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ABSTRACT

As the world embarks on mass vaccination against SARS-CoV2 to alleviate the spread of this highly contagious novel coronavirus, there are growing
anecdotal reports on immune-related neurological complications following immunisation. Similarly, we encountered 2 cases of central nervous
system demyelination at our centre with Comirnaty (BNT162b2), a mRNA-based COVID-19 vaccine. Our first patient had typical clinical-radiological
manifestations of acute disseminated encephalomyelitis (ADEM) after his COVID-19 vaccination. This was the sixth reported case to date. Our
second patient presented with an unusual complaint of trigeminal neuralgia, with an identifiable demyelinating lesion observed in the pons on
neuroimaging. Both cases responded well to immunotherapy. However, larger prospective controlled studies and formal registries are much
needed to ascertain a possible relationship between COVID-19 vaccines and acute central nervous system demyelination.
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Introduction

As the World Health Organisation (WHO) declared severe acute
respiratory syndrome coronavirus 2 (SARS-CoV2) outbreak as a
global pandemic on March 11, 2020, scientists expedited vaccine
development to mitigate the spread of this highly contagious
novel virus. To date, they are 4 major types of COVID-19
vaccines being manufactured, namely mRINA-based, DNA-based,
protein subunit and inactivated-type vaccines. Acquiring immune-
related neurological complications from immunisation is a major
concern especially in those with underlying autoimmune disorder.
The spectrum of post-vaccination central nervous system (CNS)
demyelinating diseases described in literature include acute dis-
seminated encephalomyelitis (ADEM), multiple sclerosis, mye-
litis, optic neuritis and neuromyelitis optica spectrum disorder."
Herein, we report 2 cases of CNS demyelination at our centre
following Comirnaty (BNT162b2), a mRNA-based COVID-19
vaccination, where one patient developed ADEM and the other
presented with trigeminal neuralgia due to a demyelinating lesion
in the pons.

Case Presentations
Case 1

A 56-year-old Chinese man presented with headache, poor
appetite and lethargy 3 days after receiving his first dose of

Comirnaty vaccine. He had a history of acute myeloid leukemia
(AML) which went into remission following allogenic stem cell
transplant a year ago and he was on tacrolimus post-transplant.
The headache improved after several days, but a week after his
vaccination, he was found by his wife to be forgetful, confused
with altered behaviour. Upon assessment, he had fluctuating
cognition, slow in his response and was unable to answer most
questions. Neurological examination of his cranial nerves, upper
limbs and lower limbs including his tone, reflexes, muscle
power, sensation and gait was unremarkable.

On admission, he tested negative for COVID-19 from his
nasopharyngeal swab. His brain magnetic resonance imaging
(MRI) showed abnormal signals over bilateral frontal, temporal
and parietal lobes involving both the cortex and white matter,
and these lesions were non-enhancing (Figures 1A-1C). His
blood parameters were essentially normal. Lumbar puncture was
performed around 4 days after the onset of cognitive impairment
and behavioural change. His cerebrospinal fluid (CSF) analysis
was acellular with normal CSF protein level and CSF to serum
glucose ratio. Deserving of note, his CSF cytology did not reveal
any leukemic infiltration. Microbiological studies for common
viral pathogens in CSF including HSV-1, HSV-2, HHV-6,
HHV-7, Human parvovirus B19, VZV, CMV, Mumps,
Enterovirus, Adenovirus, Human parechovirus, EBV and JE
were all negative. Taking into consideration that he was a
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Figure 1. Brain MRl images (T2-FLAIR sequence) for case 1: Axial (A-C): Hyperintensities seen over bilateral temporal, frontal and parietal lobes during initial
presentation. Axial (D-F): Resolving signal abnormalities in his repeated scan done a month later.

post-transplant patient on immunosuppressant, JC and BK
virus were sent and they were not detected in his CSF. His CSF
was extensively screened for antibodies against extracellular and
synaptic neuronal antigens (anti-AMPA 1/2, anti-CASPR2,
anti-LGI1, anti-DPPX, anti GABA-B, anti-NMDAR) and
intracellular antigens (Anti-Amphiphysin, Anti-CV2 antigen,
Anti-Paraneoplastic antigen Ma2, Anti-Ri, Anti-Yo, Anti-Hu,
Anti-Recoverin, Anti-SOX1, Anti-Titin), which were nega-
tive. There were no oligoclonal bands seen in his CSF. Besides,
anti-aquaporin 4 (AQP4) and
oligodendrocyte-glycoprotein (MOG) antibodies were both

negative.

serum anti-myelin-

He was treated for post-vaccination ADEM considering the
evident temporal association with his recent immunisation. His

tacrolimus was withheld since admission. He was given in-
travenous methylprednisolone 1 g for 3 days followed by 5 days
of intravenous immunoglobulin (IVIG). Oral prednisolone was
then prescribed in tapering doses over 8 weeks. Following
treatment, there was remarkable cognitive improvement and he
was capable of performing his daily activities independently. His
repeated brain MRI a month later showed substantial reduction
in the signal intensities (Figures 1D-1F).

Case 2

A 48-year-old Indian man, with a history of resection for
Meckel’s diverticulitis, presented to us with a new onset of left

sided facial pain 1 day following his second dose of Comirnaty
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Figure 2. Brain MRI images for case 2: Axial (A) shows hyperintensity in the right lateral dorsal pons on T2-FLAIR sequence with (B) Contrast enhancement seen
on T1 weighted sequence. Coronal (C-D) T1 weighted pre-and post-contrast respectively. Axial (E-F) thin-sliced T1 weighted gadolinium sequence to illustrate the
enhanced lesion occurs above the entry of trigeminal nerve. (black arrow): indicates the lesion. (white arrow): indicates the trigeminal nerve.

(BNT162b2). The pain was described as stabbing and electric
shock-like, lasting about 10 seconds each attack. Over days, the
pain intensified and became more frequent, occurring every
5 minutes. It had interfered with his speech. A week after the
onset of left-sided facial pain, he also complained of numbness

over his left upper limb. He denied preceding fever or illness.
His cranial nerves examination, including pinprick and soft
touch sensation over the distribution of trigeminal nerves and
corneal reflexes were normal. Neurological examinations of the
upper limbs, lower limbs, gait and coordination were intact.
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He had a negative nasopharyngeal swab test for COVID-19.
His brain MRI done 2 weeks after the symptom onset showed
T2-weighted and fluid attenuated inversion recovery (FLAIR)
hyper-intensities in the right lateral dorsal pons, at the level
above the entry of trigeminal nerves. This lesion was contrast-
enhancing without demonstrable restricted diffusion (Figure 2).
No vascular loop was observed along the path of trigeminal
nerves. His blood investigations were unremarkable. He tested
negative for autoimmune studies such as antinuclear antibody
(ANA), extractable nuclear antigens (ENA), anti-AQP4 and
anti-MOG antibodies. His complement levels were normal.
His serum angiotensin converting enzyme (ACE) level was
within normal limit. His CSF study yielded no cells and had
normal protein level. The CSF cultures for bacteria and fungi
were negative. No oligoclonal bands were detected and he had a
normal IgG index. His visual evoked potential (VEP) study was
normal.

We diagnosed him with post vaccination CNS demyelin-
ation and he was given 1 g of intravenous methylprednisolone
daily for 3 days, followed by 1 mg/kg of oral prednisolone.
Concurrently, he was given a trial of carbamazepine which
provided him some symptomatic relief but he stopped taking it
after experiencing remarkable improvement with corticoste-
roids. Upon reassessment 3 weeks later, his facial pain had
completely resolved and his steroid dose was then tapered off.
His repeated neuroimaging 3 months later, showed reduced
signal intensity in the right lateral dorsal pons and resolved
contrast enhancement.

Discussion
Over the last few decades, a diverse range of inflammatory CNS
demyelinating diseases temporally related to the administration
of various vaccines, has been described. The clinical manifes-
tation of the CNS demyelinating syndrome typically develops
several days after vaccination but there are reports with delayed
presentation up to weeks or even months.! These CNS de-
myelinating syndromes include optic neuritis, acute dissemi-
nated encephalomyelitis, multiple sclerosis, transverse myelitis
and neuromyelitis optica spectrum disorder (NMOSD).! The
most common postulated pathogenesis for these disorders is
molecular mimicry. The antigenic epitopes which are shared
between an inoculated pathogen or vaccine and a host CNS
protein can trigger a cascade of destructive autoimmune process
in the CNS.? Similar to other autoimmune diseases, genetic
susceptibility is thought to be another plausible explanation.3
Acute disseminated encephalomyelitis (ADEM) is an
immune-mediated CNS demyelinating disorder that can occur
at any age but predominantly affects the children, with a median
age of onset of 6.5 yf:ars.2 The International Paediatric Multiple
Sclerosis Study Group (IPMSSG) defines ADEM as a clinical
event with new-onset of polyfocal neurologic symptoms in-
cluding encephalopathy not otherwise explained by fever or
systemic illness, supported by radiological evidence of multifocal

demyelination during the acute phase.* Historically, the de-
scription of ADEM-like presentation after vaccinations were
first reported in the 19" century, during the introduction of
smallpox and rabies vaccines period. Over time, with improvised
vaccine preparation techniques devoid of neural tissue, this had
led to significant reduction in cases.” The incidence of post
vaccination ADEM is quite rare. For instance, the reported
incidence of ADEM following live measles immunisations was
around 1-2 per million people.5 Post-vaccination encephalo-
myelitis accounts for 5-10% of all ADEM cases. Some of the
commonly reported vaccines include influenza and human
papilloma virus. Notably, the high incidence of reported post-
vaccination CNS demyelinating disorders with influenza vac-
cines occurred around the period of H1N1 epidemic from 2009
to 2012. The rise was speculated to be a result of a higher
proportion of population receiving the vaccine during the ep-
idemic.! Similarly, with mass vaccination worldwide hoping to
achieve herd immunity to curb the spread of SARS-Cov2
outbreak, we are seeing growing reports of neurological com-
plications following COVID-19 vaccines, such as stroke, Bell’s
palsy, Guillain-Barre Syndrome (GBS), transverse myelitis, and
ADEM.® Apart from the Centre for Disease Control (CDC)
which reported 6 cases of post-vaccine ADEM in their Vaccine
Adverse Event Reporting System (VAERS) through passive
surveillance,’ at present, from literature review, there are 5 other
well described case examples of post COVID-19 vaccine as-
sociated ADEM, summarised in Table 1.2 Two of them were
associated with the inactivated-type vaccine, 1 with the viral
vector vaccine and the remaining cases were with the mRNA-
based vaccine. In all of these cases, the symptoms onset occurred
within 2 weeks after the first dose of vaccination, except 1
patient who developed seizure a month after her second dose of
Covid-19 vaccine. All cases including our patient improved
considerably following the initiation of immunotherapy namely
corticosteroid or intravenous immunoglobulin (IVIG)®*?

Our second patient presented with symptoms suggestive of
left trigeminal neuralgia (TN) shortly after his second dose of
Comirnaty and his neuroimaging illustrated an enhancing le-
sion at the right dorsal pons. As this lesion was found above the
entry of trigeminal nerve, we postulate that the affected area
could well be the trigeminal lemniscus, a tract that carries pain
and temperature sensations from the contralateral orofacial
region, hence explaining the contralateral facial involvement in
him.'® From the literature search, apart from our case, there are
2 additional cases of trigeminal neuralgia with COVID-19
vaccination.!®!® Likewise, the vaccine involved in these 2 re-
ported cases was also Cominarty. However, it is worthwhile to
highlight that they were thought to be due to trigeminal
neuritis, a peripheral nerve involvement as opposed to our case
which showed a demyelinating lesion in the pontine region,
consistent with a CNS involvement.

As it is widely known, trigeminal neuralgia is one of the
frequently reported clinical manifestations among multiple
sclerosis (MS) patients. A survey was carried out in 2009 among
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