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Abstract:

We herein report a case of anti-myelin oligodendrocyte glycoprotein (MOG) antibody-related myelitis
caused by coronavirus disease (COVID-19) infection in 2021. A 22-year-old man with no history of any re-
lated illness contracted COVID-19. Eight days later, he developed bladder problems, paraplegia and sensory
disturbances. Cervical spinal cord magnetic resonance imaging revealed extensive hyperintensity at T2 and
spinal cord lesions extending from C4 to Thl. The patient was diagnosed with transverse myelitis and started
on intravenous methylprednisolone, plasma exchange and intravenous immunoglobulin therapy. The symp-
toms improved only after intravenous methylprednisolone therapy. Anti-MOG antibodies were found in his
serum and cerebrospinal fluid during routine screening. As this observation is unusual and could cause seri-
ous health problems, we wonder if COVID-19 triggered this autoimmune response.
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Introduction

In 2019, coronavirus disease (COVID-19) became a pan-
demic, triggered by infection with the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). Cases of auto-
immune diseases, such as Guillain-Barré syndrome, have
been mentioned as complications of COVID-19 infection
that emerged in China in December 2019 (1). We herein re-
port a case of anti-myelin oligodendrocyte glycoprotein
(MOG) antibody-related transverse myelitis caused by
COVID-19 infection and propose that it might have been
caused by an autoimmune mechanism triggered by the virus.

Case Report

A 22-year-old man with no underlying disease developed
a fever in September 2021. Polymerase chain reaction
(PCR) with a nasopharyngeal swab revealed that the patient
had SARS-CoV-2. The fever subsided within a few days but
reappeared nine days after the initial onset. Symptoms of

bladder and bowel disturbance appeared, along with muscle
weakness in both lower limbs, and the patient reported in-
creasing difficulty moving. His blood pressure was 119/62
mmHg, pulse 71/min, temperature 39.4°C, respiratory rate
21/min and oxygen saturation 98% (room air). On admis-
sion, his neurological findings revealed that he was alert and
fully conscious, with no speech disorder or cranial nerve ab-
normalities, and with a regular upper limb muscle strength.
Both his lower limbs had a muscle strength equivalent to
MMT 2/5. However, the sensation in both hands’ fingers
was found to be abnormal. There was a loss of pain and
temperature sensation below ThS. Deep tendon reflexes were
absent in both lower extremities, but the pathological reflex
was negative. Bladder and bowel disturbance was noted, and
Lhermitte’s sign was positive, with no neck stiffness. Gen-
eral blood tests revealed no obvious abnormalities except a
leukocyte count of 10,700/uL, and C-reactive protein level
of 0.40 mg/dL (<0.14 mg/dL). HbAlc and thyroid hormone
levels were normal, and anti-thyroid and anti-nuclear anti-
body tests were negative. The patient was negative for anti-
ganglioside antibodies, myeloperoxidase anti-neutrophil cy-
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Figure 1.

Images of cervical spine MRI. (a) Pre-treatment T2-weighted sagittal images of the cervi-

cal spine reveal longitudinally extensive transverse myelitis. (b) Pre-treatment T2-weighted axial im-

ages of the cervical spine reveal transverse myelitis. (c) Post-treatment T2-weighted sagittal images of

the cervical spine reveal the disappearance of myelitis. (d) Post-treatment T2-weighted axial images

of the cervical spine reveal the disappearance of myelitis.

toplasmic antibody (MPO-ANCA), proteinase3 anti-
neutrophil cytoplasmic antibody (PR3-ANCA), IL-2R and
syphilis infection.

A cerebrospinal fluid examination revealed a white blood
cell count of 94/uL (mononuclear cells 67/uL, polynuclear
cells 27/uL), 49 mg/dL protein. Myelin basic protein (MBP)
was 2,250 pg/mL (<102 pg/mL), and the IgG index was
0.62. A cerebrospinal fluid SARS-CoV-2 PCR test was
negative. An enzyme immunoassay of the cerebrospinal fluid
was negative for human herpes simplex virus, cytomegalovi-
rus, mumps virus and Epstein-Barr virus. Oligoclonal bands
and anti-AQP4 antibodies were negative. Anti-AQP4 anti-
body was evaluated by an enzyme-linked immunosorbent as-
say and found to be normal.

Chest computed tomography (CT) revealed a faint
ground-glass shadow in part of the left lung field. Cervical
and thoracic magnetic resonance imaging (MRI) revealed
longitudinal extensive transverse myelitis (LETM) from C4
to Thl (Fig. 1). Brain MRI-fluid-attenuated inversion recov-
ery (FLAIR) and diffusion-weighted imaging (DWI) re-
vealed a high-intensity area in the right thalamus (Fig. 2).
Nasopharyngeal antigen quantitative PCR for SARS-CoV-2
conducted on admission was slightly positive (1.84 pg/mL).

Nasopharynx  loop-mediated  isothermal  amplification
(LAMP) PCR for SARS-CoV-2 conducted on the fourth day
of hospitalisation was negative.

The patient was admitted to the intensive-care unit with
an initial diagnosis of COVID-19 infection and transverse
myelitis. Intravenous methylprednisolone (IVMP) was given
from the first day of admission. A lower limb examination
after the first IVMP administration revealed that the Medical
Research Council (MRC) (2) muscle strength scale score
had increased from 14 to 26 points, and Lhermitte’s sign
had disappeared. This improvement, however, was only tem-
porary, and the MRC score of the lower extremities wors-
ened to 6 after a few days. On the eighth day of illness,
plasma exchange (PE) was combined with a second round
of IVMP to enhance immunotherapy. Both lower extremity
MRC scores improved slightly to 15 points. Subsequently,
only PE was repeated.

The MRC score for both lower limbs dropped to 8 once
more. After the third course of IVMP on the 14th day of
hospitalisation, the MRC score for both lower extremities
improved considerably to 25 points. Anti-MOG antibody
levels were determined using a cell-based assay. The patient
had anti-MOG antibodies in both the serum and cerebrospi-
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Figure 2.

Image of pre-treatment brain MRI. (a) DWI MRI of the brain showed hyperintensity in

the right thalamus. (b) T2-weighted MRI of the brain showed hyperintensity in the right thalamus.
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Figure 3. Course of immunotherapy treatment after hospitalisation. This patient was repeatedly
treated with IVMP and PE. IVIG was also administered but did not improve the symptoms. This case

was ultimately successfully treated with IVMP.

nal fluid. The anti-MOG antibody titre was 1:512 in serum
and 1:8 in cerebrospinal fluid. The therapeutic effect of PE
was deemed to be poor, so it was discontinued after six
courses.

IVIg was initiated on the 20th day of hospitalisation with-
out post-steroid therapy. The lower limb MRC scores im-
proved to 27 points, and the bladder and bowel disturbances
were finally alleviated. We conducted a cerebrospinal fluid
test following IVMP and PE acute immunotherapy. The
cerebrospinal fluid cell count and MBP were normalised.
Anti-MOG antibody levels were also measured, but the se-
rum and cerebrospinal fluid titres remained unchanged from

prior treatment. Oral prednisolone (65 mg: 1.0 mg/kg) was
initiated after the fifth IVMP administration. The oral pred-
nisolone dose was decreased by 10 mg every 5 days, and
the symptoms did not worsen. About two months later, the
patient was transferred to a rehabilitation unit (Fig. 3). He
had mild clonus in his lower limbs upon transfer but could
walk and urinate independently.

Discussion

Anti-MOG antibody-associated myelitis developed in the
present patient as a result of an autoimmune reaction trig-
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Table. Reported Cases of COVID-19 Related Anti-MOG Antibody-related Diseases.
Time relation between Response o
References  Age  Gender Symptom SARS-COV-2 Leision Treatment pon:
. . treatment
infection and NP
®) 4.17 M Seizures, facial palsy, NA ADEM High dose steroids Marked
four limb dysfunctions improvement
) 15 M Bilateral optic neuritis Few weeks ON IVMP Almost complete
recovery
(10) 26 M Eye pain, visual loss, Few days ON-+myelitis IVMP, oral Visual acuity
lower limb numbness prednisolone improved
(11) 44 M Eye pain, loss of vision 2 weeks ON IVMP, oral Improvement
prednisolone
(12) 44 F Dysphasia, weakness 7 days CNS IVMP, PE, oral Improvement
in right arm and leg prednisolone
(13) 39 F Eye pain, loss of vision 6 days ON IVMP, PE, oral Partial
prednisolone, MMF
(14) 11 M Eye pain, loss of vision 4 days-2 weeks ON IVMP, oral Improvement
prednisolone
(15) 47 M Eye pain, upper visual 2 days ON IVMP, oral Partial
field defect prednisolone
(16) 63 M Loss of vision, 4 weeks ON IVMP, oral Improvement
headache prednisolone
a7 7 F Epilepsy, aphasia, NA CNS IVIG Improvement
encephalopathy,
paralysis
(18) 31 M Bladder and rectal 21 days Myelitis IVMP, oral Improvement
disorder, lower limbs prednisolone
pain
This case 22 M Bladder and rectal 8 days Myelitis IVMP, PE, IVIG, Improvement

disorder, lower limbs
dysfunctions

oral prednisolone

NA: not applicable, NP: neurological presentation, ADEM: acute disseminated encephalomyelitis, ON: optic neuritis, CNS: central nervous system, [IVMP: intra-

venous methylprednisolone, IVIG: intravenous immunoglobulin, PE: plasma exchange, MMF: mycophenolate mofetil

gered by COVID-19 infection. During the pandemic, many
myelitis cases have been reported to be associated with
COVID-19 (3). However, anti-MOG antibody-positive mye-
litis, as seen in this case, is uncommon. COVID-19 can en-
ter the nervous system, making it a possible cause of
neuroinflammatory conditions (4). Nevertheless, the mecha-
nism by which the virus causes inflammation remains un-
clear.

MOG protein comprises 252 amino acids, has a molecular
weight of approximately 28 kDa, and is a major component
protein of the myelin sheath. Immunisation against MOGs
and peptides induces autoimmune neuromyelitis in animal
models (5). In addition to optic neuritis, MOG antibody-
related positive inflammatory demyelination disease induces
myelitis in the long axis. In some cases, optic neuritis and
myelitis coexist and can be difficult to distinguish (6, 7).
Our patient had bladder and bowel disturbances and paraple-
gia with LETM. Initially, we also suspected that COVID-19
might have directly infiltrated the central nervous system,
causing myelitis. However, SARS-CoV-2 PCR of the cere-
brospinal fluid showed negative findings.

Eleven cases of MOG-related disease developing within a
few weeks of COVID-19 infection have been reported (Ta-
ble) (8-18). Nine of the reports involved men who presented
several days after the COVID-19 onset, and MOG emerged

within a few weeks of the infection. The lesions were preva-
lently optic neuritis, with only two cases of transverse mye-
litis. Zhou et al. (10) and Dias da Costa et al. (18) reported
treating most of the cases positively with IVMP or oral
prednisolone.

While IVMP treatment showed a positive response in the
present patient, PE and IVIg treatment elicited a poor re-
sponse, and symptoms worsened after about five days when
IVMP was stopped. In anti-MOG antibody-positive optic
neuritis and myelitis, relapse following steroid treatment was
observed at a rate of 44%. PE has also been reported to be
ineffective at times (19). According to the same study, recur-
rence of MOG antibody-positive disease is common follow-
ing acute treatment with IVMP and oral prednisolone (19).
One limitation associated with the interpretation of the find-
ings of this case is the fact that the time when anti-MOG
antibody production began is unknown. Although we as-
sumed that anti-MOG antibodies appeared in association
with COVID-19 infection, they could have existed before
the COVID-19 onset. However, there was no indication of
any clinical symptoms, such as optic nerve symptoms,
movement or sensory disorders, before the onset of COVID-
19 in our patient. Because there were no inflammation-
related symptoms expected to be associated with an anti-
body disease, this case was diagnosed as one of antibody-
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related myelitis with anti-MOG that had recently developed
by an immune-mediated mechanism triggered by COVID-
19. Furthermore, we suspect that the pathology may have
been due to the influence of the immune response prior to
COVID-19. COVID-19 patients have a dramatically in-
creased autoantibody response compared to non-infected in-
dividuals. Indeed, in COVID-19 patients, autoantibodies to
immunomodulatory proteins, such as cytokines, chemokines,
complement and cell surface proteins, are frequently pre-
sent (20).

Conclusion

We encountered a case of anti-MOG antibody-related
transverse myelitis following COVID-19 infection. This un-
common case was thought to be one of antibody-related
anti-MOG myelitis triggered by COVID-19. Only two cases
of anti-MOG antibody-related myelitis have been previously
reported following COVID-19 infection. While the response
to PE and IVIg was poor in our patient, the response to ster-
oid therapy was excellent. The global COVID-19 pandemic
is expected to increase the number of cases of immune-
mediated central nervous system inflammation. In rare cases,
if paraplegia develops following COVID-19 infection, anti-
MOG antibody-related transverse myelitis should be consid-
ered in addition to GBS.
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