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ABSTRACT 
Background: The association between new-onset 
seizures and SARS-CoV-2 vaccines has emerged as 
a significant area of inquiry, particularly as the global 
vaccination effort has expanded. Early insights into 
the neurological implications of COVID-19 itself 
laid the groundwork for understanding potential 
vaccine-related effects. Literature Review: The 
literature presents a nuanced understanding of the 
association between new-onset seizures and SARS-
CoV-2 vaccines, revealing a complex interplay of 
neurological implications stemming from both the 
virus and the vaccination process. Initial 
investigations into COVID-19 highlighted the 
multifactorial nature of seizures as a potential 
manifestation of the virus, with studies emphasizing 
the need for heightened clinical awareness (Zareh-
Shahamati et al., 2021). Subsequent research 
expanded on this foundation, examining the 
prevalence of seizures and status epilepticus in 
critically ill COVID-19 patients, thereby illustrating 
the significant neurological complications associated 
with the infection itself (A. Danoun et al., 2021). 
Conclusion: In conclusion, the collective body of 
research underscores the pressing need for ongoing 
studies to elucidate the mechanisms underlying the 
association between SARS-CoV-2 vaccines and 
new-onset seizures. This understanding is vital for 
informing clinical practice and ensuring the safety of 
vaccination efforts, particularly for populations at 
increased risk for neurological complications. 
Keyword: New-Onset Seizures, SARS-CoV-2 
Vaccines 
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INTRODUCTION 

The association between new-

onset seizures and SARS-CoV-2 

vaccines has emerged as a significant 

area of inquiry, particularly as the 

global vaccination effort has 

expanded. Early insights into the 

neurological implications of COVID-

19 itself laid the groundwork for 

understanding potential vaccine-

related effects. (Zareh-Shahamati et 

al., 2021) highlighted the 

multifactorial nature of seizures as a 

manifestation of COVID-19, 

emphasizing the importance of 

recognizing clinical signs to enhance 

diagnosis and treatment strategies. 

This foundational understanding of 

seizures in the context of COVID-19 

set the stage for subsequent 

investigations into the neurological 

sequelae associated with both the 

virus and its vaccines. 

Building on this, (A. Danoun et 

al., 2021) explored the correlation 

between seizures, status epilepticus, 

and EEG patterns in critically ill 

COVID-19 patients, revealing a 

concerning prevalence of both new-

onset seizures and exacerbations of 

existing epilepsy. Their findings 

underscored the complexity of 

neurological manifestations in 

COVID-19, suggesting that the 

pandemic's impact extends beyond 

respiratory symptoms to include 

significant neurological 

complications. 

The systematic review by 

(Dono et al., 2021) further contributed 

to this discourse by consolidating data 

on COVID-19-related status 

epilepticus, illustrating the clinical 

features and treatment approaches 

during the pandemic's early waves. 

This comprehensive overview 

provided a clearer understanding of 

the neurological risks posed by the 

virus, which paved the way for 

evaluating vaccine safety in this 

context. 

As the vaccination campaign 

progressed, (G. M. Oonk et al., 2022) 

reported cases of new-onset 

neurological symptoms following 

SARS-CoV-2 vaccination. Although 

the establishment of a causal 

relationship was challenging, their 
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findings indicated a potential link 

between vaccination and neurological 

complications, prompting further 

investigation into the immune-

mediated responses that might 

underlie these occurrences. 

In a systematic review by 

(Rahmig et al., 2022), the authors 

synthesized evidence regarding the 

association between SARS-CoV-2 

vaccination and acute ischemic 

stroke, underscoring the need to 

critically evaluate neurological risks 

associated with vaccines. This review 

highlighted the broader implications 

of vaccination beyond immediate 

protective benefits against COVID-

19, suggesting that neurological 

events could complicate the 

vaccination landscape. 

(Hussaini et al., 2022) 

conducted a meta-analysis that 

focused on the incidence of seizures 

among COVID-19 patients, noting a 

significant occurrence of seizures as a 

neurological manifestation of the 

infection itself. Their work 

emphasized the neurotropic 

properties of the virus and the 

inflammatory responses that may lead 

to neuronal hyperexcitability, thereby 

contributing to the understanding of 

seizure dynamics in the context of 

both infection and vaccination. 

(Lin et al., 2022) addressed the 

critical question of whether 

individuals with epilepsy should 

receive COVID-19 vaccinations, 

systematically reviewing the safety 

and tolerability of these vaccines. 

Their findings were crucial in guiding 

clinical decisions for a vulnerable 

population, reflecting the urgent need 

to balance vaccination benefits 

against potential neurological risks. 

The review by (Alonso Castillo 

& Martínez Castrillo, 2022) 

meticulously examined the temporal 

associations between COVID-19 

vaccination and neurological 

manifestations, reinforcing the 

necessity for careful monitoring of 

adverse events following vaccination. 

This systematic approach to literature 

review provided a comprehensive 

overview of the potential neurological 

complications that may arise post-

vaccination. 

Finally, (Mohseni Afshar et al., 

2023) differentiated the 

pathophysiological mechanisms of 

seizures related to SARS-CoV-2 
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infection versus those following 

vaccination. Their analysis 

highlighted the possibility of vaccine-

induced encephalopathy and the need 

for ongoing assessment of patients 

with a history of seizures, suggesting 

that vigilance is warranted in the post-

vaccination period. 

Collectively, these studies 

illustrate a complex interplay between 

COVID-19, its vaccines, and 

neurological manifestations, 

particularly seizures. The literature 

reveals a pressing need for further 

research to elucidate the underlying 

mechanisms and to inform clinical 

practice regarding the management of 

patients at risk for seizure activity in 

the context of vaccination. 

LITERATURE REVIEW 

The article "Severe acute 

respiratory syndrome coronavirus 2 

and seizure: An insight into the 

pathophysiologic mechanisms" by 

(Zareh-Shahamati et al., 2021) 

provides a comprehensive 

examination of the relationship 

between SARS-CoV-2 and the 

occurrence of seizures. The authors 

synthesize current evidence regarding 

the multifactorial causes of seizures 

as manifestations of COVID-19, 

drawing on insights from previous 

studies related to coronavirus 

infections. 

One key aspect of the article is 

the exploration of the 

pathophysiological mechanisms that 

may underlie the development of 

seizures in patients infected with 

SARS-CoV-2. The authors argue that 

factors such as neuroinflammation, 

hypoxia, and direct viral invasion of 

the central nervous system could 

contribute to seizure activity. This 

multifactorial approach is critical, as 

it emphasizes that seizures may arise 

from a combination of direct viral 

effects and secondary complications 

associated with the disease, rather 

than from a singular cause. 

Furthermore, the article 

highlights the importance of 

recognizing clinical signs of seizures 

in patients with COVID-19. The 

authors suggest that increased 

awareness of seizure manifestations 

could lead to improved diagnosis and 

treatment outcomes. This is 

particularly relevant given that 

seizures may not be the primary 
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symptoms of COVID-19, potentially 

leading to underdiagnosis or 

mismanagement. The authors 

advocate for clinicians to remain 

vigilant in monitoring neurological 

symptoms in affected patients, which 

could ultimately enhance patient care. 

The article also discusses the 

implications of seizure frequency in 

COVID-19 patients, indicating that 

seizures may be more common than 

previously recognized. This insight 

underscores the necessity for further 

research into the epidemiology of 

seizures in the context of SARS-CoV-

2 infection. The authors call for 

systematic studies to better 

understand the incidence and 

mechanisms of seizures associated 

with the virus, which could inform 

future clinical guidelines and 

therapeutic strategies. 

The article "Outcomes of 

seizures, status epilepticus, and EEG 

findings in critically ill patients with 

COVID-19" by (A. Danoun et al., 

2021) provides a comprehensive 

examination of the neurological 

implications of SARS-CoV-2 

infection, particularly focusing on 

seizures and status epilepticus (SE). 

The authors aim to elucidate the 

correlation between these 

neurological events and patient 

outcomes in the context of critical 

illness due to COVID-19. 

The study highlights that 

SARS-CoV-2 infection can lead to 

both new-onset seizures and 

exacerbation of pre-existing epilepsy, 

underscoring the virus's potential 

impact on the central nervous system. 

The authors meticulously analyze 

EEG patterns in critically ill patients, 

which serves as a crucial diagnostic 

tool in understanding the neurological 

sequelae of COVID-19. The findings 

suggest that specific EEG alterations 

are associated with different 

functional outcomes, thereby 

contributing valuable insights into the 

management of patients presenting 

with seizures in the context of 

COVID-19. 

One of the strengths of this 

article is its focus on critical care 

settings, where the incidence of 

neurological complications is often 

overlooked. The correlation between 

EEG findings and clinical outcomes 

provides a significant contribution to 

the clinical understanding of how 
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COVID-19 can affect neurological 

health. Furthermore, the study 

emphasizes the importance of 

monitoring for seizures in COVID-19 

patients, particularly those with 

severe manifestations of the disease. 

However, the article also 

presents limitations that warrant 

discussion. The study's retrospective 

nature may introduce biases in data 

interpretation, and the sample size, 

while adequate for preliminary 

findings, may limit the 

generalizability of the results. 

Additionally, the lack of a control 

group consisting of non-COVID-19 

patients with similar neurological 

conditions makes it challenging to 

draw definitive conclusions about the 

unique effects of SARS-CoV-2 on 

seizure activity. 

The article "Status epilepticus 

and COVID-19: A systematic review" 

by (Dono et al., 2021) provides a 

comprehensive overview of the 

neurological complications 

associated with COVID-19, 

particularly focusing on acute 

seizures and status epilepticus (SE). 

The authors systematically reviewed 

the literature to summarize the 

clinical features, diagnostic 

approaches, and therapeutic options 

concerning COVID-19-related SE, a 

condition that has garnered increasing 

attention as the pandemic unfolded. 

One of the key insights from 

the article is the identification of 

seizures as a significant neurological 

manifestation of COVID-19. The 

authors highlight that both the first 

and second waves of the pandemic 

saw an uptick in reports of 

neurological symptoms, including 

seizures, which can complicate the 

clinical picture of COVID-19. This 

observation raises important 

considerations regarding the 

pathophysiological mechanisms 

linking SARS-CoV-2 infection to the 

onset of seizures. The authors discuss 

potential factors such as hypoxia, 

inflammation, and direct viral effects 

on the central nervous system, which 

may contribute to the development of 

SE in affected patients. 

In terms of clinical features, 

the review details how SE can present 

in various forms, including 

generalized convulsive seizures and 

non-convulsive status epilepticus. 

The authors emphasize the need for 
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timely diagnosis and intervention, as 

these seizures can lead to significant 

morbidity if not managed promptly. 

Their discussion on diagnostic 

modalities is particularly relevant, as 

it underscores the importance of 

differentiating COVID-19-related SE 

from other etiologies of seizures, 

which is critical for effective 

management. 

The therapeutic strategies 

outlined by (Dono et al., 2021) reflect 

current practices for managing SE, 

including the use of antiepileptic 

drugs and supportive care. However, 

the authors also note the challenges 

posed by the pandemic context, such 

as resource limitations and the need 

for individualized treatment plans 

based on the patient's overall health 

status and the severity of COVID-19. 

The article "SARS-CoV-2 

vaccine-related neurological 

complications" by (G. M. Oonk et al., 

2022) presents a compelling case 

series that explores the occurrence of 

new-onset or exacerbated 

neurological symptoms following the 

administration of SARS-CoV-2 

vaccines. The authors meticulously 

document instances where patients 

exhibited neurological complications 

in close temporal proximity to 

vaccination, suggesting a possible 

link between the two events. 

A critical evaluation of the 

findings reveals that while the authors 

emphasize the significance of the 

observed temporal relationship, they 

also prudently acknowledge the 

inability to definitively establish a 

causal relationship. This distinction is 

crucial, as it underscores the need for 

further investigation into the 

mechanisms that may underlie these 

neurological symptoms. The authors 

propose that the (re)activation of the 

immune system post-vaccination 

could potentially trigger neurological 

manifestations, a hypothesis that 

aligns with existing literature on 

immune-mediated neurological 

disorders. 

Moreover, the article 

highlights the importance of ruling 

out alternative etiologies for the 

neurological symptoms observed in 

the patients. This cautious approach is 

commendable, as it reflects an 

understanding of the complexity of 

diagnosing neurological conditions, 

particularly in the context of recent 
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vaccination. The authors advocate for 

thorough clinical evaluations and 

diagnostic workups to ensure that 

other causes are not overlooked, 

which is a critical aspect of clinical 

practice in neurology. 

The case series format 

employed by the authors allows for a 

detailed examination of individual 

patient experiences, contributing 

valuable qualitative data to the 

discourse surrounding vaccine-

related complications. However, the 

limitations inherent in case series, 

such as the lack of control groups and 

potential biases in patient selection, 

should be acknowledged. These 

factors may affect the generalizability 

of the findings and the strength of the 

conclusions drawn. 

The article "Acute Ischemic 

Stroke in the Context of SARS-CoV-

2 Vaccination: A Systematic Review" 

by (Rahmig et al., 2022) presents a 

systematic examination of the 

relationship between SARS-CoV-2 

vaccination and the incidence of acute 

ischemic strokes. This review is 

particularly relevant in the context of 

emerging concerns regarding the 

safety of COVID-19 vaccines and 

their potential neurological side 

effects, including seizures. 

The authors meticulously 

compile and analyze data from 

various studies to assess whether 

there is a statistically significant 

correlation between vaccination and 

the onset of acute ischemic strokes. 

They highlight that while the overall 

incidence of strokes remains low, 

there have been isolated reports 

suggesting a possible increase in 

cases following vaccination. This 

observation raises critical questions 

about the underlying mechanisms that 

might contribute to this phenomenon, 

such as immune-mediated responses 

or thrombotic events triggered by the 

vaccine. 

One of the strengths of this 

review is its comprehensive nature, as 

it synthesizes findings from multiple 

studies, providing a broader context 

for understanding the implications of 

vaccination on stroke risk. The 

authors also emphasize the 

importance of continuous monitoring 

and reporting of adverse events 

associated with vaccines, which is 

crucial for public health safety and 
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maintaining public trust in 

vaccination programs. 

However, the article does face 

limitations, particularly in the 

variability of the studies reviewed. 

Different methodologies, sample 

sizes, and populations can lead to 

discrepancies in findings. Moreover, 

the authors acknowledge that 

confounding factors such as pre-

existing health conditions, age, and 

lifestyle choices may influence stroke 

risk, complicating the interpretation 

of results. This underscores the 

necessity for further research to 

clarify the relationship between 

SARS-CoV-2 vaccination and 

neurological outcomes, including 

seizures. 

The article "COVID-19-

Induced Seizures: A Meta-Analysis 

of Case Series and Retrospective 

Cohorts" by (Hussaini et al., 2022) 

provides a comprehensive 

examination of the relationship 

between COVID-19 and the 

occurrence of seizures, highlighting 

the complexities surrounding this 

neurological manifestation. The 

authors emphasize that while seizures 

are not the most common 

neurological complication associated 

with COVID-19, there is a notable 

increase in cases, particularly among 

patients with preexisting epilepsy. 

This finding is critical as it 

underscores the need for heightened 

awareness and management strategies 

for individuals with a history of 

seizures during the pandemic. 

One of the key insights from 

the article is the identification of acute 

symptomatic seizures as a significant 

but underreported complication of 

COVID-19. The authors detail how 

the neurotropic properties of SARS-

CoV-2, facilitated by the presence of 

ACE2 receptors in the nervous 

system, may lead to neuronal 

hyperexcitability and seizures. This 

connection is pivotal, as it suggests 

that the virus not only affects 

respiratory and cardiovascular 

systems but also has direct 

implications for neurological health. 

The article presents various 

hypotheses regarding the 

pathophysiology of COVID-19-

induced seizures, including the role of 

proinflammatory cytokines. The 

authors argue that these cytokines can 

disrupt normal neurotransmitter 



Research Article                                                    Volume 02, Issue No. 06. 2024 
E-ISSN : 3048-1368                                             P-ISSN : 3048-1376 
 

51 
The International Journal of Medical Science and Health Research 

 
Downloaded from theInternationalmedicaljournal.org. For personal use only. No other uses without permission.  

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

release, particularly glutamate and 

inhibitory neurotransmitters, which 

are crucial for maintaining neuronal 

stability. This disruption can lead to 

an increased risk of seizures, 

particularly in vulnerable populations 

such as those with existing epilepsy. 

Moreover, the authors 

highlight the potential for COVID-19 

to cause secondary effects, such as 

hypoxia and metabolic derangements, 

which can further exacerbate seizure 

activity. The discussion on the 

disruption of the blood-brain barrier 

and the implications of multiorgan 

failure adds a layer of complexity to 

the understanding of how COVID-19 

can precipitate seizures. This 

multifactorial approach is essential 

for developing effective treatment 

protocols and preventive measures for 

at-risk populations. 

The article "Should patients 

with epilepsy be vaccinated against 

coronavirus disease 2019? A 

systematic review and meta-analysis" 

by (Lin et al., 2022) provides a 

comprehensive examination of the 

implications of COVID-19 

vaccination in individuals with 

epilepsy, a demographic that has been 

significantly impacted by the 

pandemic. The authors highlight the 

critical need for vaccination as a 

means to combat COVID-19, which 

has resulted in substantial morbidity 

and mortality globally. They 

emphasize that as of April 2022, the 

pandemic had affected over 500 

million individuals and led to more 

than six million deaths, underscoring 

the urgency of vaccination efforts. 

One of the key contributions 

of this article is its systematic review 

of the neurological complications 

associated with COVID-19 vaccines. 

The authors detail various adverse 

events reported post-vaccination, 

including strokes, cranial 

neuropathies, and acute disseminated 

encephalomyelitis, among others. 

This information is particularly 

relevant for patients with preexisting 

neurological conditions, such as 

epilepsy, who may face heightened 

risks following vaccination. The 

authors effectively contextualize 

these risks within the broader 

landscape of COVID-19 outcomes for 

individuals with epilepsy, noting that 

this population has been identified as 

having a higher likelihood of 
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experiencing severe complications 

from COVID-19 itself. 

The systematic review and 

meta-analysis approach employed by 

(Lin et al., 2022) is a robust 

methodological choice, allowing for 

the aggregation of data from multiple 

studies to draw more generalized 

conclusions about vaccination safety 

and tolerability in patients with 

epilepsy. This is particularly 

important given the variability in 

individual responses to vaccines and 

the potential for increased 

vulnerability in those with 

neurological disorders. 

However, while the authors 

provide a thorough overview of the 

risks and benefits associated with 

vaccination in this specific 

population, the article could benefit 

from a more nuanced discussion 

regarding the balance of these risks 

against the potential consequences of 

COVID-19 infection in individuals 

with epilepsy. The urgency of 

vaccination is clear, but the article 

might have further explored the 

implications of vaccine hesitancy 

among patients with epilepsy and how 

this could affect public health 

outcomes. 

The article titled 

"Neurological manifestations 

associated with COVID-19 vaccine" 

by (Alonso Castillo & Martínez 

Castrillo, 2022) presents a systematic 

review of the neurological 

complications that have been reported 

in association with SARS-CoV-2 

vaccination. The authors adhered to 

the Preferred Reporting Items for 

Systematic Reviews and Meta-

Analyses (PRISMA) guidelines, 

ensuring a structured and 

comprehensive approach to their 

literature search. 

The review is notable for its 

rigorous inclusion criteria, which 

focused on cases demonstrating a 

temporal relationship between 

vaccination and the onset of 

neurological manifestations. This 

criterion is crucial as it helps to 

establish a potential causal link, 

which is often a concern in vaccine 

safety discussions. The authors 

meticulously gathered and analyzed 

data, including patient demographics, 

types of vaccines administered, and 

specific neurological complications 
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observed. Such thoroughness is 

commendable and adds to the 

reliability of the findings. 

One critical aspect of the 

review is the diversity of neurological 

complications reported, which ranged 

from seizures to other severe 

neurological conditions. The authors 

categorized these complications 

based on various factors, including 

the type of vaccine and the timing of 

symptom onset, which provides 

valuable insights into the potential 

risks associated with different 

vaccines. However, while the article 

effectively highlights the incidence of 

these complications, it could benefit 

from a deeper exploration of the 

underlying mechanisms that may lead 

to such neurological events post-

vaccination. Understanding the 

biological plausibility behind these 

manifestations would enhance the 

scientific discourse and provide a 

more comprehensive view of the 

observed phenomena. 

Moreover, the review's 

exclusion of certain types of 

literature, such as review articles and 

letters to the editor, may limit the 

breadth of the discussion. While this 

decision helps maintain a focus on 

primary case reports, it could 

overlook broader trends and insights 

that might emerge from a wider array 

of literature. Including a discussion 

on the overall incidence of 

neurological events in the general 

population, independent of 

vaccination, could provide a more 

balanced perspective on the risks 

associated with COVID-19 vaccines. 

The article titled "A review of 

the potential neurological adverse 

events of COVID-19 vaccines" by 

(Mohseni Afshar et al., 2023) 

provides a thorough examination of 

the neurological complications 

associated with COVID-19 

vaccinations, with a particular focus 

on new-onset seizures. The authors 

delineate the distinct 

pathophysiological mechanisms that 

differentiate seizures occurring 

during SARS-CoV-2 infection from 

those that may arise post-vaccination, 

emphasizing that the latter could be 

attributed to vaccine-induced 

encephalopathy or venous occlusion. 

One of the key insights 

presented in the article is the 

recognition that individuals with a 
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pre-existing history of epilepsy or 

prior seizure episodes may experience 

a lowered seizure threshold following 

vaccination. This finding is 

particularly noteworthy as it suggests 

that certain populations may be at an 

increased risk for adverse 

neurological events post-vaccination. 

The authors underscore the 

importance of monitoring these 

individuals closely, as the occurrence 

of new-onset refractory status 

epilepticus, although rare, 

necessitates further clinical 

evaluation and management. 

The article also outlines the 

diagnostic approach for new-onset 

seizures, which includes a 

comprehensive clinical history, 

physical examinations, brain 

imaging, electroencephalography, 

and serum prolactin level 

measurement. This multi-faceted 

diagnostic strategy is critical for 

accurately identifying the underlying 

causes of seizures and effectively 

tailoring treatment. The management 

of new-onset seizures is discussed, 

with recommendations for both 

narrow-spectrum and broad-spectrum 

antiepileptic drugs, highlighting the 

need for individualized treatment 

plans based on the patient's specific 

circumstances. 

CONCLUSION 

The literature presents a 

nuanced understanding of the 

association between new-onset 

seizures and SARS-CoV-2 vaccines, 

revealing a complex interplay of 

neurological implications stemming 

from both the virus and the 

vaccination process. Initial 

investigations into COVID-19 

highlighted the multifactorial nature 

of seizures as a potential 

manifestation of the virus, with 

studies emphasizing the need for 

heightened clinical awareness (Zareh-

Shahamati et al., 2021). Subsequent 

research expanded on this foundation, 

examining the prevalence of seizures 

and status epilepticus in critically ill 

COVID-19 patients, thereby 

illustrating the significant 

neurological complications 

associated with the infection itself (A. 

Danoun et al., 2021). 

As the vaccination effort 

gained momentum, reports emerged 

detailing neurological symptoms, 
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including seizures, following 

vaccination (G. M. Oonk et al., 2022). 

While establishing a causal 

relationship proved challenging, these 

findings prompted further inquiry into 

potential immune-mediated responses 

that could underlie such occurrences. 

The systematic reviews conducted on 

vaccine-related complications 

underscored the necessity of critically 

evaluating the neurological risks 

associated with SARS-CoV-2 

vaccines, particularly in vulnerable 

populations such as individuals with 

epilepsy (Lin et al., 2022). 

Moreover, the literature 

highlights the pathophysiological 

mechanisms that differentiate 

seizures related to SARS-CoV-2 

infection from those potentially 

induced by vaccination. Factors such 

as neuroinflammation and the 

immune response play crucial roles in 

this context (Mohseni Afshar et al., 

2023). The recognition that 

individuals with pre-existing 

conditions may be at heightened risk 

further complicates the landscape, 

emphasizing the importance of 

monitoring and individualized 

treatment strategies post-vaccination 

(Alonso Castillo & Martínez 

Castrillo, 2022). 

In conclusion, the collective 

body of research underscores the 

pressing need for ongoing studies to 

elucidate the mechanisms underlying 

the association between SARS-CoV-

2 vaccines and new-onset seizures. 

This understanding is vital for 

informing clinical practice and 

ensuring the safety of vaccination 

efforts, particularly for populations at 

increased risk for neurological 

complications 
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