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Abstract

Our aim is to report 4 cases of central retinal vein occlusion following
COVID-19 vaccine administration. In this case series, 4 patients between 23 -
32 years of age presented to us with unilateral central retinal vein occlusion
after 2 - 15 days of getting vaccinated against COVID-19. One patient was a
known case of hypertension and 1 was hypothyroid. All the patients had disc
swelling, flame shaped haemorrhages, dilated and tortuous blood vessels in
the retina. One patient had cystoid macular edema and was treated with
intravitreal ranibizumab. As there were no positive systemic risk factors or
incidents, COVID-19 vaccines might have an association with the central re-
tinal vein occlusion in these cases.
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1. Introduction

The World Health Organization (WHO) declared COVID-19 a Public Health
Emergency of International Concern on 30 January 2020 and a pandemic on 11
March 2020. Since then COVID-19 virus (SARS-CoV-2) has caused 6.16 million
deaths worldwide up until 4 April 2022. To reduce the spread, mortality and
morbidity rate, vaccines are being administered worldwide. Globally, as of 4
April 2022, a total of 11,250,782,214 vaccine doses have been administered. Ban-
gladesh began the administration of COVID-19 vaccines on 27th January 2021,

while mass vaccination started on 7th February 2021. Since then, mRNA vac-
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cines (BNT162b2, Pfizer-BioNTech; mRNA-1273, Moderna), vector vaccine
(ChAdOx1 nCoV-19/ AZD1222, Oxford-AstraZeneca), and whole virus vaccines
(BBIBP-CorV, Sinopharm) are being administered in Bangladesh. In Bangladesh
69.7% (more than 115 million) have been fully vaccinated and 77.9% have re-
ceived at least 1 dose up until 6 April, 2022 [1] [2].

Many studies have reported cranial nerve palsies, acute macular neu-
ro-retinopathy, central serous retinopathy, thrombosis, uveitis, multiple evanes-
cent white dot syndrome, Vogt-Koyanagi-Harada disease reactivation, and
new-onset Graves’ Disease following COVID-19 vaccination [3]. In the case se-
ries we are reporting 4 cases of central retinal vein occlusion following the ad-
ministration of COVID-19 vaccine in apparently healthy young adults. Our aim
is to notify the ophthalmologists about the probable association of retinal vein

occlusion following vaccination.

2. Case Series
2.1.Case 1

A 31-year-old female physician presented to the Ophthalmology out-patient de-
partment with the history of dimness of vision in right eye for about 6 weeks.
She was hypertensive (on Losartan Potassium 50 mg once daily), non-diabetic
and gave no other history of chronic disease. She received her first dose of
COVISHIELD vaccine (ChAdOx1-S-AZD1222) against SARS-CoV-2 virus about
15 days before this incident. On physical examination, her blood pressure was
145/90 mm of Hg. Her visual acuity for distance was 6/12 OD and 6/9 OS un-
aided and with —0.75 D Sph 6/6 partial OD and 6/6 OS. On examination, her
anterior segment and IOP was normal in both eyes. Fundus examination
(Figure 1) showed, dilated and tortuous blood vessels, disc swelling and normal
foveal reflex in right eye. Both eyes had myopic fundus with no offensive peri-

pheral lesion.

Figure 1. Color Fundus photograph showing dilated and tortuous
retinal vessels (arrows), disc swelling (arrowhead) in right eye.
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Fundus fluorescein angiography of right eye (Figure 2) showed, dilated capil-
laries, arterial and arterio-venous filling delay, few capillary non-perfused areas
in all quadrants with normal Foveal Avascular Zone (FAZ). OCT macula of right
eye showed no cystoid macular edema. She was diagnosed as a case of impend-
ing or resolving central retinal vein occlusion in right eye. Her hematological
work-up including CBC, ESR, Prothrombin time, APTT, fasting lipid profile,
CRP, Protein C, Protein S, Fasting and post-prandial blood sugar all were within
normal limits. RT-PCR for COVID-19 was negative. So, she was referred to an
internist for control of her blood pressure and was advised for life style modifi-
cation. She observed weekly for neo-vessels in iris, angle and fundus evaluation.
After 5 months there was resolution of the retinal haemorrhages without any
change in the macula. No late complications of central retinal vein occlusion

have appeared yet.

2.2. Case 2

A 28-year-old normotensive, non-diabetic male presented with the history of
seeing of black spots in his left eye for 1 day. He had no history of bleeding dis-
orders, significant drug history or any other systemic chronic illness. He re-
ceived his second dose of COVISHEILD vaccine (ChAdOx1-S-AZD1222) 5 days
before presenting to us. On examination, his unaided visual acuity for distance
was 6/6 OD and 6/6 partial OS and with —0.50 D Cyl at 40° 6/6 OS.

On examination, his anterior segment and IOP was normal. On fundoscopy of
left eye (Figure 3), there was dilated and tortuous blood vessels with dot, blot
and flame shaped haemorrhages in all four quadrants. Foveal reflex was normal.
Right fundus was normal. His blood pressure was within normal limits. Other

systemic physical examinations revealed no abnormality.

Figure 2. FFA of right eye showing arterio-venous filling delay (arrows)
at 30 seconds.
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Figure 3. Color fundus photograph of left eye showing dilated and
tortuous blood vessels (white arrowheads) with dot (white ar-
rows), blot (black arrow) and flame shaped haemorrhage (black
arrowhead) in all four quadrants.

Fundus fluorescein angiogram of left eye (Figure 4) showed arterio-venous
filling delay, blocked fluorescence due to haemorrhages and FAZ appeared nor-
mal. OCT of left macula showed no sign of cystoid macular edema. His hemato-
logical work-up showed slightly low platelet count (120,000/cu mm). His Hb%,
WBC, ESR, Prothrombin time, APTT, D-dimer, fasting lipid profile, CRP, Pro-
tein C, Protein S, Fasting and post-prandial blood sugar all were within normal
limits. RT-PCR for COVID-19 was negative. After excluding retinal vasculitis
and blood dyscrasia, he was diagnosed as a case of non-ischaemic central retinal
vein occlusion in left eye.

Patient was examined every 2 weeks for any neovascularization in the anterior
or posterior segment. He was prescribed with Tablet bromazepam (3 mg) for 15
days as anxiolytic. After 6 months his visual acuity remained the same and there

was resolution of the retinal haemorrhage without any change in the macula.

2.3.Case 3

A 23-year-old normotensive, non-diabetic male presented with gross reduction
of vision in left eye for 3 days. He gave history of receiving first dose of Pfizer
vaccine (mMRNA-BNT162b2-Comirnaty) 12 days before the incident. He had no
history of blood dyscrasia, smoking, any systemic medications or systemic
chronic illness. His physical examination showed no abnormality. His visual
acuity for distance was 6/6 OD and hand movement in OS. His IOP and anterior
segment was normal. His fundus examination of left eye (Figure 5) revealed,

disc swelling with flamed shaped haemorrhages all over the retina. Right fundus
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was normal. Foveal reflex was dull. Fundus fluorescein angiogram of left eye
showed, arterio-venous filling delay with few capillary non-perfused areas and
hyper-fluorescence in macula suggestive of cystoid macular edema. OCT macula
of left eye (Figure 6) showed huge cystoid macular edema (foveolar thickness =
317 microns). His CBC, ESR, Prothrombin time, APTT, Fasting lipid profile,
CRP, Protein C, Protein S, Fasting and post-prandial blood sugar all were within
normal limits. RT-PCR for COVID-19 was negative.

Figure 4. FFA of left eye showing arterio-venous filling (35
seconds) and blocked fluorescence (white arrowheads) due to
haemorrhages.

Figure 5. Color fundus photograph of left eye showing disc swel-
ling (arrowhead) with flamed shaped haemorrhages (arrows) all
over the retina.
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Figure 6. Optical Coherence Tomography of left eye showing Cystoid Macular Edema (white
arrowhead). ILM-RPE thickness map is showing increased (317 microns) foveolar thickness
(black arrow).

He was diagnosed with ischaemic central retinal vein occlusion of left eye and
was advised with 1 dose of intra-vitreal ranibizumab (0.5 mg) every month for 3
consecutive months. One additional dose of intravitreal ranibizumab was given
as cystoid macular edema did not fully resolve after 3 doses. One month after the
4™ injection, his unaided visual acuity was 4/60 OS. OCT macula (Figure 7)
showed foveolar thinning (161 microns).

2.4. Case 4

A 32-year-old normotensive, non-diabetic, hypothyroid female (on Tab. Levo-
thyroxine 50 mcg daily) presented to the Ophthalmology out-patient department
with the history of slight blurring of vision for 2 days in her right eye. She gave no
other history of trauma, blood dyscrasia, pregnancy or any other chronic diseases.
She received her 2nd dose of COVISHIELD vaccine (ChAdOx1-S-AZD1222)
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Figure 7. Optical Coherence Tomography of macula (left eye) showing thinning of fovea
(161 microns) (arrow) after 4 doses of intra-vitreal ranibizumab.

Figure 8. Color fundus photograph of right eye showing
disc swelling (black arrowhead) with flamed shaped hae-
morrhages (white arrowhead), cotton wool spots (black
arrow) and tortuous retinal blood vessels (white arrow).
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against SARS-CoV-2 virus about 2 days before this incident. Her physical ex-
amination showed no abnormality. Her unaided visual acuity for distance was
6/6 in both eyes. IOP and anterior segment were normal. Fundus examination of
right eye (Figure 8) revealed, disc swelling with flamed shaped haemorrhages,
cotton wool spots and tortuous retinal blood vessels. Left fundus was normal.
Fundus fluorescein angiogram of right eye (Figure 9) showed, arterio-venous
filling delay (37 sec) with normal foveal avascular zone. OCT macula of right eye
(Figure 10) showed normal contour of the fovea with no sign of cystoid macular
edema (foveolar thickness = 221 microns). Her hemaological profile showed
borderline platelet count (140,000/cu mm). Her Hb%, WBC count, ESR, Proth-
rombin time, APTT, fasting lipid profile, CRP, Protein C, Protein S, D-dimer,
Fasting and post-prandial blood sugar all were within normal limits. RT-PCR for
COVID-19 was negative. After excluding blood dyscrasia and vasculitis, she was
diagnosed with non-ischaemic central retinal vein occlusion. Patient was ex-
amined every 2 weeks for any neovascularization in the anterior or posterior
segment. After 6 months her visual acuity did not deteriorate and there was res-
olution of the disc haemorrhage without any change in the macula.

3. Discussion

The risk factors of retinal vein occlusion include cardiovascular disease, hyper-
tension, glaucoma, diabetes mellitus, hyperlipidaemia, thrombophilia, history of
previous thrombosis, or family history of thrombosis etc. Usually, retinal vein
occlusion occurs in older population. But, hypercoagulable states like hyperho-
mocysteinemia and circulating antiphospholipid antibodies were proved to be
associated with CRVO under 56 years of age [4]. Thromboembolic events have
been reported after SARS-COV-2 vaccines. The intense immunological response
evoked by the second dose of vaccine could be a trigger for the thrombotic event.
Deep vein thrombosis has been reported in a 66-year-old woman after the
second dose of the mRNA Pfizer/BioNTech vaccine. The reported patient did
not have an abnormal coagulation profile, thrombocytopenia, or raised D-dimer
(5].

There are recently published cases of thrombotic thrombocytopenia and cere-
bral VST occurring in 9 patients after receiving the adenovirus-based vaccine
(AstraZeneca). Vaccination with ChAdOx1 nCov-19 can result in the rare de-
velopment of immune thrombotic thrombocytopenia mediated by plate-
let-activating antibodies against platelet factor 4, which clinically mimics au-
toimmune heparin-induced thrombocytopenia [6]. In this case series, 2 patients
who received ChAdOx1 nCov-19 (AstraZeneca) showed slightly low or border-
line thrombocytopenia. Although the reduction of the platelet count was not sig-
nificant, we believe that autoimmune thrombocytopenia might have played a role
in their retinal vein occlusion. The first case of CRVO following COVID-19 vac-
cine was reported in October 2021. The patient was a 52-year-old male, who de-
veloped CRVO 15 days following Pfizer vaccine (mnRNA-BNT162b2-Comirnaty).
Similar to three of our patients, he had no known risk factors for CRVO [7].
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Figure 9. FFA (right eye) showing delayed arterio-venous filling (white
arrows) at 37 seconds and blocked fluorescence (black arrow) due to

flame shaped haemorrhages & cotton wool spots.

SQI ssI sLo Focus[D] Axial [mm]

s/ Version( F/S ) Da
R Macula R 740313 10101/1.01.01 1;:3/2021 06:33:48 --- 10/10 ---  40.50  Gullstrand
ThicknessMap(ILM - RPE/BM) ETDRS 9 Sector ETDRS 9 Sector Volume
PP B
o B N 100 5 1.59

J'. s % 5 < 052
f
1281802 225 331 344 *° 1 1.490.480.180.521.83
\ ~— ‘/ |
\ 319 ¥ ° 050
i % > 157
- - [1Hm] . N [mm?]
Size1.0/3.0/6.0mm 0 Size1.0/3.0/6.0mm
Fovea Min: 192 [%] Area Whole Vol : 8.68

Fundus Image

Normative Database

Surface [IS/OS] Surface [RPE/BM]

N

Surface [ILM]

<

Figure 10. Optical Coherence Tomography (OCT) of the macula (right eye) showing no sign of Cystoid Macular Edema (Foveolar

thickness = 225 microns) (arrowhead).

A 33-year-old healthy man, 2 hours after he received one dose of COVID-19
vaccine (Pfizer-BioNTech) developed CRVO. All his thrombotic work up were
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negative, no evidence of inherited thrombophilia, antiphospholipid syndrome,
vasculitis, and myeloproliferative neoplasms. COVID-19 vaccine-induced im-
mune thrombotic thrombocytopenia (VITT) was ruled out by normal platelets
count, normal D-dimer, negative heparin-induced thrombocytopenia (HIT) en-
zyme-linked immunosorbent assay. So the authors believe that the only possible
explanation for this CRVO was post-COVID pseudo-vasculitis state as a result of
a viral infiltration of the endothelial cells or a hypercoagulable condition, cha-
racterized by a disseminated intravascular coagulation-like (DIC-like) [8] [9]
[10]. One limitation of this case series is that, we could not do extensive investi-
gations like hyperhomocysteinemia, antiphospholipid antibodies, anti-nuclear
antibodies (ANA) to completely rule out other causes of autoimmune vasculitis.
As the vein occlusions occurred within a few days of receiving vaccines, we be-
lieve that Vaccine Induced Immune Thrombotic thrombocytopenia (VITT) or
vaccine induced vasculitis might have caused central retinal vein occlusion in all

4 cases.

4. Conclusion

In this case series, we reported 4 different cases of central retinal vein occlusion
in apparently healthy young adults after receiving COVID-19 vaccines. Authors
believe the autoimmune thrombocytopenia and post-COVID pseudo-vasculitis
state might have played a role in the pathogenesis of these post-vaccination
events. But, further research is needed to detect the exact pathophysiology of

post-vaccination retinal vein occlusion.
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