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Case Report

Bilateral Sequential Non-Arteritic Anterior Ischemic
Optic Neuropathy Following COVID-19 Infection:

A Rare Case Report

Pelin Kiyat," © Dilek Top Karti,2 © Omer Karti’

Department of Ophthalmology, izmir Democracy University, Buca Seyfi Demirsoy Training and Research Hospital, izmir, Tiirkiye
2Department of Neurology, Bozyaka Training and Research Hospital, izmir, Tiirkiye

Abstract

To report a patient with bilateral sequential non-arteritic anterior ischemic optic neuropathy (NA-AION) following severe
COVID-19 infection. A 50-year-old male patient reported a |-week history of painless vision loss in the right eye in ad-
diton to complaining of blurred vision in the left eye 4 weeks earlier. He had tested COVID-19 positive 4 weeks before
the onset of symptoms in his left eye. Further investigations revealed that the most possible cause of vision loss was NA-
AION associated with COVID-19. COVID-19 infection may be responsible for NA-AION. Therefore, ophthalmologists
should keep this infection in mind when systemic investigation for the underlying etiology of NA-AION.
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Introduction

Coronavirus disease 2019 (COVID-19), which is caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), is responsible for an ongoing pandemic that started
in 2020 (1). Ocular manifestations of the disease are not
common and various signs and symptoms including anterior
(epiphora, conjunctivitis, episcleritis, etc.) and/or posterior
eye segments (central retinal and arterial occlusion, oph-

thalmic artery occlusion, acute macular neuroretinopathy,
and paracentral acute middle maculopathy, etc.) have been
reported (2-4). Besides involvement of anterior and/or the
posterior segment of the eye, neuro-ophthalmic manifesta-
tions such as papillophlebitis, optic neuritis, Adie’s tonic pu-

pil, Miller Fisher Syndrome, cranial nerve palsies (oculomo-
tor, abducens and facial nerve), and neurogenic ptosis have
been described with isolated case reports occuring in severe
infections (4,5). In this report, we present a male patient
with non-arteritic anterior ischemic optic neuropathy (NA-
AION) in both eyes following severe COVID-19 infection.

Case Report

A 50-year-old male patient presented with a |-week histo-
ry of painless vision loss in the right eye. 4 weeks earlier, he
had been admitted to another clinic complaining of blurred
vision in the left eye. When the patient’ epicrisis report
was examined, it was determined that he was treated with
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pulse methylprednisolone (| g/day for 3 consecutive days)
followed by oral predisolone (I mg/kg/day) therapy and
concurrent use of oral antiplatelet agent (acetylsalicylic
acid 300 mg/day) with the diagnosis of NA-AION. In the
epicrisis report, it was noticed that there was no change in
the visual acuity with this therapy. Although his past medi-
cal history did not reveal any preexisting systemic or oph-
thalmologic diseases, he had tested positive for COVID-19
4 weeks before the onset of symptoms in his left eye. His
symptoms had started as fever, cough, and fatigue; how-
ever, his reaction to COVID-19 had been severe and severe
systemic symptoms, including worsening of cough, tachy-
pnea, shortness of breath, and serious degree of fatigue
had lasted 40 days. During a comprehensive examination in
our clinic, best-corrected visual acuity was detected 8/10
and 3/10 with a Snellen chart, and color vision was 12/15
and 6/15 with the Ishihara plates in the right eye and left

eye, respectively. Direct and indirect pupil reflexes were
present bilaterally and no relative afferent pupil defect was
observed. Slit-lamp biomicroscopy of the anterior segment
showed no abnormalities and intraocular pressure with
Goldmann applanation tonometer were 13 and 14 mmHg
in the right and left eyes, respectively.

A fundus examination revealed optic disc edema in the
right eye and temporal rim pallor in the left eye (Fig. I).
Visual field tests demonstrated enlargement of blind spot in
the right eye and an altitudinal defect in the left eye (Fig. 2).
Fluorescein angiography showed fluorescein leakage in the
right optic disc and late staining of optic disc in the left one
(Fig. 3). An optic nerve head optical coherence tomography
(OCT) showed an increase in the peripapillary retinal nerve
fiber layer’s thickness bilaterally, and a ganglion cell complex
analysis, revealed ganglion cell layer loss in the left eye (Fig.
4). Both macula were detected as normal with OCT.

Figure |. Color fundus photographs of the right eye (a) showing optic disc edema and left eye (b) depict-

ing temporal rim pallor of optic disc.

Figure 2.Visual field tests demonstrating enlargement of blind spot in the right eye (a) and an altitu-

dinal defect in the left eye (b).
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Figure 3. Fluorescein angiography showing fluorescein leakage in the right optic disc (a) and late

staining of left optic disc (b).

Rheumatology, hematology, pulmonology, and neurol-
ogy consultations were requested. Detailed laboratory tests
were performed. The complete blood cell count, erythro-
cyte sedimentation rate, and C-reactive protein values were
within the normal limits. Among biochemistry tests, only
total and low-density lipoprotein cholesterol were slightly
elevated. All autoimmune screen (rheumatoid factor, antinu-
clear antibody, antineutrophil cytoplasmic antibodies, myelin
oligodendrocyte glycoprotein, anti-aquaporin-4 antibody.
etc.), infective serology (toxoplasma, syphilis, etc.), coagula-
tion profile, and thrombophilia screen were negative. Com-
prehensive radiological imaging including torax computed to-
mography and magnetic resonance imaging of the brain and
orbits with and without contrast were normal. The lumbar
puncture results were within the normal limits with normal
components.

The patient’s vision loss occurred after severe COVID-19
infection, with no past history of visual complaints. His de-
tailed medical history and neuro-ophthalmological examina-
tion, laboratory tests and radiological imaging results, and
further consultations, revealed that the most possible cause

Capure Date- 1410272022
Color photo

RNFL Circular Tomogram / Thickness

RNFL Thicknesshap
™~ <

GOL#+ Macula 6Sector Grid
i N9 134
fissl % 3 183

P ; 165

Disc Topography

Rmaes ()

155
188
042
051
0.06

o Aren ()
Linear COR

Vertcal COR
Cupveume _(mm?)

Comments: Signature:

of vision loss was NA-AION. In clinical follow-ups, the oral
steroid dosage was gradually reduced, and discontinued, but
the antiplatelet agent was continued. His visual acuity was
0.8 in the right eye and 0.6 in the left eye at the final visit.

Discussion

NA-AION is an important cause of vision loss in older pa-
tients (6). It is generally caused by loss of blood flow to the
optic nerve and sometimes by the optic nerve’s blood sup-
plying arteries’ embolization (6). In the presented report,
bilateral sequential NA-AION was thought to be associated
with prior severe COVID-19 infection due to the absence of
a significant cardiovascular risk factor other than slightly high
serum lipid values, very short interval between the two eyes
involvement, and relatively young age to develop NA-AION.

It is not surprising that COVID-19 infection, which has
been proven many times to cause hypercoagulability and hy-
poxemia resulting in ischemia, leads to NA-AION. COVID-
I 9s main complications are generally linked to severe inflam-
mation (7) and hypercoagulability tendency (8). In addition,
the virus can bind itself to endothelial cells’ angiotensin con-
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Figure 4. Optic nerve head optical coherence tomography (OCT) of the right eye (a) and left eye (b). OCT analyses of both eyes (a and b) showing

an increase in the peripapillary retinal nerve fiber layer’s thickness. Ganglion cell complex analysis of the left eye (b) depicting ganglion cell layer loss
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verting-enzyme 2 receptor and lead to endothelial dysfunc-
tion which can cause a tendency to a procoagulant state and
result in ischemia (9). Severe inflammation can damage mul-
tiple organs and systems, while increased thrombin produc-
tion and decreased fibrinolysis are the main factors respon-
sible for the hypercoagulable state (10). Hypercoagulability
and endothelial damage-associated hypoperfusion can result
in ischemia in various organs and cause complications such
as pulmonary embolism, strokes, or myocardial infarct (I1).
These pathogenetic factors can contribute to the reduction
of the blood supply to the optic disc and result in NA-AION
as in our patient.

Several cases of NA-AION associated with the COV-
ID-19 vaccine have been described in the literature. Howev-
er, these studies have suggested that it is uncertain whether
the association of ischemic optic neuropathy and COVID-19
vaccination is coincidental or causal (12-15). On the other
hand, post-COVID-19 infection-related NA-AION is un-
common, in three case reports the NA-AION are unilateral
(10, 16, 17). The authors have suggested that COVID-19 in-
fection-related significant hypercoagulability and hypoxemia
may cause lack of perfusion to the optic nerve resulting in
ischemic optic neuropathy (16,17). Furthermore, previous
studies have indicated that high levels of circulating immune
complex (viral antigen-antibodies) may be responsible for the
pathogenesis of viral infection (hepatitis B and C infection,
etc.,) related-optic neuropathy (18). In a recent case report
by Sanoria et al., (19) a 45-year-old male was reported to
have bilateral NA-AION following an episode of COVID-19,
I month back like in our case. Furthermore, like our case,
he noticed blurring in one eye first and 2 weeks later, he was
reported to develop similar complaints in the other eye. The
authors suggested that time lag of a month between acute
infection and neuropathy manifestation could be explained
by the immune-mediated mechanisms which could be the
reason for perfusion compromise of the optic nerve.

To date there is no well-proven, accepted effective treat-
ment for NAION. The efficiency of oral steroid treatment
in NAION s still under debate and intravenous steroid
treatment could potentially cause serious adverse effects.
In a study by Rebolleda et al. (20) among patients diag-
nosed with NAION, it was reported that corticosteroids
did not show a better visual acuity or visual field outcomes.
Furthermore, they reported serious systemic complica-
tions including severe depression. They also reported that,
in their study, patients treated with corticosteroids devel-
oped a NAION in their fellow eye more than the untreated
group. They suggested that corticosteroid treatment could
predispose to the development of NAION in fellow eyes
with a disk “at risk.”

Conclusion

Severe COVID-19 infection may be responsible for NA-
AION, Therefore, ophthalmologists should be aware of the
this rare neuro-ophthalmological complication related to
severe COVID-19 infection. Furthermore, recent history of
COVID-19 infection should be inquired in detail and other
NA-AION causes should be excluded by the clinicians be-
fore a diagnosis of COVID-19-related NA-AION is made.
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