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Purpose: To report a case of combined central retinal vein and artery occlusion that evolved
into ischemic optic neuropathy following the Pfizer COVID-19 vaccination.

Methods: Patient was followed with optical coherence tomography (OCT), fluorescein
angiography, and Humphrey visual field.

Results: Patient was able to recover vision from count fingers to 20/30 on a combination of
aflibercept, steroidal and non-steroidal anti-inflammatories, a diuretic (acetazolamide), anti-
platelet agents (aspirin and pentoxifylline), and an anticoagulant (apixaban).

Conclusion: COVID-19 vaccination may be associated with a myriad of sight-threatening
ocular thrombotic conditions, which may respond to a combination of anti-inflammatory and
anticoagulant therapies.
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Introduction

The COVID vaccines are now available, of which there are multiple, for prophy-
laxis against the COVID-19 related infection responsible for the worldwide
pandemic.' Efforts were made to minimize complications associated with the
vaccine, including preservative-free formulations.?> Numerous clinical trials demon-
strated safety and efficacy with a low complication rate.* Select patients, however,
have experienced complications, and vascular thrombosis has been one of them.”’
Here, we report a complex case of ocular thrombosis causing severe vision loss in
a patient following COVID vaccination with the Pfizer vaccine, management

strategies, and rationale.

Case Report

A 34-year-old Caucasian male underwent vaccination with the Pfizer vaccine, one
of two mRNA vaccines currently available in the United States,' receiving the first
dose on March 1, 2021, and the second dose on March 22, 2021. Approximately 10
to 12 days after the second injection, he noticed blurred vision in his left eye. He
was seen by a retina specialist who diagnosed an early vein occlusion and pre-
scribed baby aspirin and observation. The following day, he noticed his vision
deteriorating further, at which time he became count fingers and saw a specialist at
another institution who felt a combined central retinal artery occlusion (CRAO) and
central vein occlusion (CRVO) was the diagnosis for which the patient was advised
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that there was no proven treatment. Hyperbaric oxygen
was offered as an experimental intervention, which he
received one treatment of, but the following day he felt
he was worse. Indeed, there were increasing retinal hemor-
rhages, particularly around the disc, and his vision
remained count fingers. At that time, we saw the patient
and diagnosed a CRVO based on the fundus appearance of
dilated and tortuous retinal veins, a few scattered blot
hemorrhages in all 4 quadrants, disc edema, and exudative
macular detachment on the macular OCT (Figure 1).
A history of retinal whitening with a cherry red spot was
reportedly noted the day before at the other institution and
given the minimal intraretinal edema, a diagnosis of com-
bined CRAO-CRVO was also made. Fluorescein angiogra-
phy (FA) demonstrated delayed central retinal vein filling,
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and the retina was mildly thickened on OCT, but frank
cystoid macular edema was not present (Figures 1 and 2).
There is also delayed arterial filling, particularly in the
more distant branches even after 50 seconds, which is
consistent with partial obstruction of the central retinal
artery (Figure 2). The few blot hemorrhages are high-
lighted by the FA. Baseline average RNFL thickness was
93um OD and 153 um OS. Given the new exudative
detachment, venous stasis, and a diagnosis of CRVO, it
was felt that aflibercept might give the best chance of
restoration of vision. He received an intravitreal injection

of aflibercept,® !

as well as an anti-inflammatory cocktail
of dexamethasone, bromfenac, and acetazolamide to treat
the edema.'> A time course of macular OCT changes,

RNFL studies, and interventions is shown in Figure 3.
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Figure 2 FA studies demonstrate delayed central retinal vein filling in the left eye. While the central retinal arteries began filling 6 seconds after the fluorescein dye injection
was complete (approximately 16 seconds after the injection was initiated), complete filling of the peripheral branches of the central retinal artery progressed but was never

complete even by the end of the angiogram (4 minutes and 30 seconds — not shown).
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Patient underwent work-up the night before at the
emergency room and his complete blood count (CBC),
comprehensive metabolic panel (CMP), troponin, and pro-
thrombin time test with international normalized ratio (PT/
INR) were all unremarkable. His cholesterol panel was
notable for elevated total cholesterol (227) and LDL
(159). Hemoglobin Alc was normal at 5.4. His erythrocyte
sedimentation rate (ESR) was mildly elevated at 26, but
C-reactive protein (CRP) was normal. EKG showed no
ischemic changes or evidence of cardiac arrhythmia.
Computed tomography (CT) of the brain and CT angio-
graphy of the head and neck were negative for acute
pathology. X-ray of the chest showed no acute cardiopul-
monary process. Echocardiogram was normal and carotid
ultrasound was unremarkable. Patient was also tested for
Factor V Leiden, Protein S and Protein C levels, activated
protein C resistance, antiphospholipid and anticardiolipin
antibodies, lupus anticoagulant, antithrombin III, Factor
VIII, Factor XI, D-Dimer, serum electrophoresis, cryoglo-
bulin levels, lymphoma, antinuclear antibody test, angio-
tensin converting enzyme (ACE), lysozyme, rapid plasma
reagin (RPR), fluorescent treponemal antibody test absorp-
tion test (FTA-ABS), which were all unremarkable. He
was found to be hypertensive upon evaluation in the
emergency room with a blood pressure (BP) of 160/77,
but measurements in our office (117/70) and in another
office (126/79) did not
hypertension.

support the diagnosis of

Given the mildly elevated ESR, suspected inflamma-
tory immune response, and data that systemic steroids can
suppress the systemic inflammatory response associated
with COVID-19 infection,'® the patient was prescribed
oral methylprednisolone 4mg. The following day, he con-
tinued to deteriorate with increasing disc edema (23um
increase in RNFL thickness to 176um), increasing macular
edema (37um increase in CMT to 358um), and further
darkening of his vision. A hematology consult had been
obtained and anticoagulation was recommended with low
molecular weight heparin (LMWH), which might provide
the benefit of rapid onset that was also reversible.'* He
self-administered 80mg/0.8mL of LMWH on April 9,
2021. The next day, he felt he was the same or worse,
and an OCT difference map of the macula showed some
areas of improvement, though the FA was about the same
with comparable blot hemorrhages and delayed filling time
of the central retinal vein (not shown). A literature review
of COVID vaccine-related complications raised the possi-
bility that heparin or heparin-like binding proteins could

increase coagulation'® so we elected to switch to apixaban.
Patient was checked for heparin-induced thrombocytope-
nia (HIT) and found to be negative. The following day,
however, he deteriorated further with increasing disc
edema (RNFL of 214um OS) and some evidence of retinal
whitening, suggesting a worsening of the arteriolar com-
ponent of the vascular thrombosis. Given the disc edema
which has the appearance of nonarteritic ischemic optic
neuropathy (NAION), data which suggests high dose sys-
temic steroids might be useful,'® the history of elevated
ESR, and the inflammatory immune response to COVID
infection and presumably the vaccine as well, high dose IV
methylprednisolone was recommended: 1 gram per day for
three days.'® The day after the first dose of IV methyl-
prednisolone, there was clearly some improvement in
some areas, and the patient also noted improvement with
recovery of vision to 20/400. After a 3-day course of IV
methylprednisolone and 4 days of apixaban, the patient’s
BCVA improved to 20/80, and we started him on an oral
prednisone taper beginning at 80mg QD. Patient still had
persistent disc edema, and since the patient’s subjective
visual improvement was minimal despite the eye chart
data suggesting otherwise, we added pentoxifylline
400mg BID PO as there have been reports that this drug
may ameliorate thrombosis and be effective against
NAION.!¢ Patient continued this course, and his BCVA
improved to a peak of 20/30 after 3 weeks from initial
presentation. While the patient recovered 20/30 vision, he
continued to note light and color desaturation and exhib-
ited a 2+ relative afferent pupillary defect in the left eye.
The most recent RNFL study demonstrated nerve fiber
layer loss in the superior pole of the nerve consistent
with the diagnosis of NAION. There was also a residual
inferior altitudinal visual field defect (Figure 4).

Discussion

Retinal vascular occlusions encompass one of the most
common reasons for vision loss, particularly in older
populations with risk factors such as hypertension, dysli-
diabetes
a hypercoagulable state. It includes disorders such as ret-

pidemia, mellitus, glaucoma, vasculitis, or
inal vein occlusions (RVO), retinal artery occlusions
(RAO), and even ischemic optic neuropathy (ION), all of
which present in a similar fashion but have different
pathogenesis and clinical findings. An RVO is generally
characterized by the presence of retinal hemorrhages,
macular edema, cotton wool spots, dilated/tortuous veins,

and disc edema, while an RAO often presents with
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Figure 3 Continue.

https:

10

International Medical Case Reports Journal 2022:15
Dove


https://www.dovepress.com
https://www.dovepress.com

Dove

Lee et al

Day 14:
BCVA: 20/50
-
RNFL = 190um
Day 16:
BCVA: 20/50
- b
RNFL = 186um
d Day 21:
BCVA: 2/30
RNFL = 167um
- Day 28:
BCVA: 20/40
RNFL = 139um
v Day 50:
w BCVA: 20/30
RNFL = 95um CMT = 280um

Figure 3 Optical coherence tomography studies of the optic nerve and macula during course of treatment. Columns left to right: Contour map of the optic nerve with
average RNFL thickness noted below, 4 quadrant map of RNFL measurements, contour map of central macula with average central macular thickness noted below (defined
as the average of five central quadrants), difference map of macular thickness showing change in retinal thickness in each sector (the green to blue color indicates progressive
larger decrease in thickness, whereas the yellow to red color changes indicated progressively larger increase in thickness). The final right-hand column represents the day of

treatment following initial visit and the specific treatments administered.

ischemic retinal whitening and/or a cherry-red fovea.
Unlike an RVO or an RAO, an ION event results from
a lack of blood flow to the optic nerve and is non-embolic
in nature but may present with the same unilateral loss of
vision. It is often associated with disc edema and a small
cup-to-disc ratio in the contralateral eye. Here, we report
a case of combined central retinal vein and artery occlu-
sion that evolved into ischemic optic neuropathy in
a young patient following COVID-19 vaccination.

There is now a growing literature reporting systemic
thrombotic complications associated with COVID vacci-
nation and the COVID disease itself. The complications
are probably caused by similar mechanisms in most cases,
The
AstraZeneca vaccine, currently available in Europe, has

specifically  inflammation-induced  thrombosis.
had perhaps the greatest numbers of complications, and
a European task force was in place advising on treatment

strategies for such complications.'> Specifically, the
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Figure 4 Visual field of the left eye at day 5 and day 60.

Society of Thrombosis and Haemostasis Research (GTH)
provided guidelines on the recognition, diagnosis, and
treatment of thrombosis associated with the AstraZeneca
with
heparin-induced thrombocytopenia (HIT) and is referred

vaccine. It shares pathophysiological features
to as vaccine-induced prothrombotic immune thrombocy-
topenia (VIPIT). The paper advised the use of direct oral
anticoagulants (DOACs). We initially selected low mole-
cular weight heparin because of its ease of outpatient
administration, but upon learning of the possibility of
HIT and the fact that heparin may make COVID-vaccine
related thrombosis worse by inducing platelet-activating
antibodies and causing massive platelet activation,'” we
subsequently chose apixaban because of its ease of admin-
istration, mechanism of action, and relative rapid
onset.'” Following apixaban, there was some subjective
improvement in vision, but the optic nerve remained
edematous.

The use of systemic corticosteroids was prompted by the
finding that in COVID itself, the systemic inflammation was
associated with thrombosis, and adding systemic steroids
reduced all complications.'® The patient was initially treated
with topical dexamethasone and oral methylprednisolone,
but after the development of increasing disc edema and
a picture of NAION, we initiated a course of higher dose
systemic steroids, namely 1g of IV methylprednisolone for
three days, followed by an oral steroid taper. Although
CRVO alone is associated with disc edema, the rotation of
the edema around the nerve and the progressive edema
without progression of the macular edema or blot hemor-
rhages associated with the CRVO suggest the diagnosis of

NAION. Atrophy of the superior pole of the optic nerve

after the resolution of disc edema also supports this diag-
nosis. There is data to suggest systemic steroids may also
help NAION,'® although the data is limited, and a number
of authors indicate there is no proven therapy.'®2° In addi-
tion to methylprednisolone, we added pentoxifylline, which
has also been shown to be of questionable benefit in
NAION."*2! It is unclear exactly if there was benefit from
this as it was given a day after the course of IV methyl-
prednisolone was started, but there was continued dramatic
improvement observed during that time. We threw every-
thing in the kitchen sink at the problem because the
patient’s visual function was not dramatically improving,
and there was evidence of progressive retinal and optic
nerve ischemia. There was an argument for each step that
we took, but further studies will be required to support an
association between our interventions and the recovery
observed. In the end, there was restoration of both venous
and arterial circulation and recovery of functional vision for
the patient.

While we cannot establish a definitive cause and effect
between the COVID vaccine and this complex case, this
may provide some treatment guidelines for approaching
other similar complications. We have no evidence for prior
COVID exposure of the patient, but it is also conceivable
that he had an asymptomatic infection and subsequent
challenge with the vaccine precipitated a hyperimmune
response and/or hypercoagulable state. His high choles-
terol level and possible labile hypertension may have been
comorbidities in increasing his risk for a vascular event
with vaccination in this case. Regardless, this is a rare

complication, and we believe the benefits of the vaccine
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for the individual and the population far outweigh the

potential risks.

Patient Consent
We confirm that any aspect of the work covered in this

manuscript that has involved human patients has been con-

ducted with the ethical approval of all relevant bodies.

Informed written consent has been obtained from all patients

to have case details and any accompanying images published.
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