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Introduction

ChAdOx1-S (Covishield™/Vaxzevria, Astra-Zeneca) is the
main vaccine recommended for mass national immuniza-
tion program in the Republic of Korea against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) and has
been administered since March 2021. In addition to mild
side effects including pain at the injection site, myalgia,
arthralgia, and headache, a serious adverse effect involv-
ing vaccine-induced thrombotic thrombocytopenia (VITT)
with vascular complications has been reported after admin-
istration of this adenovector-based SARS-CoV-2 vaccine
[1, 2]. Rarely, autoimmune disease such as Guillain-Barré
syndrome (GBS) has also been associated with ChAdOx1-S
vaccination [3, 4]. However, as a post-vaccination phenome-
non, autoimmune encephalitis (AE) has yet to be reported in
the literature. Herein, we describe a patient who developed
autoimmune encephalitis the day after the second dose of
ChAdOx1-S vaccination with progressive cognitive worsen-
ing in a 4-week period.

Case

A 57-year-old Asian woman affected with hypertension,
who had experienced 3-day self-limited myalgia following
the first dose of ChAdOx1-S vaccination 2 months prior,
reported headache and fever (with a maximum tempera-
ture of 38.5 °C) the day after the second inoculation of
ChAdOx1-S vaccine. Five days later, the patient reported
continuing headache and fever, and experienced the first-
ever generalized convulsive seizure and was admitted to the
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local hospital. She tested negative for SARS-CoV-2 based
on reverse transcription-polymerase chain reaction (PCR)
of nasopharyngeal swabs. A cerebrospinal fluid (CSF)
study was normal. The PCR analysis of CSF was negative
for herpes simplex virus, varicella zoster, and enterovi-
rus. But magnetic resonance imaging (MRI) of the brain
demonstrated restricted diffusion along the left insular and
mesial temporal cortices with corresponding hyperinten-
sity on fluid-attenuated inversion recovery (FLAIR) with-
out contrast enhancement (Fig. 1). Seizure recurred 6 days
later following treatment with levetiracetam 2000 mg/day
and oxcarbazepine 900 mg/day. Intravenous acyclovir was
administered and maintained for 2 weeks; however, the
patient manifested cognitive decline including attention and
memory deficits along with gradually worsening dysphasia.
She was referred to our hospital, 1 month after initial symp-
tom onset and unable to communicate, except for uttering
paraphasic syllables. The patient was bed-ridden. Follow-
up MRI of the brain performed 1 month after the symptom
onset demonstrated contrast enhancement along the mesial
temporal cortex (Fig. 1), and the follow-up CSF study
revealed pleocytosis (22/ul, lymphocytes 91%), CSF glu-
cose 114 mg/dl, elevated protein 88.3 mg/dl, and a positive
oligoclonal immunoglobulin G (IgG) band. An autoimmune
antibody study involving the CSF against N-methyl-D-aspar-
tate (NMDA) receptors, a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) receptors, leucine-rich
glioma-inactivated 1 (LGI1), contactin-associated protein-
like 2 (Caspr2), and y-aminobutyric acid (GABA)-B yielded
negative results. The repeated PCR analysis of CSF was neg-
ative again for herpes simplex virus, varicella zoster, and
enterovirus. Serology was negative for Epstein-Barr virus,
cytomegalovirus, hepatitis C, and Mycoplasma pneumoniae.
Other laboratory studies were unremarkable for connective
tissue diseases, vasculitis, and other systemic diseases.
SARS-CoV-2 antibody test was negative for nucleocapsid
protein and positive for spike protein suggesting the absence
of SARS-CoV-2 infection; however, a neutralizing antibody
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Fig. 1 a—b Magnetic resonance
imaging (MRI) of the brain
demonstrated restricted diffu-
sion along the left insular and
mesial temporal cortices. c—d
Follow-up MRI of the brain
performed 1 month after the
symptom onset showed contrast
enhancement in the correspond-
ing lesions along the left insular
and mesial temporal cortices.
e-h One month later, MRI
demonstrated the subsidence of
the contrast enhancement with
the encephalomalacic change in
the left temporal lobe

was induced by the vaccination. Antibody to platelet fac-
tor 4—polyanion complexes, which was the causal factor for
VITT, was not found. Electroencephalogram (EEG) showed
intermittent generalized rhythmic delta activity. Based on
patient history and laboratory data, a diagnosis of AE related
to SARS-CoV-2 vaccination was suspected, and intravenous
methylprednisolone 1000 mg/day and immunoglobulin
0.4 g/kg/day were administered and maintained for 5 days.
In the absence of clinical recovery for a week, a weekly infu-
sion of rituximab 375 mg/m? four times was administered.
The patient’s language function slowly improved substan-
tially following rituximab therapy, but the memory dysfunc-
tion hardly improved. Follow-up MRI performed 2 months
after the symptom onset demonstrated the subsidence of the
contrast enhancement but encephalomalacic change was
observed in the left temporal lobe (Fig. 1).

Discussion

The neurological complications of SARS-CoV-2 infection
extend across the entire nervous system including cere-
brovascular disorders, post-infectious encephalopathies/
encephalitis, and peripheral nervous system manifesta-
tions, typically GBS and its variants. In addition, SARS-
CoV-2 vaccine also has been reported to be associated
with autoimmune disease such as Guillain-Barré syndrome
(GBS) [4, 5]. In this report, we describe a previously
healthy patient who developed autoimmune encephalitis
the day after the second dose of the ChAdOx1-S vaccine,
followed by recurrent seizures and progressive cognitive
decline during a 4-week period. Although we evaluated
the validity of this report using the Naranjo Adverse Drug
Reaction Probability Scale, which corresponded to the
total score of four with “possible” causality [6], it cannot
be decisively confirmed owing to the lack of any identified
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direct causative biomarker or antibody. However, con-
sidering the low prevalence of autoimmune encepha-
litis in the general population, an estimated prevalence
of 13.7/100,000 [7], as well as the immediate temporal
relationship between the vaccination and the develop-
ment of autoimmune encephalitis in a previously healthy
individual, the diagnosis of vaccine-induced AE appears
plausible.

Acute disseminated encephalomyelitis (ADEM) was
reported after SARS-CoV-2 vaccination using inactivated
SARS-CoV-2 (Vero Cells, Beijing Institute of Biological
Products Co., Ltd., Beijing, China) [8]. However, our case
differs from typical ADEM in several aspects. The initial
MRI lesion in our patient was restricted to the medial tem-
poral and insular cortical ribbons excluding white matter or
basal ganglia, which are the typical MRI features of limbic
encephalitis, while most of ADEM shows several bilateral
confluent white matter lesions in both cerebral hemispheres
early in the course. Furthermore, the follow-up MRI dem-
onstrated the encephalomalacic changes in the left temporal
lobe suggesting axonal destruction rather than demyelinating
disease such as ADEM. A positive oligoclonal IgG band and
a negative MOG antibody test in our patient also favored the
diagnosis of AE rather than ADEM [9, 10].

Recently, one case-series study which investigated
patients with SARS-CoV-2 infection and neuropsychiatric
symptoms raised the possibility of the central nervous sys-
tem autoimmunity of the SARS-CoV-2 antibody based on
the discovery of anti-SARS-CoV-2 IgG in the CSF [11].

In conclusion, our findings suggest the potential possibil-
ity of AE following vaccination with ChAdOx1-S. Further
case reports are needed to confirm this association.
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