHUM € KIIi-
HigyHe pocruimkeHHT ASCOMALVA (Association between
the cholinesterase inhibitor donepezil and the cholinergic
precursor choline alphoscerate in Alzheimer’s disease),
MpUCBSIYeHEe BUBYEHHIO acolliallii MixX iHri6iTopoM XoJi-
HecTepas3u JTOHEMEe3MUJIOM Ta XOJiHEePriYHUM MOIMepeHM -
KOM XOJliHy ajibhocuepaTy npu xBopobi Asblireiimepa,
sKe OyJ10 po3po0JieHe, 00 OLIHUTHU, YU € 1 KOMOiHallist
e(eKTUBHOIO KJIiHIYHO, 110 OyJIO JOBEACHO B JOKIiHIYHUX
TMOCITIKeHHSIX [2, 55]. Y paHaomizoBaHOMY 111a11600-KOHT-
pOJBOBAHOMY MOABIHHOMY CIIIIIOMY OOCIIiIKEeHHI Opaim
yuacTh 56 Mali€HTIiB, IKUM OYJI0 IPU3HAYEHO TOHEMe3UI +
maue6o (D + P) abo nonenesun + xosiHy ajibdociepar
(D + CA) i akuM 10poKy OpoTsAroM 4 pokiB MPOBOAUIN
MPT Mo3Ky Ta HEIPOIICUXOJIO0TiYHE TeCTyBaHHSI.

IMpomixHi pesynbratn nochiimkeHHs: ASCOMALVA
TicJI MEePIIOro Ta APYroro poky JIiKyBaHHS Oyiu oryOJti-
KoBaHi [2, 3]. CborogHi MU MaeMO y3arajibHeHi pe3ybTaTi
nociimkeHHs: ASCOMALVA micast 3 pokiB criocTepeskeH-
H$I, BKJIIOYHO 3 JTaHUMU MOP(HOMETPil TOJIOBHOTO MO3KY.
[NepeHoCcHMICTB JIiKyBaHHS OyJIa OMHAKOBOIO B 000X IrpyIiax
mauieHTiB. KorHiTHBHA OLIiHKA MOoKa3aia 3HAYHY Pi3HUIIIO
MiX IBoMa ekcrnepuMmeHTaabHumu rpynamu (D + CA ta
D + P). 3okpema, cy0’extu rpynu D+P noxaszanu 3HauHe
TMOTipIIEHHS 3araJbHOr0 KOTHITUBHOTO CTaTyCy (3a JaHUMU
mwkan MMSE ta ADAS-Cog) nopiBHsiHO 3 rpynoio D + CA
3 24-10 MiCsILIsI CITOCTEPEXKEHHSI 10 TPhOX POKiB JTiKyBaHHSI.

dyukuioHanbHa OLIHKA IMOKa3aja 3HAYHY Pi3HUIIIO
MiX nBOMa rpynamu. A came, y rpyni D + P Bigznauano-
Csl 3HaYHE TIOTipILIeHHs OliHKM 3a 1mkano BADL (Basic
Activities of Daily Life) Ta IADL (Instrumental Activities
of Daily Living), BiznmoBimHo 3 18-ro ta 30-TO Mics1iB
CIOCTEPEXXEHHs A0 TPhOX POKiB JIiIKyBaHHS, ITOPIiBHSIHO i3
rpynoio D + CA. Pe3yabraTv NMOBEAiHKOBOI OIIiIHKM IT0-
Kas3aJi 3HauHe 3HVDKEeHHS TSKKOCTi (3a mkanoo NPI-F
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Neuropsychiatric Inventory frequency x severity) Ta guctpec
ocobu, o 3aiicHioe gorsn (NPI-D, Neuropsychiatric
Inventory caregiver stress), y Nali€HTiB, Ki OTpUMYyBaIu
D + CA, nopiBHsiHo 3 D + P 3 24-10 Micsitisi criocTepeskeH-
HSI 10 TPbOX POKIiB JIIKyBaHHSI.

V nauienriB rpymu D + P Oyito BUSIBIIEHO CTaTUCTUY-
HO 3HauyIIe 3MeHIIeHHS Cipoi peYOBUHU TTOPiBHSIHO 3 BU-
XiTHMM piBHEM Ha OIPYroMy Ta TPeThOMY POKaX JIiKyBaHHSI.
Toni sx nikyBanus B rpyni D + CA npusBeo 10 CyTTEBOI
BiIMiHHOCTI BiJl BUXiZTHOTO PiBHS JIMILIE HA TPETHOMY POLIi
JIIKyBaHHS. Y XOMdi JOCiIKEHHSI CIOCTEpirajocs: mporpe-
cyloue 3MEHILIeHHsI 00’eMy Tinmokamra, ske O0yjao Oiibin
BupaxeHuM y rpymi D + P, vixk y rpyni D + CA. PisHuus
MiX IBOMa rpyrnaMmu OyJjia OijbIl 3HAUYIO ISl IPaBOTO
rimokamria MpoTSITOM TPbOX POKIB JIIKyBaHHSI, TOJ SIK T€ X
came Oy710 3ahiKCOBaHO ITiCJIST APYTOTO Ta TPETHOTO POKY
JIIKyBaHHSI [IJIS1 JTiBOTO TilmoKamIia. AHaJIOTiYHi BiIMiHHOCTI
OyJ11 BUSIBJICHI B TpyMax MixX ITpaBUMM Ta JIiBUMU MUTIAJIM -
HaMM, SIKi He OyJIM CTaTUCTUYHO 3HauylmuMu. Mopdome-
TPUYHMIA aHaJTi3 OYB TaKOX IPOBEIECHUN 111010 Iapariro-
KaMMaJlbHUX 3BUBMH, Oa3ajlbHUX TaHIJIiIB (XBOCTaTe SIAPO,
HIKapayna, 6iga Kymist) i JoOHOI Kopu (BEpXHs i cepemaHst
JIOOHI 3BUBUHM ). TeHaeH1is 10 1iepedpasibHOT aTpodii Oya
aHaJIoriyHa OMUCaHiil BUIle [JIs1 aHATi30BaHOI TiISIHKU.
Y nmaparinokamrii atpodist Oysia MeHIII BUpaxkeHa BXe Ha
MEPIIOMY Ta IPYTOMY POLI JiKyBaHHsS. Y BEpXHill JTOOHIM
3BUBMHI BiIMiHHOCTI OyJIM BipOTiZTHMMM MiX ABOMA IpyIia-
MU 4epe3 TPpU POKMU JIiIKyBaHHSI, TOMI SIK y CepeaHiil 100Hii
3BUBMHI BiIMiHHOCTi Oy/I1 CTAaTUCTUYHO 3HAUYIIMMU IIPO-
TSITOM MEPIIKX IBOX POKiB JliKyBaHHs1. CriocTepiraiaocs mo-
CTYMOBE 3MEHILIEHHSI 00’€My XBOCTATOTO siapa, OiIbII BU-
paxkeHe y rpyni D + P. AHani3 06’emy 1Ikapaiymny rmokasan
nporpecytouy atpodito 3 MOBIIBHIIIOW IIBUIKICTIO TTPO-
necy y rpymi D + CA. Lle 3HmkeHHS 00’ €My OyIJI0 cTaTuc-
TUYHO 3HAYYIIMM ITiCJIsl IBOX POKiB JiKyBaHHs. O0’eMHMIT
aHaJji3 0J1imoi KyJli BUSIBUB aHAJIOTIYHY TEHICHIIIIO 3 IIPO-
rpecyr4oio aTpodi€io MPOTIroM TPhOX POKIB JIiKyBaHHS,
1110 OyJia MEHIII BUPaxKeHOIO y Talli€HTIB, SIKi OTPUMYBaJIU
nikyBaHHs D + CA. AHaniz 06’eMy BEpXHbOI Ta CEpeIHbOI
JIOOHOT 3BUBMH MOKa3aB HAIBHICTb CTATUCTUYHO CYTTEBUX
BiIMiHHOCTEI MiX ABOMA rpyrnamMu Mali€eHTiB 32 TPU POKU
JIIKyBaHHS;, y CepenHili TOOHii 3BUBUHI pi3HUILI OyJia cTa-
TUCTUYHO 3HAYYIIOIO B MEPIIIi 1Ba POKU JIIKYBaAHHSI.

AHaJi3 maHuUX, OTPUMAHUX IIiJ Yac IOCIiIKeHHS
ASCOMALVA, BusiBuB InependayyBaHy liepeOpajibHy
aTpodiro 3 MepeBaXKHUM YPaXKEHHSIM TilloKaMIla Ta MUT-
JIaJIeNoai0HOTO Tijla y BCIX MAlli€HTIB 3 KOMIIEHCATOPHUM
301JIbIIIEHHSIM 00’ €My 1IepeOpOCITiHAIBHOI PiAUHU (3aMicHa
rinpouedaisi BHaACIiA0K 3MEHIIIeHHSI Macu MO3KYy). LIIBun-
KiCTh MporpecyBaHHs aTpoii OyJia 3HaUHO BUILIOIO B IPymi
OpuiioMy JIvILe JoHerne3uTy. MeHIl BupaxeHa atpodist B Ii-
JISTHII TilTOKaMITa Ta MUTIAIeNOIiOHOrO Tijia 30iranacs 3 Kili-
HiYHOI0 e(PeKTUBHICTIO, TTOKA3aHOIO 3 TOYKU 30py KOTHITHB-
Horo 3HMXeHHs (3a nanumu 1mKkaa1 MMSE ta ADAS-Cog) Ta
MOJIITIIIeHHS TOBEIiHKOBUX MapaMeTpiB, 3a BiATyKaMu OCi0,
SIKi 3OIMCHIOIOTH MOIJISA (BiIITOBITHO 10 AaHMX IKam NPI).
MeHn1 BupaxkeHa aTpodis rimokamiia Ta MUTIAJIeIIonioHOro
Tija, 110 CIIocTepirajgacs y Nali€HTiB, SIKi OTpUMYBaIn XO-
JIiHY ayibhocliepaT Ha J0JAaTOK J0 CTaHAaPTHOTO JIiIKyBaHHS

JTIOHETIE3UJIOM, CBIIYUTb, 1110 BUPAXKEHW I XOTIHEPTiYHUA -
(ituT KOPUTYETHCS JIIKyBaHHSIM aHTHUXOJIIHECTEPA3HUM Tpe-
rapaToM ~+ TIOTIEpeaHUK XOJIiHy (XOJiHy aabdocuepar), siKi
MOXYTb TaJIbMyBaTH MPOTPECyBaHHS ypaxKeHHS TOJIOBHOTO
MO3KY, TumoBe 1t XA [10].

Kopensuiiine mocmimkeHHs IT0Ka3aj1o0, 110 Pe3yIbraTh
KOTHITUBHUX i (PYHKIIIOHAJIbHUX TECTIiB ITOB’s13aHi 3 aTpodi-
€10 Cipoi Ta 0iJ101 peuoBUHMU, 3 OLIBII CIA0KMM (ajie 3Havy-
IIMM) 3B’SI3KOM i3 30iIbIIEeHHSIM 00’ €MY CITMHHOMO3KOBO1
pinuHu (3amicHa riapouedanist). HeiiporicuxosoriuHe Tec-
TYBaHHS BUSIBUJIO CTATUCTUYHO 3HAYYIILY TiepeBary y naili-
€HTIB, sKi orpumyBaiu D + CA, mopiBHstHO 3 D + P. Briius
komb6iHaii D + CA OyB nepeBakHO Ha KOTHITUBHI (DYHKIIiT
Ta TTOBEIIHKOBI CUMIITOMM 3i 3HAYHUM 3HUXKEHHSIM CTpecy
B 0Ci0, fKi 3[1ilICHIOIOTH JOTJIsI, TOYMHAIOYM 3 TIEPIIOTro
poky mikyBaHHA. Illogo moBcsgkaeHHOI (DYHKIIIOHAIBLHOT
AKTUBHOCTI Pi3HULIS Y TpYIIaxX cTaja 3HAUYIIOIO ITiCJIsI IBOX
pokiB smikyBaHHs. [lepeBaru nikyBanHsi D + CA Oynu mo-
MiTHI HacaMIIepe Micisl TPUBAJIOro (Ba pOKuU) JIiKyBaHHS,
IO CBIMYUTH MIPO TE, 1110 MOTPiOEH AeSKUIA Yac 715l TPOSIBY
edekTty xoniny anbbocuepary [10].

[TamienTn 3 XA B Mo€IHaHHI 3 11epeOpPOBACKYISIPHUM
ypaxk€HHSIM TOJIOBHOTO MO3KY CTAHOBJISITh HaWBUILMUIA
BiJICOTOK 0Ci0 cTapevoro BiKY, sIKi CTpaX1aloTh Ha HaOy-
Ty JE€MEHIIiI0, IIPO IO CBigYaTh JaHi MATOJOTIYHUX, eIli-
JIEMIOJIOTIYHUX i PETPOCIIEKTUBHUX OOCTiIXeHb [39, 51,
63]. MoXIUBHMIA B3aEMO3B 130K MiXX HEMPOIETeHEPATHB-
HUMMU Ta CYAUHHUMU YPAXKEHHSMU, 1110 JIeXKaTh B OCHO-
Bi maTo@iziosorii Ta KJIiHiYHOrOo nepediry XA, € oqTHUM 3
MUTaHb, 1110 YacTo oOroBopiotoThes. [lependavyaerses, o
CYIMHHE YpaxKeHHSI MOXe IMOTEeHIIiI0BaTU KJIiHiYHI TPOSIBU
JIeTeHepaTUBHOI IeMeHIlii a00 CYyIWHHI Ta JereHepaTUBHi
MaTOJIOTiUHI TPOLIECU MOXYTh IIPOTPECYBATH TapajieIbHO
[30, 33]. HezanexHo Bia BUIlle3a3HaUYCHUX MPUTMYILIEHbD,
naiieHTH 3 XA B IMIO€AHAHHI 3 IIepeOPOBACKYISIPHIM ypa-
KEHHSIM CTaHOBJISITh HAMOIBIITY TPYITY JITHIX JTIOOSi, SIKi
CTpaXIaloTh HA AEMEHIIII0 i y SIKMX 3aXBOPIOBAHHS MPO-
rpecye Haiibiabll arpecuBHO [37]. 3 orisiay Ha BiICyTHICTh
Ha ChOTOJHI OiJbIll e(DEKTMBHUX METOMIB JiKyBaHHS XA
NOLIJBHOIO € ONTUMIi3alisl JOCTYMHUX TepaneBTUUYHUX
cTpaTeriii 3 ypaxyBaHHSIM CyTUHHUX (haKTOPiB pu3uky [3].

LlepebpoBACKYASPHI MOPYLUEHHS
TO CYAUHHO AeMeHLUis

bazanbHa xosiHepriyHa crucreMa nepeaHbOro MO3KY Bimi-
I'Pa€ BaXKJIUBY POJb Y KOTHITUBHUX (DYHKIIiSIX, OCOOJIMBO Y
cdepax yBaru, maM’siTi Ta eMolliii; BOHA TaKOX Oepe yJ4acThb
y KOHTPOJIi MO3KOBOTO KpOBOTOKY [19]. XosiHepriuHi cTpyK-
TypH Ta crielnivHi JITHKY MO3KY, SIK-OT FiIoKaMII (To0To
HeiipoHu CAl), 0co0IMBO YYTJIMBI 0 illIEMiYHOTO YIIIKO-
keHHs [61]. Lle Moke TOSICHUTH poJib ITOPYILIEHOI XOJIiHEP-
riyHO1 HelfpoTpaHcMicii y marodisziosorii cyIMHHOI IeMeHILil
(VaD), sika € npyroro HaIOIKMPEHIII00 (OPMOIO IeMEHIIii
y IOPOCIMX TiCIsI XBopoOou AjblreiiMepa [8].

ExcniepymMeHTaIbHI DOCTIIKEHHST Ha CITOHTAHHO Tirep-
teH3uBHUX (SHRs) Ta cxunbHux o iHcynsry (SP-SHRs)
1IIypax MoKa3ajau 3HaYHe 3HUXKEHHS XOJiHepriyH1uX MapKe-
PiB y HEOKOPTEKCi, TiMmoKaMIli Ta CHMHHOMO3KOBIl pinuHi
TOJIOBHOT'O MO3KY TBapuH [35]. Y KiJIbKOX JOCTiIKEHHSIX 110~

48 Mi2KHapOAHUH HEBPOOTIYHHH KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 18, N° 8, 2022



INJ)

Oraag / Review

BiOMJISLIOCS, 1110 XOJTiHY ajibpocLiepar, 301IbLIYI0YM BUBLIb-
HEHHS alleTWIXOJiHYy B TiMOKaMIi L1ypiB, 30aTHUI MOJin-
LIIyBaTH TlaM’sITh Ta YBary, a Takox a(eKTHBHi Ta COMaTUYHi
CUMIITOMU (BTOMa, 3aITaMOPOYEHHSsT) y natlieHTiB 3 VaD [44].

BinmoBigHO 10 IbOTO eKCIIepUMEHTAIBHI TOCITiKeHHS
MiATBepaWIIN, IO JIIKyBaHHS XOJIiHY alb(ociepaToM MIpo-
THUIISUIO BTpaTi HEPBOBUX KJIITUH i ITiaIbHIil peakilii y mep-
ury yepry B mignossix CAl i B 3y0uacTiii 3BUBMHI rilmoKamMIa
SHR, Toni sik ¢ocaTuanixosiiH He BILIMBAaB Ha TilepTeH-
3is-acolliifoBaHi 3MiHM B MiKpoaHaToMii rurmoxkamia [58].

HeumonasHo npodecop Tayebati Ta cmiBaBT. [S5] BuU-
SIBUJIU, 1110 Y CMTIOHTAHHO TiMepTEeH3UBHMX IIYPiB OHOYACHE
BBEIICHHSI TaJlaHTAMiHY 3 XOJIiHY alb(hOCLEepaToOM BUKIUKAE
HepoIpoTeKTOPHI eheKTH, 110 TIEPEeBEPIIYIOTH Ti, SIKi CITO-
CTepiraloTbcsl 3 OKpeMUMH crioaykamu. Lleit cuHeprism,
MMOBiIpHO, OOYMOBJICHUIT HEMPOIIPOTEKTOPHOIO aKTUBHIC-
TIO TaJIAaHTaMiHYy, TTOB’SI3aHOIO 3 ITiABUILEHHIM PeTYJISLIil 3a-
xucHoro 6inka Bcl-2, onmocepenkoBanoro anbga-7 nAChR,
a TaKOX MOCWIEHUM BUBLIbHEHHSIM alleTUIXOiHY, iHIYKO-
BaHUM XOJIiHY ajibocuepaToM. byno mokasaHo, 1110 X0JIi-
Hy asbocliiepaT IpoTUIiE SIK TIOB’sI3aHill 3 apTepiaabHOI0
TirepTeH3i€l0 BTpaTi HEPBOBUX KJIITUH Y TiMOKaMIIi, Tak i
DTalbHIN peakil y wiit minsgHoi [58]. KpiM Toro, mipu ro-
CTpUX 11epeOdpPOBACKY/ISIPHUX 3aXBOPIOBAHHSIX (HATIPUKJIIAJ,
IHCYJIBTI) JIiKyBaHHSI X0J1iHy ayibociiepatom (1000 Mr/mody
BHYTPILLIHBOBEHHO TIPOTITOM 4 TVKHIB 3 HACTYITHUM TIepeX0-
oM Ha 1200 mr/no0y per 0os IpOTSITOM 5 MiCSIIIiB) BUKJIMKAIO
MOMITHE TOJIMIIEHHSI KOTHITUBHUX (DYHKIIiH, 1110 OyJ10 BU-
sIBJIeHO 3a nornomororo mkKamu MMSE, Global Deterioration
Scale Ta Crichton Geriatric Rating Scale assessments.

YepenHo-Mmo3KOBA TPABMA

YepenHno-mo3koBa TpaBMa (UMT) € ckiamHOIO TpaB-
MOIO, MOB’SI3aHOI0 3 IIMPOKUM CIIEKTPOM CUMIITOMIB Ta
iHBaymimHOCTI [32]. ¥ HemaBHbOMY €KCIIepMMEHTaJIbHOMY
MOCiIKeHHI OyJIO YiTKO ONMUCAHO HAsSIBHICTb 3arajbHOro
narodizionoriyHoro MexaHizmy npu YMT, sikuii crippunHsie
BTpaTy HIKOTMHOBUX PELIENITOPIB 0.7, 3MaTHUX BUKJIUMKATHA
eKCAaUTOTOKCUYHE YIIKOIKEHHS, 3aNaJieHHsT Ta KOTHITUBHI
TOPYILIEHHSI TTiCJIs YepermHO-M03KoBo1 TpaBmu [27]. V. Bansal
Ta CIiBaBT. TAKOX CTBEPIKYIOTb, 110 BarycHa XoJliHepridHa
crcTeMa Moe OYTH 31aTHA 3MEHIIYBaTH 3aItajleHHsT Micst
YMT, iimoBipHO, Uyepe3 BTOpMHHI MemiaTopu. Tomy MoxX-
JINBO, 1110 XOJIiHEepriyHa CTUMYJISLIISI MOXe OyTH 3IaTHa 3a-
rajnbMyBaTtu HeliposananeHHs npu UMT. JlificHo, paHilie
T. Mandat Ta criBaBT. OLIiHIOBaIX eheKT XOJIiHY aJibocLiepa-
Ty (1000 Mr/moGy BHYTPilIHLOBEHHO MPOTITOM 14 AHiB, MO-
TiM 800 Mr/mo0y repopaabHO MPOTSTOM HACTYITHUX 28 THIB)
Y MALIIEHTIB 3 TOCTPOIO LIEPEOPATILHOIO TPABMOIO T MOKA3ATU
yepe3 3 MicsIli TIOJMIIIEHHST HEBPOJIOTIYHMX (DYHKIII TTpU-
6JM3HO Y 96 % mallieHTiB, 6e3 PO3BUTKY MOGIYHUX e(heKTiB.

disioAoriyHi KOrHiTMBHI PYHKLiT

HopwmasibHe Ta maTojioriyHe CTapiHHS CYyIPOBOIXKYETh-
CsI TIOPYLICHHSIM KOPOTKOYACHOI IaM’sITi. ALICTUIXOIiH
€ HeUpOTpaHCMITEepOM, HAOIIbII 3adydeHUM, ajie IOo-
pizHOMY, ¥ BCi cuctemu mmam’ari [16, 25, 48]. HemocraTHe
(yHKIIiOHyBaHHS 06a3aJbHUX XOJiHEPriuHMUX HEHPOHIB Ie-
PEeIHbOI0 MO3KY Billirpae BaxXJIMBY PoJib y MaTodizioorii

BTpaTH poboyoi nam’sti. Lle minTBepIKyeThCsl BTpAaTOIO X0-
JIIHEPTIYHUX HEHPOHIB MO3KY, 3HVXKEHHSIM CUHTE3y Ta BU-
BUIbBHEHHSI alleTUJIXOJIIHY, a TAKOX TMOPYIIEeHHSIM (DYHKIIIT
XOJIIHEPTIYHUX pelienTopiB Mo3Ky [41]. CriocTepexeHHs,
110 BBEJIEHHSI CKOTIOJIaMiHy (MYCKapMHOBOTO aHTaroHicTa)
3II0POBUM MOJIOOVM Cy0’€KTaM iHAYKYyBaJIO KOTHITUBHI IT0-
PYIIEHHS, 110 HAaraayioTh TaKi P AeMEeHILIil y JOpOCInX, a
TaKOX BUKJIMKAJIO 3HUKEHHS aKTUBHOCTI XOJIIHY alleTUJI-
TpaHcdepa3y B KOpi TOJTOBHOTO MO3KY Ta TilTOKaMITi Halli-
€HTIB, III0 CTPaXXIaloTh Ha XA, CIIPUSIIIO PO3BUTKY XOJIiHEep-
riyHOI rinoTe3u repiaTpuuHOI AMCHYHKILIT mam’sITi.

ExcnepyMeHTaIbHi Ta KJIiHIYHi JOCJIiI)KeHHS BipOria-
HO MiATBEpIMIN, IO XOJiHY alb@oclepaT 30aTHUI IIPo-
TUCTOSATHU aMHe3ii, iHAyKOBaHili XOJliHepriYHUM aHTaroHic-
TOM MYCKapUHOBHUX PELIETITOPiB CKOTIOJIAMIHOM, aJie BiH He
3MaTHUI HiBEJTIOBAaTU aMHECTUYHUI e(eKT, iHIyKOBaHMIA
JiopasenaMoM (OeH3omia3eniHoM), y 3I0pOBHUX IAlli€HTIB,
BKa3ylould Ha Te, 1110 e(PeKT X0JIiHy abdoclepary € ceeK-
TUBHUM JJI51 XOJIiHepriYHOI HeipoTpaHCMicii.

Kpim Toro, xomiHy anbdocuepar Takox 30aTHU I 3011b-
LIyBaTH 3HUXKEHi 3 BIKOM CUHTE3 Ta BUBLIbHEHHSI TOPMOHA
pocty (I'P). 3HMXeHHSI piBHSI TOpMOHA POCTY TOB’sI3aHe
3 KOTHITUBHUMM TOPYIIEHHSMU Y JIIOIEH TTOXUJIOTO BiKy
[60], a xomiHepriuHa crcTeMa € BaKJIMBOIO YaCTUHOIO Me-
XaHi3MiB, 110 peryaoioTh BuBiIbHeHHs [P, sike cTumyoio-
etbes1 puiizuar-ropmonoM (GHRH). GHRH e rimorana-
MIYHIM FOPMOHOM, SIKMI1 BUKJIMKAE cekpelito ['Py rimodi-
3i. CriocTepeskeHHs, 110 XOJIiHy alb(pocliepaT 3MEeHIIyBaB
BikoBe 3HMKeHHs1 uyTiuBocTi [P no GHRH, 1ie 6inbiie
3MILIHIOE TIiMOTe3y MPO XOJiHEPTiYHY aKTUBHICTb i€l CIO-
ayku [60]. BrpyyanHst B MexaHi3Mu BuBiIbHeHHS [P 10-
3BOJISIE IPUITYCTUTH, 1110 XOJIiHY aib()OCLIepaT MOXKE TAKOX
pO3IISIAATUCS IJIS iHIIMX MMOKa3aHb, KPiM HAWMOIIMPEHi-
LIMX, 30KpeMa KOTHITUBHOTO 3HUXKEHHSI.

VY HemaBHbOMY €KCIIEPUMEHTAILHOMY TOCIIiIKEeHHI
BMBYABCS BIUJIMB LUTUAUHY-5 -mudocdoxominy (1u-
TUKOJIiIHY, 325 Mr/kr/mo0y) Ta XoJjiHy ajbdocuepary
(150 Mr/kr/mo0y) Ha Be3UKYJISIPHUIA TpaHCIOPTEP ale-
TUJIXOJIiHY, TPaHCIOPTEp XOJiHY Ta KOHIIEHTpallilo alle-
TUJIXOJIIHY B JIOOHiM KOpi, cMyractomy Tijli Ta MO30YKY
[56]. ABTOpM moKa3zaau 3a JOIIOMOTOI0 aHajizy Western
Blot, 1110 IK IUTUKOJIiH, TaK i XOIiHY anbdociepar 30iJ1b-
LIYIOTh €KCIPECito BE3UKYJISIPHOTO TTEPEHOCHMKA alleTUI-
XOJIiHY B JIOOHi#1 KOpi, cMyractoMy TiJli Ta MO30YKY T10-
PiBHSHO 3 KOHTPOJIEM, TOMi SIK BOHM He MOIMQIiKyBaInl
eKcIpecito mepeHocHuKa xoiny. Hasmaku, Tect IMDA mo-
Ka3aB, 1110 XOJIiHY albdocliepaT, ajie He IMTUKOJIIH 30i1b-
1Iy€e KOHLIEHTPALLil0 BE3UKYJISIPHOro TpaHCIopTepa alie-
TUJIXOJIiHY B JIOOHIM KOpi, HiATBEPIKYIOUM MPUIYIIEHHS
Tpo Te, 1110 XOJiHy ajbdocuepat, iMOBIpHO, €, 32 JAHUMU
TOCJIIKEHb HAa CbOTOMIHI, XOJiHYMiCHUM ¢ocdodinigom
3 HalBUIIIOK aKTUBHICTIO BIUIMBY Ha XOJIIHEPTiUHi Mexa-
Hi3mu [56]. Haperri, TiKyBaHHS XOJTiHY aib(hociiepaTomM
OyJ10 TIOB’sI13aHe 3 HU3bKOI YaCTOTOI MOOIYHUX peaKIliit
Ta BIICYTHICTIO 3MiH YaCTOTH CEplEeBUX CKOPOYEHBb. 3
ypaxyBaHHSIM J00Oporo npodiao epeKTUBHOCTI/Ge3IeKn
XOJIiHY ajibocLepaTy 15 CIoJIyKa MOXKe PO3IJISIAaTUCS SIK
BapiaHT y JI0Jeil MOXUJIOTO BiKy 3 JEMEHIII€I0 Ta 3 PU3U-
KOM CepLEeBO-CYAUHHUX MOIiH.
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BucHoBkM

KuniniuyHa epeKTUBHICTD X0JTiHY aibociiepaTy 1ist KOHT-
POJIIO KOTHITUBHOTO 3racaHHsl, MOB’SI3aHOTO 3 IEMEHLIIEIO SIK
JIETEHEPATUBHOTIO, TaK i CYAMHHOTO TIOXOIXKEeHHSI, OyJia miia-
TBEP/XKEHA 3HAYHOIO KiJIbKICTIO XBOPUX, SIKi OTPUMYBaJIU LIEk
nperapaT y npolueci MpoBeJeHHS KOHTPOJIbOBAHUX TOCITi-
JKEHb 3 BUKOPUCTaHHSIM KOHTPOJIBHUX JTIKApChKUX Mperapa-
TiB 200 ru1are60. 3HaYHE MOJIIMIIEHHS MEHTATbHUX (DYHKIII,
1110 CITOCTepirajaocs Ipu LbOMY, TO3BOJISIE BUPI3HUTU XOJIiHY
anbdoclepaT cepel iHIIMX MONePeIHUKIB alleTUIXOJIiHY B
apMalieBTUMHOMY Psijii, IK-OT XOJIiH a00 JICLIUTUH, sIKi, Mic-
JIsl IPOBEICHUX PaHillle KIIHIYHUX TOCIIIKEHb 3 BUBYEHHS
eexTuBHOCTI 200 B KOMOiHallii 3 iHTiOiTOpaMu alleTUIXOTi-
HecTepasu, Tak i He BIUTMHYJIM Ha BiTHOBJICHHSI KOTHITUBHUX
MopylleHb, MpUTaMaHHUX aeMeHllii [43]. T1pu bomy 3a na-
HUMM, OfepKaHUMU 3 Pi3HUX Kepest, CTYITiHb BUPAKEHOCTI
MOJIIIIIEHHST KOTHITUBHMX (DYHKIIiM, OTPUMAaHUIA TIPH JIKY-
BaHHI 3a IOIIOMOTOIO XOJIiHY anb(ocLepary, OyB, SIK IIPaBUIO,
BucokuM. KutiHiuHi pe3yabraTu, oaepxaHi Ipu JiKyBaHHI 3a
JIOIIOMOTOI0 XOJIiHy ajibgocuepaTy, 0yau KpaluMu ado sIK
MiHIMYM He TipIlIMMU 3a TaKi, OTpMMaHi B KOHTPOJbHUX IPy-
Max Mpy aKTUBHOMY JIiKyBaHHi, i IepeBepILyBaIu Pe3yJIbTaTH,
OTpMMaHi B 11ale0o-rpymnax. Ha migcraBi JaHux, ofep>kaHuX
Ha ChOTOJIHI Y Pi3HUX EKCTIEPUMEHTAJIbHUX YMOBaX, Y SIKHUX
TPOBOAMIIOCS TECTYBAHHSI LIbOTO TIperiapary, Oyia BigMiueHa
3HaYHa e(DeKTUBHICTh BIUIMBY XOMiHY ajbdocuepaty B cdepi
TaKUX KOTHITUBHMX MPOSIBIB, SIK MaM’SITh Ta yBara, 1110 Xapak-
TepU3YIOTh KJIiHIYHY KapTUHY IeMeHIIil [43].

KoHTpoaboBaHi KIiHiYHI OOCTIIKEHHS MPOIEMOH-
CTpyBaIu €(peKTUBHICTh XOJiHY ajlbdoclepaTy B KIIiHiu-
HUX CUTYallisIX, MOB’SI3aHMX 3 KOTHITUBHUMM PO3JIagaMu,
SIKi CIPUYMHEHI IEMEHILII€I0 SIK IereHepaTUBHOIO, TaK i Cy-
JTMHHOTO TTOXOIKEHHSI. BcTaHOBJIEHA KOPUCTD XOJIiHY allb-
docrepaTy y 3MeHIIIEHHI TaKUX KOTHITUBHUX IPOSIBIB, SIK
MOPYIISHHS ITaM’SITi UM YBary, Bipi3HSIE Lelt Iperapar Bif
MOTEePEeTHUKIB alleTUIIXOJIiHY, SIKi 3aCTOCOBYBAJIUCS Y PaH-
HiX KJIIHIYHUX DOCTiIKeHHIX. TaKoX pe3yabTaT HEKOHT-
POJIBLOBAHUX AOCIIIIKEHb, ITPOBENCHUX IIPU JIiIKyBaHHI TpaH-
3UTOPHOI illIEeMiYHOI aTaKM Ta iHCYJIBTY, MiATBEPIXKYIOTb, 1110
XOJIiHY ajibhociiepaT MoxKe CIIPUSITU (PYHKIIIOHAIBHOMY Bifl-
HOBJIEHHIO XBOPUX 3 TOCTPUMHU MOPYILIEHHIMUA MO3KOBOTO
KpoBoobiry. He3Baxkarouu Ha Te, 110 1Ii JaHi MOBUHHI OyTH
MiITBEPIKEHI KOHTPOJbOBAHUMMU AOCIIIKEHHSIMHU, YCi OITy-
OJIiKOBaHi Ha 1iei yac KJIiHIYHI pe3y/IbTaTy IiATBEPIKYIOTh
KJTiHIYHY e(heKTUBHICTh 1IbOTO MOTMepeHNKA alleTUIIXOJIiHY
MIPY JIIKyBaHHI KOTHITUBHUX MOPYIIEHD, IO 3yCTPIiYalOTHCSI
Y XBOPHX, SIKi CTpaxkIaroTh Ha AeMeHIIi10 [43].

KonduikT iHnTepeciB. ABTopu 3asiB/ISIOTh PO BiACYT-
HiCTb KOH(JIIKTY iHTepeCiB Ta BlIacHOI (hiHaHCOBOI 3alliKaB-
JIEHOCTI MIPU MiATOTOBIi JAHOI CTATTi.
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Actual issues of diagnosis and treatment for dementia of various genesis

Abstract. The prevalence of the nervous system diseases with im-
paired cognitive functions is constantly increasing and reaches 4.6
million new cases per year worldwide. Aging processes in the brain are
characterized by a number of changes, including disturbances in local
metabolism, regional blood supply and availability of neurotransmit-
ters, which leads to a progressive deterioration in the formation and
preservation of information — memory impairment. It is known that
there is a certain dependence of memory and cognitive abilities on
the level of completeness of cholinergic transmission. Correlation be-
tween acetylcholine, memory and cognitive abilities has been proven
at the neurochemical level. It has been found that the cholinergic

system plays a major role in learning and memory processes. Accord-
ing to data obtained from various sources, the degree of improvement
in cognitive functions obtained during choline alfoscerate treatment
was, as a rule, high. Controlled clinical trials have demonstrated the
effectiveness of choline alfoscerate in clinical situations associated
with cognitive disorders caused by dementia of both degenerative and
vascular origin. The proven benefit of choline alfoscerate in reducing
cognitive disorders such as memory or attention deficits distinguishes
this drug from the acetylcholine precursors used in early clinical trials.
Keywords: cognitive disorders; Alzheimer’s disease; vascular de-
mentia; choline alfoscerate
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[HCTUTYT ciMeHOT MeanLUMHK HauioHanbHOTo YHiBepCUTETY OXOPOHI 340Pp0B'A YKpaiHn imeHi
MJ1. Wynuka cninbHo 3 BuaasHUYMM AoMoM «3ac/laBCbKNA» Brieplie B YKpalHi 3anovatkysas
NPOEKT — cepito HaBYaNbHMX NociOHKKIB «CiMmeHa MeguLMHaY, 3a 3arafibHO pefaKUieto aka-
Aemika HAMH Ykpaitw, npodecopa K0.B. BopoHeHka, npodecopa O.[. Lekepn Ta 3aBigyBauis
kadenp HauioHanbHOro yHiBepcUTeTy OXOPOHM 300poB'A YKpalHu imeHi 1. LLynuka, 3a akTy-
aNnbHUMN HanNpAMKamK cimeinHoi MeguumHA. MNigrotoBKoo MatepianiB KOXXHOrO HaBYaIbHOTroO
nocibHMKa 3anmaloTbcA Kpalli GaxiBLi NicnagmMnioMmHoOI oCBiTh YKpaiHu.

MocibHUKM peKomeHAOBaHI 4O APYKY BYeHOI pafoto HauioHanbHOro yHiBepcuTeTy oxopo-
HW 300poB'sa YKpaiHu imeHi M.J1. Wynuka Ta LieHTpanbHUM MeTOANYHUM KabiHeTom 3 BULLOI
meanyHoi oceitr MO3 YkpaiHu.

B PAMKAX CEPII «CIMEMHA MEQVLIMHA» BXKE BUALLMA Y CBIT TAKI KHIATA:
e AKTyanbHi NTaHHA negiaTpil y NpakTuLi cimeinHoro nikaps.
o AKTyanbHi NUTaHHA HEPBOBUX XBOPOG Y NpakTWLi cimeliHoro nikaps.
e AKTyanbHi nuTaHHA Hedponorii y NpakTuUi CimeiHoro nikaps.
o AKTyanbHi MUTaHHA repoHTonorii Ta repiaTpil y npakTuui cimeiHoro nikapa.
o AKTyanbHi MMTaHHA MeAULMHNA HeBiAKNAgHUX CTAHIB y NPaKTULIi CiMeHOro nikaps.
e AKTyanbHi nuTaHHA ¢pTU3iaTpii y NpakTuli cimeltHoro nikaps.
o AKTyanbHi MUTaHHA anepronaorii y NpakTuui CiMeinHoro nikapa.
e AKTyanbHi NMTaHHA aKyllepcTBa y NpaKTULi ciMeilHoro Nikapa
¢ AKTyanbHi NUTaHHA ManiaTMBHOI Ta XOCNiCHOT AOMOMOrK Y MNPakT1Li CiMeiiHoro nikaps.
e AKTyanbHi NMTaHHA pagianiiHol MeaNLINHN Y NPaKTULi CimeilHOro nikapA.
o AKTyanbHi NUTaHHA MeAMLMHN KaTacTpod Y NpaKTyLi cimeiHoro nikaps.
o AKTyanbHi NMTaHHA cepueBO-CYANHHUX XBOPOO y NpakTuLi cimenHOro nikaps.
e AKTyanbHi MUTaHHA BHYTPILWHIX XBOpo6 y NpakTulli cimeiHoro nikaps.
o AKTyanbHi NUTaHHA ncuxiaTpii y npakTuUi cimeHoro nikaps.
¢ AKTyanbHi NTaHHA odpTanbMonorii y NpakTyLi CiMeliHoro nikaps.
e AKTYanbHi NUTaHHA eHBOKPUHONOTIT Y NpaKTULi CiMeltHoro Aikaps.
o AKTyanbHi NUTaHHA riHekonAoril y NpakTuui cimeiHoro nikapa.
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