Immediate seizure worsening and é-month outcomes
following first and second SARS-CoV2 mRNA vaccinations:
a multicenter study with a nationwide survey
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Method

(MMulticenter study at four tertiary hospitals in Hiroshima

2021

2022

Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
BWho: 332 PWEs
BWhen: April 2021- March 2022
BWhere: 4 tertiary hospitals in Hiroshimao
BWhat: seizure worsening and 6-month outcomes

BHow: observational study
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(MMulticenter study at four tertiary hospitals in Hiroshima
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Comparison
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> Seizure worsening rate ﬂ[ Clinical factors associated with

> &-month outcome seizure worsening



Method

(MMulticenter study at four tertiary hospitals in Hiroshima

2021 2022
Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
pre-vaccination periods post-vaccination periods
-1 week vaccination + 1 week

Comparison |

(1)Seizure frequency
(2)Seizure severity
(3)Seizure type

B Definition of seizure worsening
1. More than 100% increase in habitual
T seizure frequency

@ 2. Increased seizure severity
3.
4,

Emergence of unhabitual seizure

> Seizure worsening rate 50-100% increase in seizure frequency
» 6-month outcome accompanied by (2) or (3)
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Method

@Nationwide guestionnaire in Japan

2021 2022
Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

B Who: 261 clinicians

B When: April 2021- March 2022 Questions via e-mail

B Where: 99 institutes in Japan (> Total number of PWE

B What: self-reported seizure worsening followed by clinicians

B How: refrospective observational study > Total number of PWE with
selzure worsening

This study was not official survey and approved
by the Ethics Committee of Hiroshima University
Hospital (No. E-2812).
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Method

@Nationwide guestionnaire in Japan

2021 2022
Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Registered at nationwide online EEG
lectures and open conferences for
epilepsy held at our department.

B Who: 261 clinicians

B When: April 2021- March 2022 Questions via e-mail

B Where: 99 institutes in Japan (> Total number of PWE

B What: self-reported seizure worsening followed by clinicians

B How: refrospective observational study > Total number of PWE with
selzure worsening

This study was not official survey and approved
by the Ethics Committee of Hiroshima University
Hospital (No. E-2812).

We thank all the physicians who contributed to our nationwide questionnaire.



Result 1 Clinical characteristics in multicenter study

PWE (n = 332)

Age, years (mean % SD) 36.4+17.2

Onset age, years (mean * SD) 23.9+18.5

Disease duration (mean + SD) 12.2+12.3

Gender, male (n, %) 168 (51.2)

Epilepsy classification (n, %)

- Generalized epilepsy 81(24.4)

- Focal epilepsy 200 (60.2)
-Temporal lobe epilepsy 82(24.7)
-Frontal lobe epilepsy 51(15.4)
-Unclassified 51(15.4)

Comorbidity (n, %)

-ADHD/ASD 13 (3.9)

-Intellectual disability 66 (20.6)

Seizure type (n, %)
- FAS
- FIAS
- Myoclonus
- FBTCS
- BTCS
- PNES
Seizure frequency (n, %)
- Weekly or more
- Monthly
- Yearly or less

Drug-resistant epilepsy (n, %)

Number of ASMs (mean + SD)

68 (20.5)
142 (42.8)
41(12.3)
125 (37.7)
95 (28.6)

20 (6.0)

60 (18.1)
96 (28.9)
158 (47.6)
101 (30.4)

1.8+1.2

Drug-resistant epilepsy: PWE taking 2 or more ASMs with seizures monthly or more




Result 2 Vaccination rate in multicenter study

Vaccination rate PWE who were vaccinated (n = 282)
|

84.9% in our study
Adverse reaction, yes (n, %) 146 (51.8)
@ - Yes, after the first dose 63 (22.3)
80% : BNT162pb2 (Pfizer-BioNTech) - Yes, after the second dose 137 (48.6)

20% : mMRNA-1273 (Moderna)

- Fever (over 37.0°C), yes (n, %) 123 (43.6)




Result 3 Seizure worsening rate in multicenter study

Details of seizure worsening

Seizure worsening rate

Definite seizure worsening

5 77 - Increased habitual seizure frequency
o O

- increase by >100%
(By closed question) — increase by 50-100%

- Increased seizure severity

@ - Unhabitual seizure emergence

— Seizures on the day of vaccination
» 6-month outcome

All cases returned to the baseline

- Seizure relapse in several years

— Hospitalized for seizure

- Status epilepticus

16
12
10

A OO WO A~ WO O DN

(5.7)
(4.3)
(3.5)
(0.7)
(2.1)
(1.1)
(1.4)
(1.1)
(1.8)
(1.4)




Result 4 Differences in clinical characteristics between PWE
with or without seizure worsening following the vaccination

Seizure worsening

Without Seizure worsening

(n=18) (n=263) P value

Age, years (mean % SD) 39.3(17.1) 37.6(17.7) 0.71

Sex, male (n, %) 8 (50.0) 136 (51.7) 0.89
geizure frequency, monthly or more (n, %) 12 (75.0) 124 (46.6) 0.025 )
Drug-resistant epilepsy (n, %) 10 (62.5) 76 (28.6) 0.007
Febrile seizure, yes (n, %) 2 (12.5) 31(11.7) 0.92

EEG, spike (n, %) 7 (43.8) 124 (51.0) 0.57
MRI, hippocampal sclerosis (n, %) 2 (12.5) 21 (7.9) 0.54
Type of vaccine , BNT162b2 (n, %) 14 (87.5) 208 (78.2) 0.35
Adverse reaction, yes (n, %) 10 (62.5) 136 (51.1) 0.37

-fever, yes (n, %) 10 (62.5) 113 (42.5) 0.12




Result 4 Differences in clinical characteristics between PWE
with or without seizure worsening following the vaccination

Seizure worsening Without Seizure worsening
(n=18) (n=263) P value
Epilepsy classification (n, %)
— Generalized epilepsy 3(18.8) 59 (22.2) 0.74
— Focal epilepsy 13 (81.3) 166(62.4) 0.11
— Temporal lobe epilepsy 6 (37.5) 69 (25.9) 0.33
— Frontal lobe epilepsy 1(6.3) 46 (17.3) 0.20
Seizure type (n, %)
— FAS 6 (37.5) 52 (19.6) 0.11
— FIAS 14 (87.5) 114 (42.9) <0.001
— Myoclonic seizure 1(6.3) 30 (11.3) 0.50
— FBTCS 8 (50.0) 99 (37.2) 0.31




Result 5 Multivariate analysis of factors
associated with seizure worsening

OR 95%CI P value
r 3
' FIAS 7.0 1.50-32.77 0.014
Drug-resistant epilepsy 2.5 0.84-7.43 0.10

FIAS and drug-resistant epilepsy were selected for logistic regression analysis (force entry).

FIAS was independently associated with worsening



Result 6 Seizure worsening rate
in nationwide questionnaire in Japan

261 clinicians (99 institutes)

response rate 40%
Self-reported seizure worsening

22/5156 PWE

0.43%




Discussion 1 Seizure worsening and 6-month outcomes

Seizure worsening rate in multicenter study

% 5.7%
| IN our s’rudy

6-mon utcom

All worsening events were trcm5|enf.
There were no cases with poor outcomes.

von Wrede R, Pukropski et al. Epilepsy Behav 2021;122:108160. Lu L, Zhang Q, Xiao J, et al. Epilepsia 2022;63:244-251.
Massoud F, Ahmad SF et al. Seizure 2021;92:2-9. Romozzi M, Rollo E, Quintieri P, et al. Neurol Sci 2022. Isabel Martinez-Fernandez et al. Epilapsy & Behavior 2022.



Discussion 1 Seizure worsening and 6-month outcomes

Seizure worsening rate in multicenter study

6.0-7.6% 5.7%
INn other country INn our study

—

6-mon@:tcom

All worsening events were fransient.
There were no cases with poor outcomes.

i Unreported seizure worsening
rwhich had little or no real-life effect.

Self-reported

seizure worsening
0.43% ERRpE Gy gy Sy !

von Wrede R, Pukropski et al. Epilepsy Behav 2021;122:108160. Lu L, Zhang Q, Xiao J, et al. Epilepsia 2022;63:244-251.
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Discussion 2 Potential mechanism of seizure worsening

Risk factor of seizure worsening

FIAS @(%

§ 22kl

have an effect on the limbic system 2

Lamb YN. Drugs 2021;81:495-501.
ChenY, Xu Z, Wang P, et al. Immunology 2022;165:386-401.
Garrido |, Lopes S, Simoes MS, et al. J Autoimmun 2021;125:102741.



Conclusion

® Some PWE, particularly with FIAS, exhibited seizure worsening.

® Seizure worsening was a monophasic course and there were
Nno cases with poor outcomes after 6 months of follow-up.

i

® There is litfle evidence that worsening seizures discourage
current and future vaccinations.

This study is in subbmission.
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