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ADEM anti-MOG antibody-positive after SARS-CoV2 vaccination
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Dear Editor,

In Italy, after 27th December 2020, the vaccine program
against SARS-CoV-2 has been started (using mRNA vaccine
encoding spike protein; i.e., Pfizer-BioNTech and Moderna).
Initially, the program recruited healthcare professionals
and people older than eighty according to their higher risk
COVID-related exitus. Later in the year, people with higher
infection risk according to SARS-CoV-2 potential exposure
were included in this campaign also using ChAdOx1 nCoV-
19 a non replicating chimpanzee adenovirus vector express-
ing spike protein (Oxford-AstraZeneca).

On 25th February 2021, a 45-year old Italian policeman
received the first dose of ChAdOx1 nCoV-19 vaccine. He
had a history of allergic asthma triggered by pollen, which
was well controlled by inhaled corticosteroids plus short act-
ing beta2 agonist drugs. Familiar and personal history was
negative for neurological diseases. On December 2019, he
had an isolated episode of objective vertigo lasting several
hours. Neurological examination and brain MRI performed
at that time were both normal excluding a neurological ori-
gin of symptoms.

Within 12 h after vaccination, he developed fever associ-
ated with diffuse myalgia up to 36 h [1]. Seven days after
vaccination (4th of March), he started to complain a feeling
of burning on the back followed in a couple of hours by
backpain. These symptoms increased in intensity with a sen-
sation of numbness and hypoesthesia symmetrically involv-
ing knees, thighs and perineum. On the 5th of March, he
was admitted to hospital for urinary retention and evaluated
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only by a urologist being catheterized and treated with
tamsulosin.

On the 7th of March, he was admitted to our emergency
department for a deterioration of clinical status, which was
characterized by a loss of feet’s vibration sensation accom-
panied by gait difficulties and febrile status (37.3°). He
underwent urological examination that confirmed urinary
retention and neurological examination showed an alteration
of sensibility on abdominal region associated with diffused
myalgia. A cranial-TC was performed excluding any altera-
tion and the patient was discharged.

On the 9th of March, according to gait disorder worsen-
ing, he was admitted to our neurological department. Upon
admission, blood pressure was 120/50 mmHg, heart rate
was 80/min; he was afebrile and saturating well on room
air. Neurological examination showed paresis of the lower
limbs, reflexes were present and symmetric with a preva-
lence of left Achillei. Hypoesthesia/hypopallestesia up to
D5 and urinary retention were observed.

Laboratory workup including a complete blood count,
metabolic panel, thyroid testing and inflammatory mark-
ers did not show any pathological data except neutro-
phile-dominant leukocytosis at 80.7% (cut off 74%), mild
increase of C-reactive protein (CRP): 8.44 mg/l (cut
off <5 mg/l). An extensive serological panel was nega-
tive for recent infections (e.g., Borrelia, syphilis, HIV,
listeriosis, herpes virus, VZV, EBV, HBV, HCYV, brucella,
toxoplasma, CMV, and adenovirus). A positivity of IgG
was found for adenovirus, herpes simplex1, HHV®6, and
cytomegalovirus, EBV VCA, EBNA, parvovirus B19,
toxoplasma, and VZV. Spinal cord MRI revealed a cen-
tral non expansive short tau iversion recovery (STIR) sig-
nal lesions extended to spinal cord from D10 until conus
without enhancement after administration of gadolinium
(Fig. 1A, B), although a brain scan was not performed. The
cerebrospinal fluid (CSF) showed 43 cells (cut off < 25)
associated with mild hyperproteinorachia (406 mg/l; cut
off 305) and normal glycorrhachia and oligoclonal bands.
In the context of an infectious myelitis, an empirical anti-
biotic treatment was immediately started with ceftriaxone
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Fig. 1 MRI of spinal cord at
onset on short tau inversion
recovery (STIR) images showed
large confluent lesions extend-
ing over multiple segments
until conus (white arrows)

(A) without cord swelling and
without enhancement after
gadolinium on T1-weighted
image with gadolinium (B).
Three months later on STIR
images disappeared completely
hyperintense steak (C), none
enhancement after gadolinium
on T1 weighted image (D)

and later with piperacillin/tazobactam. Which was stopped
on the basis of negativity both of PCR and cultural CSF
microbiological panel (including E. coli, Listeria monocy-
togenes, Haemophilus influenzae, Streptococcus pneumo-
niae and S. agalactiae, Cytomegalovirus, Enterovirus, her-
pes simplex1,2,6, parvovirus, echovirus, varicella zoster
virus and Cryptococcus, and JCV quantitative). Autoim-
mune screening was normal too. Acquaporin-4 antibodies
was negative. A positivity to anti-MOG was confirmed
with a titer 1:2560 (positive > 1:160). The screening test
anti-SARS-CoV2 IgG and IgM, performed to exclude a
transverse myelitis COVID 19-related (2), was also nega-
tive. Based on vaccination history, we searched and did not
detect neutralizing antibodies and antigen-specific T-cell
against SARS-CoV?2 spike protein.

Intravenous methylprednisolone (1 g/day for 5 days) was
started. After 4 days, the patient improved on sensibility gait
symptoms while bladder dysfunction was still maintained.

We decided to perform a brain MRI on the 13th of March
in order to exclude the potential risk of an erroneously diag-
nosed ChAdOx1nCoV-19-related transverse myelitis as
reported in clinical trials (e.g., a pre-existing unrecognized
multiple sclerosis) [1].

Brain MRI showed multiple poorly defined margins
hyperintense T2-weighted and FLAIR bilateral subcortical/
cortical gray-white matter lesions, and a frontal venous mal-
formation (Fig. 2A, B, C, D, E, F). Spinal cord involvement
was stable. None of the brain and spinal lesions showed gad-
olinium-enhancement and a subsequent EEG was normal.

@ Springer

A follow-up brain MRI study, performed three months
later, showed a resolution of a monophasic demyelinating
event previously seen on initial presentation (Fig. 2 from G
to N). Spinal cord status was also improved, the hyperintense
streak in STIR has almost completely disappeared with con-
comitant clinical resolution of neurological deficits except
for urinary retention that was persisting (Fig. 1C, D). Anti
MOG titer was stable.

Due to MRI features, CSF findings, and negativity of
CNS infections, a diagnosis of acute disseminated encepha-
lomyelitis (ADEM) was made.

ADEM is a monophasic inflammatory demyelinating
disorder clinically characterized by new onset of polyfocal
neurological symptoms preceded by prodromal symptoms
such as fever; notably, symptomatology may vary from mild
to severe and life-threatening issues. The disease course is
rapidly progressive responding to corticosteroids. Although
ADEM causes and mechanisms are currently not completely
understood, a close relationship between ADEM and infec-
tions or vaccines is known. Infectious agents or vaccines, as
postulated, may share the same pathogenic mechanism trig-
gering an autoimmune response against CNS-antigens which
leads to ADEM. This may occur at any age with an overall
incidence between 0.1 and 0.4 out of 100.000 cases follow-
ing vaccination also depending on the vaccine [2]. Infectious
agents or vaccines may share the same pathogenic mecha-
nism triggering an autoimmune response against CNS-
antigens such as anti-MOG (a glycoprotein expressed only
in central nervous system) antibodies leading to ADEM.
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Fig.2 Brain axial fluid-attenuated inversion recovery weighted
(FLAIR) images at onset showed bilateral diffuse multifocal poorly
marginated, large asymmetric lesions of white matter, basal ganglia
and cortical gray matter with asymmetric involvement of thalami
(A, B see white arrows). A tumefactive lesion on left frontal lobe

Anti-MOG antibodies are identified in 33-66% of pediatric
ADEM and are closely linked to transverse myelitis. The
role of anti MOG antibodies remains unclear, while the titer
is not correlated with severity. Furthermore, the presence
of anti-MOG antibodies at presentation is prognostically
linked to a better recovery and MRI resolution compared to
negative patients [2]. The close temporal relationship with
vaccination and onset of clinical and neuroradiological fea-
tures is highly suggestive of anti-MOG ADEM related to
ChAdOx1nCov19 vaccine. Indeed, the complete resolution
of lesions at 3-month follow-up MRI (not typically seen in
MS), the aspect of lesions at onset (poorly defined margins),
bilateral and symmetrical involvement of brainstem lesions
(asymmetrical or unilateral in MS) support ADEM diag-
nosis. To our knowledge, this is the first case reported in
literature. The two major studies performed on the safety
of ChAdOx1nCov19 published do not mention any case of
ADEM [1, 3]. A very recent publication reported the case of
an ADEM following the inactivated SARS-CoV-2 vaccine
[4]. Only 6 cases of ADEM have been reported in the USA
Vaccine Adverse Event Reporting System (VAERS) after
mRNA SARS-CoV2 vaccines, but the cases are not pub-
lished. Vogrig and colleagues have described the first case of
ADEM following the first dose of mRNA in an adult female
with a previous history of post infectious rhombencephalitis
[5]. However, it is difficult to assess whether in our case

was detected too (C). Brain axial T1-weighted image did not show
enhancement after gadolinium (from D to F). Three months later,
axial FLAIR images showed a complete resolution of the lesions
(from G to L) and no enhancement after gadolinium on T1-weighted
image was detected too (M, N)

the vaccination is causal or coincidental, although we have
excluded many potential other causes and the increasing
number of vaccinated subjects may support its occurrence.
ADEM may occur several weeks after vaccine administra-
tion, and therefore, patients manifesting symptoms sugges-
tive of ADEM may be promptly evaluated and treated to
avoid unnecessary associated problems. Finally, it remains
unclear whether ADEM may be linked to the type of vac-
cine. On the other hand, neurological adverse events related
to COVID-19 vaccine might occur in the longer term and
might be discovered during vaccine administration in a large
population with a longer follow up.
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