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ABSTRACT

Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is a relatively unknown autoimmune entity.
Scant reports of post-infection/vaccination anti-NMDAR encephalitis exist. We, hereby, reviewed the
relevant cases and added to the literature a possible case of anti-NMDAR encephalitis following COVID-
19 vaccination with BBIBP-CorV (Sinopharm). A 50-year-old Persian woman with previously known
rituximab-treated MS presented complaining of worsening neurological symptoms all gradually starting
and worsening after receiving the second dose of BBVIP-CorV 2 weeks before. Notable findings in her
physical examination included ataxic gait and Babinski sign. Considering an acute MS relapse, corticos-
teroid pulse therapy was initiated, and she was referred for MRI, which revealed multiple new plaques. Her
serum sample interestingly tested positive for anti-NMDAR antibodies. CSF analysis was unfortunately not
performed. She responded well to the corticosteroid pulse therapy and showed substantial resolution of
the symptoms. Considering its relatively low cost of workup and the benefits of correct early diagnosis,
clinicians are advised to consider autoimmune encephalitis encountering patients with progressive
neurological symptoms after the administration of vaccines, including the ones for COVID-19 which are
currently being used extensively.
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Introduction Anti-NMDAR encephalitis is a rare autoimmune entity,
typically manifested through a prodromal phase of nonspecific
symptoms, followed by psychiatric alterations, seizures, and
movement abnormalities.” The detection of anti-NMDAR
antibodies in serum or cerebrospinal fluid (CSF) samples,
along with imaging and electroencephalogram (EEG) findings
can confirm the diagnosis. The underlying etiology of this
autoimmune entity is still unclear; paraneoplastic, infectious,
and vaccination-induced pathomechanisms are suspected.’
Interestingly, several reports of anti-NMDAR encephalitis fol-
lowing viral infections - including COVID-19,*° and scant

Many vaccines have been developed to accelerate the global
efforts to bring the coronavirus disease 2019 (COVID-19)
pandemic to an end. Among these has been the World
Health Organization (WHO)-authorized BBIBP-CorV
(Sinopharm, China), an inactivated virus vaccine utilizing the
HBO2 strain of the SARS-CoV-2. The BBIBP-CorV has shown
reasonable efficacy and safety among the general adult
population;' still, it remains to be tested among populations
with special conditions such as people with autoimmunity and/

or on immunosuppressive therapies. Sporadic adverse events
following immunization (AEFIs) may be missed by phase I-III
clinical trials of vaccines, as higher study powers are usually
needed to document them. Hence, post-marketing surveillance
of rare adverse events primarily relies on individual reports and
documented observations. The aim is to provide a basis for
future investigations and, more importantly, raise clinicians’
awareness of probable AEFIs; a large proportion of which may
be managed with a reasonably low residual deficit in patients if
identified and treated timely and appropriately. Anti-
N-Methyl-d-Aspartate receptor (anti-NMDAR) encephalitis
and multiple sclerosis (MS) relapses are no exception; correct
and early diagnosis and treatment can improve the overall
outcome significantly.

reports of anti-NMDAR encephalitis following vaccination
exist, which may hint toward future research directions into
its unclear pathophysiology. We aimed to review these cases,
and add to the literature the case of a middle-aged woman with
previously known MS, who presented with manifestations of
an acute MS relapse and tested positive for anti-NMDAR
antibodies after receiving the second dose of the BBIBP-CorV
COVID-19 vaccine.

Case presentation

The presented case was a 50-year-old woman diagnosed with
MS in 2014 after presenting with ataxia and numerous peri-
ventricular lesions in MRI. She was put on teriflunomide, and
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later in April 2020, on rituximab (500 mg every 6 months).
She contracted COVID-19 in September 2020 and recovered
without complications. On her last pre-vaccination visit on
April 4th 2021 - for receiving her third rituximab infusion -
she had an expanded disability status scale (EDSS) score of
1.5, and her symptoms were well controlled. She did not
disclose any other remarkable detail in her past medical,
social, and familial histories. She received her first dose of
the BBIBP-CorV vaccine on June 2nd, and her second dose
on June 28th, 2021. On July 18th, 2021, she presented to our
clinic complaining of worsening behavioral changes, myalgia,
precipitation, vomiting, leg weaknesses, ataxia, dizziness, and
fatigue, all gradually starting and worsening after receiving
the second dose of BBVIP-CorV. She was mildly agitated
with an ataxic gait, loss of force in lower extremities,
Babinski sign, but no sign of fever/infections. Primarily con-
sidering an acute MS relapse, a venous blood sample was
obtained and sent for infectious/serological studies,

methylprednisolone pulse therapy was initiated immediately,
and she was referred for MRI. CSF analysis was not per-
formed, as she did not convey consent for a lumbar puncture.
Serum analysis was unremarkable except for elevated
C-reactive protein, positive anti-NMDAR IgG, and positive
anti-SARS-CoV-2 Spike IgG - both detected using enzyme-
linked immunosorbent assay (ELISA). MRI later revealed
multiple new plaques in periventricular, juxtacortical, and
cortical areas (Figure 1). The patient continued to receive
methylprednisolone pulse therapy (500 mg/day for five days),
resulting in partial resolution of the symptoms. She was then
discharged with an EDSS score of 2.5, and a prescription of
oral steroid tapering. She returned for a follow-up visit on
August 10th, 2021, in which she had an EDSS score of 2 and
showed substantial resolution of the symptoms. As CSF ana-
lysis was not performed and the new lesions were only
detectable in white matter (Figure 1), we could not establish
whether the clinical picture was linked to the anti-NMDAR

Figure 1. Sagittal and axial fluid-attenuated inversion recovery (FLAIR) MRI sequences showing multiple new plaques in periventricular, juxtacortical, and cortical areas.



antibodies, rather than an acute MS relapse. Hence, the
diagnosis of the case might have been either anti-NMDAR
encephalitis, acute MS relapse, or a combination of both.

Discussion and review of literature

We hereby reported the case of a serious AEFI, which might
have been either anti-NMDAR encephalitis or an MS flare.
Detection of anti-NMDAR antibodies in this case is especially
intriguing considering the anti-CD20 therapy, which is
believed to prevent B-cell maturation and therefore, formation
of new antibodies. A similar noteworthy point in our case was
the successful seroconversion after BBVIP-CorV vaccination,
despite rituximab infusion only a month before the first dose of
the vaccine. The prior SARS-CoV-2 infection and the low-dose
regimen of rituximab both might have played a role in the
observed seroconversion. As most people on anti-CD20 thera-
pies fail to elicit humoral immunization following both
COVID-19 contraction and vaccination,”® similar to another
presented case,” this case may be interpreted as a highlight of
the importance of booster doses of COVID-19 vaccines among
these patients.

The BBIBP-CorV has appeared promising regarding its
safety, with its phase 3 trial reporting serious adverse events
occurring in about 0.4% of individuals receiving it." Among the
documented AEFIs, only 0.9% were deemed serious (n = 49);
three of which being demyelination and one being meningitis,
but none being autoimmune encephalitis. In two recent popu-
lation-based studies among the people with MS (pwMS) receiv-
ing the BBIBP-CorV - one of which being contributed by the
present authors — although MS disease activity was not shown
to be increased, acute MS relapses, and an acute ulcerative
colitis flare were among the reported serious AEFIs,'”!" how-
ever, no cases of autoimmune encephalitis were reported.

We searched MEDLINE and Scopus using proper Boolean
operators and the keywords “Autoimmune encephalitis,”
“Anti-N-Methyl-d-Aspartate receptor antibodies,” “COVID-
19,” and “vaccination,” and reviewed the previous relevant
cases. Anti-NMDAR encephalitis was reported in two cases
following HINT influenza vaccines.'? A 15-year-old girl devel-
oped anti-NMDAR encephalitis after receiving a booster vac-
cination dose against tetanus-diphtheria-pertussis and
poliomyelitis.'> Vaccination against Japanese encephalitis in
a 2-year-old girl has also been reported to be associated with
anti-NMDAR encephalitis.” A possible association between
anti-NMDAR encephalitis and yellow fever vaccination has
also been highlighted.'* Regarding the COVID-19 vaccines,
one case of post-vaccination immune-mediated encephalitis
after immunization with ChAdOx1 nCov-19 (AstraZeneca)
has been reported, with proper resolution following immuno-
suppressive therapies.'> Another case of acute encephalitis and
myoclonus has been reported in temporal association with the
first dose of the mRNA-1273 (Moderna) vaccine in a 77-year-
old man with background cardiovascular disease and
hypothyroidism.'® A somewhat relevant case of a 56-year-old
lady with a history of post-infectious rhombencephalitis has
been documented as well; she presented with symptoms of
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CNS involvement shortly after receiving the first dose of
BNT162b2 (Pfizer-BioNTech) COVID-19 vaccine, eventually
being diagnosed with acute disseminated encephalomyelitis.'”

Considering its relatively-low work-up cost and the benefits
of correct early diagnosis, it may be reasonable to consider
anti-NMDAR encephalitis upon encountering progressive
neurological symptoms following vaccination. Nevertheless,
no causality should be assumed at this stage, regardless of the
mentioned sporadic reports of CNS pathologies in temporal
correlation with vaccines, including COVID-19 vaccines.
Large-scale observational studies are warranted to provide
a reliable estimate of the incidence of such probable AEFIs.
Until so, clinicians should be vigilant in detecting and identify-
ing potentially serious AEFIs and take immediate therapeutic
measures to prevent unfortunate outcomes in patients after
immunization against COVID-19.
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