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KomMop6iaHiCTb pOo3CisHOro cksiepo3y Ta
eninencii: 6inbwe 3anuTaHb YK Bignosiaen?

Nigia Map’enko?!, TetsaHa JlitoBueHko?, TeTsHa Herpuny?,
BapTtaHyw ®nopiksaH?2

1J1bBIBCbKMI HALIOHA/IbHMIA MEANYHNI YHIBEPCUTET
imeHi flannna anavybkoro, JlbBiB, YKkpaiHa
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[MpoaHanizoBaHO fiTepaTypHi AaHi OCTaHHIX TPbOX AECATUNITb
3 npobnemu komopbigHocTi po3cisHoro cknepo3y (PC) Ta eni-
nencii: NUTaHHSA naToreHesy, KAiHiYHOro nepebiry, MporHosy,
NiKkyBaHHA ui€i noaginHOI natonorii. EninenTnyHi Hanagu Bu-
HUKaTb Big 2-3% po 5,9% xsopux Ha PC, wo B 3-6 pasis
yacTile, HiX y 3aranbHii nonynsauii. 3axBOpPOBaAHICTb Ha eni-
nencito 36inbWyeTbCS 3i 3pOCTaHHAM TPUBASOCTI Ta THAXKOCTI
PC, npu 1ioro nporpecyto4domy nepebiry, a Takox 3anexuTb Bij
BNAMBY nikiB ana tepanii PC. OAHOCTAMHOCTI WOAO BIiKOBUX i
reHaepHux ocobmeocTelr NosBN eninenTuyHmMX Hanagis npu PC
B NniTepaTypi Hemae. lpoaHanizoBaHO MMOBIPHI MexaHi3Mn Ko-
mMopbigHocTi PC Ta eninencii. NMogaHo AaHi Npo NeBHY CHifibHY
natodizionorito PC i eninencii, a TakoX KOHUenNUito, 3rigHo 3
AKo Mogesnb eninencii npn PC po3rnafaeTbCa K Mepexese
3axBoptoBaHHA (network disease).HaBeaeHi faHi Npo KAiHiYHI
nposiBu Ta AiarHoctuky PC komopbigHoro 3 eninencieto. Eni-
NenTUYHI NPUCTYNKU MOXYTb 3'ABNATUCH Ha 6yab-KOMYy eTani
po3BuTKY PC: A0 MOsiBM MOro KNiHiYHMX NposiBiB, y AeboTi 3a-
XBOPIOBAHHSA, Ha Ni3HIX eTanax xs8opobu, 6yTn iHAMKaTOpOM 3a-
roctpeHHda PC. Tunu eninenTMYyHMX HanaAis y BCTAaHOB/IEHOMY
noasiriHoMy aiarHosi (PC+eninencia) pisHOMaHiTHI. BinblwicTb
nauieHTie (4o 87,5%) matwTb dokanbHi Hanaau (ycBigOMneHi

um HeycsigomneHi) abo dokanbHi 3 nepexonoM y 6inatepanbHi TOHIKO-KIOHIYHI, HE3Ha4YHa YacTn-
Ha XBOpPMX MaltTb Hamagu 3 HEBIAOMUM MoyaTKoOM. BinbLWicTb AOCNIAHUKIB BBaXae€, WO MNaui€eHTH
3 PC Ta eninencieto MatoTb Tax4ui nepebir PC i ripwmin 4OBroCTpOKOBMN NPOrHo3. BucsitneHo
OCHOBHIi Hanpsamu nikyBaHHa PC, BMAMB Takoro JliikyBaHHA Ha pPO3BUTOK eniienTUYHUX Hanahis.
HaBeneHo aaHi npo Aito aeskmnx xsopobo-moamdikytoumx 3acobis ana nikysaHHa PC Ha nepebir
eninencii Ta, 3 iHWoro 60Ky, Npo BNAMB AESKNX NPOTMHaNaA0BMX NpenaparTiB Ha nepebir PC. 3po-
61eHo BMCHOBKM, WO nauieHTn 3 PC mMaloTb iHAMBIAYaNnbHI Npodini Ta MixXiHAMBIAYaNbHY MiHNMU-
BiCTb enifienToreHHOoCTi. 3anponoHOBaHO NMPUHLNNN NliIKYBaHHSA eninenTUYHMUX Hanagis/eninencii y

xBopux Ha PC.

KnrouoBi cnoBa: po3cisHuiA cknepos, enifiencis, KoMopbigHiCTb, eniNenTUYHUA Hanag, NikyBaHHS.
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Comorbidity of multiple sclerosis and
epilepsy: More questions or answers?

Lidiya Maryenko?, Tetyana Litovchenko?, Tetyana Nehrych?,
Vartanush Florikyan?2

1Danylo Halytsky Lviv National Medical University, Lviv,
Ukraine

2Kharkiv Medical Academy of Postgraduate Education,
Kharkiv, Ukraine

The literature data of the last three decades on the problem of
comorbidity of multiple sclerosis (MS) and epilepsy have been
analyzed, such as issues of pathogenesis, clinical course, prog-
nosis, and treatment of this dual pathology. Epileptic seizures
occur in 2-3% to 5.9% of patients with MS, which is 3-6 times
more common than in the general population. The incidence
of epilepsy raises with increasing duration and severity of MS,
with its progressive course, and also depends on the effect of
drugs for the treatment of MS. There is no unanimity in the
literature on the age and gender characteristics of the occur-
rence of epileptic seizures in MS. Probable mechanisms of MS
comorbidity and epilepsy are analyzed. Data on certain com-
mon pathophysiology of MS and epilepsy and the concept ac-
cording to which the model of epilepsy in MS is considered as a
network disease are presented. Data on clinical manifestations
and diagnosis of comorbid MS with epilepsy are presented. Ep-
ileptic seizures can occur at any stage of MS: before the clinical
manifestations, at the onset of the disease, in the late stages,
or can indicate exacerbation of MS. Types of epileptic seizures
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with a dual diagnosis (MS + epilepsy) are diverse. The majority of patients (up to 87.5%) have
focal seizures (aware or unaware) or focal seizures to bilateral tonic-clonic, and a small share of
patients have seizures of unknown origin. Most researchers believe that patients with MS and
epilepsy have a more severe MS course and a worse long-term prognosis. The main directions
of MS treatment and the impact of such treatment on the development of epileptic seizures are
highlighted. Data on the effect of some disease-modifying drugs for the treatment of MS on the
course of epilepsy and, on the other hand, on the impact of some antiseizure medications on the
course of MS are presented. It is concluded that patients with MS have individual profiles and
inter-individual variability of epileptogenicity. The principles of treatment of epileptic seizures/
epilepsy in patients with MS are proposed.

Keywords: Multiple sclerosis, epilepsy, comorbidity, seizure, treatment.
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BcTtyn

CyvacHa knacudikauia eninencii (2017) Mix-
HapoaHoi npoTtueninentuyHoi nirn (ILAE) Ha-
rosiolWy€e Ha posni BU3HAYeHHs 1 eTionorii Ta
BpaXyBaHHS CyMyTHiX 3aXBOpBaHb, Wob npa-
BWNbHO AiarHOCTyBaTu Ta nikyeBaTtu [1]. Enine-
Nncis B OKpPeMUX rpynax rnauieHTiB, AKi paHiwe
BM3HA4Yanucb pasoM nig TEPMIHOM «CUMMTO-
MaTM4Ha eninencisa», 3apa3 BMBYAETbCA 3 LN~
pWWM €eTioNoriyHMM po3LapyBaHHAM, Hanpu-
Knag, eninenciga nicna iHCynbTy, ayToiMyHHa
eninencia abo eninencia nicna eHuedanity [2].
B epy 0cobucTicHO-OpiEHTOBAHOI 4OMNOMOrN TaKi
[aHi MalTb Ba)XJIMBE 3HAYEHHSA A9 KNiHIUMC-
TiB, AKi HaMaralTbCa aganTyBaTWU NiKyBaHHSA 3
MaKCMMasnbHO ePeKTUBHICTIO AN NauieHTa.

3 MEeTO BMBYEHHA Ta aHanizy AaHux Jite-
paTypu LWOAO0 Pi3HMX acnekTiB KOMOpOiaAHOCTI
po3cisHoro cknepo3sy (PC) Ta eninencii obpanu
KOMMMEKCHUI MNOWYK Y MyfbTUAUCUUNAIHAP-
HUX i cneuianizoBaHuX 6a3ax gaHnx MEDLINE/
PubMed, EMBASE/Excerpta Medica, Cochrane
Library, anpekTopii Open Access Journals. Kpu-
TepisMn BKIIKOYEHHS B Len ornag 6ynm siano-
BiAHI CTaTTi aHrNiiCbKO MOBOLD, onybrikoBa-
Hi y nepiog 3 ciyHA 1990 go ciuHa 2023 poky,
Ae po3rnaganncb MNOWMPEHICTb, MaToreHes,
AiarHocTtuka, nepebir, NporHO3 Ta JliKyBaHHS
ABOX KOMOP6iAHNX 3aXBOpPIOBaHb — PO3CiIHOrO
CKniepo3y Ta eninencii. Mn BUKOPUCTOBYBanu
NOLIYKOBI TEPMIHN «pO3CistHUI cknepo3» (ycCi
nons) Ta «komopbigHicTe» (yci nong) i [«eni-
nencig» (yci nona) ABO «eninenTM4YHW Ha-
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nag» (yci nons)]. Bigibpanu Ans CKpPUHIHTY
1402 ny6nikauii, oUiHWAM 3aroNoOBKM Ta aHoO-
Tauil, sukaunan we 1129 pxepen, sKi He
BignoBigalTb TeMi aocniaxeHHda. [eTanbHo
npoaHanizyBanm 273 CTaTTi Ta BUKJTIOYUIN e
195. ina aHani3y Bigibpanu 78 ctaten i nia-
Aann MOBHOTEKCTOBOMY aHanisy. OCTaToOYHMUN
CNMCOK NniTepatypu 6yno cknageHo, BpaxoBy-
O4YM TEMU LbOro Orngay Ta akTyaslbHOCTI ony-
6nikoBaHMX AaHMX 3a ocTaHHi 10 pokiB. Takox
MW BKJIHOYMAM A0 OrNsAy CTapiwi kno4yosi abo
BWU3HAYHi AOCNIAXEHHS Y Ui ranysi.

Komop6bigHicTb po3cisHOro cksieposy. Pos-
cisHuii cknepo3 (PC), sk goBroTpuBarode xpo-
HiYHe nporpecytoye 3aXBOPIOBAHHS, CMPUYMHSE
3HA4YHO BiNbLUMI PU3NK BUHUKHEHHS KOMOp6ia-
HWX NaTOMOrili MOPIBHAHO 3 0CO6aMM TOro X BiKy
6e3 PC. Byno 3’9coBaHo, L0 AesKi 3aXBOPHOBaH-
HS 0c06n1BO nowmpeHi y nauienTis 3 PC.

BignoBiAHO 40 nNpoBeAEHUX KOMMNEKCHUX
cuctemMaTmuHmMx ornsaais [3,4], Hanbinbw yva-
CTUMK CynyTHiMK po3nagamu npu PC € pe-
npecia (23,7%), Tpusora (21,9%), rinepTo-
Hia (18,6%), rinepxonectepuHemia (10,9%),
XPOHiYHi 3axBoptoBaHHSA nereHis (10%) 6ino-
napHuin posnaa (5,83%). ABTOIMYHHI 3axBo-
plOBaHHSA 3arasioM CyrnpoBOAXYHTb <5% na-
uieHTiB 3 PC, HayacTiwe - e 3axXBOpPHOBaHHS
wuTonodibHoi 3ano3m (2,08-10%), ncopias
(0,39-7,74%), a Takox giaber 1 Tmny [5,6].
MoBigoMnseTbCA NPO 6iNbll YacTe BUHUKHEHHS
y nauieHTiB 3 PC kOMOp6iAHUX HEBPONOTiYHUX

Aast ckpuninry 6yao sHaiigeno 1402 aiteparypuux axepea (1990-2023)

IToran6aeno posrasuyTto 273 Axepeaa

—

Bianosigaan xpurepisiM BKAIOUEHH: - 78

1129 axepea 6yA0 BUKAIOUEHO ITicAs IOYATKOBOTO !
. e 1
CKPUHIHIY Ha3BU poOOTHU Ta aHOTAaLil '

195 aAxxepea OyA0 BUKAIOUEHO 3a TAaKUMU KPUTEPLsIMIL:
Io3a MeXXKaMI MeTH OrasAdy, ouiHka cumnTomis PC
(Ce3 abo
3aXBOPIOBaHb),

erniaercii IHIITMX KOMOPOigHIX

indopmariii,
indpopmaniss AyOAIOETBCS B

HEeAO0CTaTHHO OITIC
KAIHIYHUX BUIIAaAKIiB,

Mi3HIMNNX AOCAIAKEHHAX, HeMa€ IIOBHOIO TeKCTy,

ny0aikamii iHmmMy MoBaMu

PucyHok 1. Bnok-cxema gocnigKeHHa
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Introduction

The modern classification of epilepsy (2017)
of the International League Against Epilepsy
(ILAE) emphasizes the role of determining its
etiology and taking into account comorbidities
for correct diagnosis and treatment [1]. Epi-
lepsy in individual groups of patients, previ-
ously defined together under the term “symp-
tomatic epilepsy”, is now studied with a wider
etiological stratification, e.g., epilepsy after a
stroke, autoimmune epilepsy, or epilepsy af-
ter encephalitis [2]. In the era of personalized
care, such data are of great importance to cli-
nicians who are trying to adapt treatment with
maximum effectiveness for a patient.

A comprehensive search in multidisciplinary
and specialized databases, such as MEDLINE/
PubMed, EMBASE/Excerpta Medica, Cochrane
Library, and Open Access Journals directory was
chosen to study and analyze literature data on
various aspects of the comorbidity of multiple
sclerosis (MS) and epilepsy. Inclusion criteria
for this review were relevant English-language
articles published between January 1990 and
January 2023 that discussed the prevalence,
pathogenesis, diagnosis, course, prognosis, and
treatment of two comorbidities — multiple scle-
rosis and epilepsy. We used the search terms
“multiple sclerosis” (all fields) and “comorbidity”
(all fields) and [“epilepsy” (all fields) OR “sei-
zure” (all fields)]. We screened 1,402 publica-
tions, assessed titles and abstracts, and exclud-
ed a further 1,129 sources that did not match

Review

the research topic. 273 articles were analyzed in
detail and additional 195 were excluded. 78 arti-
cles were selected for analysis and subjected to
full-text analysis. The final list of references was
compiled based on the topic of this review and
the relevance of published data over the past
10 years. In the review, we also included older
fundamental or outstanding studies in the field.

Comorbidity of multiple sclerosis. Multiple
sclerosis (MS), as a chronic long-term progres-
sive disease, causes a significantly higher risk
of comorbid pathologies compared to individ-
uals of the same age without MS. Certain dis-
eases are particularly common in MS patients.

Thus, according to comprehensive systematic
reviews [3,4], the most frequent accompany-
ing disorders in MS are depression (23.7%),
anxiety (21.9%), hypertension (18.6%), hyper-
cholesterolemia (10.9%), chronic lung diseases
(10%), bipolar disorder (5.83%). Autoimmune
diseases generally accompany <5% of patients
with MS, the most common being thyroid dis-
ease (2.08-10%), psoriasis (0.39-7.74%), and
type I diabetes [5,6]. More frequent occurrence
of comorbid neurological disorders has been
reported in patients with MS: stroke and oth-
er cerebrovascular events [7], migraine [8-10],
restless legs syndrome [11], sleep disorders
[12,13], and neuropathic pain [14].

In the literature, data on the deterioration of
cognitive functions at all stages and in all sub-

1402 sources were identified for screening (1990-2023)

273 sources were reviewed in detail

—

78 met the inclusion criteria

I 1,129 sources were excluded after initial

1 title and abstract screening

195 sources were excluded based on the following
criteria: beyond the scope of the review, assessment
of MS symptoms (without epilepsy or other
comorbidities), insufficient information, description
of clinical cases, duplicated data in later studies, no

full text, publication in other languages

Figure 1. The flowchart of the study
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po3nagiB: iHCyNbTy Ta iHWKX LepebpoBacky-
naApHUX nogin [7], mirpeni [8-10], cMHapomy
HeCcnokinHmx Hir [11], po3naais cHy [12,13],
HeMponaTu4yHoro 6ot [14].

Y niTepaTtypi WMPOKO npeacTassieHi AaHi npo
NOriplWeHHs KOrHITUBHUX PYHKLiN Ha BCiX CTa-
AigX iy BCiX nigTunax 3axBOprOBaHHSA, i BOHU
BBaXalTbCA HACNIAKOM 3HMXEHHSA 06’eMy ri-
rnokamny Ta KOPTUKasbHOI CipOl peyoBUHMU,
YPaXKE€HHAM iHWMX CTpaTeriyHO BaXKNMBUX Ai-
NSIHOK ronoBHoro Mo3ky [15,16]. Husky po-
cnigxeHb 6yno npoBefeHO LWOAO MOXIMBOMO
3B’a3ky Mix PC i xBopo6oto Anburenmepa, ane
OCTaTO4YHO Taka kKomopbiaHicTb He byna gose-
AeHa [17,18]. Okpim genpecii, Tpusoru, 6ino-
NApHOro posnaay, y nauientis 3 PC Takox Bu-
BYaIN iHLWI NCUXiaTPUYHI NOPYLUEHHS, YacToTa
AKUX 3aJIMLIAETLCA HEeAOoCTaTHbO BMBYEHOIO:
NCUX03M, WN30PEHIis, aNeKCUTUMISA, 3M10BXN-
BaHHS ankoroneM i HapkoTukamu [4,14,19].

AMepuKaHCbKi  gocnigHukn [20] 3aranom
BMOKPEMUAM TPU FPynu 3axBOPOBaHb, WOAO
BUHUKHEHHS SKUX Y nauieHTiB i3 PC € KNiHiy-
HO 3Ha4yLWWNA MiABUWEHUNA pU3MK: 6yab-AKi
Kapaio-metaboniyHi  xBopobu (cepueBo-cy-
OVHHOI CUCTEMM, MEeYiHKW, HUPOK, LIYKpPOBWI
niabeT, aTepocknepos), CKesleTHO-M'A30Bi
(apTpo3, peBMaTOIAHMI apTpUT, OCTEOMNOpO3
TOLWO) i ncmuxiaTpuyHi posnaau (Tpueora, ae-
npecisa, 6e3coHHs, LeHTpanbHuin 6inb, po3na-
AN 0CoBUCTOCTI, ankorofibHa Ta HapKOTUYHa
3anexHicTb Towo). MiaTBEpAXEHO, WO KOMOpP-
6iaHicTb NoB'A3aHa 3 6inbll paHHIM Nporpecy-
BaHHAM iHBanigHocTi npu PC [21,22].

Josoni yactumu npu PC € napokcu3aMmarbHi cta-
Hu (MC), aki TpannstTbea B 1,6-17% Bunaakis
y BUrNAAi eninenTmyHuxX i HeeninenTUYHUX CUH-
OPOMIB, 3 AKUX 24% BUHUKAKTb SIK MOYATKOBI
NpOsIBU 3aXBOPIOBAHHS i SIKi NOB’A3YI0Tb 3 ANUC-
dyHKLUi€0 cneundivyHMX aHaTOMIYHUX CTPYKTYP
LeHTpanbHoi HepBoBoi cuctemn (LUHC) [23,24].
HeeninentnuHi MNC xapakTepusyTbCa MHO-
XXUHHUMU, KOPOTKMMW, panToBMMU Ta CTepe-
OTMMHUMMK eni3o4aMu: MOTOPHUMWU (OUCKUHE-
3ii, M'd30Bi cnasmu), ceHcopHUMKU (NapecTesii,
6oni), BeretaTMBHUMMN, SIKi MOXYTb TPUBATU Bif
CeKyHA4 A0 XBW/IWH, MalTb TEHAEHLIi0 A0 rpy-
nyBaHHS i MOXYTb 36epiratucs Bi4 AHIB 40 Mi-
cauiB nicna no4vaTtky i 6inblle xapakTepHi ans
peunamByoyo-pemiTytoyoro nepebiry PC [23].
Xoua HeeninenTtuyHi MNC He € pigKicTio, BOHWU

68

Review

3a/IMWAOTbCA HEeAOoCTaTHbO PO3Mi3HAaHMMKU Ta
CT@HOBNATb AiarHOCTUYHY npobnemy Ans Anm-
depeHLitoBaHHS Big CnpaBXHiX eninenTUuyHmMX
Hanagjis, AKi 4OBOJIi YacTo BUHMKaKTbL npu PC.

3axBOpOBaHICTb i NOWMPEHICTb eninencii
y xBopux Ha PC. Npo 3B’a30k PC i eninencii Bi-
aomo noHazg 150 pokiB. HeBaoB3i nicnsa Toro sk
XK. M. Wapko npeacrtasus PC 9k HOBe 3axBO-
ptoBaHHs LIHC, Binbrenom Jleybe B 1871 poui
onucas nauieHta 3 PC i cyaomamn, wo 6yno
nepwum gokasom eninencii npu PC [25]. 3 Toro
Yacy BMBYaAlOTb 3aXBOPHOBAHICTb i MOLIMPEHICTb
eninencii y xBopux Ha PC, ii kniHi4Hi ocobnun-
BOCTi, MOX/IMBUIM NaTOreHes 3 ypaxyBaHHSAM
NaToMOpdONOriYHNX 3MiH FOSIOBHOrO MO3KY.

EninenTnyHi Hanaan BuHMKawTb Big 2-3% [0
5,9% xBopux Ha PC i B 3-6 pasiB vacTiwe, HiX
y 3aranbHin nonynauii [26-30]. Ak 6yno 3'a-
COBaHO Ha niacTaBi peTpOCNeKTUBHOIro A0Chi-
J)KEHHS WBeACbKOro nonynsuinHoro peecTpy,
Ak oxonntoBas 514545 xBopux Ha PC, 3a-
XBOPKOBAHICTb Ha eninencito 36inblwyBanack 3i
3POCTaHHSAM TPUBAJIOCTI Ta TAXKKOCTI OCHOBHO-
ro 3axBOPIOBAHHSA, NpU MOro Nporpecyyomy
nepebiry, a Takox 3anexana Biad BNAMBY Me-
AvkameHTo3Hoi Tepanii PC [31]. Ha moapaTok
no PC, y Kinbkox AOCNIAXEHHSX MoBigoMas-
n0csa Npo eninenTuyHi Hanaam Ha OoHI iHWKX
AEeMIENIHI3YoUnX po3agiB, Taknux Hanpukniag,
MOG-IgG-acouinoBaHe AeMieNiHi3ytoue 3axBo-
plOBaHHSA Ta nporpecytoda MynbTUdOKanbHa
nerikoeHuedanonaTia [32,33].

BikoBi Ta reHgepHi ocobnusocti. OaHO-
CTaMHOCTI WOoA0 BiKOBUX OCOBMMBOCTEN MOSBU
eninentTnyHMX Hanagis npu PC B niTepaTypi He-
Mae. B ipaHcbkoMy pocnigxkeHHi [34] Hanaau
yacTiwe (8,5%) Tpannsannce y 6inbl paHHbEOMY
noyatky PC (y Biui 4o 16 pokiB) MOPIBHSAHO 3
2% cepep CcTapwumx ocib, a pesynbtatu WBes-
Cbkux aBTopiB [31], HaBNaku, ceBig4yaTb Npo Te,
O YacTiwe NpucTynu BUHUKAKTb Y NaLuieHTIB,
AKi xBopitoTb Ha PC noHaa 34 poku (5,9%).

LLInpoko BiAOMO, L0 XiHKK XBOpitoTb Ha PC ya-
cTiwe BiA 4onogikiB (cniBBigHoWweHHSA 2,8:1)
[20]. B 6araTbox AOCNiIAXEHHSX TaKOX 3a3Ha-
YAETbCH NMPO NepeBaxaHHS XiHoK (Biag 77,3 %
0o 86,2%), aki manu acouiauito PC i eninencii
[30], iHWi aBTOpM HE 3HAXOAMNU MEPEKOH-
NIMBUX AaHUX WOAO TaKUX reHaepHmMx ocobnu-
BocTen [27,35].
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types of MS are widely presented, and they are
considered to be the result of a decrease in the
volume of hippocampus and cortical gray mat-
ter, damage to other strategically important ar-
eas of the brain [15,16]. Several studies have
been conducted regarding the possible rela-
tionship between MS and Alzheimer’s disease,
but such comorbidity has not been conclusive-
ly proven [17,18]. Other psychiatric disorders
have also been studied in patients with MS in
addition to depression, anxiety, and bipolar dis-
order, the rate of which remains insufficiently
studied: psychosis, schizophrenia, alexithymia,
and alcohol and drug abuse [4,14,19].

American researchers [20] generally identified
three groups of diseases that present a clini-
cally higher risk for patients with MS: any car-
dio-metabolic diseases (of the cardiovascular
system, liver, kidneys, diabetes, atherosclero-
sis), musculoskeletal (arthrosis, rheumatoid
arthritis, osteoporosis, etc.) and psychiatric
disorders (anxiety, depression, insomnia, cen-
tral pain, personality disorders, alcohol and
drug addiction, etc.). In general, comorbidity
is believed to be associated with the earlier
progression of disability in MS [21,22].

Paroxysmal states (PS) are quite common in
MS, which occur in 1.6-17% of cases in the
form of epileptic and non-epileptic syndromes,
of which 24% occur as initial manifestations of
the disease and are associated with dysfunction
of specific anatomical structures of the central
nervous system (CNS) [23,24]. Non-epileptic
PS is characterized by multiple, short, sudden,
and stereotyped episodes: motor (dyskinesias,
muscle spasms), sensory (paresthesia, pain),
and autonomic, which can last from seconds to
minutes, tend to cluster, and can persist for days
to months after the onset and are more specif-
ic to the relapsing-remitting course of MS [23].
Although nonepileptic PS are common, they re-
main underrecognized and represent a diagnos-
tic challenge in differentiating from true epileptic
seizures, which occur quite frequently in MS.

Incidence and prevalence of epilepsy in
patients with MS. The connection between MS
and epilepsy has been known for more than 150
years. Shortly after J. M. Charcot presented MS
as a new disease of the CNS, in 1871, Wilhelm
Leube described a patient with MS and seizures,
which was the first sign of epilepsy in MS [25].
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Since then, the incidence and prevalence of ep-
ilepsy in patients with MS, its clinical features,
and possible pathogenesis, taking into account
the pathomorphological changes of the brain,
have been studied.

Epileptic seizures occur in 2-3% to 5.9% of
patients with MS and 3-6 times more often
than in the general population [26-30]. As it
was determined in a retrospective study of the
Swedish population registry, which included
514, 545 patients with MS, the incidence of ep-
ilepsy grew with the increase in the duration
and severity of the major disease, with its pro-
gressive course, and was dependent on the ef-
fect of drug therapy for MS [31]. In addition to
MS, several studies have reported seizures in
other demyelinating disorders, such as myelin
oligodendrocyte glycoprotein antibody-associ-
ated disease (MOGAD) and progressive multi-
focal leukoencephalopathy [32,33].

Age and gender characteristics. There is no
unanimity in the literature regarding the age
characteristics of the onset of epileptic seizures
in MS. For example, in an Iranian study [34],
seizures occurred more often (8.5%) with an
earlier onset of MS (under 16) compared to
2% among older individuals, and the results of
Swedish authors [31], on the contrary, indicate
that seizures are more common in patients who
have had MS for more than 34 years (5.9%).

It is widely known that women suffer from MS
more often than men do (ratio 2.8:1) [20].
Most studies also indicate a predominance of
females (from 77.3% to 86.2%) who had a
combination of MS and epilepsy [30], other
authors did not find convincing data on such
gender characteristics [27,35].

Probable mechanisms of comorbidity of
MS and epilepsy. The major cause of the si-
multaneous occurrence of MS and epilepsy has
not yet been possible to determine, and the
pathophysiological mechanisms explaining this
connection continue to be the subject of modern
studies. Elucidating why patients with demyelin-
ating diseases are at increased risk for seizures
provides some insight into epileptogenesis,
which is driven by a combination of gray matter
lesions and inflammation, and disease-modify-
ing therapeutic techniques for MS are likely to
affect it [36]. The expansion of our knowledge
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MmoBipHi MexaHi3aMn koMop6iaHocTi PC Ta
eninencii. loci He BAanocsi BU3Ha4YMUTU ros1oB-
HY MNPUYMHY OAHOYACHOro0 BUHWKHeHHS PC Ta
eninencii, a nato@izionoriyHi MexaHiamu, LWo
NOSICHIOIOTb Liel 3B’30K, MPOAOBXYIOTb 6yTu
npeaMeToM Cy4YaCHUX AOoChigXeHb. 3'aCyBaH-
HA TOro, YoMy nauieHTN 3 AEeMieENiHI3yr4YuMMU
xBopobamMn nigaalTbCa MiABULLEHOMY PU3N-
KY BUHWUKHEHHS HanafiB, Aa€ AesiKe YySBJIEHHS
npo eninentoreHes, kM 0B6yMOBMIOETLCS MO-
€QHAHHAM YpaXeHHS Cipoi pe4yoBMHM Ta 3ana-
NeHHSs i, MMOBIPHO, Ha HbOrO BMIMBAKOTb XBO-
po6o-moandikytodi meToam nikyesaHHs PC [36].
Po3wmnpeHHsa HawMX 3HaHb MPo poJib 3ananeH-
HA B MNporpecyBaHHi eninencii Ta po3CigHOro
CKJ/1epo3y € O4YEBUAHUM, ane Li MexaHi3Mun BBa-
XKaKTbCA AyXKE CKNAaAHUMU i A0 KiHUS He 3'9Co-
BaHMMM [37]. 3a OCTaHHI pOKM 3'IBMNOCH 4iTKe
po3yMiHHA TOoro, wo PC - ue 3axBoOplOBaHHA He
BUKJIIOYHO 6iN0i pevyoBMHU FOMIOBHOMO MO3KY,
a I Takox i cipoi 3 asuwamu ii rinep3byann-
BocTi [38,39], 0cob6nMBO Npmn KOPTUKANbHUX i
IOKCTaKopTUKanbHnx BorHuwax [40]. Y Hewo-
OABHbOMY cucTeMaTMyHOMy ornsagi 90 crartei
[41] 6yno chopMynbOBaHO BUMCHOBOK Mpo Te,
wo 6inbwi o6’eMn ypaxeHHs 6inoi pedyoBUHU
rO/I0BHOrO MO3KYy 6ynv MoB’A3aHi 3 MeHLWMMU
o6’eMmammn cipoi pe4oBMHN abo MEHLLIOI TOBLUM-
HOW Kopu. Hanbinblw MOCTINHWMI 3B’S30K MiX
ypaxeHHsaMu 6inoi Ta aTpodi€to cipoi pevoBMHU
CcrocTepiraBcs y paHHbOMY (peumauByroyoMy)
TUMNi 3aXBOPIOBAHHA i piawe — npu nporpecy-
touomy PC. 3’'aBnseTbca Bce 6inblue AoOKasiB
TOro, WO eninenTu4yHi HanaguM Tak camMo Mo-
WKOAXKYHOTb MieniHOBI 060noHkn [42]. Tomy B
KOHTeKkcTi PC npuctynu MOXyTb MOCU/IOBaTU
AewMieniHizauito, sika Bigobpaxae Ton dakT, Wo
Ui ABa 3axBOPIOBAHHA MalOTb MEBHY CifIbHY
natodisionorito. PO3yMiHHS NaTonoriyHMX npo-
LLeCiB, SIKi € B OCHOBI LibOro 3B's3Ky, AOMOMOXe
HauUiNUTKM Ha 3arafbHi Ta CMiJIbHI NATONOrIYHI
Wnsaxu, noe’s3aHi 3 oboMa 3axBOPIOBaHHAMMU,
O MOXe CTBOPUTU HOBI NiAX0AW A0 NiKyBaHHSA
LMX HEBpONoOriYHMX posnagis [33]. Ane He Bap-
To 3abyBatn, wo nauieHTn 3 PC MatoTb iHAM-
BilyanbHi npodini Ta MiXiHAMBIAYaNbHY MiHAN-
BiCTb eninenToreHHocTi [37], Wo nposiBNSAETbLCS
B pi3HOMY nepebiry eninencii npn PC.

Y ny6nikauiax 20-30-pi4yHoi gaBHUMHK [43,44]
npoaHanizysann 3B'930K MiX CEMIONOrien cyaoM
i NOTEHUIMHMM MicUeM fiokanisauii eninenTtoreH-
Hoi 6nswku 3a gonomoroto MPT i npunyctunn,
WO MiXX coMaToToniYHMM OMNMCoM CyaoM Ta Jio-
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Kanisaui€lo KOpPTUMKaNbHO-NIAKIPKOBMX 6ASALWOK
iCHYe Kopensauis. Lieit BUCHOBOK OCTaHHIM 4YacoMm
nepernsgaerbca. Y 2019 poui 3anponoHysanu
HOBY KOHLIenNLito, 3rigHo 3 AKOK MoAenb enine-
MNCii Npy pO3CiSFHOMY CK1ePO3i PO3rNAAacTbCa AK
MepexeBe 3axBoptoBaHHSA (network disease),
O MOXe MaTU 3HayHe KIiHIYHEe 3Ha4yeHHsd,
OCKIi/IbKW KNiHIYHI CUMATOMU MOXXHa aHanilysaTtun
B KOHTEKCTi He Ti/IbKN CTPYKTYPHUX, @ U DYHK-
LioHanbHUX 3MiH y MO3Ky [37]. TOMy «To4yHe»
NpuB’a3yBaHHS KNiHIYHOI MaHidecTauii Hanaay
[0 loKanisauii NeBHOro BOrHuMLa aeMieninisadii,
AK Le MOCTYyN0BasoCh paHille, BXE He € TakuM
6e3cyMHiBHMM. OfHak, Ha Hally AYMKY, AyXe
MMOBIPHO, WO NuLle AesKi 3 YACIEHHUX KOpTU-
KasibHO-MigKipKOBUX ypaxkeHb PC BUKIMKaTb
eninenTu4yHi Hanagw/eninencito, i WO KOPTU-
KanbHi Yypa)keHHS MOXYTb pO3rig4aTtnuca nuiie
K YMHHUK pU3MKY AN MaHidecTauii npucTynis
abo eninencii, ane He MOXyTb AaTW BiANoOBIAi
LLoA0 TOro, YOMY B OAHUX MALLIEHTIB BOHW BUHU-
KalTb, a Y iHWKX — Hi.

KniHiuHi nposBu Ta giarHocTuka. Eninentmy-
Hi IPUCTYNU MOXYTb 3'ABNATUCb Ha ByAb-5KO-
My eTani po3BuTKy PC: 0o nosiBM MOro KNiHiv-
HMX nposiBiB [45,46], B AebtoTi 3aXBOPIOBAHHS
[30,40], Ha ni3Hix eTanax xBopobu (4epes 8-23
pokn) [48], 6yTn iHAMKaTOpPOM 3arocTtpeHHs PC
[47], ocobnnBO Npun peunanByrOHO-pPeMITYHOHO-
My Tuni nepebiry [16]. Jeski aBTopwn, HaBnNaku,
BBaXaloTb, WO YacTille enifiencia npueaHyeTb-
cs1 Ao PC 3 BTOpMHHO nporpecyodnm nepebirom
[2,48,49]. JoBoni pigko BMHMKAE MOEAHAHHS
eninencii 3 nepBMHHO-Nporpecytodnm PC [44].
BiacyTHICTb HamagiB y TakKuMX MNAUiEHTIB MOXe
6yTK 3ymoBneHa TUM paKToM, Lo Y HUX Ha MPT
CMOCTepiratTbCs MeHLi 06CArn ypaKeHHs ro-
NOBHOrO MO3KYy, 0CO6/IMBO NpU HEMEPUBEHTPU-
KyNgpHOMY poO3noAisli NOpiBHAHO 3 MaLlieHTa-
MU 3 peunamByOYO-PEMITYIOUOK Ta BTOPUHHO
Nporpecy4oro XBopoboto.

BucnoesneHa okpema aymka [46], wo eninen-
TWUYHi Hanaau npu PC He 3aBXAu MOB’'sA3aHi
caMe 3 AeMi€eNiHi3yo4YMM NpoLecoM, a Manxe y
MOMOBUHM MAaLIEHTIB MOXYTb BUHUKATU BHAC-
NiJOK KOHKYPYYOI asibTEPHATUBHOI NaToONOrii
(nepeHeceHi YepenHo-MO3KOBI TpaBMu, uepe-
6po-BackynsapHi po3naamn, iHdekuii, NyxamHu
TOoLWo), 0cobnmBo 3i 36iNblLIEHHAM TPUBANOCTI
3axBoptoBaHHSA. Lle, Ha Hawy AyMKY, MOXe Mno-
ACHIOBATM MiXiHAMBIAYaNnbHY HEOAHOPIAHICTb
KniHiYHOro nepebiry eninencii npun PC.
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about the role of inflammation in the progres-
sion of epilepsy and MS is evident, but these
mechanisms are considered very complex and
not fully understood [37]. In recent years, there
has been a clear understanding that MS is a dis-
ease not only of the white matter of the brain
but also of the gray matter with its hyperexcit-
ability [38,39], especially in cortical and juxta-
cortical foci [40]. A recent systematic review of
90 articles [41] concluded that larger areas of
white matter lesions were associated with small-
er gray matter volumes or lower cortical thick-
ness. The most consistent relationship between
white matter lesions and gray matter atrophy
was observed in the early (relapsing) type of
disease and less often in progressive MS. There
is increasing evidence that epileptic seizures, in
turn, damage myelin sheaths [42]. Therefore,
in the context of MS, seizures may exacerbate
demyelination, reflecting the fact that the two
diseases share some common pathophysiology.
Understanding the pathological processes un-
derlying this relationship will allow us to target
common and shared pathological pathways as-
sociated with both diseases, which may lead to
new approaches to the treatment of these neu-
rological disorders [33]. Nevertheless, it should
be remembered that patients with MS have in-
dividual profiles and interindividual variability of
epileptogenicity [37], which is manifested in the
different course of epilepsy in MS.

Publications from 20 to 30 years ago [43,44] an-
alyzed the relationship between the semiology
of seizures and the potential location of epilep-
togenic plaques using MRI and suggested that
there is a correlation between the somatotopic
description of seizures and the localization of
cortical-subcortical plaques. This conclusion has
recently been revised. Thus, in 2019, a new con-
cept was proposed, according to which the model
of epilepsy in multiple sclerosis is considered a
network disease, which can have major clinical
significance since clinical symptoms can be ana-
lyzed in the context of not only structural but also
functional changes in the brain [37]. Therefore,
the “exact” linking of the clinical manifestation of
a seizure to the localization of a certain focus of
demyelination, as postulated earlier, is no longer
so certain. However, in our opinion, only some of
the numerous cortical-subcortical lesions in MS
are very likely to cause seizures/epilepsy, and
cortical lesions can only be considered as a risk
factor for the manifestation of seizures or epilep-
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sy, but cannot provide an answer as to why they
occur in some patients, and not in others.

Clinical manifestations and diagnosis. Ep-
ileptic seizures can occur at any stage of MS
development: before the occurrence of its clin-
ical manifestations [45,46], at the onset of the
disease [30,40], at its late stages (after 8-23
years) [48], they may indicate MS exacerbation
[47], especially in the relapsing-remitting type
of the disease course [16]. Some authors, on
the contrary, believe that most often, epilepsy
joins MS with a secondary progressive course
[2,48,49]. A combination of epilepsy with pri-
mary progressive MS is quite rare [44]. The
absence of seizures in such patients may be
associated with fewer brain lesions on MRI, es-
pecially with a non-periventricular distribution
compared to patients with relapsing-remitting
and secondarily progressive disease.

A separate opinion has been expressed [46]
that epileptic seizures in MS are not always re-
lated to the demyelinating process, and they
may occur in almost half of the patients as a
result of a competing alternative pathology
(traumatic brain injury, cerebrovascular disor-
ders, infections, tumors, etc.), especially with
increasing duration of the disease. In our opin-
ion, it may explain the interindividual hetero-
geneity of the clinical course of epilepsy in MS.

Some patients have isolated seizure incidents
during the entire course of the disease; others
have them quite often. According to German
authors [50], 40.4% of patients had only one
seizure during a year, 59.6% had repeated sei-
zures, 39% of latter patients were considered
drug-resistant, and 9.7% had status epilepti-
cus. Cases have been described, where tempo-
ral lobe seizures were the first manifestation of
MS and the only symptom for years (from 4 to
10), and these patients had a positive CSF test
for oligoclonal bands and typical MRI features of
MS [45]. In this context, an important issue is
the correct diagnostic interpretation of the first
(and sometimes the only) or isolated seizures,
since they can be acute symptomatic attacks
that occur in close temporal and neurobiological
relationship with acute structural brain damage
during the debut or exacerbation of MS with-
out recurrences during remissions. In this case,
they are not subject to the diagnosis of epilepsy
[51]. Such attacks by their nature are provoked,
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Y 4yacTMHM NauieHTiB Hanaaum 6yBatoTb nNooau-
HOKMMM 3a BeCb 4Yac xBopobu, B iHWMX - A0-
CUTb YacTUMKU. 3a AAaHMMW HIMEUbKWUX aBTOPIB
[50] 40,4% nauieHTiB Mann BMNpPOAOBX POKY
TiNbKWM OAWMH Hanag, 59,6% - NOBTOPHOBaHI
NpUCTynun, npmyomy 39% 3 UMX NALIEHTIB BBa-
wanmcsa dapMakopesncTeHTHUMHK, a 9,7% manu
eninenTuyHui ctatyc. OnucaHi BUNaaku, Konu
CKpOHEBI eninenTuyHi Hanaan 6ynu nepLioto
MaHidecTauieto PC i eMHUM CMMNTOMOM MpOTS-
rom pokie (Big 4 o 10), npnyomy Ui NauieHTn
Mann NO3UTUBHUI TecT uepebpocniHanbHOI pi-
OVHW Ha ONirOKNOHanbHi cMyru Ta Tunosi MPT
o3Haku PC [45]. B ubOMYy KOHTEKCTi Ba>/INBOO
npo6s1emMoto € NpaBuiibHE AiarHOCTUYHE TAyMa-
YeHHs nepLoro (a Yacom eamHoro) abo nooam-
HOKWX MPUCTYNIiB, OCKIIbKW BOHU MOXYTb 6yTu
rocTpMMmM CMMNATOMATUYHUMM Hanagamu, Lo
BUHWKAIOTb B TICHOMY 4acoBOMY Ta Helpobio-
NOriYHOMY 3B’S13KY 3 FOCTPUM CTPYKTYPHUM YL~
KOZ>KEHHSIM rofIOBHOIrO MO3KY Yy nepioa AebioTy
abo 3aroctpeHHs PC 6e3 noBTOpeHHS B nepioa
peMmiciin i He nignaratTb AiarHo3ly eninencii
[51]. Taki Hanaan 3a CBOE NMPUPOAOID CrMpO-
BOKOBaHi, TO6TO peakuieo MO3Ky Ha Haa3BWU-
YalHWn Tpurep (3riAHO 3 BU3HAYEHHAM KOMICil
3 enigeMionorii MibxxHapoaHoi npoTueninenTny-
Hoi nirn [52]) i He NoTpebytoTb BCTAHOBJ/IEHHS
AiarHo3y eninencii Ta nposBeAeHHA npoTueni-
NEenTUYHOro fikyBaHHA. [OCTpi CUMMMTOMATUYHI
HanaauM MOXyTb 6yTW CNPOBOKOBaHI Lle HeBWU-
3HAYEeHUMM TMMYACOBMMMK 3MiHamMu (MOXIMBa
noTeHLUiMHa eninenToreHHa posb Habpsaky [53]
nig 4yac peumamnsy PC), Togi sik xBopoba «eni-
nencig» Moxe 6yTW CnpuYMHEHa YyXXe MOCTin-
HOlO NepebyAoBOK CTPYKTYPU MO3KY B panoHi
XPOHiIYHMX 6nswok [44].

[MoBiAOMNAETLCH, WO PU3MK peumanBy nicns
nepworo Hanagy npu PC konuBaeTbca Big 57%
00 94%, 3 6iNbll HU3bKUMW OLIHKaAMW Yy BenNu-
Knx gocnimxkeHHax [54]. e B ogHin nybnikauii
[55] 10-piyHni pu3mk eninencii nicns nepworo
Hanaay, CKOPUrOBaHWIM Ha BWMXKMBAHHS, CTaHO-
BUB 52%, 6e3 pi3Hunui Mix peunausytounm PC Ta
KOHTPOJIbHOIO IPYyrol 3a BIKOM i CTaTTiO, a LWe
BULLMIA PpU3MK CrocTepiraBcs y nauieHTiB 3 PC
3 MOYaTKOBMM eninenTuyHuM crtatycom (86%),
ane nigrpyna 6yna HeBeNuKO, i AOCNIAXKEHHS
6a3yBanocs TifIbku Ha ONMCoBMX AaHuX. Eninen-
TUYHI Hanaau, K €aMHUNA NposiBs peunansy PC,
[OCUTb Cynepeysinsi, Npo Lo MnosigoMnanocs y
6aratbox pocnigxeHHsx [44,56]. B nitepaTtypi
OMMCaHO CrOCTEPEXEHHSA MOSABU eniNenTUYHUX
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Hanagjis y xBopux Ha PC 6e3 X0oAHUX iHLWnX 03-
Hak peumaunBy PC, KpiM aCMMATOMHUX aKTUBHUX
ypaxeHb kKopu npuv MPT gocnigXeHHi ronoBHO-
ro Mo3ky. OgHaK He BUKJ/IIOYEHO, WO A0 MOsiBU
Hanagjis y NauieHTiB 6ynu iHWi He3Ha4YHi HeBpPO-
NOriyHi 03HaKW, dKi 3HUKNU nepen AeTallbHUM
obcTexeHHsaMm [2,43].

OTmxe, 61M3bKO MOAOBUHWM NAUIEHTIB 3 €4U-
HMM eninenTMYHMM HanagoM MaktTb BUCOKWUM
pU3MK NOBTOPHUX NPUCTYNiB 6€3 BpaxyBaHHS
yYM Nepwunit 3 HMX 6yB rocTpUMm CMMNTOMATUY-
HUM, 4K BigaaneHum (remote) NposiBOM HasB-
HOI CTPYKTYPHOI NaTosiorii roJIoBHOro Mo3Ky. B
LbOMY BMMNAAKY MOXJ/IMBE BCTAHOBJIEHHSA Aia-
rHO3y eninencii i po3rnaa NUMTaHHA Npo noya-
TOK NiKyBaHHS, 3riAHO 3 NPAKTUYHUM (KNiHIY-
HMM) BM3Ha4YeHHAM eninencii 2014 poky. [57].
AK 3a3HayeHO B 3aCHOBAHMX Ha JoOKasax pe-
KoMeHAauiax AMepukaHCcbkol Akaaemii HeBpo-
norii (AAN) Ta AMepuKaHCbKOro TOBapuUCTBa
eninencii (AES), puv3nK HacCcTynHOro Hanagy
npu 6yab-sKii eTtionorii eninencii (BpaxoBy-
toun PC) 36inbwyeTbca npu nonepeaHboMy
NOLWKOAXEHHI MO3Ky, eninentudopmHii EEl,
3Ha4yLwin natonorii Ha MPT Ta HasABHOCTI Hiuy-
HMX Hanaais [58]. Bci ui ymoBu, abo ixHs 6inb-
WiCTb, MOXYTb 6YTK y YacTMHKU NnauieHTiB 3 PC.

Xoua piarHoctmka PC 3HayHOWO Mipoko 3ane-
XXUTb BiA HAABHOCTI XapaKTepHUX YpaxXeHb
Ha MPT ronoBHOro MO3KYy, iCHYE AiarHOCTU4-
Ha HEBW3HAYeHICTb, UM HacnpasAi Ui BOrHuLa
CTOCYIOTbCH 30HM MOYaATKy HanaAis, TOMY LIO
ypaXK€HHH KOpW rosIOBHOMO MO3KY BaXKO BW-
ABUTM Ni4 Yac pyTUHHOI Bisyanizauii [59]. Ons
noninweHHs audepeHuirHoi agiarHoctukn PC
3 a/lbTEpHaTUBHUMU 3aXBOPIOBAHHAMU, B TiM
uncni AN Kpaworo po3yMiHHA TUMOBUX O3HaK
KipKOBUX | OKCTAaKOPTUKaNbHUX BOFHULL, FO10B-
HOro Mo3ky, 6ynu onybnikoBaHi NpakTU4Hi pe-
KoMeHAauil «KepiBHULUTBO 3 OUIHKW ypaXKeHHs
Npu po3CiAHOMY CKNIepo3i» nicna npoBeAeHHSA
ceMmiHapy B 2018 poui B MinaHi (Itaniqa) i3 3any-
YEHHAM MDKHapOAHMX EKCrepTiB 3 pO3CiAHOro
CKk/lepo3y Ta Hewnpopagaionorii [59].

Y PYTUHHIN npakTuui enekTpoeHuedanorpadis
(EEI") piaKO BMKOPUCTOBYETLCS AN AiarHOCTU-
kn PC. Ane npu npoBefeHHi EEl obcrexxeHHs
nauientie 3 PC 6e3 eninencii y 4% 3 HUX BU-
aBMNKM eninentudopMHy akTuBHICTb [60], wo,
Ha AYMKY aBTOpiB, Nopsa4 3i CrnoBiJIbHEHHAM
33[HbOM0 AOMIHYHOYOro puUTMY CBIAYUTb MpPO
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that is, they are the brain’s response to an ex-
treme trigger (as defined by the Commission on
Epidemiology of the International Antiepileptic
League [52]) and do not require the diagnosis
of epilepsy and antiepileptic treatment. Acute
symptomatic attacks may be triggered by yet
undefined temporary changes (a potential ep-
ileptogenic role of edema during MS relapse is
possible [53]), while “epilepsy” may be caused
by already permanent brain restructuring in the
area of chronic plaques [44].

The risk of relapse after the first seizure in MS
has been reported to range from 57% to 94%,
with lower estimates in larger studies [54]. In
another publication [55], the survival-adjusted
10-year risk of epilepsy after the first seizure
was 52%, with no difference between relapsing
MS and age- and sex-matched controls, with an
even higher risk in MS patients with initial status
epilepticus (86%), but the subgroup was small
and the study was based solely on descriptive
data. Epileptic seizures as the only manifesta-
tion of MS relapse are a rather controversial is-
sue, which has been reported in many studies
[44,56]. In the literature, there are observa-
tions of the appearance of epileptic seizures in
patients with MS without any other signs of MS
relapse, except for asymptomatic active cortical
lesions on MRI of the brain. However, patients
could possibly have other minor neurological
symptoms before seizures, which disappeared
before the detailed examination. [2,43].

Therefore, about half of patients with a single
epileptic seizure have a high risk of repeated sei-
zures, regardless of whether the first one was
acute symptomatic or a remote manifestation of
the existing structural pathology of the brain. In
the latter case, it is possible to establish a diag-
nosis of epilepsy and consider treatment, accord-
ing to the practical (clinical) definition of epilepsy
in 2014 [57]. As stated in the evidence-based
guidelines of the American Academy of Neurology
(AAN) and the American Epilepsy Society (AES),
the risk of a subsequent seizure in any etiology of
epilepsy (including MS) increases with previous
brain damage, epileptiform EEG findings, signifi-
cant pathology on MRI, and the presence of noc-
turnal seizures [58]. Some patients with MS may
have all or most of these conditions.

Although the diagnosis of MS largely depends
on the presence of characteristic lesions on
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brain MRI, there is diagnostic uncertainty as
to whether these foci are actually related to
the seizure onset zone because cortical le-
sions are difficult to detect during routine im-
aging [59]. To improve the differential diagno-
sis of MS with alternative diseases, including a
better understanding of the typical features of
cortical and juxtacortical brain foci, practical
“Guidelines for lesion assessment in multiple
sclerosis” were published following a work-
shop in 2018 in Milan, Italy, involving interna-
tional experts in MS and neuroradiology [59].

In routine practice, electroencephalography
(EEG) is rarely used to diagnose MS. Howev-
er, during the EEG examination of patients with
MS without epilepsy, 4% of them revealed epi-
leptiform activity [60], which, according to the
authors, along with the slowing down of the
posterior dominant rhythm, indicates the de-
generation of the gray matter. In the future, it
can help predict the course of the disease and
serve as an alternative or auxiliary tool to im-
aging techniques for the detection and moni-
toring of cerebral cortex lesions, especially for
early diagnosis, even before the development
of clinical manifestations. Therefore, some EEG
results may have prognostic value, so their use
in diagnosis is underestimated [47].

According to the literature, the rate of epilep-
tiform disorders on the EEG with a double di-
agnosis (MS+epilepsy) is very heterogeneous.
Thus, in one study [2] the first EEG showed
epileptiform discharge in 38% and non-specific
pathology in 40%, and in another [61] a much
higher percentage of patients (84.6%) had ep-
ileptiform disorders. In the work of Australian
authors, focal pathology in the form of focal
slowing or interictal epileptiform discharge over
the temporal or frontotemporal regions of the
brain was detected in 70% of patients with MS
and epileptic seizures [49]. It has been noticed
that interictal epileptiform EEG disturbances are
more common (>50%) in patients whose MS
was diagnosed already after the onset of epilep-
tic seizures [46]. EEG epileptiform activity can
serve as a diagnostic criterion in differentiation
from non-epileptic paroxysms, which are dys-
kinesias, transient somatosensory phenomena,
transient ataxia, or aphasia. Such phenomena
arise as a result of impaired transmission be-
tween demyelinated fibers and are well treated
with membrane-stabilizing drugs such as car-
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JereHepauito cipoi pe4yoBuHW. B noganbLiomy
Le MOoXe AOMOMOIrTM Yy MPOrHo3yBaHHI nepebi-
ry XBopobu Ta cnyryBaTu afibTepHaTUBHUM abo
OOMOMDKHUM iIHCTPYMEHTOM A0 MeTOoAiB Bisyani-
3auil Ana BUABJIEHHA Ta MOHITOPUHIY YpaXKeHb
KOPM FOJIOBHOrO MO3KY, 0CO6/MBO Ans paH-
HbOI AiarHOCTUKMU, LWe A0 PO3BUTKY KIIHIYHUX
nposBis. OTxXe, aesaki pe3ynbtatv EEI MOXyTb
MaTW MPOrHOCTUYHE 3HAYeHHHA, TOMY IX BUKO-
PUCTaHHSA B AiarHoCTULi HepoouiHeHo [47].

Yactota eninentM@OpMHUX  MOPYLUEHb Ha
EEl npw BCTaHOBNEHOMY MNOABIMHOMY AiarHo-
3i (PC+eninencisa) 3a gaHuMK niTepaTypu Ayxe
HeoaHopigHa. B ogHOMy gocnigkeHHi [2] nepwa
EEr BusiBuna eninentndopMHi po3psan y 38%
i HecneundiyHy natonorito y 40%, a B iHWOMY
Yy 3Ha4HO 6inbLioro BiacoTka nauieHTiB (84.6%)
peecTpyBanmcb eninentudOpMHi  MOpYyLUEHHS
[61]. B npaui aBcTpaniicbkux asTopiB [49] y
70% nauieHTiB 3 PC Ta eniHanagamwn BUSBISA-
NN BOFHULLEBY NaToNOrio y BUrNsai gokanb-
HOrO CMOBiINlbHEHHS abo iHTepiKTasbHUX eni-
nentTu@OpPMHUX PO3psdiB Haa CKpoHeBUMKU abo
NOB6HO-CKPOHEBMMMK AiNSIHKaMU roI0BHOMO MO3-
Ky. MNMomiyeHo, WO iHTepikTanbHi eninentudop-
MHi EEM-nopyweHHsa udactiwe (>50%) nputa-
MaHHi XBopuM, y akux PC 6yB aiarHoctoBaHui
BXe NiCNna BUHMKHEHHSA enifienTUYHUX Hanagis
[46]. EninenTndopMHa akTUBHICTb Ha EEI moxe
CNyryBaTtu AiarHOCTUYHUM KpUTEpPIEM Npu ande-
peHLUitoBaHHI Big4 HeeninenTUYHMX NapoOKCU3MIB,
AKUMU € ANCKWHE3IT, TPaH3UTOPHI COMaTo-CeH-
COpHi (peHOoMeHM, MUHYLi aTakcia abo adasis.
Taki deHOMEeHM BWHMKAKTb BHACILOK MNOpy-
LUEeHHS TpaHCMICiT MK AeMiENiHI30BAaHMMKN BOJI10-
KHaMmu i fobpe nikyoTbcst MeMbpaHo-cTabinisyto-
YnMK NpenapaTtamu — kapbamaseniH, Wo B TaKMxX
BMMNAaZAKaX € HaBiTb Binbll ePeKTUBHUM, HiX Mpu
doKanbHMX eninenTuYHMX Hanagax [2,51].

Tunm eninentuyHux Hanagis npu PC. binb-
wictb nauienTis (80 87,5% ) matoTb pokasbHi Ha-
nagm abo dokansHi 3 nepexoaom y binatepans-
Hi TOHIKO-KJIOHIYHi, HE3HayHa 4acCTuUHa XBOPUX
NPOTSAroM AEesiKoro 4acy MaroTb Hanagwm 3 HeBi-
AomMnm noyaTtkom [30,49]. JloriyHe npunyuleH-
HS, Wo Hanaawn npu PC € dhokanbHMMM, OCKiNbKK
caMe Le 3aXBOPIBaHHSA XapaKTepPU3YyETbCA MHO-
XXMHHMMMU, B TiM YNCNi KOPTUKANbHUMU Ta tOKCTa-
KOPTUKasbHMMM BOrHMLLI@MM B FOSIOBHOMY MO3KY
[40,48]. B ogHOMy 3 pocnigxeHb [62] nopiB-
HSW CTYMiHb YPaXXeHHS KOpW CKPOHEBOI 4acT-
KN y XBOpUX 3 peumamsyrodo-pemitytoumM PC i
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eninencieto Ta 6e3 Hei. AHani3 3HaaeHux 3MiH
BUSIBMB, IO B MNepLUin rpyni, NOPIiBHAHO 3 rpy-
noto xBopux 6e3 Hanaais, HanbinbL ypaxeHnMu
6ynu rinokamn (14,2%), natepanbHa CKpoOHeBa
yactka (13,5%), nosicHa 3BmBMHaA (10,0%) Ta
ocTpiseupb (8,4%) 3 a9BMLWAMM BUTOHYEHHS KOPU
Ta 3MiHOI NoKa3HuKiB aAndy3ii Ha MPT. Li ainan-
KN CKPOHEBOI YaCTKW HaM4yacTilwe ypaXatoTbCs
npwu CTPYKTYpHin eninencii (4o 56%) i B Takux
BUMNaaKax MNpeBastoloTb HeycBigoMeHi aBToMa-
Tm3mmn [51]. MpoTe B iHWOMY gocnigxeHHi [63]
nosiaoMnseTbes, Wwo npu PC cepen dokanbHMX
Hanaais NpuMbM3HO BABIYI YacTiwe TpPanIstoTb-
€51 NpocTi (YCBIAOMMEHI) NPUCTYNK, HiX CKNaAHi
(HeycBiooMneHi), Toai AK y 3aranbHii nonyns-
Uil Taka 3anexHicTb AiaMeTpasibHO NpOoTUIeXHa
[64]. OTxe, iCHYtOTb pO36i>XXHOCTI i B OLiHLi KJli-
Hi4YHOI MaHidecTauii Hanaais npwu PC.

Mepe6ir i nporHos. lNornsaam HayKoBLUIB Ha ne-
pebir i nporHo3 noagiviHoi natonorii (PC+enine-
Mncist) 3HaYHO pi3HATLCA. B npaui noyaTky Hawwo-
ro cronitrs [43] NnpoAeMOHCTpOBaHa BiACYTHICTb
CTaTUCTUYHO 3HAYYLLOT Pi3HULi Y AeMorpadiuHmxX
i KNiHIYHMX NapaMeTpax, a TakoxX B ouiHui EDSS
(Expanded Disability Status Scale —Po3wupeHoi
WKanu iHBanigHocTi) y rpyni xsopmux Ha PC 6e3
eninenTUYHMX HanagiB NOPIBHAHO 3 IPyrow i3
Hanagamu. KpiMm Toro, nepej mo4yaTKOM LibOro
OOCNIIXEHHS MPOBENM CNOCTEPEXEHHSA 3a na-
LieHTaMuM 3 eninencieo NpoTarom 12 pokis nicng
nepLUoro NPUCTyny i He 3a3Haunnu 6inbL 3Hauy-
Horo nporpecyBaHHs PC MopiBHSAHO 3 XBOPUMU
Ha PC 6e3 Hanaais/eninencii.

MpoTe B HepgaBHiX Nyb6nikauisx AOCNIAHMKN NO-
CTY/OI0Th, WO NaUiEHTW 3 Li€0 NOABINHOK Na-
TONOriE0 MalTb Tsxk4umii nepebir PC 3 Hapoc-
TaHHSAM KOTHITUBHOrO AediunTy, NigBULLEHHSM
nokasHukiB EDSS, 3 6inbll Ba)KOK Ta LWIBMAKO
HapOCTAUOK KOPTUKANbHOK aTpodi€to, HiX Y
xBopux 6e3 eninencii [47,65]. ba 6inbwe, oui-
HIOKOYM NMPOrHOCTUYHE 3HAYEeHHSa enisiencii, Wwo
BUHMKNA Ha rpyHTi PC, peski aBTOpu CTBEp-
[KYHOTb, Wo HabyTa eninencis nos’dsaHa 3i
3Ha4YHMM PU3NKOM CMepTi, Xo4a, AK 1 nNpuyun-
Ha, BCE XX BUHWKAE pPiaKO i HE NMPU3BOAUTL A0
TpaHcdopmauii nepebiry PC y BTOPUHHO npo-
rpecytounin [66]. Oesaki Haykosui [30] goTtpwu-
MYIOTbCA AYMKU, WO AOCI 3a/MWAETbCA HE3POo-
3yMinnM, 4 BNIMBaKTh (i AKOHO Mipoto) NposiBu
eninencii y nauieHTiB 3 PC Ha KiHIYHMI nepe-
6ir i LOBroCcTPOKOBMI NPOrHO3. 3a3HayMMoO, Lo
eninencia npu PC Big3Ha4aeTbCca HecnoAiBaHo
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bamazepine, which in such cases, is even more
effective than in focal epileptic seizures [2, 51].

Types of epileptic seizures in MS. The major-
ity of patients (up to 87.5%) have focal seizures
or focal seizures to bilateral tonic-clonic, and a
small part of patients have seizures with an un-
known onset for some time [30,49]. It is logical
to assume that seizures in MS are focal since this
disease is characterized by multiple, including
cortical and juxtacortical foci in the brain [40,48].
One of the studies [62] compared the degree of
damage to the temporal cortex in patients with
and without relapsing-remitting MS and epilep-
sy. The analysis of changes showed that the hip-
pocampus (14.2%), the lateral temporal lobe
(13.5%), the cingulate gyrus (10.0%), and the
insula (8 .4%) with cortical thinning phenome-
na and changes in diffusion parameters on MRI
were affected the most in the first group, com-
pared to the group of patients without seizures.
These areas of the temporal lobe are most often
affected in structural epilepsy (up to 56%) and
unaware automatisms prevail in such cases [51].
However, another study [63] reported that in MS,
among focal seizures, simple (aware) seizures
occur approximately twice as often as complex
(unaware), while this dependence is diametrical-
ly opposite in the general population [64]. There-
fore, there are discrepancies in the evaluation of
the clinical manifestation of seizures in MS.

Course and prognosis. The views of scien-
tists on the course and prognosis of dual pa-
thology (MS+epilepsy) differ significantly. The
work at the beginning of our century [43]
demonstrated the absence of a statistically sig-
nificant difference in demographic and clinical
parameters, as well as in the EDSS (Expand-
ed Disability Status Scale) in the group of MS
patients without epileptic seizures compared
to the group with seizures. In addition, before
this study, patients with epilepsy were followed
for 12 years after the first seizure and did not
show a greater progression of MS compared to
MS patients without seizures/epilepsy.

However, in recent publications, researchers pos-
tulate that patients with this dual pathology have
a more severe course of MS with increasing cog-
nitive deficits, increased EDSS scores, and more
severe and rapidly increasing cortical atrophy
than patients without epilepsy [47,65]. Moreover,
assessing the prognostic value of epilepsy arising
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in the settings of MS, some authors claim that
epilepsy acquired in this way is associated with a
significant risk of death, although, as its cause, it
still occurs rarely and does not lead to the trans-
formation of the course of MS into the second-
ary progressive type [66]. And some scientists
[30] believe that it is still unclear whether (and
to what extent) manifestations of epilepsy in pa-
tients with MS affect the clinical course and long-
term prognosis. It should be noted that epilepsy
in MS is marked by an unexpectedly high ratio of
patients with status epilepticus — from 9.7% [50]
to 36% [29] and increased sensitivity to the side
effects of antiseizure medications (ASMs) com-
pared to patients with epilepsy of other etiology
[47,63,67]. Such a rare variant of epilepsy as ep-
ilepsia partialis continua has also been described
in patients during MS exacerbation [68,69].

A recent publication on the clinical and MRI eval-
uation of patients with a 30-year history of MS
[70] demonstrated the role of cortical atrophy
and the number of its focal lesions in the in-
creasing disability of patients, and these changes
distinguished secondarily progressive MS from
relapsing-remitting type. Another confirmation
that comorbid epileptic seizures occur more of-
ten in the severe course of MS is the study [29],
where the average EDSS at the time of the first
seizure was already 6.5, which indicates a high
level of disability. These findings are consistent
with the notion that the severity of MS is associ-
ated with a high risk of epileptic seizures, which,
in turn, are markers of the severity of the MS
course and indicate a cause-and-effect relation-
ship between accumulated brain damage and
epilepsy [29,66,67]. This once again confirms
the fact that the combination of MS and epilepsy
is a pathology with a bidirectional connection.

Issues in the treatment of dual patholo-
gy. The treatment of MS is divided into three
main directions, where epileptogenic effects
are not excluded [48,71,72].

First, it is symptomatic treatment, which in-
cludes a significant number of pharmacological
and non-pharmacological agents of different ori-
entations, which can have a significant potential
proconvulsive effect (e.g., baclofen, fluoroquino-
lones, tricyclic antidepressants, and cytostatics).

Second, it is the treatment of MS exacerbation
with high doses of corticosteroids (methylpred-
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BMCOKOK YAaCTKOK NaUIEHTIB 3 eninenTuYyHum
ctatycom - Big 9,7% [50] no 36% [29] i nia-
BULLEHOIO YYTAMBICTIO A0 No6ivyHUX edekTiB
npotuHanagosmx npenapartis (MHM) nopis-
HAHO 3 XBOPWUMUW Ha eninencito iHWoi eTionoril
[47,63,67]. TakoX onucaHWin TakUii piaKicCHMNA
BapiaHT eninencii sk epilepsia partialis continua
y Naui€eHTiB Nig Yac 3aroctpeHHs PC [68,69].

Y HewoaasHi nybnikauii npo kNiHiyHy Ta MPT
OUiHKY CTaHy nauieHTiB 3 30-piYHMM aHaMHe30M
PC [70] 6yno npoaeMOHCTPOBAHO PpoOSib aTpo-
ii Kopw Ta KiNbKOCTI ii BOFHULLEBUX YPaXXeHb B
HapocTatouyil iHBanian3auii nauieHTis, Npuyomy
Ui 3MiHW BiApI3HANM BTOPWMHHO MPOrpecyroymnii
PC Bia peumausytovo-pemitytoyvoro. e ogHuM
NiaTBEPAXEHHAM TOro, Wwo KomopbigHi eninen-
TWUYHI HanaaW 4YacTiwe BUHUKAKOTb MPU THAXKKO-
My nepebiry PC, € pocnigxeHHs [29], B sikoMy
cepefHin nokasHuMk EDSS Ha MOMeHT neplioro
Hanajgy BXe CTaHoBMB 6,5, WO CBigYMTbL NPO BU-
COKMI piBeHb iHBanigHocTi. Lli BucHoBKM Bigno-
BifalOTb YSABNEHHIO, L0 TSXKICTb PC, sika noB’'s-
3aHa 3 BUMCOKUM PU3UKOM MOSABU eninenTmyHmx
Hanagjis. siKi € Mapkepamu TaxXKOCTi nepebiry PC
Ta CBiA4YaTb NPO NPUYNHHO-HACNIAKOBUI 3B’'A30K
MK HaKOMWYEeHUM ypaXKeHHAM MO3KYy Ta enise-
ncieto [29,66,67]. Lle we pa3 nigTBepaXye ToM
dakT, Wwo noeagHaHHa PC Ta eninencii € natono-
ri€lo 3 ABOHANPaB/IEHMM 3B'A3KOM.

Mpo6nemn nikyBaHHSA NOABIMHOI NaToJsio-
rii. JlikyBaHHS PC noAinserbcs Ha TpyY OCHOBHI
HanpsMn, 3a AKX He BUK/IOYEHMI eninenTo-
reHHuii Bnnme [48,71,72].

[Mo-neplwe, Lue cMMnTOMaTu4He NikKyBaHHA, WO
OXOMJIIOE 3HAYHY KiNbKiCTb apMakKonoriyHnx
i HedpapmakonoriyHux 3acobiB pi3HOiI cnpsmo-
BaHOCTI, SKi MOXYTb MaTW 3HAaYHMI NOTEHUIN-
HUA MPOKOHBY/NbCUBHUIA edekT (Hanpuknag,
6aknodeH, GTOPXiHOMOHW, AesKi TPULMKIIYHI
aHTUAENpPecaHTM Ta LUTOCTAaTUKM).

Mo-gpyre, ue nikysaHHA 3aroctpeHHsa PC Buco-
KMMUK A03aMW KOPTMKOCTEPOIAiB (MeTUANpeaHi-
30/10H 1000 Mmr/n). Take nikyBaHHS 3a3Buyal
He Ma€e nobiyHmx edekTiB 3 6oky LIHC, 3Baxa-
04X Ha MOro He3HauHy TpmBanictb (3-7 Aib).

Mo-TpeTe, ue xBopobo-mMoaudikytoya Tepanis
(XMT) PC, BpaxoBytoun iHTepdepoHu beTa, rna-
Tipamepa aueTaT, AesKi MOHOKIOHAsIbHi aHTUTINa
Ta HU3KY CyYacCHUX npenaparTis, AKi Ail0Tb Ha pi3-
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Hi NaHKW IMYHHOI CUCTEMU, BXXUBAHHSA SKNX MOXE
CTaTu MyCKOBMM MeXaHi3MOM enifienToreHesy.

MoBiooMnsieTbes, Wo iHTepdepoHn 6eTa, rnati-
pamep aLleTaT He TiNIbK1 NPOBOKYIOTb eninenTmny-
Hi Hanaau, a n MOXyTb CTaTU MPUYUHOK MOSIBU
Apyroi xsopobu - eninencii [48]. Takox 3a3Ha-
YyeHo, Wo nikyBaHHsA PC HaTanizymabom nos’s-
3aHe 3 pPU3MKOM PO3BUTKY MPOrpecyroyoi Mysb-
TndokanbHoI nerikoeHuedanonaTii (MMN), aka
TakKoX MOXe MpUBECTU A0 pedpaKTepHOi CKpo-
HeBOI eninencii [71]. BpaxoByouun Tol ¢dakT, Wwo
3aCTocyBaHHsa HaTanizymaby, anemto3ymaby Ta
iHWKMX npenapaTiB Kfnacy MOHOKOHaNIbHUX aH-
TUTIN  MOXe npmBecTn A0 po3BuTKy [MMJI, gka
MOXe MaHidecTyBaTu Hanagamu, puM3uK ix 3a-
CTOCYBaHHSI AOCTEMEHHO He ouiHeHwui. BogHo-
yac eKkcrnepuMmeHTasnbHi AaHi csigyaTtb npo Te,
WO JNiKyBaHHA QIHroniMoAoM — MOAYNSTOPOM
coiHrosmH-1-dpochatHmx peuenTopiB - uUK-
HWUTb MNPOTMENINenTUYHUI edekT, wo moandi-
KYE 3axBOpPIOBAHHA Ha OCHOBI MpoTU3anasnbHUX
BNACTUBOCTEN, MOTYXXHOI HenponpoTekLuii, aH-
TUFNIOTUYHOrO edeKTy, 3aXUCTy MIEMiHy, 3MeH-
LWeHHs curHanbHoro wnaxy mTOR Ta akTuBauii
Mikpornii Ta actpoumTis [72]. BapTo 3a3HauuTy,
LLIO A0 KiHUS He 3'9C0BaHO BCi PU3NKN BUHUKHEH-
HA Hanaais/eninencii Yyepes 3acTtocyBaHHs XMT
npu PC. 3i cxBaneHHsM HOBUX XBOpoHo-mMoandi-
KYUMX NiKiB, i oTxke, 3i 36iNblIEeHHSM KifbKOCTi
NOCNiAOBHUX TEPANEBTUYHUX NPU3HAYEHDb Y TOIO
CaMoro nauieHTa, NigBULLYETbCA MNoTeHLian po3-
BUTKY HOBMX CYMYyTHIX 3axBOptoBaHb [77,78].

3 iHworo 60Ky, B niTepaTypi € AaHi Npo Hera-
TUBHWIA BMINB AESKMX NPOTUHANAAOBUX JiKiB Ha
nepebir PC, xo4ya paHAOMI30BaHMX MOABINHMX
cninmx gocnigxeHb edektmsHocTi MHM npu Ha-
nagax y xsopux Ha PC He nposogunocb [63].
Tomy Tpeba obmpaTtu NpuHaNMHI Taki npenapa-
TN, ki 6 He moripwyBanu iCHytoYi aTakcito, Tpe-
MOp, KOFHiTMBHI po3nagu. Oeski nauieHtn 3 PC
MOXYTb npuimMaty MHIM gna nikyBaHHSA iHWKMX
nowwmpeHmx cumnTtomi PC — 6inb, TOHIYHI cnas-
MW, MirpeHb abo aenpeciq, ToAi SK iHLWi XBOpi MO-
XYTb BXMBATK NiKM, LLO NOB’A3aHi 3 NiaBMLLEH-
HSIM 4YacToTu Hanagis [48]. 3'acoBaHo, WO AesKi
IMHM, B3aemogitoum 3 BiTaMiHOM D i MenaTtoHiHOM,
NornMbnoTs HEBPOONiYHUI AediunT y XBO-
pux Ha PC [73]. Ao Toro » nobiuHi sBuwa Big
BXMBAHHSA aHTUKOHBYJ/IbCAHTIB, K 3a3Ha4anocb
BMLLE, BUHMKAOTb A0BONI YacTo. € AaHi, Wwo y
6113bKk0 37% nauieHTiB BOHM BiabyBannco y Bu-
rns4ai cMMATOMIB iHTOKCMKauil [67]. Hanbinblwe
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nisolone 1000 mg/d). Such treatment usually
has no side effects on the central nervous sys-
tem, given its short duration (3-7 days).

Third, a disease-modifying therapy (DMT) for
MS, including beta interferons, glatiramer ac-
etate, some monoclonal antibodies, and sev-
eral modern drugs that act on different areas
of the immune system, the use of which can
become a trigger for epileptogenesis.

It is reported that beta interferons and glatiramer
acetate not only provoke epileptic seizures but can
also cause the appearance of a second disease -
epilepsy [48]. It is also noted that the treatment
of MS with natalizumab is associated with the
risk of developing progressive multifocal leuko-
encephalopathy (PML), which, in turn, can lead
to refractory temporal lobe epilepsy [71]. Given
the fact that the use of natalizumab, alemtuzum-
ab, and other monoclonal antibody agents can
lead to PML development, which can manifest
as seizures, the risk of their use has not been
accurately assessed. At the same time, experi-
mental data suggest that treatment with fingo-
limod, a modulator of sphingosine-1-phosphate
receptors, exerts a disease-modifying antiepilep-
tic effect based on anti-inflammatory properties,
potent neuroprotection, anti-gliotic effect, myelin
protection, reduction of mTOR signaling pathway
and activation of microglia and astrocytes [72]. It
is worth noting that not all risks of seizures/epi-
lepsy due to the use of disease-modifying thera-
py in MS have been conclusively determined. The
potential of developing new comorbid conditions
increases with the approval of new DMT drugs
and thereby an increased number of consecutive
treatments in the same patient [77,78].

On the other hand, there are data in the liter-
ature about the negative effect of some anti-
seizure medications on the course of MS, al-
though randomized double-blind studies of the
effectiveness of ASMs in seizures in MS patients
have not been conducted [63]. Therefore, it is
necessary to choose at least such drugs that
would not worsen the existing ataxia, tremor, or
cognitive disorders. Some MS patients may take
ASMs to treat other common MS symptoms,
such as pain, tonic spasms, migraines, or de-
pression, while others may use medications as-
sociated with increased seizure frequency [48].
Some ASMs, interacting with vitamin D and mel-
atonin, have been found to deepen neurological
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deficits in MS patients [73]. In addition, side
effects from the use of anticonvulsants, as indi-
cated above, occur quite often. There are data
that they were noted in the form of symptoms
of intoxication in about 37% of patients [67].
The greatest number of side effects (in 55.5%
of patients) occurred when carbamazepine was
prescribed compared to gabapentin (17.0%)
and lamotrigine (18.1%) [74]. A high rate of
discontinuation of carbamazepine at low doses
was observed, and even in 33.3% of cases, the
use of the medication simulated a relapse of
MS. These data echo a Swedish study [2], which
found that carbamazepine is the most frequent-
ly prescribed ASM, but with a low treatment re-
tention rate (52%) due to drug side effects. The
same level (about 50%) is reported for valproic
acid and phenytoin. At the same time, 75% of
patients continued to take the so-called “new”
ASMs (lamotrigine, levetiracetam, gabapentin).
This indicates better tolerability of these drugs.

Seizures may be drug-resistant in patients with
MS and chronic epilepsy; however, the progno-
sis is quite good in patients who have provoked
seizures only during MS relapse [75]. As indi-
cated above, such seizures (within 7 days of MS
exacerbation) can be considered acute symp-
tomatic and do not require prescribing ASMs.

When should epilepsy treatment in a patient
with MS start? According to evidence-based
recommendations [58], immediate initiation of
ASM treatment after the first unprovoked sei-
zure of any epileptic etiology reduces the risk of
relapse during the first 2 years of therapy but
it does not improve the long-term (> 3 years)
prognosis. Therefore, clinicians’ recommenda-
tions for immediate initiation of ASM treatment
after a first seizure should be based on an indi-
vidualized assessment evaluating the risk of re-
lapse against the side effects of anticonvulsants
and taking into account the patient’s wishes.

There are very few publications on the effective-
ness of the treatment of epileptic seizures in MS,
and their results are contradictory. As is com-
monly known, 25-30% of patients remain phar-
macoresistant in the general population of epi-
lepsy patients. This percentage is higher in MS
with chronic epilepsy and ranges from 39% [50]
to 56% [2] according to various data and due to
this factor, the combination of MS and epilepsy
leads to faster disability [76]. If seizures appear
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nobiuHnx asuw (y 55,5% nauieHTiB) BMHMKaNo
npu npusHaveHHi kapbamaseniHy MOpPIiBHSAHO
3 rabaneHtnHoM (17,0%) Ta NaMOTPUAXKWMHOM
(18,1%) [74]. CnocTepiranacb BMCOKa 4actoTa
NPUNMHEHHS NPpUoMy KapbamaseniHy Npu H13b-
Knx fo3ax i HaBiTb y 33,3% BuNaaKiB BXMBaHHS
npenaparTy imiTysano peumams PC. Lli naHi nepe-
rYKYHOTbCS 3i LWBEACBKUM AOCHiAKeHHsaM [2], B
SIKOMY 3'acyBanu, Wo kapbamaseniH € HanbinbL
yacTto npusHadeHum [MHI, ane 3 HU3bKUM piB-
HeM yTpuMaHHS Ha Tepanii (52%) yepes nobiyHi
ABULLA NpenapaTty. Takuii camuii piseHb (65113b-
ko 50%) noBiaOMNSETLCA ANSA Ba/IbNPOEBOI KNUC-
NnoTu i deHiToiHy. BoaHouac Tak 3BaHi Hogi MHI
(namMoTpuaXXuH, neBeTupaueTaMm, rabaneHTuH)
npoaoBxXyBanu npurmatn 75% nadieHTiB. Le
CBiAYMNTb NpPO Ninwy NepeHoCUMICTb LMX NiKiB.

Hanaan MoxyTb 6yTn (pbapMakopesnCTEHTHUMU Y
nauieHTis 3 PC Ta XpoHi4YHOO eninencieto; npoTte
NPOrHO3 AOCUTb XOPOLLUMIA Y NaLIEHTIB, Ki MaloTb
CMpOBOKOBaHi Hanaau TiNbKW nig 4yac peunamsey
PC [75]. Sk 3a3Ha4vanocb BuLLe, Taki NpUCTYNu
(B Mexax 7 gHiB 3aroctpeHHs PC) MoxHa BBa-
XXaTW roCTpUMU CUMNTOMATUYHUMUK Hanagamu i
BOHM He noTpebytoTb npusHadeHHs MHM. Konu
XX MOYMHATK JliKyBaHHA eninencii y nauieHTa 3
pO3CiStHUM CKNepo30M? 3rifHO 3 [0Ka30BMMMU
pekoMeHaauiamu [58] HeramHui no4vaTok Jiky-
BaHH4 [MHIT nicna nepworo HeCnpoBOKOBAHOMO
Hanaay npv 6yab-sKin eTionorii eninencii 3MeH-
LWYE PU3MK peunamBy NpPOTAroM rnepLumx 2 pokis
Tepanii, ane He Noninwye AOBroCTPOKOBUI (> 3X
poOKiB) NporHo3. ToMy pekoMeHAaLii KNiHILUMCTIB
LLOAO HeramHoro novaTky nikyBaHHsa MHI nicna
nepLioro Hanaay MaktoTb 'PYHTYBATUCHA Ha iHAW-
BiAyasibHiM OLiHLI, ika 3BaXXYE pU3NK peuuanBy
NpoT MNobiYHUX edeKTiB aHTUKOHBYJIbCAHTIB i
BpaxoByBaTu H6akaHHS navieHTa.

My6nikauin woao edeKTMBHOCTI NikyBaHHS eni-
NnenTuYHMX Hanagis npu PC Bkpan Mano i ixHi
pe3ynbTaTtn cynepeynusi. 5K BiAOMO, B 3arab-
Hii nonynsauii XxBopux Ha eninencito 25-30% 3a-
nvwatTbes  apmakopesncteHTHuMn. Mpu PC
3 XPOHIYHOKO eninencielo Leln BiACOTOK BULLMNA i
CTQHOBWUTb 3@ pi3HMMK gaHuMm Big 39% [50 Jao
56% [2] i 3aBASKKM UBOMY YMHHWUKY MOEAHAHHS
PC Ta eninencii npn3BoanTb A0 LWBWALLIOI iHBasTi-
auvzadii [76]. Akwo x Hanagm 3'9BNS0TbCS Tillb-
KM Nig yac 3aroctpeHb PC, To iX NporHo3 3arasoM
BBaXkaeTbcs fobpum [75]. Moxnmeo Le 06yMoB-
JIIOETbCA HEBENIMKMMW rpynamMun nauieHTIB Ta pi3-
HOIO YacTOTOK HanagiB y HUX. Y CBIiT/li OCTaHHIX
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3HaHb MNpO 3anasbHWN NpoLec Npu eninencii Ha-
FONOLUYETHCA Ha MOXIMBOCTI 3anobiraHHa eni-
nenToreHesy 3a A0OMOMOrow (akTUYHOro Jsiky-
BaHHsA PC, i Le BaroMmnin apryMeHT AN LWBMALLIOMO
noyaTky likyBaHHS 060X 3axBoptoBaHb [37].

Ona inocTpauii HaBeaeHUX AaHWX HAaBOAMMO
KNiHIYHMA BMNAAOK.

MauienTika O., xiHKa, 32 poku. Ckapru Ha cnab-
KiCTb Y HOrax, 3aHiMiHHA B HWX, enizoau 3ana-
MOPOYEHHSH, 3arasibHy BTOMY, NnepiognyHe noxum-
TyBaHHS Nig Yac xoabbu. PigHa TiTka nauieHTKK
XBOPpIi€ Ha po3CisgHui cknepo3 3 30-Tu piyHOro
BiKy, 3apa3 npuKyTa [0 iHBasigHOro Bi3Ka.

AHamHe3 xBopobu. Meplumii enizon xBopobu Bia-
6yBcsa Tpu pokn Tomy (cideHb 2020), kKonu BRep-
e BTpaTuia 3ip Ha npase OKo, i 3'ABMBCS 6inb,
KONn HUM pyxana. byB piarHocTtoBaHuiA peTpo-
6ynbbapHuii HeBpuT. Ha MPT ronoBHOro Mo3sky
6yno BusiBNeHo 3 BOrHuLLa AeMieninisauii: asa -
nepuBEHTPUKYNSPHO 6ing nepeaHix poris 6iuHnX
LUSTYHOYKIB ABOBGIYHO i 0gHEe BOrHuue — B CToBOY-
pi MO3KYy. lNauieHTUi MnoCTaBun AiarHO3 KNiHIYHO
i3onboBaHoro cuHapomy PCy Burnsai petpobynb-
6apHoro HeBpuTy npasoro oka. llicns nynbc-Te-
panii MetunnpeaHizosioHoMm 1000 Mr BHyTpiL-
HbOBEHHO Kpar/IMHHO BMPOAOBX 5-TW AHIB CTaH
MauiEHTKX NOMINWMBCA — 3ip BiAHOBUBCS.

Yepes 4yoTmpu Micaui y nauieHTKM BnepLle Bu-
HMK HEeCrnpoBOKOBAHUW eninenTUMYHMin Hanaa:
Bigvyna 3aHiMiHHA NiBOI pyKW, ii TOHIYHE Ha-
NMPy>XeHHs, nicng 4Yoro BTpaTuia CBIAOMICTb,
BMasa, po3BMHYJINCb TOHIKO-K/IOHIYHI Cya0MMU.
Yepes 3 AHI BUHUK CEHCO-MOTOPHWUI Hanag 3
NnopyLeHHsAM YycBigoMneHHs 6e3 nepexoay Yy
ABOGIYHMIA TOHIKO-KNOHIYHUIA, @ 4yepe3 TUX-
AeHb — LWe ABa Takux npuctynu. [Nposenu
nosTopHe MPT. 3a3HayeHa nosiBa HOBUX BOr-
HULW, aemieniHizauii (Puc. 2).

EEl obcrexeHHsi: Ha ¢OHi nepiognyHOro cno-
BiflbHEHHS (POHOBOI AKTMBHOCTI 3apeeCcTpoBaHi
eninenTmdOopMHi NOPYLUEHHS Y BUMASAI FOCTPUX
XBW/b, KOMMJIEKCIB «FOCTpPa-noBisibHa XBUIS» B
NO6HO-LeHTpanbHMX AinsHkax AsobivHo (Puc. 3).

BUHWKHEHHS HanagiB po3UiHWUAN 9K 3aroCTpeH-
HA AeMieNiHi3yrovoro npolecy i BCTAaHOBWAIN Aia-
rHO3 eninencii 3rigHo 3 BM3HauyeHHsaM ILAE [57].
HeBponoriyHmin cTaTyC: BWCOKi CyXOXMWJIKOBI
pednekcn 3 po3MpeHUMU pedrieKCOreHHUMU
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only during MS exacerbations, their prognosis
is generally considered good [75]. Perhaps this
is due to small groups of patients and different
frequencies of seizures in them. In light of the
latest data about the inflammatory process in
epilepsy, the possibility of epileptogenesis pre-
vention by actual treatment of MS is empha-
sized, and this is a strong argument for faster
initiation of treatment for both diseases [37].

To illustrate the given data, we present a clin-
ical case.

Patient O., female, 32 years old. Complaints of
weakness and numbness in the legs, episodes of
dizziness, general fatigue, and occasional wob-
bly gait. The patient’s maternal aunt has been
suffering from multiple sclerosis since the age
of 30 and is currently confined to a wheelchair.

Medical history:

The first episode of the disease occurred three
years ago (January 2020), when she lost vision
in her right eye for the first time and experi-
enced pain when moving it. Retrobulbar neuritis
was diagnosed. MRI of the brain revealed 3 foci
of demyelination: two — periventricular near the
anterior horns of the lateral ventricles bilaterally
and one focus - in the brainstem. The patient
was diagnosed with clinically isolated MS syn-
drome in the form of retrobulbar neuritis of the
right eye. After the pulse therapy with methyl-
prednisolone 1000 mg IV for 5 days, the patient’s
condition improved - her vision was restored.

Four months later, the patient had her first un-
provoked epileptic seizure: she felt humbness
in her left arm, and tonic tension in the hand
muscles, after which she lost consciousness, fell
and developed tonic-clonic convulsions. After 3
days, a sensorimotor seizure reoccurred with a
disturbance of awareness without transition to
bilateral tonic-clonic, and a week later - two
more such seizures. A follow-up MRI was per-
formed. The appearance of new foci of demye-
lination was noted (Fig. 2).

EEG examination: in the settings of periodic slow-
ing, epileptiform discharge (sharp waves, sharp-
and-slow-wave complexes) were registered in
the frontocentral areas bilaterally (Fig. 3).

Neurological status: high tendon reflexes with
extended reflexogenic zones, bilateral Babins-
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ki sign; intention when performing coordination
tests from the upper and lower limbs bilaterally,
swaying in Romberg’s test. The patient received
pulse therapy with methylprednisolone, and the
ASM lamotrigine was prescribed with a dose ti-
tration of up to 200 mg per day. The MS treat-
ment strategy was discussed with the patient,
and the spectrum of DMT was introduced.

Figure 2. Foci of an irregular oval shape with clear contours,
hyperintense MR signal on T2/FLAIR, and hypointense on
T1 are visualized bilaterally juxtacortically, periventricular-
ly in the white matter of the frontoparietal and temporal
lobes, perpendicularly to the corpus callosum (“Dawson’s
fingers”), in the brainstem and cerebellar peduncles. Their
maximum dimensions in the right parietal lobe are up to
10x9mm, and in the left parietal lobe - 14x8mm. Some of
the periventricular foci of the right and left cerebral hemi-
spheres have signs of diffusion restriction on the DWI/ADC
map. The U-shaped, 9x6mm dimensions focus, marked by
an arrow, is located juxtacortically on the right in the fron-
toparietal region and could be the seizure onset zone

Figure 3. Patient O., female. 32 y.o. EEG performed im-
mediately after the onset of epileptic seizures

Taking into account the activity of the patho-
logical process, the family history, the appear-
ance of a second exacerbation of MS within
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30HaMK, ABOBGIYHMIA cumnToM BabiHcbkoro; iH-
TeHLUis Mpu BMKOHAHHI KOOPAWMHATOPHWUX Mpob
3 BEPXHIiX | HWXHIX KiHUiBOK ABO6IYHO, MOXu-
TyBaHHSA B no3i Pomb6epra. lMauieHTka oTpumMa-
na nynbc-Tepanito MeTUINPEeAHI30/10HOM i 6yno
npusHadeHo [MHIT namMoTpuUaXUH 3 TUTPALIE
no3n go 200 mr Ha goby. 3 nauieHTkor 06ro-
BOpWAN TaKTUKY NikyBaHHS PC, o3Hariomunum 3i
cnektpoM XMT. BpaxoByloun aKTUBHICTb MaTo-
NoriyHoro npouecy, o6TsHXKeHU CiMenHMn aHa-
MHe3, NosBY ApYroro 3aroctpeHHs PC npoTaroM
poKky y Burnaai nporpecyBaHHsa PC i npueaHaH-
HS B CTPYKTYpi 3aXBOpOBaHHS KOMOP6iaHOI eni-
nencii, nauieHTui 6yno npusHayeHo pekombi-
HaHTHEe ryMaHi3oBaHe MOHOKJIOHaJ/IbHE aHTUTINO
npotn CD 20 kniTMH - npenapaT okpenizymab.
MosTopHe EEI obcTexxeHHs yepes 3 micaui (Puc.
4) He BMABUNO eninenTMdopMHUX PO3psaiB.

PucyHok 2. BorHuwa HenpaBwuibHOI OBanbHOI opMu 3
YiITKMUMU KOHTYypamu, rinepiHTeHcnMBHOro MP-curHany Ha
T2/FLAIR Ta rinoiHTeHCMBHOro Ha T1 Bi3yanisyoTbcs ABO-
6i4HO IOKCTaKOPTUKANbHO, MEPUBEHTPUKYNAPHO B 6inin
peyvYoBUHI NOOBHO-TIM'AHMX | CKPOHEBMX YACTOK, NeprneHan-
KYNSIPHO MO30/MCTOMY Tiny («nanbui [loycoHa»), a Takox
y cToBbOYpi Ta HiXkkax Mo304yka. MakcumarbHi po3Mipu B
npasin TiM'AHIN yacTui 4o 10x9MM, B niBiN TiM'aHIK YacTui
14x8MM. [leski 3 NepnBEHTPUKYISPHUX BOTHULL, NPaBoi Ta
NiBOI NiBKYJi FOIOBHOrO0 MO3KY MatoTb O3HAaKM OBMeXeHHS
andysii Ha DWI/ADC kapTi. [No3HayeHe CTpisIkolo BOrHU-
we U-nogibHoi popmMun, po3MipoM 9X6MM, pO3TaLLOBYETLCH
IOKCTaKOpPTMKanbHO MpaBopyy B NO6HO-TiIM'aHi obnacTi i
MoXe 6yTu 30HOI MovaTKy Hanagis

3aroctpeHb PC, eninentMYHMX Hanagis i KiHiy-
HO 3HaYYLMX NOBIYHNX SBMLL NpenapaTiB Ha No-
yaTok 2023 poky He cnocTtepiranocs. lNMauieHTka
nepebysae nig NOCTiMHWUM HarNa4oM HeBposiora.

UnM KMIHIYHMM BMNAAKOM XOYEMO HarosioCuUTU
Ha BaXMMBOCTI LWBMAKOro npu3HayeHHa XMT
(okpenizymab) oagHouacHo 3 MMHM (namoTpua-
XXWH) 47151 [OCSATHEHHS peMicii ABoX KoMopb6igHmMX
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3axBOploBaHb. EninenTuyHi Hanagu po3BUHY-
nuca nig yac 3aroctpeHHs PC 3 nosiBoO HOBUX
IOKCTaKOPUTUKaNbHUX BOMHULL, AeMieniHizauii.
NamoTpuaxmH 6yB npusHavyeHuid SK npenapat
nepLuoi niHii B6opy BiANOBIAHO A0 TUNY eninen-
TUYHMX Hamajie i ctaTti nauieHTKU. JlikyBaHHSA
6yno ehekTMBHMM, WO NiATBEPOXKEHO KITiHIYHM-
MW JaHuMK Ta pesynbTatamu EEr. Okpenizymab
He CrpUYMHUB MOripleHHs nepebiry eninencii.

PucyHok 3. MauieHTka O., xiHka, 32 poku. EEl, npoBe-
AeHa Bigpa3y nicns no4vaTtky eninenTUYHUX Hanaais

PucyHok 4. MauieHTka O., xiHka, 32 pokn. EEl, nposeae-
Ha 4yepes3 Tpu Micsaui nicns cTapTy NiKyBaHHS namMoTpua-
XXMHOM i okpenizymabom

Ha niacrasi aHanizy gaHux nitepatypu oCTaH-
HiX pOKiB MOXHa AiATU BUCHOBKY, LLO NUTaHHS
natoreHesy, KJiHiYHOro nepebiry, mMporHosy,
NikyBaHHsA noaiiHOT natonorii (PC+enine-
ncisg) ocTaTtoyHO He BupiweHi, a 3aebinbworo
HaBiTb Cynepeusnsi.

Mo)xHa norogMTUCb 3 AYMKOK MpPO iCHyBaH-
HS ABOHaNpaB/IEHOro 3B'A3KYy MiXK PO3CIAHMM
CKJ/1epO30M Ta eninenciern. Po3rnagaerbca Mox-
NIMBMI acouinoBaHnii NaTodisionoriyHni Wnsx.
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a year with MS progression, and the addition
of comorbid epilepsy to the structure of the
disease, the patient was prescribed DMT - a
recombinant humanized monoclonal antibody
against CD 20 cells - the ocrelizumab drug.
Follow-up EEG examination three months after
(Fig. 4) did not reveal epileptiform discharges.

VAANAAAN A

AN AN AMAMAAAAAAAAAEAAAA AN ANAA,

Figure 4. Patient O., female. 32 y.o. EEG performed
three months after starting treatment with lamotrigine
and ocrelizumab

MS exacerbations, epileptic seizures, and clinical-
ly significant side effects of drugs have not been
observed by the beginning of 2023. The patient is
under the constant supervision of a neurologist.

This clinical case allows us to emphasize the im-
portance of the urgent prescription of DMT (oc-
relizumab) simultaneously with ASM (lamotrig-
ine) to achieve remission of two comorbidities.
Epileptic seizures developed during MS exacer-
bation with the appearance of new juxtacortical
demyelination foci. Lamotrigine was prescribed
as the first-line drug of choice according to the
type of epileptic seizures and the patient’s gen-
der. The treatment was effective, as confirmed
by clinical data and EEG results. Ocrelizumab
did not cause the worsening of epilepsy.

Based on the analysis of the literature data of
the last years, we can conclude that issues of
pathogenesis, clinical course, prognosis, and
treatment of dual pathology (MS + epilepsy)
are not finally resolved, and in most cases
are even contradictory. We can agree with the
opinion that there is a bidirectional relationship
between multiple sclerosis and epilepsy. A pos-
sible associated pathophysiological pathway is
considered. In multiple sclerosis, the combined
gray and white matter lesions with inflamma-
tory phenomena can affect epileptogenesis.
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MS patients have individual profiles and inter-
individual variability in epileptogenicity. This
can explain the fact that no evidence-based
recommendations for the treatment of these
patients have been developed until now.

We postulate that the epileptic manifestation
may mean a relapse or exacerbation of the
demyelinating and inflammatory process in
MS. In this case, over time, this paroxysmal
condition can be integrated into the extended
scale of the degree of disability. Epileptogenesis
is an active process, and the ultimate unsolved
issue is whether DMT in MS can prevent or
mitigate the course of comorbid epilepsy. Based
on literature data and our own experience, the
following principles of epileptic seizure/epilepsy
treatment in patients with MS can be proposed:
1.When prescribing treatment with DMT for
patients with MS and epilepsy, some drugs
from the group of monoclonal antibodies
(ocrelizumab) and fingolimod (a modulator
of sphingosine-1-phosphate receptors) may
be preferred.

2.Beta interferons, glatiramer acetate, and
natalizumab should not be recommended
for patients with MS and epileptic seizures,
especially those with unspecified paroxysmal
episodes in the past and a possible family
history of epilepsy.

3.The use of ASMs - sodium channel blockers,
and hepatic enzyme inducers (carbamaze-
pine, phenobarbital, benzonal, phenytoin)
is not recommended in patients with MS
and epilepsy, as they increase the risk of
interaction with drugs for the treatment of
MS, increase the risk of side effects, and de-
crease patient compliance.

4. Seizures that occur only during an MS exac-
erbation probably do not require long-term
treatment. Therefore, in the event of epi-
leptic seizures, a brain MRI with a contrast
agent should be performed to rule out an
exacerbation in such patients with a con-
firmed diagnosis of MS.

5.In general, the need to prescribe ASMs is
chosen individually, taking into account all
comorbidities.

6.ASMs are prescribed according to ILAE rec-
ommendations, in monotherapy, according
to the type of epileptic seizures, giving pref-
erence to new-generation medications with
minimum drug interactions: lamotrigine, le-
vetiracetam, and gabapentin.
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Mpn PC noegHaHe ypaxeHHs cipoi Ta 6inoi pe-
UOBUWHU 3 ABULLAMM 3amnafeHHA MOXe BMANHYTU
Ha eninentoreHes. lMNauieHTn 3 PC MatoTb iHAM-
BilyanbHi npodini Ta MiXiHAMBIAYaNbHY MiHAN-
BiCTb eninenToreHHoCTi. LIMM MOXHa MosACHUTMU
TOWM haKT, WO AoTenep XoaHNX 06rpyHToBaHMX
[O0KA30BMX peKkoMeHaaLuil Wwoao nikyBaHHS Lumx
nauieHTiB po3pobneHo He 6yno.

Mu NOCTYNIOEMO, LLO enifNenTUYHUI NPOSB MOXe
0O3HavaTu peunams abo 3aroCTpeHHs AeMieniHi-
3yto4oro i 3ananeHoro npouecy npu PC. Y Tako-
MYy BMMNAAKY 3 YAcOM LIel NapOKCM3MaibHUIM CTaH
MOXe IHTerpyBaTUCb Y PO3LUMPEHY LUKasy CTyne-
Ha iHBanigHocTi. EninentoreHe3 — uUe akTUBHUM
rnpouec, i KiHUeBO HEBUPILLEHUM MUTAHHAM € Te,
ym moxe XMT npu PC 3anobirtn abo nom’akwmTm
nepebir komopbigHoi eninencii. Ha nigcrasi nite-
paTypHUX OAHUX | BNAcHOro AOCBiAY MOXHa 3a-
NMporoHyBaTW Taki NPUHLNNN NiKyBaHHSA eninen-
TUYHKUX Hanaais/eninencii y xsopux Ha PC.
1.Mpu3Havatoum nikysaHHA xBopuM Ha PC Ta
eninencito npenapatamMmm XMT, nepesary
MOXHa HajasaTuM AesakuMm 3acobam rpynu
MOHOK/IOHaNbHNUX aHTUTIN  (okpenizymab)
Ta iHronimoay - Moaynatopy cdiHro-
3nH-1-dochaTHMX peuenTopis.
2.IHTepdepoHn 6eTa, rnatupamepy auerarT,
HaTanizymab He BapTo pekoMeHAyBaTu Na-

Review

uieHtam 3 PC Ta eninentMyHMMM Hanajpa-
MK, ocobnmBo ocobam 3 HeyTOYHEHMMK na-
poKCU3MasibHUMU eni3o4aMu B MUHYIOMY Ta
MOXJIMBOIO CiIMEMHOO ICTOpIE0 eninencil.

.Y xBopux Ha PC Ta eninercieto He pekoMeHa0-

BaHe BMKopuctaHHsa MHIM - 6nokaTopis HaTpie-
BMX KaHanis, iHAYKTOPIB Ne4YiHKOBUX (PepMeH-
TiB (kapbama3zeniH, deHobapbitan, 6eH3oHan,
(PEHITOIH), OCKINbKM BOHM MNiABULLYHOTb PU3NK
B3aeMogii 3 npenapaTtamMu Ang nikysaHHa PC,
NiABULLYHOTb PU3MK NOBIYHMX AN | 3MEHLUYHOTb
YTPUMaHHA NauieHTiB Ha Tepanil.

.Hanaav, wo BMHMKAOTb TiNIbKWU Mpu 3aro-

CcTpeHHi PC, nMOBipHO, He NoTpebyoTb Tpu-
BaJIOro JlikyBaHHA. TOMY TakuM nauieHTaMm 3
niaTeepa)xeHnMm giarHoszoM PC y pasi BUHUK-
HEHHS enifnenTUYHUX Hanagais Tpeba nposo-
antn MPT ronoBHOro Mo3Ky 3 KOHTpacCTy-
BaHHAM A/19 BUKJTIOYEHHS 3aroCTPEHHS.

.3aranoM HeobxigHicTb BuKopucTaHHsa [MHM

BUPILWYETbLCA iIHAMBIAYA/IbHO 3 BpaxXyBaHHAM
BCiX KOMOpPOBIAHMX CTaHIB.

.MHIT npu3HayvatoTb, 3rigHO 3 pekoMeHaauisa-

mu ILAE, y MoHOTepanii, BignoBiAHO 4O TUMNY
eninenTMYHUX Hanadis, Hadalouun nepesary
rnpenapaTtaM HOBOrO MOKOJIIHHA 3 MiHiManb-
HUMW NiIKAapCbKUMWN B3AEMOAIAMU: NaMOTpUa-
XUHY, NeBeTmpaueTamy, rabaneHTuHy.

Links, management and
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