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The prevalence and characteristics of epilepsy
in patients with relapsing-remitting multiple
sclerosis treated with disease-modifying therapy

Prevalence a charakteristika epilepsie u pacientU s relabujici-remitujic

o/ 7/

formou roztrousené sklerdzy lécenych imunomodulacni terapif

Abstract

Aim: The aim was to identify and describe patients with relapsing-remitting MS (RRMS) treated
with a disease-modifying therapy who had a history of unprovoked seizure or epilepsy and to
investigate the impact of epilepsy on the course and prognosis of MS. Materials and methods:
Patients with RRMS treated with a disease-modifying therapy at a large MS centre of the university
hospital by January 1, 2019 were included in this study. The annual relapse rate and Expanded
Disability Status Scale (EDSS) before and after the first seizure were evaluated. Results: 17 patients
(2.27%) with a history of unprovoked seizure or epilepsy were identified within the cohort of RRMS
patients (N = 750). Active epilepsy, defined as the use of antiepileptic drugs or incidence of seizures
within the last 5 years, was disclosed in 13 (73%) of them. Three patients had developed epilepsy
before the first signs of MS. The mean annual relapse rates in patients with epilepsy before and
after the first seizure were 0.12 and 0.5 (P = 0.1), resp. No significant difference was found in terms
of EDSS worsening at 2 years before and after the first seizure (0.55 vs. 0.7; P = 0.38). The attack
semiology and/or electroencephalogram recordings indicated a focal onset of seizures in 8 out
of 17 patients (47%). Conclusion: The frequency of unprovoked seizure or epilepsy among RRMS
patients in our cohort was 2.27%.

Souhrn

Cil: Cilem bylo vyhledat pacienty s relabujici-remitujici formou RS (RRMS) [écené imunomodulacni
terapif, ktefi maji v anamnéze neprovokovany epilepticky zachvat, ¢i se Ié¢i s epilepsii, a zhodnotit
vliv epilepsie na prlibéh a prognézu RS. Soubor a metodika: Do studie byli zafazeni pacienti s RRMS
léceni imunomodulacni 1é¢bou a dochézejici do centra RS fakultni nemocnice k 1. lednu 2019.
Byly hodnoceny ro¢ni mira relapst a Expanded Disability Status Scale (EDSS) pred a po prvnim
zachvatu. Vysledky:V kohorté pacientt s RRMS (n = 750) bylo nalezeno 17 pacientl (2,27 %) s histori
neprovokovanych zachvatl nebo epilepsie. Aktivni epilepsie, definovdna uzivanim antiepileptik
¢i vyskytem zdchvatd v poslednich 5 letech, byla zjisténa u 13 pacientl (73 %). TFi pacienti méli
jiz diagnostikovanou epilepsii pfed prvnimi symptomy RS. Medidn rocni miry relapst u pacientd
s epilepsif byl 0,12 pfed prvnim zéchvatem a 0,5 po prvnim zachvatu (p = 0,1). Nebyl nalezen
signifikantnf rozdil mezi zhorsovanim EDSS 2 roky pred a 2 roky po prvnim zéchvatu (0,55 vs.
0,7; p = 0,38). Zachvat byl hodnocen jako fokdIni na zékladné klinické manifestace a/nebo EEG
u 8 ze 17 pacientd (47 %). Zdver: Frekvence neprovokovaného epileptického zachvatu ¢i epilepsie
u pacientt s RRMS byla v nasi kohorté 2,27 %.
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Introduction

Multiple sclerosis is a chronic inflammatory
and degenerative disease of the CNS. It is the
leading cause of neurologic disability (not aris-
ing out of trauma) in young adults and is char-
acterized by focal white matter lesions; how-
ever, both deep and cortical grey matter are
also involved [1,2]. Patients with MS and epi-
lepsy had a higher risk of mortality compared
with those without [3]. A recent study derived
from the Swedish MS registry (N = 14,545) re-
vealed a cumulative incidence of epilepsy of
3.5% in patients with MS and 1.4% in controls.
Patients with relapsing-remitting MS (RRMS)
had a cumulative incidence of epilepsy of
2.2%, whereas in patients with the progres-
sive disease this reached 5.5% [4].

The frequency of active epilepsy among
MS patients in Nordland (county in Norway)
was 3.2%, approximately 4.5 times higher
than in the general Norwegian population.
The RRMS patients with active epilepsy had
more likely converted to secondary progres-
sive MS than the patients without active
epilepsy [5].

The cause of such an increased occur-
rence of epilepsy among patients with MS

is unknown, but it is reasonable to assume
an epileptogenic role played by cortical le-
sions [6,7]. The aim of our retrospective co-
hort study was to identify and describe
patients with RRMS treated with a disease-
-modifying therapy who had a history of un-
provoked seizure or epilepsy and to assess
the impact of epilepsy on the course of MS
in terms of the annual relapse rate (ARR) and
Expanded Disability Status Scale (EDSS) at
2 years before and after the first seizure.

Materials and Methods

A cohort of 750 patients (504 women and
246 men) currently suffering from RRMS ac-
cording to the McDonald diagnostic cri-
teria, 2017 [8], seen at the MS centre of the
large university hospital in the region of
612,000 inhabitants in the period leading
up to January 1, 2019 were screened. Their
case histories based on the electronic pa-
tient ledger were scrutinized to identify
seizures. Epilepsy was classified as focal or
generalized, based on recorded seizure se-
miology and EEG findings. The age, sex and
treatment for MS and epilepsy were noted.
The values of ARR and EDSS were analysed

over the periods lasting for 2 years — both
before and after the first seizure, to estab-
lish whether the seizures were directly in-
volved in the severity of MS. The ANOVA
(Analysis of Variance) test was used for the
correlation of ARRs and EDSS in our cohort.
Patients presenting with seizures before MS
diagnosis were excluded from the ARR or
EDSS analysis.

Results

Among 750 patients with RRMS treated with
a disease-modifying therapy, 17 patients (age
41.2 £ 104 years) with a history of seizure
(prevalence 2.27%) were identified, 12 of them
were women (age 43.6 + 10.5 years) and 5 men
(35.6 £ 10.5 years). Three patients had epilepsy
before the first symptoms of MS (18%) (Fig. 1).
The mean ARRs in patients with epilepsy at
2 years before and after the first seizure were
0.12and 0.5 (P = 0.1), resp. The mean values of
EDSS at 2 years before and after the first sei-
zure were 2.9 and 4.15, resp. The EDSS at the
first seizure was 345 in the cohort (N = 10).
No significant difference was found in terms
of EDSS worsening at 2 years before and after
the first seizure (0.55 vs. 0.7; P = 0.38).

Tab. 1. Demographic data of relapsing-remitting MS patients with epilepsy.

Sex Age N(':g‘i?' f?:élfrte EDSS2019 (Saeéze‘;’e S(‘:;Z:gf normal EEG  AED Eml ta(t)f”E“; DMT 2019

F 63 53 0 4.5 54 focal yes LEV, VPA none GA

F 43 34 1.5 4 43 focal yes no none NAT

M 32 26 25 2.5 27 generalized no no IFN IFN

F 35 24 5.0 5.5 33 generalized no LEV NAT NAT

F 46 20 2.5 35 36 focal no VPA DAC FNG

M 45 31 55 6.0 44 generalized no VPA FNG OCR

F 38 17 30 30 37 generalized yes LTG IFN IFN

F 27 20 0 30 12 generalized yes no none DMF

F 60 37 5.0 55 57 focal yes LTV, VPA IFN GA

F 37 34 0 6.0 32 generalized yes no none DMF

M 36 13 20 4.0 28 focal yes LTG GA GA

F 49 46 2 3.0 46 generalized yes no none DMF

F 30 23 20 2.5 25 focal no no IFN NAT

M 31 23 1.5 4.5 25 generalized yes no IFN FNG

M 34 30 1.0 15 30 generalized yes no none TRF

F 38 17 0 4.5 15 generalized yes no none NAT

F 57 22 6 6.5 53 generalized no LTG GA GA
AED - antiepileptic drug; DAC - daclizumab; DMF — dimethyl fumarate; DMT — disease-modifying therapy; EDSS - Expanded Disability Status
Scale; EEG - electroencephalogram; EP — epilepsy; F — female; FNG — fingolimod; GA - glatiramer acetate; IFN — interferon beta; LEV — levetira-
cetam; LTG - lamotrigine; M — male; NAT - natalizumab; OCR - ocrelizumab; TRF - teriflunomide; VPA - valporate
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The mean age at which the first symp-
toms of MS appeared was 27.6 + 10.3 years
and the mean age at which the first sei-
zure occurred was 35.1 £+ 12.6 years. At least
one EEG was recorded for all patients with
MS and epilepsy. Epileptiform discharges
appeared in six patients (35%). The demo-
graphic and clinical data of the cohort were
analysed (Tab. 1).

Eight out of 14 patients (57%) exhibited
new T2-lesions on brain MRI findings after
the first seizure. However, detailed analysis
of MRI finding was not possible because of
the retrospectivity of this study. The deter-
mination of the number or extent of corti-
cal lesions was not possible due to a change
in the MRI protocol over the follow-up and
inability to detect reliable cortical lesions in
older findings.

Discussion

The frequency of unprovoked seizure or ep-
ilepsy among RRMS patients in this cohort
was 2.27%, which is higher than in the gen-
eral population [9]. The frequency of focal
epilepsy was 47%. There remains a possibil-
ity that patients with generalized seizure and
normal EEG had a focal onset of seizure with
a focal-to-bilateral tonic-clonic seizure; the
frequency of focal epilepsy may, therefore,
be underestimated. These findings are in
agreement with international reports. There
was found a non-significant trend towards
an increase in ARR in patients with epilepsy
at 2 years before and after the first seizure.
No significant difference in the mean EDSS
was found 2 years before and after the first
seizure.

The accuracy of the diagnosis of epilepsy
may, however, give cause for concern, es-
pecially among MS patients in whom there
may be a range of paroxysmal symptoms
such as muscle cramps, dystonia and other
involuntary movements.

Furthermore, the high frequency of focal
epilepsy disclosed supports the proposition
that localized MS pathology lies behind co-
morbid epilepsy. MS patients with epilepsy
have a higher prevalence of cortical lesions
than patients without seizures in their case
histories [6,10].

Coincidental occurrence of epilepsy and
MS could account for some of the cases.
It is also possible that several of these pa-
tients suffer from idiopathic epilepsy, clin-
ically triggered in a nonspecific way by
the cerebral metabolic disturbance result-
ing from about MS. It has been argued that

number of patients
~

before MS 0-5

years from MS to the first seizure

6-10 11-15 16+

Fig. 1. Latency from the first symptom of MS to the first seizure.
Obr. 1. Latence od prvniho symptomu RS k prvnimu zachvatu.

acute symptomatic seizures are caused by
new MS lesions and that chronic epilepsy
is unrelated to new attacks of the disease,
but rather to the epileptogenic effect of
chronic cortical plaques. Cortical lesions are
also an independent predictor of the con-
version from a clinically isolated syndrome
to MS [11].

Neuroinflammation plays an important
role in the pathogenesis of MS but is also
commonly activated in epileptogenic brain
regions in humans and is clearly involved in
animal models of epilepsy [12]. Thus, neu-
roinflammation could serve as a possible link
from MS to epilepsy and explain the develop-
ment of seizures in a subset of MS patients.

While MS lesions in the white matter are
readily visualized by MRI, conventional MRI
techniques are of low sensitivity in the de-
tection of gray-matter MS pathology,
a drawback that hinders accurate assess-
ment of the total lesion burden. Newer MRI
sequences such as double inversion recov-
ery and phase-sensitive inversion recovery
are 1.5-5 times more sensitive than conven-
tional MRI sequences in the detection of cor-
tical lesions [13].

The findings could have important im-
plications for clinicians since there exists
a need to be aware of the risk of epilepsy in
people with MS. The clinician may, in par-
ticular, wish to consider whether the pa-
tient displays any other risk factors for epi-
lepsy, such as medication and/or alcohol
abuse, which might potentially exacerbate
the risk. Because of the possibility of new
seizures and status epilepticus, attention has
been drawn to the importance of early use
of antiepileptic drugs in MS patients with ep-
ilepsy. Clinicians should also be aware of the
hypothetical proconvulsive properties of in-
terferon-beta arising out of metabolic inter-

ference with antiepileptic drugs or caused
by direct neurotoxic effects [14].

Some progression on MRI was found after
the first seizure in 57% patients. However,
detailed analysis of MRI findings was not
possible because of the retrospectivity of
the study. Due to a change in the MRI proto-
col over the follow-up, determination of the
number or extent of cortical lesions was not
possible. The retrospective study has its lim-
its, but it is a good starting point for plan-
ning a prospective multicentre study.

Limitations

This is a single centre cohort retrospective
study. It was not possible to use the ILAE
classification 2017 accurately due to the ret-
rospectivity of the study. No recent informa-
tion about the accurate prevalence of epi-
lepsy in our region was found. A small cohort
of patients exhibits epilepsy in our study. De-
tailed analysis of MRI findings was not possi-
ble. It was not possible to compare patients
with and without epilepsy in the framework
of/connection with demographic data.
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