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LETTER TO THE EDITOR

COVID-19 Adenoviral Vector Vaccine and Central Retinal Vein Occlusion
Davide Romano, MD, Francesco Morescalchi, MD, Vito Romano, MD, and Francesco Semeraro, MD

Eye Clinic, Department of Medical and Surgical Specialties, Radiological Sciences and Public Health, University of Brescia, Brescia, Italy

ABSTRACT
Purpose: The purpose of this article is to report a case of sudden onset ischemic retinal central vein 
occlusion after a second dose of COVID-19 adenoviral vector vaccine.
Case report/observations: A 54-year-old woman with systemic arterial hypertension developed ischemic 
central retinal vein occlusion in her right eye on day 2 after the second dose of COVID-19 adenoviral vector 
vaccine ChAdOx1 nCoV-19/ AZD1222, Oxford-AstraZeneca.
Conclusion: Adenoviral vector vaccine promotes both cellular and humoral immune responses, increas-
ing the level of inflammatory cytokines. These cytokines are the same implied in the possible pathogen-
esis of central retinal vein occlusion. Subsequently, we recommend informing patients at risk of possible 
ocular adverse events, which require urgent evaluation.

ARTICLE HISTORY 
Received 16 December 2021  
Revised 06 May 2022  
Accepted 13 May 2022 

KEYWORDS 
Central retinal vein 
occlusion; COVID-19;  
COVID-19 vaccine; CRVO; 
retina

Dear Editor,

COVID-19 vaccines have unquestionably represented the 
turning point of the pandemic, with excellent short-term effi-
cacy and a solid safety profile.1 However, rare and severe 
systemic adverse events have been reported in the literature, 
with possible inflammatory and/or immune mechanisms, par-
ticularly after AstraZeneca vaccine, such as the vaccine- 
induced immune thrombotic thrombocytopenia (VITT).2

The relationship between COVID-19 vaccines and ocular 
adverse events is still limited, but growing, in view of the 
ongoing increased number of vaccine doses administered.3

To date, only five cases are reported in the literature of 
central retinal vein occlusion (CRVO) and one case of branch 
retinal vein occlusion (BRVO), possible associated with mRNA 
vaccine (Pfizer-BioNTech) and adenoviral vector vaccine 
(Gam-COVID-Vac/Sputnik V, and AZD1222/Covishield).4–8

We report a middle-aged woman, presenting with a typical 
acute pattern of sudden onset ischemic CRVO on day 2 after 
her second dose of adenoviral vector vaccine (Oxford- 
AstraZeneca). Our case differs from the other case reports in 
onset and type of vaccine received.

A 54-year-old woman presented with a 15-day history of 
unilateral, painless loss of vision in her right eye (RE). This 
symptom had started suddenly 2 days after her second dose of 
COVID-19 adenoviral vector vaccine (ChAdOx1 nCoV-19/ 
AZD1222, Oxford-AstraZeneca), while the first dose of the 
same type of vaccine was administered 3 months earlier.

Her past medical history was positive only for arterial 
hypertension, for which she was on furosemide 25 mg once 
daily. At the time of the episode, her blood pressure was well 
controlled by her therapy, and it was within the normal values, 
with a BP of 121/83 mmHg.

On examination, the best-corrected visual acuity (BCVA) 
was 20/400 in the RE and 20/20 in the left eye (LE), while the 
intraocular pressure was 12 mmHg in RE and 10 mmHg in LE.

The slit lamp examination was positive for mild RAPD in RE, 
with slow constriction of the pupil, compared with the LE. Other 
anterior segment findings were unremarkable in both eyes.

The fundus examination was suggestive in her RE for 
CRVO, with optic disc swelling, retinal hemorrhages in all 
the retinal quadrants, dilated and tortuous retinal veins and 
alteration of macular reflex (Figure 1). The LE fundus was 
positive for stage 2 hypertensive retinopathy, with narrower 
retinal arteries and arterio-venous crossing, and no other 
abnormalities were present.

Subsequently, fundus retinography, fluorescein angiogra-
phy (FA) and OCT were performed, using the scanning laser 
ophthalmoscope (HRA2; Heidelberg Engineering, Heidelberg, 
Germany).

Fluorescein was injected in the right arm vein, and the first 
eye examined was the right.

RE FA findings were compatible with ischemic CRVO: 
delay in arteriovenous transit time, staining of vein vessels 
wall, retinal hemorrhages, and diffuse peripheral retinal areas 
of ischemia.

The OCT revealed thickening of the retina, with diffuse 
macular oedema and foveal subretinal fluid (Figure 2). FA 
and OCT of LE were unremarkable, apart from stage 2 hyper-
tensive retinopathy.

In addition, blood diagnostic tests, inflammatory tests and 
cardiovascular tests were requested to better determine the 
presence of any other risk factors. The results were within the 
normal values (platelet count was 328,000 cells per microliter; 
prothrombin time was 11.6 seconds; prothrombinactivity was 
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98%; international normalized ratio was 0.99; antithrombin III 
and factor V activities were 100% and 154%, respectively); in 
addition no, abnormalities were detected on electrocardio-
gram, doppler echocardiography and bilateral carotid doppler 
ultrasonography.

In view of the eye examination, a diagnosis of ischemic 
CRVO was made and the patient was listed for RE 0.7 mg 
dexamethasone intravitreal implant (Ozurdex, Allergan, Inc., 
Irvine, USA) and argon laser pan retinal photocoagula-
tion (PRP).

Despite the absence of iris neovascularization (NVI) or 
neovascularization of angle (NVA), the decision to perform 
the PRP was based on the type of CRVO, which was ischemic, 
and by the total area of retinal non-perfusion, greater than 10- 
disc area, to reduce the risk of NVI.9

At follow-up, the macular edema in RE was reduced 
(Figure 3) and the BCVA improved to 20/200.

The exact pathogenesis of CRVO is not known; however, 
a major role in its etiology seems to be played by systemic and 
local inflammation.10 Considering whether vaccinations may 
promote an inflammation status and have a role in triggering 
the CRVO in the receiving host, it is known that increased 
levels of inflammatory cytokines with subsequent local and 
systemic manifestations are normally reported after vaccine 
administration, as a normal consequence of the host immune 
response, cellular and humoral.11 COVID-19 vaccines, regard-
less of the type of vaccine (mRNA or adenoviral vector vac-
cine), are not exempt from promoting this inflammatory 
status.12

With mRNA vaccines, the humoral immune response is 
better recognised, whereas the cellular immune response is 
less well characterized. Instead, evidence suggests that adeno-
viral vector vaccines stimulate both responses.12

Between the two types of response, cellular and humoral 
immune, it is the cellular which is more associated with sys-
temic inflammation, stimulating the release of chemokines and 
cytokines including interferon γ and λ, tumor necrosis factor 
(TNF)-α, interleukin-12 (IL-12), interleukin-8 (IL-8), and 
interleukin-6 (IL-6).11,13 These cytokines are among those 
that have been hypothesized to promote or trigger retinal 
vein occlusion.10 This could explain why cases of CRVO post 
adenoviral vector vaccine are higher than with the mRNA 
vaccine.10

Figure 1. Right eye infrared image of the fundus.

Figure 2. Right eye macular OCT with diffuse oedema and foveal subretinal fluid.

Figure 3. Right eye macular OCT at 4 weeks after the dexamethasone intravitreal implant.
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Reviewing our case and the literature, it is interesting to 
note that in six of the seven cases, the onset of CRVO and 
BRVO after COVID-19 vaccines has occurred following 
the second dose, which can suggest a few things. First, 
CRVO and BRVO may not be a manifestation of VITT. 
VITT has been reported to occur after the first dose rather 
than the second, along with thrombocytopenia and altera-
tion of haemostatis.2 In our case, the event occurred after 
the second dose, and the platelet count was within the 
normal value, with no abnormalities in blood sample 
laboratory tests. Secondly, the inflammatory response in 
the host generated by vaccines is generally stronger in 
cases of multiple administrations, possibly due to related 
pre-existing immunity.14 Subsequently, it is possible to 
speculate that inflammatory cytokines may act as triggering 
factors at two levels, on the preexisting inflammatory status 
of a patient at risk, as was seen in our patient, considering 
her positivity for systemic arterial hypertension and stage 2 
hypertensive retinopathy in the left eye,15,16 and/or extend-
ing pathological damage initiated by immune/coagulation 
cascade post first dose.17

In conclusion, we are conscious that defining a sure 
causal relationship between the second dose of vaccine 
Oxford-AstraZeneca COVID-19 vaccine and disease is not 
feasible, but we suggest to be aware of patients potentially 
at risk, focusing on their medical and therapy history.

Planning an ophthalmological evaluation before vaccine 
administration is not feasible, due to time and cost 
required. A positive history of systemic hypertension 
would not be diriment to choose if a patient is fit or not 
for adenoviral vector vaccines or mRNA vaccines, in view 
of the very few cases reported in the literature of CRVO 
and BRVO possibly vaccine related. Our advice is instead to 
inform patients of possible ocular adverse events, which 
require urgent evaluation and to not wait if they occur, as 
the patient did in our case.

This recommendation may be useful not only as the third 
doses of COVID-19 vaccines are being administered in many 
countries but also those countries in which the rate of vaccina-
tion is still low and the use of adenoviral vector vaccine may be 
preferred, in view of no strict requirement of their storage, 
compared to mRNA vaccines.
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