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Rare coexistence of disease or pathology

Since the start of vaccination efforts against COVID-19, several presumed secondary ocular events have been
described. We present 2 cases of non-arteritic anterior ischemic optic neuropathy (NA-AION) in patients whose
symptoms appeared in the first 2 weeks after administration of the Pfizer-BioNTech COVID-19 mRNA BNT162b2/
Cominarty vaccine.

The first patient was a 53-year-old man who presented visual field disturbance in the right eye 7 days after the
first vaccine dose, and who consulted a physician 10 days after the second dose, when he experienced loss of
vision in the left eye. After a full examination, bilateral anterior optic disc neuropathy was diagnosed. The sec-
ond patient was a 65-year-old man who presented anterior optic disc neuropathy 12 days after his first vacci-
nation. In both cases, arteritic origin was ruled out due to absence of systemic symptoms and because of nor-
mal levels of C-reactive protein and erythrocyte sedimentation rates.

Ischemic optic neuropathy is a rare adverse ocular secondary effect of COVID-19 vaccines. Further basic and
clinical research is needed to elucidate the pathogenic mechanisms and better characterize the clinical picture
of this entity.

COVID-19 Vaccines ¢ Optic Neuropathy, Ischemic ¢ Pandemics
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Background

Continued efforts to control the COVID-19 pandemic have led
to the approval of multiple vaccines across the globe, including
the Pfizer (BNT162b2 mRNA), Moderna (mRNA-1273), J&J (Ad26.
COV2.S), and AstraZeneca (AZD1222) vaccines. These vaccines
elicit an immune neutralizing response, preventing infection
from acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
However, various countries have warned of secondary events
after this novel vaccination, which, although rare, can be seri-
ous, including thromboembolic events that also appear in ar-
teries [1-4]. The occurrence and significance of autoimmune
manifestations after the administration of viral vaccines re-
main controversial [5]. We present 2 cases of non-arteritic an-
terior ischemic optic neuropathy (NA-AION) after administra-
tion of the BNT162b2/Cominarty vaccine.

Case Reports

Case 1

A 53-year-old man presented visual loss in his left eye (LE)
10 days after receiving the second dose of the BNT162b2/
Cominarty vaccine. He reported that 7 days after the first dose,
he also had an altitudinal defect in his right eye (RE), but he
did not consult a physician because he noticed spontaneous
improvement, although without full recovery of vision.

His past medical history was not relevant and he reported no
other symptoms. Best-corrected visual acuity (BCVA, Snellen
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equivalent) in his LE was 20/40, a relative afferent pupillary de-
fect was observed, and funduscopy showed a large optic disc
swelling with some hemorrhages. In his RE, BCVA was 20/20
and a lazy pupil and mild papillary edema with 2 hemorrhag-
es were also observed (Figure 1). The papillary edema in both
eyes was confirmed by optical coherence tomography (OCT).
The OCT also showed slight loss of ganglion cells in his RE but
not yet in the left eye. The visual field was disturbed in both
eyes (constriction of peripheral visual field in his left eye and
an incomplete lower nasal scotoma in his right eye, Figure 2).

A SARS-CoV-2 PCR nasal swab test was performed, and was
negative. Bilateral anterior ischemic optic neuropathy was sus-
pected and further evaluation was performed. A neurological
examination was unremarkable. An extensive diagnostic work-
up showed negative results for infectious serological tests, and
based on a blood cell count, iron deficiency anemia was di-
agnosed, but his platelet count was within normal values. No
active bleeding was detected. Erythrocyte sedimentation rate
and C-reactive protein were normal. Antibodies against plate-
let factor 4 (PF4) were not tested for. Antineutrophil cytoplas-
mic antibody and antinuclear antibodies were negative. Tumor
markers Alfa 1 fetoprotein, carcinoembryonic antigen, CA 19,
CA 125, CYFRA 21.1, and NSE were also within normal values.
An echo-Doppler of the supra-aortic vessels was also normal.

To rule out optic neuritis, an MRI of the brain and orbits with
and without gadolinium was performed, without significant
findings (Figure 3). A lumbar puncture was also performed.
Opening pressure on the lumbar puncture was 38 cmH,0, and
the cerebrospinal fluid showed normal protein and glucose

Figure 1. A and B are funduscopy images of the first case. Right and left eyes, respectively, illustrating optic disc swelling
predominantly in the left eye with some hemorrhages at the critical moment.
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Figure 2. OCT images and their functional correspondence by Humphrey 24-2 visual field. A and B show the retinal nerve fiber layer
(RNFL) thickness of the right and left eye, respectively. It was not possible to measure the edema in the left eye at the
critical moment. C and D illustrate the ganglion cell layer thickness of the right and left eye, respectively, showing a loss
in the superotemporal quadrant of the right eye 3 weeks after the initial symptoms. The left eye remains at normal levels.
E and F show the Humphrey 24-2 visual field of the right and the left eye, respectively. The right eye shows a lower nasal
scotoma, while the left eye shows a constriction of the visual field.
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Figure 4. A and B are funduscopy images of the first case after 3 months of the event. Right and left eyes, respectively, illustrating
pallor disc in both eyes, without any hemorrhages.

levels, with infection serology tests showing negative. Whole-
body computed tomography was also carried out, without re-
markable findings.

With evidence from the lumbar puncture of increased intracra-
nial pressure as a chance finding, the patient was started on ac-
etazolamide 750 mg/day. The patient did not report any visual
improvement during his admission or 3 months after the events.
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Three months later, clinical exploration revealed the follow-
ing. The visual acuity was 20/20 in his RE and 20/40 in his LE,
with lazy pupils and normal ocular movements. In the fun-
duscopy, pallor disc was observed in both eyes, without any
hemorrhages (Figure 4). The OCT showed slight loss of gan-
glion cells in both eyes and RNFL showed atrophy. The visual
field did no change in the RE and in the LE was slightly bet-
ter (Figure 5). Despite not having a typical altitudinal defect,
with the results of the tests and the evolution, the diagnosis
of non-arteritic anterior ischemic optic neuropathy was made.
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Figure 5. Evolution of the OCT and Humphrey 24-2 visual field in the first case. Three months later, the RNFL shows atrophy of
both eyes (A, B) with loss of superior quadrant of ganglion cell (C) and general loss of ganglion cells in the left eye (D).
E and F show the Humphrey 24-2 visual field of the right and the left eye, respectively. A lower nasal inferior scotoma more

defined is observed in the right eye and less constriction of the visual field is observed in the left eye.
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Case 2

A 65-year-old male patient consulted emergencies services for
blurry vision in his RE 12 days after having been vaccinated
with the first dose of the BNT162b2/Cominarty vaccine. The
patient was in treatment for arterial hypertension, with good
results. He did not report other relevant episodes in his medi-
cal history; furthermore, he reported no prior similar episodes
or any other symptoms. The ophthalmological examination
showed low visual acuity (20/200 BCVA, Snellen equivalent),
a relative afferent pupillary defect, and optic disc swelling sug-
gestive of anterior ischemic optic neuropathy. The LE was nor-
mal on examination, with neither pupillary defect nor crowded
axonal disc. Neurological examination did not show any rele-
vant data. Furthermore, he had normal blood parameters, since
blood glucose, erythrocyte sedimentation rate, C-reactive pro-
tein, and platelet count were within normal limits. Antibodies
against PF4 were not tested for. Brain computed tomography
was performed as a matter of emergency and did not pres-
ent any abnormality, and an echo-Doppler of the supra-aor-
tic vessels was also normal. No specific treatment was given.

One month later, he came to our neuro-ophthalmology con-
sultations for follow-up. Low visual acuity persisted (20/200),
with dyschromatopsia (Ishihara test: n1/17), a relative affer-
ent pupillary, pallor of temporal optic disc was evident in fun-
duscopy in the RE (Figure 6), defect and a visual field defect
were detected on Humphrey automated perimetry (blind spot
enlargement with centrocecal scotoma). OCT showed atro-
phy of the temporal quadrants of RNFL and a general loss of
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ganglion cells in the affected eye (Figure 7). Although a typi-
cal visual field defect was not detected, given the result of the
other tests, the diagnosis of non-arteritic anterior ischemic op-
tic neuropathy was made.

These 2 cases were reported to the Spanish pharmacovigilance
system, which recorded the events.

Discussion

Here we describe 2 cases of non-arteritic anterior ischemic
optic neuropathy that might be attributed to the BNT162b2/
Cominarty vaccine. Although we acknowledge that this pro-
gression could be unrelated to this patient’s vaccination, the
time sequence between the vaccine and the development of
the ischemic optic neuropathy (especially in the first case where
the ischemic optic neuropathy developed in one eye after the
first dose and in the other eye after the second dose) makes
a potential role of the COVID-19 vaccines in the pathogenesis
of this condition plausible in these 2 cases. We acknowledge
that this case report describes an association, not causation,
between NA-AION and COVID-19 vaccination [17].

In our first case, although elevated intracranial pressure was
found and this may be associated with bilateral optic disc ede-
ma (ie, papilledema), this condition typically does not show only
acute visual symptoms, so we believe that the patient indeed
presented an ischemic optic neuropathy or that the vaccine

Figure 6. A and B show funduscopy images of the second case, right and left eye, respectively. A shows disc pallor in the
superotemporal quadrants after a month of the critical moment and B illustrates no predisposing, axonal crowding in the
disc of the left eye.
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Figure 7. Evolution of the OCT and Humphrey 24-2 visual field in the second case. A shows the RNFL of the right eye and the
correspondence of the atrophic quadrants in the affected eye after a month of the symptoms. B illustrates general loss of
ganglion cells of the right eye. Image C illustrates the Humphrey 24-2 visual field of the right eye, showing a centrocecal
scotoma.
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may have precipitated an ischemic event in prone optic nerves,
with crowded structure due to elevated intracranial pressure.

In the second case, the patient only had arterial hypertension
as a risk factor for vasculopathic disease, which was well con-
trolled, nor did he present a predisposing optic disc.

In the United States, NA-AION affects between 2.3 and 10.3
people per 100 000 people per year, making it the most com-
mon cause of acute optic neuropathy in patients older than
50 years. The vast majority of NA-AION cases are idiopathic,
but some specific etiologies have been reported to be associ-
ated with NAION (eg, sleep apnea syndrome, medications such
as interferons or Sildenafil, and optic disc drusen), as well as
predisposing risk factors in the pathophysiology, such as op-
tic disc anatomy, nocturnal hypotension, or vasculopathic risk
factors. Regarding these cases, the close temporal relationship
with vaccination makes us think that it was the predisposing
event that triggered non-arteritic anterior ischemic neuropa-
thy in these 2 patients. Although NA-AION after vaccination
is very rare, 4 cases after influenza vaccination have been re-
ported in the literature [18,19], and very recently, another case
of NA-AION with a close temporal relationship with COVID-19
vaccination has been published [20].

Previous secondary ocular effects presumed to be associated
with COVID-19 vaccines include episcleritis, scleritis, uveitis
(both anterior and posterior), acute macular neuroretinopathy,
paracentral acute medial maculopathy, corneal transplant re-
jection, central serous chorioretinopathy, and arteritic ischemic
anterior optic neuropathy [5-16]. The pathogenesis of these
complications is not fully understood and may be different in
each type. Regarding the only arteritic anterior ischemic optic
neuropathy case that has been published to date [15], the au-
thors hypothesized cross-reactivity between the neutralizing
antibodies against the SARS-CoV2 spike proteins and arterial
antigens, resulting in a presumed autoimmune phenomenon.
In fact, this patient presented fever, elevated C-reactive protein,
and elevated erythrocyte sedimentation rate, and was diagnosed
with Horton disease after a positive temporal artery biopsy, so
the above-mentioned mechanism is plausible. However, our 2
patients did not show systemic manifestations and the blood
analysis was normal, so this autoimmune mechanism seems
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unlikely, although a local ophthalmic autoimmune event may
still be considered. Another mechanism that should be consid-
ered is of thrombotic origin. One of the rare but serious effects
described after SARS-CoV-2 vaccination is cerebral venous si-
nus thrombosis (CVST) because of immune thrombotic throm-
bocytopenia (VITT). VITT is caused by antibodies that PF4, also
called CXCL4, binds to platelets. These antibodies are immu-
noglobulin G (IgG) molecules that activate platelets via low-
affinity platelet Fcylla receptors (receptors on the platelet sur-
face that bind the Fc portion of the IgG molecule). Ultimately,
platelet activation (and possibly activation of other cells such
as neutrophils) results in marked stimulation of the coagula-
tion system and clinically significant thromboembolic compli-
cations. Although they have been more frequently described
with the SARS-CoV-2 infection, they are already well known
to occur after COVID-19 vaccination. Previous cases of isch-
emic optic neuropathy have also been reported in patients with
COVID-19 [21-26]. Recently, Al-Mayhani et al [2] also described
VITT characteristics with arterial thrombosis; they reported 3
cases of ischemic stroke associated with COVID-19 vaccination.
This was explained as immune-mediated coagulopathy that
can also cause arterial thrombosis, which often affects multi-
ple arterial territories, although small-artery stroke is less com-
mon. VITT has been described more frequently with the ade-
novirus vector vaccine. For the moment, there is only 1 report,
by Sangli and colleagues, who describe a catastrophic throm-
bosis after a second dose of the Moderna SARS-CoV-2 mes-
senger RNA (mRNA) vaccine [14]. However, antibodies against
PF4 were not determined in our cases; hence this pathogenic
mechanism cannot be completely ruled out.

Conclusions

Ischemic optic neuropathy may be linked to mRNA-based
COVID-19 vaccination. Further research is necessary to eluci-
date the pathophysiological mechanism.
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