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Neurophysiological research on late-onset epilepsy using overnight wearable EEG
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AE, amygdala enlargement; AED, antiepileptic drugs; CNS, central nervous system; CSF,
cerebrospinal fluid; EEG, electroencephalography; FBDS, faciobrachial dystonic seizure; FH, family
history; MRI, magnetic resonance imaging; mT, medial temporal; OCB, oligoclonal bands; PET,
positron emission tomography; PH, past history; AE/Ab (+), antibody-positive autoimmune
epilepsy; AE/Ab (-), antibody-negative suspected autoimmune epilepsy.
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ft.0> B Al e 1 451 C & % naive BN (naive),
unswitched memory B#ifid (USM), switched
memory B#lilii (SWM) double negative BAlIE
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Tab. 1 BEHEWR
AE/Ab(+} AE/Ab(-) HC AE/Ab(+) vs AE/Ab(+) vs
AE/Ab(-), HC,
(n=13) (n=10) (n=11) p value p value
Agely), mean=5D 43.8=18.0 50.2=19.2 34.1=6.7 0.44 0.15
Sex, female, n(%) 5(38) 3(30) 4(35) 0.97 0.78
NMDA 5(38)
antibody, n(%) MOG 4(31) - -
LGI1 4(31)
abnormal EEG, n(%) 9(69) 10(100) - 0.051 -
- focal slowing, n(%) 6(46) 6(60) - 0.42 -
- epileptic discharge, n(%) 1(8) 10(100) - <0.0001 -
CSF pleocytosis(=5ul), n(%) 3(23) 1(10) - 0.43 -
CSF elevated protein }
(=40 mg/dl), n(%) 6(46) 5(50) 0.86
elevated 1gG index=>0.7.n(%) 1(8) 0(0) - >0.99 -
oligoclonal band, n(%) 4(3 1) U(U) - 0.10 -
abnormal MRI, n(%) 9(69) 10(100) - 0.10 -
- bilateral abnormal MRI, n(%) 4(3 1) 4(40) - 0.66 -
tumor, n(%) 3(23) 2(20) - 0.86 -

HC, healthy cantrol: NMDA, N-methyl-0 aspartater MOG, myelin oligodendrocyte glvcoprotein: LG, lsucine-

rich glioma-inactivated protein 1;

epilepsy: AE/AL(-) antibody-negative suspected autoim

CSF, cersbraspin:

[ fluid, AE/AB (), antibody-pasitive autoimmune

e epilepsy(patients with antibodies negative for

rat brain immunohistochemistry but met inclusion criteria and suspected autoimmune epilepsy).

(p=0.022, p=0.001)o cTfh o> Hi55W AT T,
AE/Ab (+) 1I2B W T cTth17~DOBITHEIAE/
Ab(-) L HCE l# L & 2 - 72 (p=0.008,
p=0.006)o cTfhiZB1F % ICOSHEH cTth17~
DBATEIZAE/Ab (+) IZB W T2 T & K
Lo 72 (p=0.0006, p=0.014) .

512, AE/Ab (+) @) ¥ S ERF BRI g AT
E R 2 i L7z, AE/ADb (+) o KA I
H1 @ plasmablasts @ # & & A Btk @ modified
Rankin Scale ® B ICIED M 2R & h /2
(r=0.67) (Fig. 4A). F72, AE/Ab(+) iZBlF
% NMDA Z &Pk & LGIL iR %2 &b
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Fig. 2 A. BHIE O & 1431 7 cytometric schemeo B,C. AKANIM® BAINEIZ 31T % plasmablasts D E &
NSA 1, NMDA ZZARIUREEE S5 T A2 A KO LGI PR B BT T A A O BER
LEFKT D, D. CSF D BRI IZ B} 5 plasmablasts D E&. E. KA MO BMIILANIZB T 5 SWM,
USM, naive, DN O#HE, X3+ SEM TEE NS, *p<0.05, *p<0.01: # T, unpaired t-test F
721% Mann-Whitney U test Tf#HT L 72,
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Fig. 3 A. JEHaM: THING & A58 U8HaME T MBS (circulating follicular helper T cell; ¢ Tth) o Hfi4;m & £y 7
cytometric schemeo B. ¢cTtTh ®ICOSIEH =, C. cTth® cTth17~D#AT7#, D. ¢Tth ® ICOSFEH
cTth17~DO#473%, CD4+CXCR5+ THillE (CTfh), CD4+CXCR5+ICOS58 CD4 T #ifg (ICOS %
Bl cTfh), CXCR3-CCR6+CXCR5+CD4 THilE (cTfh17), CXCR3-CCR6+CXCR5+ICOS3HICD4
THIKE ICOSZEB cTth17) MNAEIZ 34 £SEM THE SN b, *p<0.05, *p<0.01; #E, unpaired t-test
F 7213 Mann-Whitney U test T#HT L 720
c¢Tth, circulating follicular helper T cell; ICOS, inducible T-cell co-stimulator.
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Fig. 4 A. AE/Ab (+) ® EM ML @ plasmablasts D & A Bl mRS O §fi Ko B. NMDA % &k Hifk &
LGI1 HURF P 3 o KRS 14 @ unswitched memory BHIE D #iEE & ¢ Tfh v ICOSFEH ¢ Tth17 ©

B DA

mRS, modified Rankin scale; ¢Tfh, circulating follicular helper T cell; ICOS, inducible T-cell co-
stimulator; naive, naive B cell; DN, double negative B cell; USM, unswitched memory B cell; SWM,

switched memory B cell.
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Summary
Neurophysiological research on late-onset epilepsy using overnight wearable EEG

Riki Matsumoto, Atsushi Hara, Kazuma Koda, Kohei Morimoto,
Kento Matoba, Kiminobu Okayama, Mitsuhiro Sakamoto, Masaya Togo,
Norio Chihara, Akira Kuzuya, Hisatomo Kowa

The incidence of elderly-onset epilepsy has been increasing in super-ageing society. Even in
the era of 3 tesla MRI, etiology remained elusive in about a third to a half of this entity. Among
patients with late-onset epilepsy with unknown etiology, new etiologies have been reported
such as autoimmune epilepsy and focal epilepsy due to early phase of dementia. The
establishment of the appropriate diagnostic tests is needed for these treatable conditions with
immunotherapy or anti-seizure medicine. First, we validated the usefulness of an diagnostic
algorithm for autoimmune epilepsy (Sakamoto et al. 2022) with our cohort of middle to elderly-
onset focal epilepsy. We also examined the immunological background and identified
autoimmune biomarkers such as the elevated frequency of plasmablasts and ICOS expressing
c¢Tfh17 shift in peripheral blood mononuclear cells. Second, we investigated neuronal
hyperexcitability in patients with MCI~early dementia using 1-hour EEG and showed that
interictal epileptiform activity occur more frequently during drowsiness and light sleep in the
temporal area. Third, to improve the detection of interictal epileptiform activity during sleep,
we developed a prototype of wearable EEG that can record EEG overnight, and evaluated its
fitness/comfortability and ability to detect interictal spikes. We plan to further develop the
blood and electrophysiologic biomarkers for early diagnosis of elderly-onset epilepsy, and
promote the research and development of the wearable EEG device.

Ann.Rep.Jpn.Epi.Res.Found. 2023 ; 34 : 67-78
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