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Letter to the Editor:

Coronavirus Disease 19 (COVID-19), caused by severe
acute respiratory syndrome-coronavirus-2 (SARS-CoV-2),
has been associated with greater than two million deaths
worldwide. The safety of the COVID-19 vaccine for
patients with epilepsy has been examined. Many observa-
tional trials of COVID-19 vaccine in patients with epilepsy
have been analyzed using a systematic search of common
databases between January 1, 2020, and August 20, 2022.

We read with great interest the study in this journal
by Romozzi et al., who found that only a small percent-
age of vaccinated people with epilepsy had a transient
short-term increase of seizure frequency [1]. However,
new-onset refractory status epilepticus following the
ChAdOx1 nCoV-19 vaccine was reported by one study
[2]. Hence, meta-analysis of the safety of COVID-19
vaccine in patients with epilepsy is of great importance.
An extensive literature search was performed in Pub-
Med, Web of Science, EMBASE, and Cochrane Library
to find all relevant studies published from January 1,
2020, to August 20, 2022. We screened the references of
the retrieved studies and restricted the language of the
search to English. The following keywords were used in
the search: COVID-19 vaccines (SARS-CoV-2 vaccines,
SARS2 vaccines, SARS coronavirus 2 vaccines, corona-
virus disease 2019 vaccines, 2019-nCoV vaccine, and
2019 novel coronavirus vaccines) and epilepsy (epilep-
sies, seizure). The inclusion criteria included (1) patients
diagnosed with epilepsy who received COVID-19
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vaccines, and (2) use of English. The exclusion criteria
were as follows: (1) irrelevant to the research direction,
(2) no relevant data, (3) case reports, (4) repeated arti-
cles, and (5) review papers.

The analysis was conducted using Review Manager
statistical software, version 5.3. Single group percent-
ages and corresponding 95% confidence intervals (CIs)
were used to assess the association between patients with
epilepsy and the COVID-19 vaccine in a whole random-
effects meta-analysis model. Subgroup analysis was
conducted for calculating the adverse events percentage
depending on the type and dose of vaccine. The I? and
P values were used to quantify the heterogeneity of the
effects among the included studies.

A total of seven observational studies involving 958
patients were identified in the final analysis, and the
details of the included studies are listed in Table 1 [1,
3-8]. Six studies showed that the overall odds ratio (OR)
for worsening seizure following COVID-19 vaccination
in epilepsy patients subtyped for type of vaccine was
0.30 (95% CI1 0.22 -0.41, P <0.001), the mRNA-based
vaccine was 0.29 (95% CI 0.21 —0.41, P<0.001), and
the vector-based vaccine was 0.33 (95% CI1 0.14 —0.75,
P=0.008) (Fig. 1A). There was no significant difference
in worsening seizures following COVID-19 vaccination
between the mRNA-based vaccine and vector-based vac-
cine (P =0.80). Five studies showed that the overall OR
of worsening seizures following COVID-19 vaccination
in epilepsy patients subtyped for dose of vaccine was
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Table 1 Baseline characteristics of the included studies

Study Country Type of study Total patients Mean age Male Vaccine type (number of patients)
Chan CC China Cross-sectional study 200 45 101 BioNTech vaccine (n="71)
Sinovac vaccine (n=35)
Yang XY China Cross-sectional study 77 14.91 35 BBIBP-CorV (n=58)
Ad5-nCoV (n=16)
ZF2001(n=2)
Inactivated (Vero Cells) (n=1)
Romozzi M Ttaly Multicentric observa- 358 47.46 161 Pfizer/BNT162b2 (n=257)
tional cohort study Moderna/mRNA1273 (n=43)
AstraZeneca/AZD122/ChAdOx1
n-CoV-19 (n=24)
Janssen/Ad26 (n=1)
Wrede RV Germany Observational study 54 479 27 BioNTech mRNA (n=26)
Moderna mRNA (n=28)
Astra Zeneca vector (n=18)
Clayton LM UK Cross-sectional study 9 unknown unknown Pfifizer/BioNTech (n=2)
Oxford/AstraZeneca (n="7)
Massoud F Kuwait Cross-sectional study 82 33.204 33 BNT162b2 mRNA (n=50)
ChAdOx1 nCoV-19 (n=32)
Ozdemir HN Turkey Cross-sectional study 178 29 87 BNT162b2 mRNA (n=136)

CoronaVac (n=35)
Combination (n=7)

0.25 (95% CI1 0.16 — 0.41, P <0.001), the single dose
vaccine was 0.25 (95% CI 0.14 —0.44, P <0.001), and
the double dose vaccine was 0.27 (95% CI 0.11 —0.66,
P=0.004) (Fig. 1B). There was no significant differ-
ence in worsening seizures following COVID-19 vac-
cination between single and double doses of the vaccine
(P=0.89).

In four studies, we found that the overall OR of local
adverse events in epilepsy patients following COVID-
19 vaccination was 0.82 (95% CI1 0.65 —1.05, P=0.11),
the mRNA-based vaccine was 0.86 (95% CI1 0.57 —1.29,
P =0.46), and the vector-based vaccine was 0.92 (95%
CI, 0.50-1.69, P=0.78) (Fig. 2A). In two studies, we
found that overall OR systemic adverse events in epi-
lepsy patients following COVID-19 vaccination was
0.73 (95% CI, 0.53 — 1.00, P =0.05), the mRNA-based
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vaccine was 0.65 (95% CI 0.51 - 0.83, P<0.001), and
the vector-based vaccine was 1.12 (95% CI, 0.55 — 2.24,
P=0.76) (Fig. 2B). There was no significant difference
in local and systemic adverse events in epilepsy patients
following COVID-19 vaccination between the mRNA-
based vaccine and vector-based vaccine.

In conclusion, our research showed that a small per-
centage of vaccinated patients with epilepsy had a tran-
sient short-term increase of seizure frequency. The cur-
rent COVID-19 vaccine for patients with epilepsy was
safe. We found that the mRNA vaccine was relatively
safer than the vector-based vaccine for patients with epi-
lepsy. Future studies should determine adverse events of
each vaccine type and critically identify mechanisms of
severe adverse events following vaccination.
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Odds Ratio
1V, Random, 95% CI

Odds Ratio
% Cl

1.9.1 vaccine=mRNA

Chan CC, 2022 -1.81734497 0.58172973 7.7% 0.16 [0.05, 0.51]
Massoud F, 2021 -1.1949766 0.59549133 7.4% 0.30[0.09, 0.97]
Romozzi M, 2022 -1.08075193 0.21699855 55.4% 0.34 [0.22, 0.52]
Wrede RV, 2021 -1.09108047 0.60030022 7.2% 0.34 [0.10, 1.09]
Ozdemir HN, 2022 -1.95263102 0.58056077 7.7% 0.14[0.05, 0.44)
Subtotal (95% CI) 85.5% 0.29 [0.21, 0.41]

Heterogeneity: Tau? = 0.00; Chi* = 3.10, df =4 (P = 0.54); I = 0%
Test for overall effect: Z = 7.08 (P < 0.00001)

1.9.2 vaccine=vector

Clayton LM, 2021 -1 1.04880885 2.4% 0.37 [0.05, 2.87)
Massoud F, 2021 -1.17609126 0.73029674 4.9% 0.31[0.07, 1.29]
Romozzi M, 2022 -1.06069784 0.73720978 4.8% 0.35[0.08, 1.47)
Wrede RV, 2021 -1.23044892 1.02899151 2.5% 0.29 [0.04, 2.20)
Subtotal (95% CI) 14.5% 0.33 [0.14, 0.75]
Heterogeneity: Tau? = 0.00; Chi* = 0.04, df = 3 (P = 1.00); I = 0%

Test for overall effect: Z = 2.64 (P = 0.008)

i

—~al—

Total (95% Cl) 100.0%  0.30 [0.22, 0.41] &>
Heterogeneity: Tau? = 0.00; Chi? = 3.20, df = 8 (P = 0.92); I = 0% ’0 01 0’ ” 1 100’
Test for overall effect: Z = 7.55 (P < 0.00001) : Favou-rs [experimental]
Test for subgroup differences: Chi* = 0.07, df = 1 (P = 0.80), I = 0%
B
Odds Ratio Odds Ratio
_Study or Subgroup _log[Odds Ratio]  SE_Weight IV, Random, 95% CI IV. Random, 95% Cl
1.2.1 dose=1
Chan CC, 2022 -2.00860017  1.00489  6.1% 0.13[0.02, 0.96)
Clayton LM, 2021 -0.90308999 1.06066017  5.5% 0.41[0.05, 3.24]
Massoud F, 2021 -1.16633142 0.59670814 17.4% 0.31[0.10, 1.00] —
Wrede RV, 2021 -1.23044892 0.59408853 17.6% 0.29[0.09, 0.94] —_—
Ozdemir HN, 2022 -1.63848926 0.50571447 24.3% 0.19[0.07, 0.52) —_—
Subtotal (95% CI) 71.0%  0.25[0.14, 0.44] -
Heterogeneity: Tau? = 0.00; Chi* = 1.04, df = 4 (P = 0.90); I* = 0%
Test for overall effect: Z = 4.72 (P < 0.00001)
1.2.2 dose=2
Chan CC, 2022 -1.67669361 0.71451124 12.2% 0.19 [0.05, 0.76) —
Massoud F, 2021 -1.21748394 0.72821908 11.7% 0.30 [0.07, 1.23] -
Wrede RV, 2021 -0.69897 1.09544512  5.2% 0.50 [0.06, 4.25]
Subtotal (95% CI) 29.0%  0.27[0.11, 0.66] i
Heterogeneity: Tau? = 0.00; Chi* = 0.59, df = 2 (P = 0.74); I’ = 0%
Test for overall effect: Z = 2.85 (P = 0.004)
Total (95% Cl) 100.0% 0.25 [0.16, 0.41] -
Heterogeneity: Tau? = 0.00; Chi* = 1.65, df = 7 (P = 0.98); I* = 0% :o.o p o? 3 : P oo’

Test for overall effect: Z = 5.51 (P < 0.00001)
Test for subgroup differences: Chi* = 0.02, df = 1 (P = 0.89), I = 0%

Favours [experimental]

Fig. 1 Worsening seizures following COVID-19 vaccination in patients with epilepsy subtyped for type of vaccine (A) and dose of vaccine (B)
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A Odds Ratio Odds Ratio
Study or Subgroup _log[Qdds Ratio] SE_Weight IV, Random, 95% ClI 1V, Random, 95% ClI
1.10.1 vaccine=mRNA
Massoud F, 2021 0.1401787 0.28653413 17.3% 1.15[0.66, 2.02) =
Ozdemir HN, 2022 -0.30582888 0.12886278 67.3% 0.74 [0.57, 0.95) .y
Subtotal (95% CI) 84.6% 0.86 [0.57, 1.29) -
Heterogeneity: Tau? = 0.05; Chi* = 2.02, df = 1 (P = 0.16); I? = 50%
Test for overall effect: Z = 0.74 (P = 0.46)
1.10.2 vaccine=vector
Clayton LM, 2021 0.65321251 0.78173596  2.5% 1.92[0.42, 8.89) ]
Massoud F, 2021 -0.10914447 0.35634832 11.5% 0.90 [0.45, 1.80] -
Yang XY, 2022 -1.17609126 1.03279556  1.4% 0.31[0.04, 2.34)
Subtotal (95% Cl) 15.4% 0.92 [0.50, 1.69) .
Heterogeneity: Tau? = 0.00; Chi*=2.01,df=2 (P =0.37), P=1%
Test for overall effect: Z = 0.27 (P = 0.78)
Total (95% Cl) 100.0%  0.82[0.65, 1.05] <
Heterogeneity: Tau? = 0.01; Chi® = 4.22, df = 4 (P = 0.38); I = 5% ! + t i
c h 0.01 0.1 1 10 100
Test for overall effe(l:l: Z=158 (P.' 0.11) Favours [experimental] Favours [control]
Test for subgroup differences: Chi* = 0.04, df = 1 (P = 0.85), " = 0%
B Odds Ratio Odds Ratio
1.8.1 vaccine=mRNA
Massoud F, 2021 -0.48567906 0.14072463 58.7% 0.62[0.47, 0.81] L
Ozdemir HN, 2022 -0.21260809 0.29135827 24.0% 0.81[0.46, 1.43) ul
Subtotal (95% Cl) 82.7% 0.65 [0.51, 0.83] L 2
Heterogeneity: Tau? = 0.00; Chi* = 0.71, df = 1 (P = 0.40); I’ = 0%
Test for overall effect: Z = 3.43 (P = 0.0006)
1.8.3 vaccine=vector
Massoud F, 2021 0.10914447 0.35634832 17.3% 1.12[0.55, 2.24) g
Subtotal (95% Cl) 17.3% 1.12 [0.55, 2.24] N
Heterogeneity: Not applicable
Test for overall effect: Z = 0.31 (P = 0.76)
Total (95% Cl) 100.0% 0.73 [0.53, 1.00] L 4
Heterogeneity: Tau? = 0.03; Chi? = 2.77, df = 2 (P = 0.25); I = 28% ‘0 = 0’ 5 . 1‘0 : 00‘

Test for overall effect: Z = 1.95 (P = 0.05)

Favours [experimental] Favours [control]

Test for subaroup differences: Chi? = 2.06. df = 1 (P = 0.15). I? = 51.5%

Fig.2 Local adverse events (A) and systemic adverse events (B) following COVID-19 vaccination in patients with epilepsy subtyped for type of

vaccine
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