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Optic neuritis after mRNA vaccination against COVID-19: a
secondary analysis of post-approval national safety data by the
Japanese government
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Vaccination is the mainstream measure against coronavirus
disease 2019 (COVID-19). As of May 2022, more than
80% of the Japanese population has received vaccination
doses (1), and booster vaccination programs are in progress.
Acute disseminated encephalomyelitis is the most common
type of demyelination following vaccinations, and although
an increase in neuromyelitis optica spectrum disease
(NMOSD) has recently been reported worldwide (2-4),
no collective data, especially after newly developed mRNA
vaccines against COVID-19, have been reported yet.

In Japan, mRNA vaccines, manufactured by Pfizer
and Moderna, and ChAdOx1 vaccine, manufactured
by AstraZeneca, have been used so far. To characterize
optic neuritis after COVID-19 vaccination in Japan, we
summarized information on such patients spontaneously
reported by medical institutions throughout the country
from February 17, 2021, to March 20, 2022, from the
public disclosure website of the Ministry of Health, Labour
and Welfare (5). Statistical analysis was not performed due
to the small number of subjects. Ethical considerations were
not applied to this study as we used only publicly available
data.

Table 1 summarizes the patient characteristics, and we
identified 18 cases in total. All cases were after mRNA
vaccinations; 14 (78%) were Pfizer, and 4 (22%) were

Moderna. There were 10 (56%) female cases (median age
36 years; range, 23-90 years) and 8 (44%) male cases
(median age 43 years; range, 25-90 years). The median
interval from vaccination to disease onset was 5.5 days
(range, 3-22 days) for females and 7 days (range, 0-37 days)
for males. Severity was reported as severe or not severe,
correlation was reported as yes or not clear, and outcome
was reported as unrecovered, recovered, mildly recovered,
with sequelae, or unknown. If there were complications,
they were also reported, but these were not necessarily
required to be reported, and in some cases they were not
reported. Of the total, 16 (89%) were severe cases, and
4 (22%) were suffered from sequelae. As of March 20,
2022, Japan’s estimated Pfizer and Moderna vaccine doses
numbered 196,160,191 and 51,618,647, respectively.
Therefore, the incidence of optic neuritis after each vaccine
is estimated to be 0.71 and 0.77 people per 10 million doses,
respectively.

In this secondary analysis of the publicly available data,
the incidence of optic neuritis was less than one case per
10 million doses for both Pfizer and Moderna vaccines.
Basically, reported risk of optic neuritis in the Japanese
population is 2 per 100,000. However, we could not find
any previous studies on the incidence of optic neuritis
after mRNA vaccination. Thus, we searched other post-
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Table 1 Characteristics of optic neuritis after COVID-19 vaccination
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Patient Al Int | Vacci
atien ge ~ Inteva Sex aceine Severity ~ Correlation Outcome Other complications

number (years) (days) type

No. 1 43 0 Male Pfizer ~ Not severe Unknown Anaphylaxis, seizure

No. 2 43 15 Male Pfizer Severe Unrecovered -

No. 3 32 2 Male Pfizer Severe Not clear Recovery -

No. 4 33 22 Female Pfizer Severe Not clear Unrecovered —

No. 5 23 4 Female Pfizer Severe Sequalae Myelitis

No. 6 80 19 Female Pfizer Severe Unknown Mild recovery  Anti-myelin oligodendrocyte glycoprotein
antibody associated disease

No. 7 67 3 Female Pfizer Severe Unknown Unrecovered  Uveitis, anti-myelin oligodendrocyte
glycoprotein antibody associated disease

No. 8 90 5 Female Pfizer Severe Not clear Sequalae Unknown

No. 9 23 3 Female Pfizer Severe Sequalae Myelitis

No. 10 24 6 Female Pfizer Severe Unrecovered  Myelitis, neuromyelitis optica

No. 11 78 3 Male Pfizer ~ Not severe  Not clear Unrecovered -

No. 12 75 3 Female Pfizer Severe Not clear Recovery -

No. 13 30 14 Female Pfizer Severe Unknown Unrecovered Red eye, vision impairment/low vision,
retinal hemorrhage

No. 14 39 13 Female Pfizer Severe Not clear Recovery -

No. 15 52 14 Male Moderna  Severe Not clear Unrecovered  Acute disseminated encephalomyelitis,
scleral hemorrhage, eye pain, central
nervous system lesions, spinal cord
injury, vision impairment/low vision,
papilledema, fever, abnormal findings on
eye examination

No. 16 25 37 Male Moderna  Severe Sequalae Myelitis

No. 17 90 8 Male Moderna  Severe Unknown Unrecovered -

No. 18 33 6 Male Moderna  Severe Not clear Unrecovered  Headache, eye pain, vision impairment/low

vision, blurred vision, fever

vaccination optic neuritis and found that among the vaccine
products used in Japan, inactivated influenza vaccines,
recombinant hepatitis B vaccines, and inactivated Japanese
encephalitis vaccines have been reported to be associated
with acute disseminated encephalomyelitis causing
central nervous system or optic neuritis complications
at a frequency of 1 to 3.5 people per 10 million doses of
vaccines (6). Therefore, while there may be biases such as
underreported mild cases, the incidence of optic neuritis
was less frequent with the COVID-19 mRNA vaccines than
with other conventional vaccines. On the other hand, 10 of
18 patients (56%) developed optic neuritis within 1 week of
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vaccination. In acute disseminated encephalomyelitis, 55%
of patients were also reported to have developed the disease
within 1 week of vaccination (5). Although there may be
a reporting bias concern, the distributions of days from
vaccination to disease onset are not likely to be random
distribution. A causal relationship to demyelinating disease
from COVID-19 vaccination seems to exist, making it
essential to pay close attention.

Of the 18 patients diagnosed with optic neuritis after
COVID-19 vaccination, 16 (89%) were severe cases,
suggesting this to be rare but a severe adverse reaction.
Of note, at least two of these cases were positive for anti-
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myelin oligodendrocyte glycoprotein (MOG) antibodies.
Anti-MOG antibodies are specific autoantibodies that cause
inflammatory demyelinating lesions in the central nervous
system, and the most common demyelinating events of
increased anti-MOG antibodies have been reported with
mRNA vaccines (7). A case of anti-MOG antibody-positive
optic neuritis has also been reported from Mexico (3),
and this diagnostic test is important because anti-MOG
antibody-positive optic neuritis is a highly active disease
with frequent recurrences and a high risk of blindness (8).
In addition, since brainstem and spinal cord lesions may
result after the development of optic neuritis (8), it is vital
to identify anti-MOG antibody-positive optic neuritis
and provide appropriate treatment in collaboration with
neurologists and ophthalmologists.

This study has several limitations. Reports of adverse
reactions after COVID-19 vaccination in Japan are based
only on doctors’ and medical institutions’ submissions,
with no standardized testing or diagnostic criteria, thus
the number of reports may have been underestimated and
we need to be careful about the interpretation. Similarly,
regarding anti-MOG antibodies, the prevalence of testing
was not available, and indeed more patients may have
tested positive for such antibodies. The diagnostic accuracy
and test criteria also need to be fully verified, thus the
further studies are necessary to confirm the reports and
to investigate details such as underlying diseases of the
patients.

In conclusion, despite various biases, optic neuritis after
COVID-19 vaccination with mRNA vaccines was a rare
but serious adverse reaction. Meanwhile, the incidence was
less frequent than in other vaccination programs in Japan.
Hence, we should be careful with their interpretation.
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