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ARTICLE INFO ABSTRACT
Keywords: Purpose: We report the first case of neuroretinitis after administration of a second dose of a messenger RNA
Neuroretinitis vaccine for coronavirus disease-2019 (COVID-19).

SARS-CoV-2-vaccine Observations: An 83-year-old healthy woman presented with subacute, painless, and progressive visual loss in the

right eye that started 2 days after the second injection of the COVID-19 vaccine (Comirnaty®) from Pfizer (New
York, NY, USA) and BioNTech (Mainz, Germany). Visual acuities were hand motion perception in the right eye
and 20/30 in the left eye. There was optic nerve head swelling in the right eye and subretinal fluid and disruption
of the photoreceptor layers in both eyes. Magnetic resonance imaging revealed an enhancement of the right optic
nerve, consistent with optic neuritis. She was treated with intravenous corticosteroids, and the optic nerve
swelling in the right eye resolved promptly. However, the amount of subretinal fluid worsened for 1 month and
did not improve until 6 months from onset. Her visual acuity was slightly improved to finger count perception in
the right eye and 20/20 in the left eye during an examination 6 months from onset.

Conclusions and Importance: Considering the temporal relation between the second dose of vaccination and the
symptom onset in our patient, the ophthalmic symptoms here reported might be considered a rare adverse effect
of the Comirnaty® COVID-19 vaccine. Although a causal relationship is not established, to our knowledge, this is
the first report of neuroretinitis after vaccination with Comirnaty®, and any further similar cases should be
examined in detail.

1. Introduction vaccination have been released. Herein, we report a case of neuro-
retinitis after administration of a second dose of the Comirnaty®
The coronavirus disease-2019 (COVID-19) vaccine (Comirnaty®) COVID-19 vaccine.
from Pfizer (New York, NY, USA) and BioNTech (Mainz, Germany) was

approved for emergency use by the United States Food and Drug 2. Case presentation
Administration (FDA) on December 11, 2020,1 after clinical trials indi-
cated it had an excellent safety and efficacy profile.” * Following the An 83-year-old healthy woman was referred to our clinic with sub-
implementation of the vaccination, reports of immediate side effects, acute, painless, and progressive visual loss in the right eye for about 1
such as anaphylaxis, emergeds’ﬁ; however, potential complications of month. She denied any experience of visual discomfort before this recent
the vaccine that are non-immediate or rare also need to be identified. onset of unilateral vision loss. The patient had hypertension and
Neuroretinitis is an inflammatory disorder of the eye presenting with hyperlipidemia, which were well-controlled with anti-hypertensive
optic disc swelling with marked peripapillary and macular exudates.”>” medication and a lipid-lowering agent, and she was not on any other
Only a single case report describing a temporal association between medication. There was no significant surgical history or social history,
chick embryo cell anti-rabies vaccination and neuroretinitis has been and she denied any trauma history' She reported that 1 month prior and
published,g and no other reports of neuroretinitis following COVID-19 2 days before her visual symptoms has started, she had received a second
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Fig. 1. Fundus photography (A: right eye, C: left eye) and optical coherence tomography (B: retinal nerve fiver layer thickness and significance map, D: macular
cross-sectional image in the right eye, E: macular cross-sectional image in the left eye) revealed optic nerve head swelling in the right eye and subretinal fluid and
disruption of the photoreceptor layers in both eyes. The Humphrey field analyzer showed a generalized field defect in the right eye (G) and superior arcuate scotoma
in the left eye (F). Fluorescein angiography (H: right eye, I: left eye) showed multiple focal leakages from the retinal vessels without neovascularization at both early
(upper images) and late (lower images) phases in both eyes.
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Fig. 2. Magnetic resonance imaging (MRI) revealed discoid elevation and restricted diffusion in the right optic nerve head on the diffusion-weighted image (A).
There was no significant signal change in the axial fat-suppressed T1-weighted image (B); however, the coronal multiplanar reconstruction image showed a subtle

enhancement in the right optic nerve (C).

dose of the Comirnaty® COVID-19 vaccine, from Pfizer (New York, NY,
USA) and BioNTech (Mainz, Germany), then immediately developed
malaise and limb pain. Two days later, the pain in her upper and lower
extremities had decreased, but blurriness developed in the inferior vi-
sual field of the right eye. Over the next month, the blurriness in her
right eye had worsened, and her central vision had deteriorated.

Upon the review of systems, no symptoms other than progressive
visual loss in the right eye were noted. During the ocular examination, a
visual acuity assessment registered hand motion perception in the right
eye and 20/30 in the left eye. Her color vision was decreased to 0/10 in
the right eye and 9/10 in the left eye on the Hardy, Rand, and Rittler
pseudoisochromatic plates. The pupil reacted normally to direct light in
both eyes, though a relative afferent pupillary defect was apparent in the
right eye. Findings from ocular motility and anterior segment exami-
nations were normal. Fundus photography and optical coherence to-
mography revealed optic nerve head swelling in the right eye and
subretinal fluid and disruption of the photoreceptor layers in both eyes
(Fig. 1). Fluorescein angiography showed multiple focal leakages from
the retinal vessels in both eyes (Fig. 1). The Humphrey field analyzer
(Carl Zeiss, Oberkochen, Germany) showed a generalized field defect in
the right eye and superior arcuate scotoma in the left eye (Fig. 1).
Magnetic resonance imaging (MRI) showed a subtle enhancement of the
right optic nerve in the retrobulbar area, while MRI findings in the area
from the optic nerve head to the chiasm in the left eye were normal
(Fig. 2). No periventricular white matter lesion or brain parenchymal
lesion was found. Laboratory tests including complete blood cell count
with differential, chemistry panel, electrolytes, lipid profile, C-reactive
protein level, erythrocyte sedimentation rate, vitamin B12, folate, serum
angiotensin-converting enzyme, lupus anticoagulants, antinuclear anti-
body, anticardiolipin antibodies, neuromyelitis optica immunoglobulin
G, serologic tests (for syphilis and human immunodeficiency virus 1 and

2), and paraneoplastic antibody testing with a commercial panel
(EUROIMMUN AG, Liibeck, Germany) were all normal. She was given 1
g of intravenous methylprednisolone daily for 3 days, followed by oral
prednisolone with a tapering dosage, and the optic nerve swelling in the
right eye resolved promptly after this treatment. However, the amount
of subretinal fluid slightly increased, and her visual acuity had not
improved 1 month after steroid treatment. She was on close follow-up
with a retina specialist and 6 months after the first event, visual acuity
registered finger count perception in the right eye and 20/20 in the left
eye. Follow-up fundus photography showed mild pallor without
swelling in the right optic nerve head (Fig. 3). There was no significant
change in subretinal fluid and disruption of the photoreceptor layers on
optical coherence tomography and visual field defect on Humphrey field
analyzer in both eyes (Fig. 3).

3. Discussion and conclusions

The Comirnaty® COVID-19 vaccine, a nucleoside-modified
messenger RNA vaccine that encodes the full length of the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) spike protein,
was the first COVID-19 vaccine approved by the United States Food and
Drug Administration.! Its most common side effects are pain and redness
at the site of injection, fever, chills, and headache, although diarrhea,
nausea, vomiting, and dermatitis have also been reported.” Most docu-
mented symptoms occur after the second injection, typically starting the
first or second day after the injection and lasting for days.”

Several ocular conditions have been reported following the admin-
istration of various vaccines.'?'® Uveitis, a form of eye inflammation
that is characterized by blurred and decreased vision, floaters, and
sensitivity to light, is one of the serious adverse reactions found to be
associated with vaccination.'” Interestingly, many cases of
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Fig. 3. Six months after the onset, fundus
photography (A: right eye, B: left eye) showed
mild pallor without swelling in the right optic
nerve head. And subretinal fluid and disruption
of the photoreceptor layers on optical coher-
ence tomography (C: right eye, D: left eye)
persisted stationary in both eyes. The Hum-
phrey field analyzer showed a superior arcuate
scotoma in the left eye (E) and generalized field
defect in the right eye (F). Fluorescein angiog-
raphy (G: right eye, H: left eye) showed a mild
increase in focal leakages from the retinal ves-
sels in both eyes.



C. Lee et al.

vaccine-induced uveitis are related to the hepatitis B vaccine, which
contains the HepB surface antigen, inserted into yeast cells using re-
combinant DNA technology.'® Flu vaccination has also been reported to
be associated with numerous ophthalmic adverse effects; in addition to
uveitis,'’ multiple evanescent white dot syndrome'* and a variety of
types of inflammation involving the optic nerve, including optic nerve
head inflammation, '° retrobulbar optic nerve inflammation,'® and acute
macular neuroretinopathy'’ have been documented. Optic neuritis has
also been reported to be associated with administration of the tetanus
toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap)-i-
nactivated polio vaccine, 18 hepatitis A virus (HAV) vaccine and typhoid
fever vaccine,'® measles vaccine,”’ anti-rabies vaccine,’"**> Tdap vac-
cine,?® and varicella-zoster virus vaccine.?* Although the exact mecha-
nism is unknown, vaccine-induced optic neuritis is believed to occur
because the T-cells activated by vaccines cross the blood-brain barrier,
resulting in type IV hypersensitivity.”>>° Neuroretinitis, an inflamma-
tory disorder of the optic nerve head associated with exudates or edema
around the macula,”® was associated with anti-rabies vaccination in the
case report’; of a patient who developed acute, painless visual loss 1 day
after the third injection and 5 days after the second injection of a chick
embryo cell anti-rabies vaccine (i.e., injection days 0, 3, and 7 after a dog
bite).” The patient showed optic disc swelling and macular exudates in
both eyes.’ Our case did not show typical macular star or subretinal fluid
affecting the foveal center, and MRI revealed inflammation extending to
the retrobulbar area; however, certain findings, including predominant
optic nerve head inflammation and exudates and swelling from the disc
distributed toward the macular area were considered to be compatible
with neuroretinitis.

The etiology of neuroretinitis is generally divided into infectious and
non-infectious causes, and non-infectious cases can be idiopathic or
associated with systemic inflammatory disorders.'® In the previously
reported case with neuroretinitis and our case, the visual symptoms
occurred 5 days (1 day after the third injection)’ and 2 days, respec-
tively, after the second vaccination. Cheng and Margo suggested that
adverse events occurring within days to 1 month after vaccination
suggest that the occurrences may not be coincidental.'® Optic neurop-
athies occurring within hours of a booster vaccination might be attrib-
uted to an immediate hypersensitivity reaction, while those presenting
2-3 weeks after exposure are consistent with a B- or T-cell-mediated
reaction,' %3272

The optimum treatment strategy for noninfectious neuroretinitis is
unclear, and there is no class 1 evidence to support a specific treatment
strategy.29 In our case, the optic nerve swelling promptly responded to
steroid treatment. However, the subretinal fluid slightly increased 1
month after treatment and remained for a long time. The visual acuity
showed improvement in both eyes but was not fully recovered. The
cause of the partial improvement in vision in our case might be attrib-
uted to the effects of both photoreceptor disruption and continued
subretinal fluid. We presume that a complex mechanism involving not
only neuroretinitis was responsible for the clinical course after the acute
phase. The initial clinical features, such as optic nerve edema, optic
nerve enhancement on MRI, and accompanying subretinal fluid and
photoreceptor disruption, are presumed to be mainly due to neuro-
retinitis. Subretinal fluid, which was increased after 1 month of steroid
treatment in this patient and continued thereafter, is presumed to have a
similar mechanism to central serous retinopathy. A high dose of steroid
treatment in the setting of neuroretinitis could have induced decom-
pensation of the retinal pigment epithelium, central serous
retinopathy-like feature. To confirm the baseline pathomechanism of
this case and seek an optimal treatment strategy, a longer-term fol-
low-up and analysis of other similar cases are necessary.

Considering the temporal relationship between the second COVID-19
vaccine and symptom onset in our patient, the ophthalmic symptoms
here reported might be a rare adverse effect of the Comirnaty® COVID-
19 vaccine. Although a causal relationship is not established, to our
knowledge, this is the first report of neuroretinitis after vaccination with
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Comirnaty®, and any further similar cases should be examined in detail.
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