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J1bBiBCbKUI HaLiOHaIbHU MEANYHWI yHIBepcUTeT
imeHi fJaHuna Fanvybkoro, M. JIbBiB, YKpaiHa

SARS-COV-2 - HeMpOoTpOMNHMA BipyC, 34aTHUA Y ManbyTHbOMY
CNpPOBOKYBaTK MaclwTabHU cnasax HEBPOJIOTiYHUX YCKNAAHEHb.
Bipycy SARS-COV-2 npuTaMaHHi HelMpoiHBa3MBHI Ta HEMPOTPOn-
Hi BNACTUBOCTI, SKi Aal0Tb MOMY 3MOry NPOHUKATU B LEHTPanbHY
HepBoBy cuctemy (LIHC) i iHdikyBaTM HeNpoHM, Hakonu4yBa-
TUCb Y HEPBOBIN TKAHWHI, CMPUATU PO3BUTKY YMNOBISIbBHEHUX HEl-
poAaereHepaTMBHUX npouecis. Cepen HEBPOSOriYHUX YycCKnan-
HeHb SARS-CoV-2 cborogHi BUAINAKTb FPpyny AeMieNiHi3yumnx
ypaxeHb LIHC. OnuncaHo aBa KiHiYHI BUNaAKM Baxkoi dopmu
COVID-19, aki cynpOBOAKYBaNNCS HEBPONOMiYHUMN MOpPYLUEH-
HAMMU Ta MybTUMOKANbHUM ypaXKeHHAM 6inoi pe4yoBMHM Ha MPT,
O MOXe BiagnosigaTun AeMieniHizytouoMy 3axBoptoBaHHio LIHC.
O6uaBa BMNaaKM MOXyYTb 6yTN NPOSBOM roCcTporo iHheKuiiHOro
AEMIeNiHI3yo4oro npouecy, SK1Mi NOB’s3aHN i3 3aXBOPIOBAHHAM
Ha COVID-19, ockinbku KniHiYHa KapTuMHa 6yna BigMoOBIAHOLO,
a HenpoBi3yanisauia BusaBuaa MynbTUdoKasbHi ypaxeHHs 6inoi
peyoBUHU. THWMMU KNIHIYHMMW O3HAKaMM, WO NiATBEPOKYIOTb
Len aiarHos, cTanu nonepeaHbo MiATBEpAXEeHa rocTpa BipycHa
COVID-19 iHdeKuUia Ta BiACYTHICTb B aHaMHe3i AeMi€NiHi3yr4mnx
3aXBOPIOBaHb, TaKMX sIK PO3CistHUIA CK1epo3, Y 060X MauieHTIB.
CnocTepexXeHHs 3a TakKMMWU NauieHTaMuM MOXe AO0MOMOrTu Jin-
e 3pOo3yMiTW Ta BUSBUTU DaKTOPM PO3BUTKY 3aXBOPIOBAHHS Ha
paHHIX CTafisaX i BUSHAUYMTN NPEeaNKTOPM NOro nporpecyBaHHS.
Y nopanbloMy, Le TakKoX AacTb 3MOry po3pobutn edeKTUBHI
cTpaTerii NiKyBaHHSA Ta MOXJ/MBICTb 3HU3UTU PU3NK PO3BUTKY
aeMieninizytouoro npouecy abo Moro nporpecyBaHHS nig yac
iHdekuii SARS-CoV-2.

Knrouosi cnoBa: nocTtiHdekuiiHa, SARS-CoV-2, aemieniHisytoua xBopoba, po3CissHMIN CKNepos,
po3cCisHMIA eHuedanoMieniT, AiarHOCTUKaA, NiKyBaHHS.
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Demyelinating Disease after COVID-19
Infection

Nataliya Bozhenko, Maria Shorobura, Anzhelika Paenok,
Lubov Lapovets, Tetyana Nehrych

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

SARS-COV-2 is a neurotropic virus that can trigger a large-scale
outbreak of neurological complications in the future. SARS-
COV-2 virus has neuroinvasive and neurotropic properties
that allow it to enter the central nervous system (CNS) and
infect neurons, accumulate in nervous tissue and promote the
development of delayed neurodegenerative processes. Among
the neurological complications of SARS-CoV-2 to date, we can
distinguish a group of demyelinating lesions of the CNS. The
paper describes two cases of severe COVID-19, which were
accompanied by neurological disorders and multifocal white
matter lesions on MRI, which may correspond to demyelinating
CNS disease. Both cases may be a manifestation of an acute
infectious demyelinating process associated with COVID-19,
as the clinical picture was appropriate, and neuroimaging
showed multifocal lesions of the white matter. Other clinical
signs confirming this diagnosis were previously confirmed
acute viral COVID-19 infection and the absence of a history
of demyelinating diseases such as multiple sclerosis in both
patients. Monitoring such patients can help to understand
better and identify factors in the early stages of the disease and
to predict its progression. In the future, it will also allow the
development of effective treatment strategies and the ability
to reduce the risk of demyelinating process or its progression
during SARS-CoV-2 infection.
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MounHatoun 3 rpyaHs 2019 poky, B yCbOMY
CBiTi npobnemow HOMep OAWH 3aINLIAETb-
ca COVID-19. BiH po3noyaBcda sK cnanax y
rpyaHi 2019 poky B MicTi ¥YXaHb (LeHTpanbHui
Kutan) i 3a Tpu Micaui nepepic y rnobanbHy
naHaemito [4]. KopoHaBipycHa xBopoba 2019
poky (COVID-19), cnpuvyMHEHa BaXKWM roO-
CTPMM pecnipaToOpHMM CUMHAPOMOM KOpOHaBi-
pyc 2 (SARS-CoV-2), Bpa3suna 3rigHo 3 AaHu-
mMn BOO3 noHag 293,750 692 MinbioHa ocib
y BCbOMy CBIiTi [29]. Hapasi cBiT nepebyBac y
60poTbbi 3 naHaemieto COVID-19, npuainsto-
UM 3HAYHY yBary AiarHoctuui, NiKyBaHHIO Ta
dyHAAMEHTanbHUM AOCNIAXEHHAM Yy po3pobui
Ta BMNPOBAaAXEHHI CTpaTerin ana nikeigauii no-
lWKnpeHHsa Bipycy [27,30].

COVID-19 - ue 6aratorpaHHui i Henepeaba-
YyBaHWUI CUMHAPOM, HaCNiAKM SKOro Harnepule
BM3Ha4aloTbCs iIMyHHOI Bignosigato. MopiBHSA-
HO 3 iIHWKWMK pecnipaTopHUMK Bipycamu, SARS-
CoV-2 BMK/IMKAE CUNbHILWY, TpMBaniwy, aytoa-
rpecMBHy 3ananbHy Bignosiab [1], nigxmneneHy
MaCMBHUM BUKWUOOM LUMTOKIHIB, WO CrPUYNHSAE
ANCHYHKLiI0 3ropTaHHs KpoBi Ta nofiopraHHy
HeAOCTaTHICTb Y BaXKNX Bunaakax [2].

CrnoyaTKy OoCHOBHa yBara 6yna cnpsiMmoBaHa Ha
MPOSIBM TSHKKOIO FOCTPOro pecnipaTopHOro CUH-
ApoMy kopoHaBipycy 2 (SARS-CoV-2), aki 6ynu
HanyacTiwmMm Ta HebesneyHuMu ANs XUTTH,
npoTte Tenep 3'9BNseTbcs BCe binblie NoBigo-
MIeHb NPO Ypa)KeHHs LeHTpanbHoi Ta nepude-
pUYHOi HepBOBOiI cuctemmn [23,24]. Hespono-
riYHi cMMNTOMKW cnocTepiratoTbcsa y noHazs 80%
BMMaAKiB B aHaMHe3i 3aXBOPIOBAHHS i, Ha Bia-
MiHY Bi4 pecnipaToOpHOro AUCTpec-CUHAPOMY,
yacTiwe TpanasTbCca y Monoamx nwogen [3].
HeBponorivHi po3nagn npu COVID-19 Bneplue
onucanun Kutarcbki daxisui L. Mao Ta cnisas-
TOopM [4]. Y 2020 poui 3'acyBanu, Wo Malxe y
40,0 % xBopux Ha COVID-19 cnocTtepiratoTb-
CS YypaXK€HHS UeHTpasbHOi Ta nepudepuyHoi
HepBOBOi cucTeMu. Halbinblw nowmpeHnMn Ta
TSOXKKUMU  Cepefl HEeBPONOriyHUX YCKNaZHeHb
COVID-19 € uepebpoBacKkynsipHi 3aXBOpOBaH-
HS, FOCTPa HEKPOTMYHA eHuedanonaTisa, eHue-
danitn, eHuedanomienitTn, rinokcM4yHi eHueda-
nonarii, cuHapom TlieHa-Bappe. 3Ha4yHO pigwe
TpanaslTbCa OMUCKM  AEMIENiIHI3YYOoro ypa-
YXEHHS FO/IOBHOIO Ta CMMHHOIO MO3Ky [5].

Ornaa Ismail Ibrahim, Sara Salama pae 3mo-
ry 3aaymaTucCb Npo MMOBIPHWIA NPUYNHHO-HA-
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CNiKOBUIA 3B'A30K yepes napaiHdekuiiHy abo
NOCTiH(MEKUINHY iIMyHOONOCepeaKOBaHy MaTo-
norito y nauieHtie 3 COVID-19 [6]. 3aranom ao
OCTATOYHOro aHanildy Lboro CUCTEMATUYHOIO
ornsaay Beinwno 60 craten, ski oxonunam 102
nauieHTiB: 52 (51%) vonogikiB i 50 (49%) xi-
HOK, cepegHin Bik 46,5 pokiB. [eMieniHizauis
iMiTyBana pi3HOMaHITHI CTaHW, NpUYoOMy Kap-
TWUHa eHuedanity/eHuedanoMienity HanbinbL
nownpeHa. BogHouyac pigwe nosigomMnsnocs
npo iHWi Moaeni, Taki ik po3CiAHWI CKepo3
(MS), nonepeyHun Mmienit (TM), HelpoMieniT,
posnaan ontuyHoro criektpa (NMOSD) i Ha-
BiTb XBOpPO6M MIi€ENiHOBMX ONiroaeHAPOLUUTHUX
rnikonpoteiHoBux aHTuTin (MOGAD).

Bipyc noTtpannsi€ y HepBOBYy CUCTEMY Ta A0CHA-
rae UeHTpasbHUX MO3KOBUX CTPYKTYp BHacChi-
OOK MNpsAMOro iHEeKUiMHOro ypaxeHHs yepes
iH(piKyBaHHSA HEMPOHIB i rniasbHUX KNITUH re-
MaTOreHHMM Ta TPaHCHENpPOHANbHUM LUASXaMu
[7,8.9,10]. BigoMuii i HenpamMuin BNNUB iHdeKLii
Ha HEPBOBY CUCTEMY Yepe3 TinoKCito, CUCTEMHY
3ananbHy BiAMOBIAb, rinepkoarynsauito Ta ypa-
XeHHsa eHpoTenito [11]. Byno npunyweHo, wWwo
SARS-CoV-2 MoXe BMKOPUCTOBYBATU eKcripe-
Cit0 aHrioTeH3nH-nepeTBoOptOOYOro depMeH-
Ty-2 (ACE2) y HEpBOBIili TKaHMHI AN NPOHUK-
HEHHS BCEpPEeAMHY HEMPOHIB i rnianbHUX KNITUH
[9,11]. MaToreHeTUYHi MexaHi3MM Pi3HMX He-
BPOJIOMYHNX CUHAPOMIB OXOMJIKOOTL OKPEMO Ta
B KOMbiHaUii npsiMe BipyCHe ypaXXeHHS Helpo-
HiB (Zubair et al., 2020 ), cnHAPOM BTOPMHHOIO
rinepsananeHHs (Mehta et al., 2020), napa- Ta
nocTiHdEeKUIiMHI 3ananbHi Ta iIMyHoonocepeaKo-
BaHi po3naan abo HaciAKM TSXKKOrO CUCTEMHO-
ro posnaay 3 HeBpPOJIOriYHMMW HacnigKkamm cen-
cucy, rinepnipekcii, Finokcii, rinepkoarynauii Ta
iHWKWX MexaHismis [9,11].

Mpaui ocTaHHiX pokiB BUsABuMAK, Wwo SARS-CoV-2
MOXe MPOHMKATK 4yepe3 remaToeHuedanivyHui
bap’ep i Bukankatn roctpy abo BiaACTpoueHy
neMienidizauito UHC [12]. bynn 3anpornoHoBa-
Hi pi3Hi MexaHi3Mu, BPaxoBYHOUYU CrPUUUHEHI
BipycoM rinepkoarynsiuiiHi abo npo3anasnbHi
CTaHu, NpsAMy BipycHY iHBa3ito B LUIHC Ta nocTiH-
deKuinHi imyHo-onocepeakoBaHi npouecu [8].

AnckyTtabenbHUMM 3aMwaoTbCa NUTAHHS, UK
€ JeMieniHizauis NnposBoM NpAMOro BipyCHOro
BTOprHeHHsa B UHC, um ue iMmyHHO-oMnocepea-
KOBaHWIM mpouec, WO CNPUYMHSE iHLWI CTaHwu,
abo, B gesknx Bunagkax, NpocTo NpoAoBXeH-
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As of December 2019, COVID-19 remains the
number one problem worldwide. It started as
an outbreak in December 2019 in Wuhan (cen-
tral China) and grew into a global pandemic
in three months [4]. According to the WHO,
coronavirus disease 2019 (COVID-19) caused
by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), has affected more
than 293,750,692 people worldwide [29]. The
world is currently fighting the COVID-19 pan-
demic focusing heavily on its diagnosis, treat-
ment, and basic research in the field of de-
velopment and implementation strategies to
eradicate the virus [27, 30].

COVID-19 is a polyhedral and unpredictable
syndrome with its consequences primarily de-
termined by the immune response. Compared
to other respiratory viruses, SARS-CoV-2
causes a stronger, longer-lasting, autoim-
mune inflammatory response [1], fueled by
massive cytokine release, leading to coagula-
tion dysfunction and multiple organ failure in
severe cases [2].

Initially, the focus was on severe acute coro-
navirus 2 (SARS-CoV-2), which was the most
common and life-threatening, but there are
now increasingly more reports of damage to
the central and peripheral nervous system
[23, 24]. Neurological symptoms are ob-
served in more than 80% of cases with a his-
tory of the disease and, in contrast to respi-
ratory distress syndrome, are more common
in young people [3]. Neurological disorders
in the case of COVID-19 were first described
by Chinese experts L. Mao et al [4]. Almost
40.0% of patients with COVID-19 were found
to suffer damage to the central and periph-
eral nervous system in 2020. The most com-
mon and severe neurological complications of
COVID-19 include cerebrovascular disease,
acute necrotic encephalopathy, encephalitis,
encephalomyelitis, hypoxic encephalopathy,
and Guillain-Barré syndrome. Descriptions of
demyelinating damage to the brain and spinal
cord are much less common [5].

The review of Ismail Ibrahim, Sara Salama al-
lows considering a probable causal relation-
ship due to parainfectious or postinfectious
immune-mediated pathology in patients with
COVID-19 [6]. Overall, the final analysis of
this systematic review included 60 articles
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covering 102 patients: 52 (51%) men and 50
(49%) women, a mean age of 46.5. Demye-
lination simulated a variety of conditions, with
encephalitis/encephalomyelitis being the most
common. At the same time, other models such
as multiple sclerosis (MS), transverse myelitis
(TM), neuromyelitis, optic spectrum disorders
(NMOSD) and even myelin oligodendrocyte
glycoprotein antibodies (MOGAD) have been
reported less frequently.

The virus enters the nervous system and
reaches the central brain structures due to di-
rect infectious damage through the infection of
neurons and glial cells by hematogenous and
transneuronal pathways [7, 8, 9, 10]. There
is a known and indirect effect of infection on
the nervous system through hypoxia, systemic
inflammatory response, hypercoagulation and
endothelial damage [11]. It has been suggested
that SARS-CoV-2 may leverage the expression
of angiotensin-converting enzyme-2 (ACE2) in
the nerve tissue to penetrate neurons and glial
cells [9, 11]. Underlying mechanisms of vari-
ous neurological syndromes include, both in-
dividually and in combination, direct viral neu-
ronal damage (Zubair et al., 2020), secondary
hyperinflammatory syndrome (Mehta et al.,
2020), para- and post-infectious inflamma-
tory and immune-mediated disorders or con-
sequences of a severe systemic disorder with
neurological effects of sepsis, hyperpyrexia,
hypoxia, hypercoagulation, and other mecha-
nisms [9,11].

Recent studies have shown that SARS-CoV-2
can cross the blood-brain barrier and lead to
acute or delayed CNS demyelination [12]. Var-
ious mechanisms have been proposed, includ-
ing virus-induced hypercoagulable or proin-
flammatory conditions, direct viral invasion of
the CNS, and post-infectious immune-mediat-
ed processes [8].

The question remains whether demyelination
is a manifestation of direct viral invasion of
the CNS, or whether it is an immune-medi-
ated process causing other conditions, or, in
some cases, simply the continuation of hypox-
ia, which affects the CNS as a direct result of
respiratory damage [2].

Some recent studies assessed possible mech-
anisms of demyelination associated with
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Hs rinokcii, ska BnamBa€e Ha LIHC gk npsMuii
pe3ynbTaT ypaXKeHHs opraHiB auxaHHsa [2].

Y fesaKnX OCTaHHIX JOCNIAKEHHSAX OLIHUAM MOX-
MBI MexaHi3Mn aeMieninizauii, saki nos’a3aHi 3
COVID-19 [6]. BipycHa iHdeKkuia npoaeMoH-
CTpyBana 34aTHICTb iHAYKYBaTW 3ananbHy Bia-
noBiab, aKTMBYKOUM Mi€NiH-cneundivHi T-kni-
TUHU, WO MOXe MPUCKOPUTU PO3BUTOK PaHHbLOI
abo BigCcTpoyeHoi Bipyc-iHAYKOBAHOI AeMi€NiHi-
3auii [13]. MNoaibHnn MexaHi3M 6yB onMcaHuin
npu poscisHomy ckneposi (PC), ae aktmBoBa-
HUI eniTenin cyamHHoi 060NOHKKM Yy BiaANOBiAb
Ha nepudepunyHe 3ananeHHs Ai€ SK W3 4ns
natoreHHux B- i T-nimdouunTtie [14,15,16]. MNe-
PEXPECHI 3B'AI3KM MiXK LUMTOTOKCUYHUMMU NiM-
doumTamMn Ta KNiTMHaAMM MiKpornii gocsiratoTb
nika y dopMyBaHHi MikpoaHaTOMIYHMX Hill, Tak
3BaHMX MiKporfianbHUX BY3MMKIB, HaAisIeHUX
NnoLwwmMpeHnM npo3ananbHUM edeKkToM, SKNI No-
LUMPIOETLCS Ha BECb MO30K.

BpaxoByloun MpUMHLMMA, WO TFEeHeTUYHi AaHi
iHbopMyOTb Npo b6aratodakTopHMIA naTore-
He3 3aXBOPOBAHHSA, AOCNIAXEHHS CUCTEMHOI
6ionorii BMSIBWIO 3HA4yHYy B3aemogito SARS-
CoV-2 3 reHaMn, NOB'A3aHMMKM 3 AyTOIMYHHMU-
MW 3aXBOPIOBAHHSMW Ta CYNYTHIMW 3aXBOpHo-
BaHHAMM, §Ki CAPUYUYMHAOTD TSXKM nepebir
COVID-19. CunbHM 3B'A30K 3 ayTOIMYHITETOM
6yB xapakTepHuMm ans SARS-CoV-2 woao iH-
LWKMX KOPOHaBipyciB i pecnipaTopHUX BipyciB
3rilHO 3 MOTY>XXHOK Ta ayToarpecMBHOM iMYH-
HOlO BignoBsigat, sdka Bukankae COVID-19.
LlikaBo, Wwo reHmn, acouinosaHi 3 PC, 6ynu
Hanbinbw 36arayeHi B3aeMoAissMu rocrogaps
SARS-CoV-2, wo cBiguMTb npo nartodisiono-
riyni 36irm, aki sapto gocnigntn [17]. 3okpe-
Ma, ICHYE TPU KJIIOYOBUX NepexpecTs iMyHOs10-
riuHmx cybecrparie PC Ta COVID-19: Bignosiab
Ha IOH-1 (I®H-I), Bicb TH-17 Ta wnax 3ana-
NeHHs.

Y nauieHTiB i3 PC nopylweHHs Biagnosiai Ha
IFN-I wwnpoko onucaHo Ha reHeTU4yHoMy Ta
TPAHCKPUMUIAHOMY piBHAX i NiATBEPAXYETLCS
TpbOMa AeCATUNITTAMMU YCNIWHOro NiKyBaHHS
npenapatamm IFN-1B [18,19]. [docnigxeH-
HS NauieHTIB i3 TaXKnMM nepebirom COVID-19
BUSIBUIN HenoBHOUiIHHe BupobneHHs IFN-I 3
BiANOBIAHOK 3aTPUMKOK Ta HECTPUMHOW Bia-
noBigat T-KMITUH, WO MOCUIIHOE MNOLUMPEHHS
BipyCy Ta BWBIJIbHEHHS LMTOKIHIB, WO Crpu-
UMHSIE NofliopraHHy HepocTaTHicTb [20,21].
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Ui gaHi MOXyTb CBig4YMTM Npo Te, WO Noau
3 puU3MKOM po3BUTKY PC MOXyTb 6yTu 6inbu
CMPUNAHATAMBUMMKU A0 CAOPUYUHEHUX BipyCcOM
ANCIMYHHUX edeKTiB.

B3aemogis SARS-CoV-2 i Bipycy EnwTten-
Ha-bapp (EBV) MoO)xe BMXOAWTM 3a MexXi ro-
CTpoi ba3u i BigirpaBaTn NeBHYy posb y natore-
He3i TpuBar4yoro cmmnToMatTmyHoro COVID-19
(Ongoing symptomatic COVID-19) a6o nocT-
COVID-19 (POST-COVID-19) cuHapomy. BiH
NPoOSIBNASIETbCS TPMBANMMKNU CMMNTOMaMn Ta/abo
BiACTPOYEHMMU YN LOBroCTPOKOBUMMK yCKNaa-
HEHHSAMMK Micns 4-X TUXHIB Big rocTpoi dasu.

TOYHMI MexaHi3M nowmnpeHHs Bipycy B LLHC He
BCTAHOBJIEHMI, NPOTE € ABA MOXJ/INBi MOSAICHEH-
Hs: 1) remaToreHHe NMowWnpeHHs 3 CUCTEMHOIO
kpoBoobiry B LHC; 2) TpaHc-HelipoHanbHe
NOLUMPEHHS Yepe3 HIOX0BMW WsaxX. o Toro x
LIHC moxe 6yTu nOoTeHLiNnHO CKOMMPOMETOBa-
Ha 4yepes ileMiYHO-TINOKCUYHE YpaXXeHHs, Wo
€ pe3ysibTaTOM TSXKKOI0 ypaxXeHHS AMXanbHUX
wnaxie, abo yepes naTeHTHi iMyHoonocepea-
KOBaHi MexaHi3mun [6].

SARS-CoV-2 Mae HeMpoOTpOMHi Ta HeWpoiHBa-
3UBHi B/TACTUBOCTI Ta MOXe CAPUYNHATU NpsAMI
HEBPOJIOriYHi ypaxeHHsa yepe3 3B'A3yBaHHS 3
peuenTtopaMmM  aHrioTEH3MHMNEePETBOPHOYOro
depmeHTy-2 (ACE-2), ekcnpecis sSKnx € CKpisb,
y TiMm umcni B UHC [8]. BiaTepmiHOBaHe ypa-
xeHHs LUHC onocepeakoBY€ETbCS HebaxkaHoto
iIMYHHOIO peakLi€to nmicnsa rocTpoi iHdekuii, wo
npu3BoAMTb A0 AeMieniHizauii LHC [22].

KpiM Toro, AaHi pO3TUHIB NOMep/auX MauieH-
TiB BUSBUIM aKTUBALIiO acTpoOUUTIB i Mikpor-
nii 3 iHDINbTpaUield LUMTOTOKCUYHUX T-KJli-
TUH, 30KpeMa B CTOBOYpi MO3KYy Yy MauUi€HTIB 3
COVID-19 [23]. OCHOBHi peuenTopu po3ni3Ha-
BaHHSA peYyOBMH, SKi eKCMpecyTbCcsa KNiTUHa-
mMu LUHC, BigirpatoTb 3Ha4YHy posib Yy NaTtoreHesi
PC [24,25]. BBaxaeTtbcs, wo TLR (Toll-noaibHi
peuenTopu) TaKoX BigirpatoTb BaX/IMBY posb
y natoreHesi COVID-19 ronoBHO 4yepe3 po3-
Mi3HaBaHHS BIPYCHMX YaCTUHOK, aKTuBaLito
BPOAYKEHOI iIMyHHOT CUCTEMU Ta CEKpeLLito Npo-
3ananbHUX LUUTOKIHIB [25].

IHWKWM MOXNMBUM MOSICHEHHAM MOXe 6yTn BU-
po6neHHA @HTUTIN MPOTU MI€ENiHY, CnpUYnHe-
HOro BipycoM. SARS-CoV-2 Moxe BigirpasaTtu
ponb y 3anycky PC, noaibHoO O AOKYMeHTOBa-



Mpaui HTLI MeanyHi Hayku
2022, Tom 66, N° 1 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci
ISSN 2708-8642 (online)

WWW.MSPSss.org.ua
2022, Vol. 66, 1

ornsg

COVID-19 [6]. Viral infection has been shown
to induce an inflammatory response by trig-
gering myelin-specific T cells, which may ac-
celerate the development of early or delayed
virus-induced demyelination [13]. A similar
mechanism has been described in cases of
multiple sclerosis (MS), where activated vas-
cular epithelium acts as a gateway for patho-
genic B and T lymphocytes in response to pe-
ripheral inflammation [14, 15, 16]. Cross-links
between cytotoxic lymphocytes and microglia
cells reach a peak in the formation of micro-
anatomical niches, so-called “microglial nod-
ules”, which have a common pro-inflammato-
ry effect that spreads throughout the brain.

Based on the principle that genetic data inform
of the multifactorial disease process, a study of
systemic biology revealed a significant inter-
action of SARS-CoV-2 with genes associated
with autoimmune diseases and comorbidities
that cause severe COVID-19. A strong asso-
ciation with autoimmunity was characteristic
of SARS-CoV-2 over other coronaviruses and
respiratory viruses following powerful and au-
toimmune response causing COVID-19. Inter-
estingly, genes associated with MS were most
enriched by interactions of SARS-CoV-2 host,
which suggests pathophysiological similarities
that should be investigated [17]. In particu-
lar, there are three key intersections of the
MS and COVID-19 immunological substrates:
IFN-1 response (IFN-I), TH-17 axis, and the
inflammatory pathway.

In patients with MS, impaired IFN-I response
has been widely described at the genetic and
transcriptional levels and is confirmed by three
decades of successful treatment with IFN-
1B [18, 19]. Studies of patients with severe
COVID-19 have shown defective IFN-I pro-
duction with adequately delayed and uncon-
trolled T cell response, which enhances both
viral spreading and cytokine release, leading
to multiorgan failure [20, 21]. These data
may suggest that people at risk of MS may be
more susceptible to virus-induced dysimmune
effects.

The interaction between SARS-CoV-2 and
Epstein-Barr virus (EBV) may go beyond the
acute phase and play a role in the pathogene-
sis of ongoing symptomatic COVID-19 or post-
COVID-19 syndrome. It is manifested by pro-
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longed symptoms and/or delayed or long-term
complications after 4 weeks of the acute phase.

At present, the exact mechanism of viral
spread to the CNS has not been established,
but two possible explanations are 1) hema-
togenous spread from the systemic circu-
lation to the CNS; 2) trans-neuronal spread
through the olfactory tract. In addition, the
CNS may be potentially compromised by the
hypoxic-ischemic injury resulting from severe
damage to respiratory tracts or by latent im-
mune-mediated mechanisms [6].

SARS-CoV-2 has neurotropic and neuroinva-
sive properties and can cause direct neuro-
logical damage by binding to angiotensin-con-
verting enzyme-2 (ACE-2) receptors, which
are expressed everywhere, including in the
CNS [8]. Delayed CNS damage is mediated
by an adverse immune response after acute
infection, leading to CNS demyelination [22].

In addition, autopsy data from deceased pa-
tients showed the activation of astrocytes and
microglia with infiltration of cytotoxic T cells,
particularly in the brainstem, in patients with
COVID-19 [23]. The main receptors used
to recognize substances expressed by CNS
cells play a significant role in MS pathogen-
esis [24, 25]. TLRs (Toll-like receptors) are
also deemed to play an important role in the
pathogenesis of COVID-19, mainly through
recognizing viral particles, activation of the
innate immune system, and proinflammatory
cytokine secretion [25].

The production of antibodies against virus-as-
sociated myelin may serve as another possi-
ble explanation. SARS-CoV-2 may play a role
in the emergence of MS, similar to the doc-
umented role of the Epstein-Barr virus [26].
These key aspects represent a maladaptive
immune response to SARS-CoV-2, which is
characterized by hyperactivity.

Given the relevance of the issue under re-
search, our work was aimed at studying the
peculiarities of the clinical course, diagnosis,
and treatment of demyelinating CNS damage
associated with SARS-CoV-2.

Materials and methods. Clinical cas-
es of demyelinating damage to the CNS
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Hoi poni Bipycy EnwTeliHa-bapp [26]. Ui knto-
YOBI acnekTM NpeacTaBnslOTb HeafanTUBHY
iMyHHY BignoBiab Ha SARS-CoV-2, wo xapak-
TEPU3YETHLCS rinepakTUBHICTIO.

BpaxoBytoun aKkTyanbHICTb  AOCNIAXYBaHOI
npobnemMmn, MeTta Hawoi poboTM - BUBYUYUTHU
0CcobnnBOCTI KniHiYHOro nepebiry, AiarHocTu-
KW Ta JNiKyBaHHA AeMieNiHi3yumnx ypaxeHb
LIHC, noB’aszaHmnx 3 SARS-CoV-2.

Marepianun Ta Metoamn. KniHiyHi Bunagku
aemieeninisytoumx ypaxeHb LHC (nocTiHdek-
uinHa, SARS-CoV-2 - acouinoBaHa AeMieni-
Hi3ytoua xBopoba) (y 58-piuHoi Ta 30-piyHoi
XIHOK), AiarHoCcTMka Ta MeToAM JiKyBaHHS.
MauieHTkn nepebyBanu nig cnocTepexXeHHsM
Ha kadeapi HeBponorii y 2020 poui. [iarHo3
BCTAHOBJIEHO Ha NiACTaBi KAiHIYHMX MNpPOSABIB,
MPT obcTtexeHb. Onuc KiHIYHUX BUNAAKIB
npoBeAeHo BiANOBIAHO A0 OCHOBHWUX 6ioeTny-
HUX HOpPM [enbCiHCbKOI Aeknapauii BcecsiT-
HbOI MeAMYHOI acouiauii Npo eTUYHI NpUHUMNU
NpoBeAEeHHSA HAyKOBO-MeAUYHUX AOCNiAXKeHb
i3 nonpaBkamu (2000, 3 nonpaBkamm 2008),
YHiBepcanbHOi aeknapauii 3 6ioeTukn Ta npas
nwanHn (1997). Y nauieHTiB 6yno oTpuMaHo
NMCbMOBY iHopMoBaHy 3roay. MNMpoTokon N°2
3acifaHHA KOMICii 3 NuTaHb eTUKK JIbBIBCbKOIro
HauioHaNbHOro MeAnYHOro YHiBEpCUTETY iMeHi
Januna anuubkoro Big 15 ntotoro 2016 poky.

Pesynbtatn Ta oO06roBopeHHA. OnucaHo
ABOX MAUIEHTIB 3 ypa)xeHHSAM 6inoi pedoBuHM,
WO CBiAYMTb MNPO 3anajibHO-AEMIENiHI3YIOUYN
npouec, noB’a3aHni 3 iHpekuieto SARS-CoV-2.

KniHiuuni Bunagok 1

MauieHTKa B., 1964 p.H., 3BepHynacs
21.12.2020 3i ckapramm Ha nekyuun 6inb ro-
nosu, 6inbwe y n06HO-CKPOHEBIM YaCTUHI,
6inb y nnedoBmx cyrnobax, 3aHiMiHHA B -
Bili YaCTUHI Tina, 3HMXEHHS 30pY, MOPYLLUEHHS
nam’sTi , BiAYYTTS 3anaMOpPOYEHHS, MOXMUTY-
BaHHSA Nig yac xoabbu.

AHaMHe3 XWUTTH: cnocTepiranacb y Hempoxipyp-
ra 3 npueoay ApibHOI MeHiHreoMKn danbKcy.

AHaMHe3 xBopobu+ y BepecHi 2020 poky ni-
KyBaJsiaCcb KOHCEPBATMBHO BAOMA MiA Hars40M
cimenHoro nikaps 3 npusoay COVID-19 iHdek-
uii, ycknagHeHoi ABO6IYHOK CerMeHTapHOK
NMHEBMOHi€ED, WO BepudikoBaHa KT opraHis
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rpyaHoi nopoXxHuHM Big 23.09.2020 (KT-kap-
TWUHa XapakTepHa ansa ABobiyHoi, cerMeHTapHOiI
(y S10) nHeBMOHIi, MMOBIpHO, BipyCHOI eTio-
norii, CO-RADS3, i3 3any4yeHHaAM MeHWwe 5%
napeHxiMnm nerenb, KT1l; 03Haku iHTEPCTU-
LiMHMX 3MiH Ha BepxiBkax 060X sereHb; npa-
BOGiYHOro Ckonio3y Ta AereHepaTUBHUX 3MiH,
rpyaHoro Bigainy xpebta, mo TUMy OCTEOXOH-
ApOo3y Ta cnoHAMNbo3y). MNMpuiiMana NpoTmueipy-
CHi npenapaTtn, aHTMbioTMKMK, BiTaMiH D, UMHK,
3HebontoBanbHi. Mpu UboMy 6yB AyXe CUNbHUIN
6inb ronosBu, BiAYYTTS X0n04y B KiHLUiBKax, 3a-
rasbHa cnabicTb, Big4yTTS TyMaHy B rooBi.
3'aBunncb nepioanyHi niaBnweHHs AT. Micns
NiKyBaHHS NPOTMBIPYCHMMKW, aHTUBIOTMKaMM,
3HebonBaNbHMMKN, BiTaMiHAMW  3MEHLUWINCH
BTOMJ/IIOBAHICTb i 3aTyMaHeHHS B rosioBi, nNpoTe
YTPUMYBaNMCb NeKy4yoro xapakTtepy rosI0BHUMN
6inb y NobHO-CKpoHeBilM AingHui, HecTabinb-
HICTb X0AM, MOPYLUEHHS KOoopAMHauii pyXiB i
3anaMopoYvYeHHs Ta 3aHiMiHHS iBOI MOSTIOBUHMU
Tina.

O6’eKTUBHO: Ha MOMEHT HaAXOAXEHHS CTaH ce-
peaHboi BaxkocTi. CoMaTUYHO: apTepianbHuUi
TnucKk 135/80 MM.pT.CT., TOHM Cepus PUTMIiYHI,
YyacToTa CcepueBMX CKOpOYeHb 72/xB, 4acToTa
ANXaHHA 16/xB, AMXaHHSA Npu aycKynbTauii
Be3nKynspHe, TeMnepaTtypa Tina 36,6 °C. Xu-
BIiT Nig 4yac nanbnadii M'akun, Heb6onUYNA.

HeBponoriyHmMn craTtyc: CBigOMICTb fSCHa.
KOHTaKT yTpyaHeHW BHacnigok amMcdoHii Ta
ansapTpii. IHCTpykuii BWKOHYBana. 36epe-
)KeHa OopieHTauis B 4aci, Micui 3HaXO4XKEeHHS,
BNacCHilh 0cobi. MoBa Ta BMLLI NCUXIiIYHI DYHK-
uii He nopyweHi. MNpn ouiHUi 4YyepenHO-MOo3-
KOBMX HepBiB 6yno BUSABNEHO ABOCTOPOHHIN
rOpuM30HTaNbHWIA  HiCTarM, nerky acuMmeTpito
HOCO-TyB6HMX CKNadokK. Pyxu B KiHUiBKax y 8
rnoBHOMYy 06’eMi, M'A30Ba cuna 3HUXEHA Yy ni-
BUX KiHUiBKaX. Munboki cyxoxunbHi pednekcu
6ynu niaBulieHi B niBMx KiHuiBkax. lMaTtono-
rivHMn pednekc babiHcbkoro 3niea. JliBobiuHa
remirinepecresid. Npn KoOOpAMHATOPHUX MNpPO-
b6ax 6yB nerkun iHTeHUiNHWI TpeMop i ancai-
aaoxokiHe3 i3 niBoro 6oky. B no3i Pombepra
- NOXUTYBaHHSA. Xo4a aTakTuU4yHa.

MPT ronosHoro mo3ky ('M) Bia 13.10.20
p.: rinepiHTEHCHMBHa AinaHka B NiBiN 106-
Hin yvactui M i3 nepexogoM B MO30aUCTe
Tino. Taka MP-kapTuHa MoOXe BianoBigaTH
aeMieninisytodomy npouecy, notpebye MPT
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(post-infectious, SARS-CoV-2-associated
demyelinating disease) (in 58-year-old and
30-year-old women, diagnosis and treat-
ment). Patients were under observation at
the Department of Neurology in 2020. The
diagnosis was made based on clinical man-
ifestations, MRI imaging. Clinical cases
were described according to basic bioethical
norms of the Declaration of Helsinki of the
World Medical Association on ethical princi-
ples of scientific and medical research, as
amended (2000, as amended in 2008), the
Universal Declaration on Bioethics and Hu-
man Rights (1997). Patients gave written
informed consent. Minutes of the 2nd meet-
ing of the Ethics Commission of Lviv Danylo
Halytsky National Medical University of Feb-
ruary 15, 2016.

Results and discussion. Two patients with
white matter lesions have been reported,
which indicates an inflammatory demyelinat-
ing process associated with SARS-CoV-2 in-
fection.

Clinical case 1

Patient B., born in 1964, consulted a doc-
tor on December 21, 2020, with complaints
of burning headache, localized mostly in the
frontotemporal area, pain in shoulder joints,
numbness on the left side of the body, deteri-
orated vision, memory impairment, dizziness,
shaking while walking.

Life history: neurosurgeon’s patient due to a
small meningioma of the falx.

Disease history: in September 2020, she
was conservatively treated for COVID-19 at
home under the supervision of a family doc-
tor, the disease was complicated by bilateral
segmental pneumonia, verified by the CT of
thoracic cavity performed on September 23,
2020 (CT imaging is characteristic of bilater-
al segmental (in S10) pneumonia probably
of viral etiology, CO-RADS3, involving less
than 5% of the lung parenchyma, CT1, signs
of interstitial changes at the apex of both
lungs, right-sided scoliosis and degenera-
tive changes of the thoracic spine, such as
osteochondrosis and spondylosis). She took
antiviral drugs, antibiotics, vitamin D, zinc,
painkillers. The patient suffered from severe
headache, a feeling of cold in the extrem-
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ities, general weakness, dizziness. Blood
pressure was increased occasionally. After
the treatment with antivirals, antibiotics,
painkillers, vitamin D, fatigue and dizziness
lowered, however, severe headache in the
frontotemporal area of the head stayed, gait
instability, motor dysfunction and dizziness
and numbness and numbness of the left side
of the body.

Objectively: at the time of admission, the
condition is moderately severe. Somatical-
ly: blood pressure 135/80 mm Hg, rhythmic
heart tones, heart rate 72/min, respiratory
rate 16/min, vesicular breathing at ausculta-
tion, body temperature 36.6° C. The abdomen
is soft and painless during palpation.

Neurological status: clear consciousness.
Contact is difficult due to dysphonia and dys-
arthria. The patient complied with the in-
structions. The orientation in time, location,
self-identification are preserved. Speech and
higher mental functions are not impaired. The
assessment of cranial nerves revealed bilater-
al horizontal nystagmus, slight asymmetry of
nasolabial folds. Movements in the extremities
are preserved in full, muscle strength is re-
duced in the left extremities. Deep tendon re-
flexes were intensified in the left extremities.
Babinski reflex was observed on the left. Left
hemihyperesthesia. During coordinating tests,
slight intentional tremor and dysdiadochoki-
nesia on the left side were observed. Shaking
is observed in Romberg’s stance. The gait is
ataxic.

MRI of the brain dated October 13, 2020:
hyperintense area in the left frontal lobe of
the brain with a transition to the mesolobus.
This MR image may correspond to the demy-
elinating process, requires MRI control in the
dynamics in 2-3 months. Diagnosis: dissem-
inated encephalomyelitis (DEM)?, the man-
ifestation of the glial neoplastic process?)
(Figure 1).

MRI of the brain dated December 1, 2020: Mul-
tiple hyperintense lesions of the white matter,
covering the juxtacortical and periventricular
areas in both hemispheres of the brain. MR
image may correspond to the effects of en-
cephalitis, DEM (Figure 2).
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KOHTpPOJ0, B AWHaMiui 4Yepe3 2-3 Mmic O-3 -
po3cisHuii eHuedanomienit (PEM)?, MaHi-
decTauia rnianbHOro HeonIaCTUYHOrO Npo-
uecy?) (puc. 1).

MPT M Big 01.12.2020: MHOXMUHHI rine-
PiIHTEHCMBHI ypaxXeHHs 6inoi pe4yoBUHM, WO
OXOMNKTb KKCTAaKOPTUKANbHI Ta NepuBeH-
TPUKYNSApHi obnacti B 060X MiBKyNsiX ronos-
HOoro Mo3ky. MP-kapTuHa MoOXe Bignosigatu
HacnigkaM nepeHeceHoro eHuedanity, PEM
(puc. 2).

SK BUAHO 3 pUC. 2, HasABHIi MHOXWHHI Tri-
NnepiHTEHCUBHI ypaxeHHs 6inoi peyoBuHM,
WO OXOMJTb HKCTaKOpTUKasnbHI Ta ne-
pPUBEHTPUKYNAPHiI obnacTi B 060x niBKynax
M, wo BianoBifa€E KpUTEPIAM MOWNPEHHSA B
npocTopi.

JlabopaTopHi AocnifXeHHs nokasaau HopMy,
3aranbHui aHanis Kposi, GyHKUIi HMPOK i ne-
UiHKW; CWUPOBATKOBI €NeKTponiTh; KpeaTuH-
KiHa3a; Mapkepu 3anajneHHs (WBMAKICTb OCi-

Review
AaHHSA epuTpouuTiB, C-peakTMBHMI 6iNoK).

MauieHTKY KOHCYNbTyBaB KapAiosior, aKuin ai-
arHocTyBaB — rinepToHiyHy xBopoby IcT, 2 cT,
NMOMIPHMI KapAioBaCKyASPHUA PU3KK.

MauieHTKka BignoBigana AiarHOCTUYHUM KpuUTe-
piaM iHdeKUiiHOro AeMieniHi3yto4oro 3axBo-
prOBaHHA.

JNlikyBaHHA po3mnoYyanu 3rigHo 3 MiKHapoaHU-
MW pekoMeHZauiaMu no NiKyBaHHIO AeMieni-
Hi3ytouoro npouecy. XBopint 6yno nposeaeHo
nynbc-Tepanito gekcameTasoHoM 12 Mr 5 agHiB
3 MNOCTYMOBUM 3HUXEHHAM [03U NPOTArom 5
AHiB. [lauieHTUi TakoX nNpuU3HauunM npera-
6aniH B fo3i 75 mr Ha poby, wob 3meHWwunTH
HeMponaTU4HMIM 60N1bOBUA CUHAPOM i BiTaMi-
HW rpynu B. Big3HauyeHO noninwweHHs Xo4u Ta
3MeHLEeHHs cnabKoCTi KiHLiBOK.

KniHiuuu# Bunagok 2
MauieHTka lN. PaHiwe 3q0poBa 30-pivHa XiHKa
6e3 ciMelHOro aHaMHe3y HeBPOOriYHUX Npo-

Puc. 1. MPT ronoBHoro mMo3ky nauieHTku B. Big 13.10.2020 poky (AiNSIHKWN FiNnepiHTEHCUMBHOCTI NO3HAYEHO YEePBOHUMMU
CTpinkamm)

Puc. 2. MPT ronoBHoro mo3ky nauieHTku B. Big 01.12.2020 poky (AiNAHKW rinepiHTEHCUBHOCTI MO3HAa4YeHO YepBOHUMM
cTpinkammu)
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As seen in Figure 2, there are multiple hyper-
intense lesions of the white matter covering
the juxtacortical and periventricular regions in
both brain hemispheres, which corresponds to
the criteria of spatial spreading.

Laboratory tests showed normal blood for-
mula, kidney and liver function; serum elec-
trolytes; creatine kinase; markers of inflam-
mation (erythrocyte sedimentation rate,
C-reactive protein).

The patient was consulted by a cardiologist
who diagnosed hypertension, 2nd degree,
moderate cardiovascular risk.

The patient met the diagnostic criteria for the
infectious demyelinating disease.

The treatment was started per international
guidelines for the treatment of demyelinating
process. The patient underwent pulse ther-
apy with Dexamethasone 12 mg for 5 days,
with a gradual lowering of the dose over 5

Review

days. The patient was also prescribed Prega-
balin at a dose of 75 mg per day to reduce
neuropathic pain, and B group vitamins. The
gait improved and the weakness of extremi-
ties reduced.

Clinical case 2

Patient P. On November 30, 2020, a previ-
ously healthy 30-year-old woman without
a family history of neurological problems
complained of blurred vision, spotting in the
right eye, swaying during walking, the feel-
ing of weakness and numbness in the right
extremities, fatigue. The disease history
shows that on October 14, 2020, a severe
headache started, as well as low-grade fever,
severe weakness. The patient consulted a
family doctor who diagnosed COVID-19 (PCR
date: October 17, 2020). The subsequent
symptoms included blurred vision and eye
twitching. Subsequently, the patient devel-
oped anosmia, paresthesia, and weakness in
the right extremities and a feeling of shaking
when walking.

Fig. 2. MRI of the brain of Patient B. dated December 1, 2020 (areas of hyperintensity are marked by red arrows)
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6nem 3BepHynacsa 31.11.2020 3i ckapramMu Ha
HeJiTKiCTb 30py, BiAYYTTS MASMU Y NpaBoOMY
oui, MOXUTYBaHHSA Mig 4ac Xxoabbwu, BiguyTTH
cnabkocTi Ta 3aTtepnaHHA y NpaBuX KiHLUiB-
Kax, WBWAKY BTOMY. 3 aHaMHe3y BigOMO, WO
14.10.2020 3'9BMAMCb CUIbHUI 6inb ronoBw,
cybdebpunbHa TemMnepaTypa Tifla, BUpaxeHa
3arajbHa cnabicTb. 3BepHynachb A0 CiMENHOro
nikaps, akun pgiarHoctysaB COVID-19 iHdek-
uito (MJIP-17.10.2020) Adani go ii cmmnTomiB
[OoJanncsa HediTKiCTb 30py Ta MoCinyBaHHS
oKa. 3rogoM y XBOpPOi BUHUKIIM aHOCMid, na-
pecTesii Ta cnabictb B npaBuX KiHUiBKaX i
Big4YyTTa MOXUTYBAHHSA Nig Yac xoabbu.

HeBposioriyHo: XBopa Yy CBiAOMOCTI, OpieHTOBa-
Ha B NMPOCTOpi Ta yaci, MoBa Ta BULLI NCUXiYHI
dYHKUIT B HOpMiI. MpK ouiHUI YepenHO-MO3KO-
BUX HepBiB 6yN0 BUSIB/IEHO ABOCTOPOHHIl ropu-
30HTaNIbHUI HiCTarM, 3HWXEHHS 30py Ha npase
0KO. Pyxn B KiHLiBKax B NoBHOMY 06’eMi, cmna
M'A3iB 3HMXEHa B MpaBuUX KiHLUiBKax. [MMOOKiI
CYXOXW/bHi pednekcn B KiHUiBKax 6ynu nia-
BULWeEHI cnpaBa. [lMatonoriyHnii pednekc ba-
6iHCbKOro cnpaBa. 3HMXeHHS BibpauinHoi vyT-
JINBOCTI cnpaBa B KiHuiBkax. B nosi Pombepra
— MOXUTYBaHHSA. Xo4a aTakTU4Ha.

MarHiTHO-pe3oHaHCHa ToMmorpadis
28.10.2020:

M Big
NepuBEHTPUKYNAPHO Yy 6inin pe-

YOBWHI N06HO-TIM'AHOT AiNSHKM cnpaBa 3 nosi-
MOp(Hi BOrHumiula 3 nigBuuieHoro BT2 i FLAIR
33 6e3 o3Hak obMexeHHs Andysii curHany
po3MipoMm 5*4,5*%3 3*2 Ta noamibHe BorHuue
cybKopTUKanbHO B MpaBili TiM'AHIA yacTui, i
MMOBIpHO, BOrHMWaA AeMieninizauii (pmc. 3).

Review

OdTanbmonor -
crnpasa.

rnoyatkoBa atpodis [O3H

NabopaTopHi aocnigxeHHs (3aranbHUi aHani3
KpOBi, PYyHKLUIs HUPOK i NMeYiHKN, CMpPOBaTKO-
Bi enleKTponiTK, KpeaTUHKiHa3a, Mapkepu 3a-
naneHHsa: WBUAKICTb OCIAAHHSA epUTPOLMTIB,
C-peakTnBHUIA 6ifloK) Mokasann HOpMy.

BianoBiAHO A0 KJIHIYHMX nNposIBiB  3aXBO-
plOBaHHSA y NauieHTKM Ta 3MiH Ha MPT, 6yno
3anigo3peHo  MocTiHMEeKUinHY, CNpUYUHEHY
COVID-19, pemieniHizytouy xBopoby 3rigHo 3
Kputepiamm Mak JoHanbga, 2017 poky. byna
po3noyaTta Tepanisa AekcameTasoHoM 12 Mr 5
[OHIB 3 NOCTYMNOBWUM 3HMXXEHHSM 03U MPOTAroM
5 pHiB, BiTaMiHmM rpynun B, HykneoTuamn, aHTu-
XoniHecTepasHi npenapatu. licna nikyBaHHSA
napecresii, cnabicTb y KiHUiBKax Ta aTakcis
3MEHLWUNNCb, 6€3 3HUKHEHHS aHOCMil.

AHTuTINa IgG no SARS-CoV-2 BM3HayeHi Me-
TOAOM iMyHOdepMeHTHOro aHanisy (ELISA)
BiA 31.10.2020 -1 8,89.

OTXe, onncaHo ABa KIiHIYHI BMNAAKW BaXx-
koi popmu COVID-19, ki cynpoBoAXyBanncs
HEBPOIOMYHUMN NOPYLUEHHAMM Ta MybTUGO-
KanbHUM ypaxeHHaM 6inoi pe4yoBuHu Ha MPT,
WO MOXe BiAMoOBiAaTW AeMiIeNiHI3yoUOMYy 3a-
xBoptoBaHH LHC.

[iarHoCTMYHMIA MOLWYK: HEeBPOJSIOriyHi NposiBK
Ta pe3y/sbTaTu HENPOBIi3yani3auii B HAaWINX BU-
nagkax mornm 6yTv CnpuYnHEHi iwemMiyHnMun
YWKOOAXEHHAMN, MpAMUM  eHuedaniTMyHnM

Puc. 3. MPT ronoBHoro mMo3ky nauieHTku 1. Bia 28.10.2020 poky (AiNsaHKW rinepiHTEHCMBHOCTI NO3Ha4YeHO YEPBOHUMU
cTpinkamm)
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Neurological: the patient is conscious,
well-oriented in space and time, language
and higher mental functions are normal. As-
sessment of cranial nerves revealed bilater-
al horizontal nystagmus, impaired vision in
the right eye. Movements in the extremities
were preserved in full, muscle strength was
reduced in the right extremities. Deep tendon
reflexes in the extremities were increased
on the right. Babinski reflex was observed
on the right. Decreased vibration sensation
on the right in the extremities. Shaking was
observed in Romberg’s stance. The gait was
ataxic.

Magnetic resonance imaging of the brain dat-
ed October 28, 2020: periventricular - in the
white matter of the frontoparietal area, there
are 3 polymorphic foci on the right with in-
creased vT2 and FLAIR 33 without signs of lim-
ited diffusion of the signal sized 5*4.5*3.3*2
and there is a similar focus subcortically in the
right parietal lobe, and presumably, foci of de-
myelination (Figure 3).

Ophthalmologist - initial atrophy of the optic
nerve disk on the right.

Laboratory tests (blood formula, kidney and
liver function; serum electrolytes; creatine
kinase; markers of inflammation: erythro-
cyte sedimentation rate, C-reactive protein)
showed normal values.

According to the clinical manifestations of the
disease in the patient and changes shown

Review

on the MRI, a post-infectious demyelinating
disease caused by COVID-19 was suspected
(based on McDonald criteria, 2017). 5-day
therapy with 12 mg Dexamethasone was
started with a gradual lowering of the dose
over 5 days, B group vitamins, nucleotides,
anticholinesterase drugs. After the treatment
of paresthesia, weakness in the extremities
and ataxia decreased without the disappear-
ing of anosmia.

IgG antibodies to SARS-CoV-2 were deter-
mined using enzyme-linked immunosorbent
assay (ELISA) on October 31, 2020, - 1 8.89.

Thus, the article describes two clinical cases
of severe COVID-19, which were accompa-
nied by lesions of the white matter on MRI,
which may correspond to demyelinating CNS
disease.

Diagnostic search: neurological manifes-
tations and results of neuroimaging in our
cases could be caused by ischemic damage,
direct encephalitic viral effect, toxic-metabol-
ic lesions or acute demyelination. Diffusion
MRI images did not show a diffusion restric-
tion that resembles a vascular picture, which
makes ischemia unlikely. In addition, neuro-
imaging data were not characteristic of clas-
sical toxic and metabolic disorders, making
the first three possible mechanisms unlikely.
The identification of periventricular relative-
ly asymmetric lesions associated with deep
white matter lesions indicates an acute de-
myelination process.

Figure 3. MRI of the brain of Patient P. dated October 28, 2020 (areas of hyperintensity are marked by red arrows)
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BipyCHMM edeKTOM, TOKCUYHO-MeTaboniyHm-
MU ypaxeHHsaMM abo roctpuMm npouecoMm ae-
MieniHizauii. AndysiliHi 306paxeHHs MPT He
Bigo6bpaxanu obmexeHHA audysii, ske Ha-
ragye CyamHHy KapTWUHY, WO pobuTb iwemito
ManonMMoBipHOtO. KpiM TOoro, AaHi HeMpoBi3y-
anisauii He 6ynu xapakKTepHMMK AN Knacuuy-
HUX TOKCUYHUX i MeTaboniyHmx po3naais, Wo
pobuso ManolMoBipHUMM NepLUi TPU MOXMBI
MexaHi3Mu. BUABNEeHHS NepuBeHTPUKYNSPHUX
BiAHOCHO aCMMETPUYHMX YypaxeHb, MNoB's3a-
HUX i3 TMNMBOKNUM ypaxkeHHsM 6inoi peyoBuHN,
CBiAYNTb NPO rOCTPUN MpoLec AeMieniHizau,ii.

BucHoBKkM

1.0ckinbkn KkniHiyHa kKapTuHa 6yna Bianosia-
HOIO AeMieniHi3yl4yoMy npouecy, a Hempo-
Bi3yanizauis Busasmna MynbTudoKanbHi ypa-
»KeHHS 6inoi peyoBuHM, obuaBa BUNAAKK €
NMpoOsiIBOM rOCTPOro iHMeKUinHOro AeMi€eniHi-
3yH4Oro npouecy, noB’si3aHOro 3 3aXBOpo-
BaHHAM Ha COVID-19. IHWWMKN KNiIHIYHUMU
O3HaKaMu, WO NiATBEPAXYIOTb Lel giarHo3
cTanu, nonepefHbo MiATBEpAXKEHa rocTpa
BipycHa COVID-19 iHdeKLuia Ta BiACYTHICTb
B aHaMHe3i AeMieniHi3y4YnX 3axBOpoBaHb,
TaKux K po3CiHWIA cknepos, y 0box naui-
€HTIB.

2.MPT € kpawmm MeToaoM HenpoBisyanisauii
y NAUIEHTIB i3 Nig03poto Ha iHdeKuiliHe ae-
Mi€NiHi3ytloue 3axBOpPHOBaHHSA, OCKiIbkn KT
rofloBM He 34aTHe BUABUTU MoAibHi 3MiHW.
Y umx Bunagkax MPT ronoBHOro Mo3ky 3a-
3BMYaln Bigobpaxkae ABOCTOPOHHIO Ta acu-
METPUYHY rinepiHTeHcuBHicTb B T2/FLAIR vy
LeHTpasbHil i nigkipkosin 6inii peyoBuHi,
Tanamyci, 6asanbHUX raHraisax, Mo3o4yky Ta
cToBbypi MO3KY.

3.0eMieninizytodi  ypaxKeHHs nicns BipyCHOI
COVID-19 iHdekuii (3a gaHnuMu nitepatypmn)
MOXYTb BYTW CNpUUYMHEHI NepexpecHo pe-
aKUie MiX iMyHHOlO Bignosiaalw Ta KOMMo-
HEeHTaMM K/iTUHU, @ TaKOX peakuieto nim-

56

5. Ui aBa onucaHi
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doumnTiB i MakpodariB Ta onocepeaKoBaHUM
NiMdoKiHaMN NOLWKOAXXEHHAM Ta BUBINIbHEH-
HAM MpoTeasn iIMyYHHUX KNiTUH. MNpo3ananb-
HUI cTaH npmn COVID-19 nos’a3aHunii 3 nig-
BULLEHHSAM PIiBHSA LUMTOKIHIB («LUMTOKIHOBWIA
LWTOPM»), SKi MOXYTb aKTWUBYBaTW r/iajbHi
KNITUHW, WO MPU3BOAUTb A0 AeMiENiHI3auil.
Kpim TOoro, BipycHa iHdeKkuis Moxe crnpuyn-
HATU BWPOOBNEHHSA aHTUTIN, CNPSMOBAHMX
MPOTU rNianbHUX KIITUH.

4.HeMae >XOAHUX paHAOMI30BaHUX KOHTPO-

NIbOBAHUX AOCMiAXeHb, MOB'A3aHMX 3 pAia-
FHO30M [OCTpOro iHdeKLUinHOro AeMieniHi-
3yK4oro npouecy. BUKOpUCTaHHA BUCOKUX
003 BHYTPIWHBbOBEHHUX KOPTUKOCTEPOILAIB
LWNPOKO MNPUMHATO K Tepanis nepuoi ni-
HiT i 6yNno NoB'A3aHO 3i 3HAYHUM KJTiHIYHUM
MONIMWEHHSAM Yy LOPOC/INX Y HEKOHTPOsIbO-
BaHMX obcepBauiiHMX AOCNiAXEeHHAX. Y na-
Li€HTIB, SIKi HEe pearyloTb Ha KOPTUKOCTEPO-
ian, imyHornobyninm i, pigwe, nnasmodepes
BBa)aloTbCH BapiaHTamMu gpyroro psay. Y
nauieHTiB i3 iHdekuirHoto COVID-19 gemie-
NiHi3youo xBopoboto iMyHOTepania Mae€
po3rnsaaTtuch iHAUBIAYANbHO.

KNiHIYHI BUNaaKK cBigvyaTb
Mpo BaX/MBICTb peTesibHOI HEeBPOSIOrivYHOl
OUiHKM CTaHy Maui€HTIiB 3 BUKOPUCTAHHAM
BiAMOBIAHMX MeToAiB HelpoBilyanisauii vy
rnauienTiB i3 SARS-CoV-2. MeaunuHi npauis-
HUKWU MaloTb BYTM HaBYeHi WBUAKO pO3ni3-
HaBaTW HEBPONOriYHi NMPOSBM Yy MNaLIEHTIB 3
COVID-19, wo [o03BO/AUTbL PaHHIO AiarHoc-
TUKY, NpaBufibHe NiKyBaHHS UMX CTaHIB i
[OMNOMOXe MiHiMi3yBaTM HEBPOJIOriyHi Ha-
cnigku iHdekuii COVID-19.

6.Moganbwi Aocnig)XeHHs B LbOMY HanpsMi

noTpibHi ans Toro, wWob oTpuMaTu BignoBiAi
UM € aemieniHisauis pesynbtTatoM 6e3noce-
peAHbOl BipyCHOT aKTUBHOCTI B LleHTpasibHin
HepBOBIlA CUCTEMIi, YN pe3y/IbTaTOM iMYHHOI
BiAMNOBIAI, YW, MOX/MBO, pe3ysbTaToM ri-
MOKCIi, MOB’A3aHOI 3 ypa>KeHHsM NnereHb.
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Conclusions

1.Because the clinical picture was consistent
with the demyelinating process, and
neuroimaging showed multifocal lesions
of the white matter, both cases present
a manifestation of acute infectious
demyelinating process associated with
COVID-19. Other clinical manifestations
confirming this diagnosis were the
previously confirmed acute viral COVID-19
and no history of demyelinating diseases,
such as multiple sclerosis, in both patients.

2.MRI is the best method of neuroimaging
in patients with suspected infectious
demyelinating disease because CT of the
head can’t show such changes. In these
cases, MRI of the brain usually reflects
bilateral and asymmetric hyperintensity
in T2/FLAIR in the central and subcortical
white matter, thalamus, basal ganglia,
cerebellum, and brainstem.

3. Demyelinating lesions after viral COVID-19
(according to the literature) may be caused
by a cross-reaction between the immune
response and cell components, as well as the
response of lymphocytes and macrophages
and lymphokine-mediated damage and
release of immune cell protease. The pro-
inflammatory state in the case of COVID-19
is associated with increased levels of
cytokines (“cytokine storm”), which can
activate glial cells, leading to demyelination.
In addition, viral infection may cause the
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generation of antibodies directed against
glial cells.

4.There are no randomized controlled trials

associated with the diagnosis of the acute
infectious demyelinating process. The use
of high doses of intravenous corticosteroids
is widely accepted as first-line therapy and
has been associated with significant clinical
improvement in adults in uncontrolled
observational studies. In patients who do not
respond to corticosteroids, immunoglobulins
and, less commonly, plasmapheresis, are
considered second-line options. In patients
with COVID-19 infectious demyelinating
disease, immunotherapy  should be
considered on an individual basis.

5.These two described clinical cases

emphasize the importance of careful
neurological assessment of patients using
appropriate neuroimaging techniques in
patients with SARS-CoV-2. Healthcare
professionals should be trained to quickly
recognize neurological manifestations in
patients with COVID-19, which will allow
early diagnosis and proper treatment of
these conditions and help minimize the
neurological consequences of COVID-19.

.Further research in this area is needed to

determine whether demyelination is the
result of direct viral activity in the central
nervous system, the immune response, or
possibly the result of hypoxia associated
with lung damage.
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