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Purpose: We report 2 cases of ischemic retinal events occurring soon after administration of the Moderna and
Johnson & Johnson/Janssen COVID-19 vaccines. To our knowledge, these are the first reports of isolated
ischemic retinal events occurring after COVID-19 vaccination.

jfhjnson & Johnson Janssen Observations: A 57-year-old female had new onset floaters of the left eye within days of her second Moderna
SARS.CoV-2 COVID-19 vaccination, which progressively worsened prompting her to present for evaluation. She was diag-
Vaccination nosed with a branch retinal vein occlusion in the left eye. A 20-year-old female presented with persistent central

scotomata in both eyes, which she first noticed two days after her Johnson & Johnson/Jannsen COVID-19
vaccination. She was diagnosed with acute macular neuroretinopathy of both eyes.

Conclusions and Importance: The potential side effects of COVID-19 vaccines are still being established; however,
there has been concern over pro-thrombotic events with these vaccines, with most concerns directed toward the
Johnson & Johnson vaccine. We observed likely transient pro-thrombotic retinal milieu in patients who received
these vaccines though it remains unclear whether there is a shared mechanism between systemic response to the
COVID-19 spike protein and the highly pro-thrombotic state seen in COVID-19 infections. In the case of our
patients, we postulate their immunologic responses to the vaccines — and possibly a resultant pro-thrombotic
state — may have precipitated their ischemic retinal events. We thus recommend that patients with ocular

symptoms after COVID-19 vaccination undergo comprehensive ophthalmologic evaluation.

1. Introduction

Vaccination against the SARS-CoV-2 (COVID-19) virus represents
one of the largest public health vaccination efforts in global history, with
vaccines from 3 manufacturers—Pfizer-BioNTech (Mainz, Germany),
Moderna (Cambridge, MA, USA), and Johnson & Johnson’s Janssen
(New Brunswick, New Jersey, USA)—currently approved in the United
States under Emergency Use Authorization by the Food and Drug
Administration (FDA).' These vaccines have demonstrated dramatic
reduction of morbidity and mortality from COVID-19 and are an
invaluable tool in returning to pre-pandemic life. Despite excellent
phase III safety data, the full real-world, phase IV, safety profile of these
vaccines is not yet known. For example, from April 13 — April 25, 2021,
the Centers for Disease Control (CDC) suspended use of the Johnson &
Johnson’s vaccine due to reports for rare thrombosis and thrombocy-
topenia syndromes, nearly all occurring in women under age 50.>
Despite reports of systemic ischemic events after COVID-19 vaccination,
there is limited data on ocular sequelae due to the same.
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2. Case report 1

A 57-year-old female with a history of hypertension and dry eye
syndrome presented with flashes and floaters in her left eye for three
weeks duration. Her medications included fluticasone, hydrochlorothi-
azide, fexofenadine, and artificial tears. She had no known allergies. On
April 12, 2021, she received the second dose of the Moderna vaccine and
had a fever followed by the onset of floaters, which progressively
worsened prompting evaluation three weeks later. Her visual acuity was
20/20 in each eye; intraocular pressures were unremarkable; there was
no relative afferent pupillary defect; and her visual fields were full to
confrontation. Dilated examination of the right eye was unremarkable;
dilated examination of the left eye revealed a supero-temporal branch
retinal vein occlusion (BRVO) with superficial intraretinal hemorrhages
scattered along the superior arcade without macular edema (Fig. 1). Her
blood pressure at her most recent primary care visit was 124,/77 mmHg.
Observation was recommended given absence of macular edema and
preserved visual acuity. Macular edema developed and visual acuity
declined to 20/30 at two months after initial presentation for which she
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was treated with intravitreal aflibercept monthly for 6 months. Visual
acuity at most recent follow-up was 20/25, and OCT demonstrated
persistent foveal-sparing macular edema; she did not receive a booster
vaccine.

3. Case report 2

A 20-year-old Caucasian female with a history of allergic rhinitis and
myopia presented with 1 week of new, persistent central scotomata in
both eyes (Fig. 2 — Amsler Grid). Her medications included fluticasone,
loratadine, and norgestimate-ethinyl estradiol. She had no known al-
lergies. The patient reported receiving a Johnson & Johnson/Janssen
(J&J) vaccine on April 12, 2021, 8 days prior to presentation and 1 day
prior to the CDC announcement temporarily halting use of the J&J
vaccination. One day after vaccination, she developed subjective fever,
chills, myalgias, and headaches; symptoms responded well to oral
ibuprofen. The following day, she noted new central blind spots in both
eyes. She discontinued her birth control medication due to her concern
for thrombosis. An MRI brain without contrast was ordered by her pri-
mary care physician and was without acute abnormalities.

At presentation, her visual acuity with correction was 20/20 in each
eye. Her intraocular pressures were normal; her pupils reacted briskly to
light, and there was no relative afferent pupillary defect. Her peripheral
visual fields were full to confrontation; however central visual field
testing with Amsler grid revealed central defects in both eyes (Fig. 2).
Her extraocular movements of both eyes were intact. Her anterior
segment examination was normal, with no evidence of inflammation.
Dilated fundus examination was normal; there were no clinically
observable ocular findings to explain her visual symptoms (Fig. 3).

Multimodal imaging was obtained. Color fundus, autofluorescence,
and red-free photos were unremarkable in both eyes. Near-infrared
fundus photos revealed hyporeflective, well-defined, teardrop-shaped
lesions, with spectral domain optical coherence tomography (SD-OCT)
demonstrating corresponding ellipsoid zone disruption (Fig. 4). These
lesions perfectly corresponded to her Amsler grid findings (i.e., supero-
temporal scotoma in the right eye corresponding to an inferonasal
macular lesion in the right eye and two supero-temporal scotomata
corresponding to two inferonasal macular lesions in the left eye). Optical
coherence tomography angiography (OCT-A) demonstrated a trace
perfusion defect in the deep capillary plexus of the left eye and slight
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alteration of the foveal avascular zone in both eyes (Fig. 5).

The patient was diagnosed with acute macular neuroretinopathy
(AMN) of both eyes, and further history was obtained to identify other
potential risk factors for the development of AMN. The patient reported
sparse caffeine use (1 cup of coffee every 2-3 days) but had self-
discontinued caffeine after researching her symptoms. She denied any
recent infections, trauma, and confirmed that she was not on any sym-
pathomimetic agents. There was no family history of autoimmunity or
coagulopathy.

The patient was advised to abstain from coffee and oral birth control
for the time-being. At one and three months after initial presentation,
visual acuity remained 20/20 and her scotomata were progressively less
subjectively noticeable though not completely resolved. She did not
receive further COVID-19 vaccination.

4. Discussion

While COVID-19 infection is known to cause ocular ischemic events
as consequence of systemic vascular derangements, isolated ischemic
retinal events attributed to the COVID-19 vaccination have not been
previously described.

A broad range of potential ocular side effects of all three currently
approved COVID-19 vaccines have been reported in the Centers for
Disease Control and Prevention’s Vaccine Adverse Event Reporting
System (VAERS). The VAERS database contains unverified reports sub-
mitted voluntarily by healthcare providers, vaccine manufacturers, and
the public. Inclusion of a symptom in the VAERS database linked to a
vaccine is not documentation that the symptom was caused by the
vaccine but is simply a report that the event occurred in temporal
proximity to vaccine administration. As of the moment of this writing,
there are 7,537 reports of blurred vision and 4,372 reports of visual
impairment potentially related to the three currently approved COVID-
19 vaccines in the United States, which account for 0.9% and 0.5% of the
currently filed 799,732 events.® We take these reports as a suggestion
that COVID-19 vaccines may have ocular side effects that are currently
not well understood.

Retinal vein occlusions are relatively common with the 5-year inci-
dence of branch retinal vein occlusions estimated at 0.6% based on the
Beaver Dam Eye Study." Risk factors for BRVO include increasing age,
hypertension, hyperlipidemia, hypercoagulable disorders, glaucoma,

Fig. 1. Widefield pseudocolor fundus photograph of the left eye demonstrating supero-temporal scattered intraretinal hemorrhages, arteriovenous nicking, and

marked venous tortuosity, indicative of branch retinal vein occlusion.



A.Z. Priluck et al.

American Journal of Ophthalmology Case Reports 26 (2022) 101540

Fig. 2. Amsler grid drawings by patient illustrating her perceived visual field deficits in the left (left image) and right (right image) eyes.

Fig. 3. Normal appearing 60-degree color fundus photos of the right (left image) and left (right image) eyes. (For interpretation of the references to color in this

figure legend, the reader is referred to the Web version of this article.)

and use of various medications including oral contraceptives and COX-2
inhibitors.” Presentation is variable ranging from asymptomatic to
central or peripheral visual deficits with funduscopy findings including
flame hemorrhages, dot and blot hemorrhages, cotton wool spots, hard
exudates, retinal edema, and/or dilated tortuous veins.” The patho-
genesis of BRVO is thought to involve a combination of venous
compression at arteriovenous crossings, degenerative venular changes,
and hypercoagulability.

Acute macular neuroretinopathy is a rare condition thought to arise
from ischemia of the deep retinal capillary plexus®; between 1975 and
2014, 101 cases were reported in the literature.” Patients present with
acute, symptomatic paracentral scotomas with preserved visual acuity;
54% of cases are bilateral. Typically, patients are young, Caucasian, and
female with 76% of cases being in patients ages 11 through 40 (mean
29.5 years) and 84% of cases being in females. Classically, the diagnosis
manifests with teardrop or wedge-shaped reddish-brown macular le-
sions with their apices toward the fovea though these are only observed
in 24% of cases.’

Outer retinal capillary nonperfusion, decreased vessel density, and
alteration of the foveal avascular zone morphology have all been iden-
tified in eyes with AMN.®° Reduction in flow of the deep capillary plexus
in the retina’s outer plexiform layer has also been shown.'? > Several
environmental triggers have been identified: infection or febrile illness
(48%), oral contraceptives (36%), use of epinephrine or ephedrine (8%),
severe bodily trauma (6%), systemic shock (5%), and intravenous

contrast (2%). AMN has also been reported after the influenza
vaccination.'®

The potential side effects of COVID-19 vaccines are still being
established as real-world phase IV safety data is collected. However,
there has been concern over pro-thrombotic events with these vaccines,
with most concerns directed toward the J&J vaccine.'*'® Numerous
cases of AMN and retinal vein occlusion possibly related to recent
COVID-19 vaccination have been reported since our initial observations,
though the majority of these reports pertain to the Pfizer and AstraZe-
neca vaccines — see Tables 1 and 2.

We observed likely transient pro-thrombotic retinal mileu in patients
who received both the Moderna and J&J vaccine. It remains unclear
whether there is a shared mechanism between systemic response to the
COVID-19 spike protein and the highly pro-thrombotic state seen in
COVID-19 infections. In the case of our patients, we postulate their
immunologic responses to the vaccines —and possibly a resultant pro-
thrombotic state -may have precipitated their ischemic retinal events.
Regardless, at this time we strongly believe the benefits of COVID
vaccination overwhemingly outweigh its risks.

5. Conclusions
We report on two cases of ischemic retinal events (BRVO and AMN)

occurring after COVID-19 vaccination, which may or may not be related.
The potential ocular side effects of these vaccines remain unknown and
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Fig. 4. Near-infrared reflectance images (insets A and C) demonstrating well-defined, hyporeflective, teardrop-shaped lesions of the right and left eyes respectively
with corresponding ellipsoid zone disruptions evident on spectral domain-OCT highlighted by the arrows (insets B and D) at corresponding locations of the right and

left eyes respectively.

Deep CP

Fig. 5. Optical coherence tomography-angiography demonstrating trace
perfusion defect in deep capillary plexus of the left eye in the inferonasal
macula corresponding to the AMN lesion (arrows) and alteration of the foveal
avascular zone of both eyes.

thus we recommend that patients with ocular symptoms after COVID-19
vaccination undergo comprehensive ophthalmologic evaluation with
multimodal imaging to assess for potential complications.
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Summary of reported cases of acute macular neuroretinopathy occurring after COVID-19 vaccination.

Publication Date Diagnosis Age Sex Hormonal Birth Control Use? Vaccine Onset of Symptoms After Vaccine
September 1, 20217 AMN (bilateral) 20 Female Vaginal hormonal contraception Pfizer 2 days
September 23, 2021'% AMN (bilateral) 23 Female Oral contraception AstraZeneca 1 day
November 17, 20217 AMN (bilateral) 21 Female No AstraZeneca 3 days
January 1, 2022°° AMN (unilateral) 22 Female No AstraZeneca 5 days
January 1, 20227 AMN (bilateral) 26 Female Oral contraception Johnson & Johnson 2 days
January 20, 2022 AMN (bilateral) 25 Female Oral contraception AstraZeneca 1 day
January 20, 2022 AMN (bilateral) 31 Female Oral contraceptive AstraZeneca 2 days
January 20, 2022 AMN (bilateral) 19 Female No AstraZeneca 1 day
June 22, 2021%* AMN (unilateral) 27 Female Oral contraception AstraZeneca 2 days
June 30, 2021%° AMN (unilateral) 22 Female Oral contraception AstraZeneca 2 days
June 30, 2021%° AMN (unilateral) 28 Female Oral contraception AstraZeneca 2 days
July 21, 2021%° AMN (bilateral) 21 Female Oral contraception AstraZeneca 3 days

Table 2

Summary of reported cases of retinal vein occlusion occurring after COVID-19 vaccination.
Publication Date Diagnosis Age Sex Risk factor Vaccine Onset of Symptoms After Vaccine
August 23, 20217 CRVO with CME 50 Male None Pfizer 15 minutes
September 25, 2021°° Non-ischemic CRVO 52 Male None Pfizer 14 days
November 17, 20217 Combined BRAO and BRVO 81 Female Hypertension Pfizer 12 days
December 5, 2021%° RVO 68 Female None AstraZeneca 1 day
December 5, 2021%° RVO 76 Male Hypertension Pfizer 3 days
December 5, 2021%° RVO 85 Female Diabetes mellitus, hypertension Pfizer 1 day
December 5, 2021%° RVO 59 Male Diabetes mellitus, hypertension AstraZeneca 2 days
December 5, 2021%° RVO 61 Male None AstraZeneca 2 days
December 5, 2021%° RVO 79 Male Diabetes mellitus Pfizer 2 days
December 5, 2021%° RVO 77 Female Hypertension Pfizer 16 days
December 5, 2021°% RVO 63 Male Diabetes mellitus Pfizer 13 days
December 5, 20217¢ RVO 51 Female Hypertension AstraZeneca 21 days
December 5, 2021%% RVO 81 Female Hypertension Pfizer 4 days
December 5, 2021%° RVO 61 Male Hypertension AstraZeneca 3 days
December 9, 2021%° HRVO with CME 74 Female None Moderna 2 days
January 9, 2022°! Combined CRAO and CRVO 54 Female None Moderna 2 days
January 1, 2022%° CRVO with CME 50 Male Diabetes mellitus AstraZeneca 4 days
January 1, 2022%* CRVO without CME 43 Female None AstraZeneca 3 days
February 3, 20227 BRVO with CME 71 Male None AstraZeneca 2 days
February 3, 2022°° HRVO with CME 58 Male None AstraZeneca 3 days
February 3, 2022 BRVO with CME 73 Female Hypertension AstraZeneca 3 days
February 3, 2022%° BRVO with CME 47 Female None (Hyperthyroidism on treatment) Pfizer 5 days
February 3, 20227 Non-ischemic CRVO with CME 36 Male None Pfizer 1-3 days
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