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Central retinal artery occlusion 
after vaccination with whole virion 
inactivated SARSCoV- 2 vaccine 
Covaxin

Meenakshi Thakar, Shruti Bhattacharya

Coronavirus disease 2019  (COVID‑19) vaccinations have been 
associated with a higher risk of thromboembolic events. There 
have been no reports of central retinal artery occlusion (CRAO) 
after vaccination with the indigenously developed Covaxin, 
and worldwide, there has been only one such isolated case after 
administration of the AstraZeneca vaccine. We report a case of 
a 44‑year‑old healthy man who presented with sudden painless 
vision loss in his left eye 10  days after receiving Covaxin. His 
best‑corrected visual acuity was minimal perception of light, 
with a relative afferent pupillary defect. Fundus examination 
revealed arterial attenuation and macular cherry red spot, 
suggesting an acute CRAO. Optical coherence tomography 
showed macular swelling and disorganization of the inner 
layers due to ischemic sequelae. Blood work was normal and 
cardiovascular examination was unremarkable. The patient was 
kept on follow‑up. To our knowledge, this is the first case of an 
isolated CRAO after Covaxin administration, but further studies 
are needed to evaluate this potential association.
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Vaccinations[1] to prevent coronavirus disease 2019 (COVID‑19) 
have been linked to a higher risk of thromboembolic events like 
cerebral venous thrombosis. But till date, no such adverse events 
have been reported after administration of the indigenously 
developed Covaxin  (Bharat Biotech, BBV152), a whole 
virion‑inactivated vaccine,[2] and worldwide, there are only 
three case reports of central retinal artery occlusion (CRAO) 
post‑vaccination  –  one CRAO after administration of the 
vector‑based AstraZeneca vaccine[3] and two reports of a 
CRAO combined with central retinal vein occlusion (CRVO) 
after administration of the mRNA vaccine.[4,5] We report a 
case of a patient who developed isolated CRAO 10 days after 
administration of Covaxin.

Case Report
A 44‑year‑old male presented 15 days after vaccination with 
the second dose of Covaxin  (Bharat Biotech, BBV152) with 
a 5‑day history of loss of vision in the left eye. He had no 
previous history of cardiovascular disease, hypercoagulable 
state, smoking, malignancy, or diabetes, and was on no 
medications.

A nasopharyngeal swab test ruled out an ongoing COVID‑19 
infection.   The best‑corrected visual acuity was 6/6 in the 
right eye and in the left eye, it was light perception without 
projection. Ophthalmologic examination of the right eye 
(OD) was within normal limits, but the left eye (OS) showed 
a relative afferent pupillary defect with an otherwise normal 
anterior segment. Dilated fundus examination of the affected 
eye revealed retinal whitening, disk edema and pallor, retinal 
arterial narrowing, and a cherry red spot at the macula, 
suggestive of CRAO [Fig. 1]. Optical coherence tomography 
showed an intact foveal depression, a central macular thickness 
of 300 µm, along with disorganization of the inner retinal 
layers and distortion of the photoreceptor integrity line, likely 
secondary to ischemic sequelae [Fig. 2].

Complete blood count and other blood tests were within 
normal limits, apart from a mildly raised erythrocyte 
sedimentation rate  (ESR) of 28, and there was no 
thrombocytopenia [Table 1]. The cardiovascular referral was 
unremarkable with a normal chest X‑ray, electrocardiogram, 
and echocardiogram.

Giant cell arteritis could be ruled out by almost normal 
values of ESR. Also, patient did not have headache or temporal 
artery  tenderness, and the temporal artery pulse was not 
diminished.

The patient was unwilling for a fundus fluorescein 
angiography  (FFA) and considering the poor prognosis, he 
was kept on follow‑up.

Discussion
The COVID‑19 pandemic has necessitated a worldwide 
vaccination program to prevent the disease and lessen its 
severity. However, this has not been without its risks. By March 
2021, 30 cases of predominantly venous thromboembolic events 
had been reported following administration of the Oxford–
AstraZeneca COVID‑19 vaccine in Europe. This included 
sinus or cerebral venous thrombosis and heparin‑induced 
thrombocytopenia  (HIT)‑like syndrome.[6] Another study 
reported 169  cases of potentially life‑threatening cerebral 
venous sinus thrombosis  (CVST) in individuals vaccinated 
with AstraZeneca.[7]
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Figure 1: Fundus photo of a normal right eye and left eye with Disc edema, attenuated arteries, retinal whitening, and a macular cherry 
red spot

Figure 2: Left OCT of the macula through two different areas showing (a) preserved central foveal pit with parafoveal mild edema (Central 
Macular Thickness [CMT] 296 µm) with hyperreflectivity and disorganization of the inner retinal layers and hyporeflective outer retinal layers with 
retinal pigment epithelium and photoreceptor layer disruption and (b) distorted contour with similar inner layer hyperreflectivity and outer layer 
hyporeflectivity, with disorganization of all the layers. Both of these suggest an acute ischemic insult to the macula. OCT = optical coherence 
tomography

ba

Ocular adverse events following vaccination include 
episcleritis, anterior scleritis, acute macular neuroretinopathy, 
paracentral acute middle maculopathy, and subretinal fluid after 
vaccination with inactivated COVID‑19 vaccine (Sinopharm).[8] 
Other reported side effects include venous stasis retinopathy, 
non‑arteritic anterior ischemic optic neuropathy, and nerve 
fiber infarction.[4]

Research so far has been focused on the three big 
vaccines  – AstraZeneca and the two mRNA vaccines 
manufactured by Pfizer and Moderna, with almost no 
reports on the indigenous Covaxin. India is currently running 
the world’s largest vaccination campaign with mainly 
AstraZeneca/Covishield (AZD1222) and Covaxin (BBV152). 
Till now, two cases of CRVO have been reported in India 
after the second dose of the Covishield vaccine.[9] Covaxin 
is a whole virion‑inactivated severe acute respiratory 
syndrome‑coronavirus 2 (SARS‑CoV‑2) vaccine formulated 
with a toll‑like receptor 7/8 agonist molecule adsorbed to 

alum, and it concluded its Phase 3 clinical trial in December 
2021, with no reported clinically significant serious adverse 
events.[2]

Hypotheses about the pathogenesis of thromboembolic 
events after inactivated vaccines include interactions 
between the vaccine and platelets or between the vaccine and 
platelet factor 4  (PF4). The proposed mechanisms include 
the formation of autoantibodies against PF4, antibodies 
induced by the free deoxyribonucleic acid  (DNA) in the 
vaccine that cross react with PF4, and adenovirus binding 
to the platelets, which causes platelet activation leading to 
thrombus and emboli.[9] Another theory is that the coding 
sequence S‑immunogen in the AstraZeneca vaccine has 
not been changed to minimize shedding of the expressed S 
protein. Thus, it is possible this S protein in the circulation 
after vaccination can induce a procoagulant response or 
direct disturbance of endothelial cell integrity, causing 
adverse events.[7]
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Smadja et al.[6] reported that there was a difference in the 
incidence time of the venous thrombotic events between 
AstraZeneca (median 6 days) and the mRNA vaccines (median 
4 days). This may be extrapolated to our patient who had his 
arterial thrombotic event 10 days after vaccination, considering 
that Covaxin is also an inactivated vaccine like AstraZeneca.

Conclusion
To the best of our knowledge, this is the first case of an isolated 
CRAO following the administration of the Covaxin COVID‑19 
vaccine and the second case overall of isolated CRAO post 
COVID‑19 vaccination. Further studies are needed to evaluate 
this potential association and identify the causative factors 
between COVID‑19 vaccines and CRAO, but these adverse 
effects need to be interpreted with caution when weighed 
against the benefits of vaccination.
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Table 1: Blood test values

Test Value Unit Reference

Hemoglobin 14.0 g/dl 12.0-16.0

Hematocrit 34.8 % 36-46

MCHC 40.2 g/dl 31-35

MCH 32 pg 27-32

MCV 79.6 fl 76-96

Erythrocytes 4.37 1012/l 4.00-6.5

ESR 28 mm/first hour 0-15

INR 1.00 0.85-1.15

Platelet count 243 109/l 150-450

Prothrombin 20 s 21-34

Thrombin time 17 s 14-21

Leukocytes 8.9 109/l 4.0-11

Creatinine 8.9 mg/dl 0.50-0.90

CRP 4.9 mg/l 0.0-5.0

Total cholesterol 164.6 mg/dl 150-200

Triglycerides 65.02 mg/dl 25-150

HDL 45.4 mg/dl 30-60

LDL 106.2 mg/dl 50-150
RBS 107 mg/dl <140

CRP=C‑reactive protein, ESR=erythrocyte sedimentation rate, HDL=high‑density 
lipoprotein, INR=international normalized ratio, LDL=low‑density lipoprotein, 
MCH=mean corpuscular hemoglobin, MCHC=mean corpuscular hemoglobin 
concentration, MCV=mean corpuscular volume, RBS=random blood sugar


