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Causative link between coronavirus disease vaccination 
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ABSTRACT
Background: Most COVID-19 vaccines were authorized for emergency use. Despite a large number of 
vaccines that have been administered, adverse ocular effects have been reported. This paper summarized the 
reports about central serous chorioretinopathy (CSCR) following coronavirus disease vaccination.
Methods: In this short communication, we have included relevant publications about CSCR after 
coronavirus disease vaccination from the beginning of the pandemic until January 2022. 
Results: The CSCR occurrence after vaccination has been reported for many years. However, a few studies 
are available about CSCR after coronavirus disease vaccination. Most cases revealed the development of 
CSCR within one week of vaccination that subsequently resolved. 
Conclusions: The timeline of the CSCR diagnosis developing a few days after vaccination suggests a 
causative link. However, in view of the millions of administered doses of vaccines along with boosters, the 
causative link between CSCR and vaccines remains uncertain. Additional studies are needed to confirm a 
causal claim.

KEY WORDS  
COVID-19, severe acute respiratory syndrome coronavirus 2, eye, ocular complications, vaccination, vaccine, 
central serous retinopathy, central serous chorioretinopathy

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/) 
which permits copy and redistribute the material just in noncommercial usages, provided the original work is 
properly cited. 

Medical Hypothesis, Discovery & Innovation in Optometry

INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 can invade the eye, including the ocular adnexa [1]; therefore, 
ophthalmologists should be cognizant of coronavirus disease (COVID-19) transmission and take effective 
measures to prevent it [2]. Ocular and neuro-ophthalmic adverse events after COVID-19 vaccination have 
been reported in the literature. These effects vary depending on the eyelid, ocular surface, retina, choroid, 
and involvement of the optic nerve. COVID-19 can affect ocular structures, particularly the retina, even after 
recovery, possibly through viral invasion or immune-mediated inflammation [3-11]. However, owing to the 
nonspecific presentation, whether ocular findings after COVID-19 vaccination are associated with vaccination 
or coincidental remains uncertain.

Central serous chorioretinopathy (CSCR) (Figure 1) is a vision-threatening condition that most 
commonly occurs in middle-aged working men. The exact mechanisms of CSCR remain unclear; however, 
the mineralocorticoid pathway may be involved [12]. The major risk factors for CSCR are anxiety, type A 
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personality, a history of systemic corticosteroids, endogenous Cushing’s syndrome, Helicobacter pylori infection, 
collagen vascular disease, and pregnancy. Other risk factors include antibiotics, psychopharmacologic drugs, 
alcohol consumption, hypertension, and respiratory allergy. Adrenaline, catecholamines, and noradrenaline are 
elevated in patients with CSCR [13]. Several sporadic cases of familial CSCR have been reported, indicating a 
genetic component in the pathogenesis of CSCR [12]. During the ongoing COVID-19 pandemic, CSCR has 
been proposed as an adverse effect of COVID-19 vaccination [9, 14-17]; however, no statistical correlation has 
been found.

Most COVID-19 vaccines were authorized for emergency use. Despite a large number of vaccines that have 
been administered, adverse ocular effects have been reported. This paper summarized the reports about central 
serous chorioretinopathy (CSCR) following coronavirus disease vaccination.

METHODS
In this short communication, we have included relevant publications about CSCR after coronavirus disease 
vaccination from the beginning of the pandemic until January 2022.

RESULTS
Ocular and neuro-ophthalmic adverse events after COVID-19 vaccination have been determined in recent 
publications (Table 1).

The development of CSCR after vaccination has been reported for many years. Palacios et al. reported a case 
of CSCR after influenza vaccination in a 35-year-old woman and proposed the possibility of an immune response 
[18]. Further, Foster and Agahigian reported a case of CSCR 2 weeks after anthrax vaccination in a 43-year-old 
woman and discussed anxiety secondary to vaccination as a possible mechanism [19].

Figure 1.  Optical coherence tomography scans in a young male: (A) normal right eye and (B) left eye with central serous 
chorioretinopathy.
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Table 1. Ocular and neuro-ophthalmic findings after coronavirus disease vaccination [3-11]

Site Sign/Diagnosis

Eyelid Purpura

Eyelid swelling

Periocular skin herpes zoster

Ocular Surface Corneal graft rejection 

Episcleritis

Keratoconjunctivitis

Herpetic keratitis

Retina Central Serous Chorioretinopathy

Paracentral Acute Macular Neuroretinopathy  

Ophthalmic Vein Thrombosis

Retinal vein occlusion

Retinal detachment

Multiple evanescent white dot syndrome

Uvea and Choroid Uveitis (anterior, intermediate, or panuveitis)

Pars planitis

Reactivation of Vogt-Koyanagi-Harada disease

Acute zonal occult outer retinopathy

Choroiditis  

Neuroophthalmic manifestations Optic neuritis

Ocular myasthenia gravis

Facial nerve palsy

Abducens nerve palsy

Arteritic anterior ischemic optic neuropathy

Table 2. Studies on the development of central serous chorioretinopathy after coronavirus disease vaccination

Publication Patient’s 
Characteristics

Laterality Timeline Follow-up

Bolletta et al. [9] 34-year-old male Bilateral Thirteen days after second 
dose

Resolved

Delbarre et al. [14] 38-year-old male Left eye Seven days after first dose Subretinal fluid persisted 
despite treatment

Fowler et al. [15] 33-year-old male
History: 
unremarkable

Right eye Three days after first dose Resolved

Pichi  et al. [16] Seven patients with 
post-vaccination 
ocular complications. 

Case 3: History of CSCR 
in both eyes, left eye had 
post-vaccination serous 
PED with AMN.

Five days after first 
vaccination

Resolved

Case 6: Bilateral shallow 
areas of SRF, no choroidal 
thickening, an associated 
hypertrophy of the 
photoreceptor overlying 
the fluid suggestive of a 
forme fruste of CSCR.

A mean of 6 days after the first 
vaccination

Not mentioned

Lee et al. [17] 41‐year‐old 
female. History: 
unremarkable

Right eye optic disc 
edema

Two days after first dose Resolved

Left eye CSCR

Abbreviations: CSCR, central serous chorioretinopathy; PED, pigment epithelial detachment; AMN, acute macular 
neuroretinopathy; SRF, subretinal fluid.
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The timeline of the diagnosis emerging a few days after vaccination suggests a causative link between 
vaccination and CSCR. However, most publications were case reports instead of controlled trials; therefore, the 
causative link cannot be concluded [9, 14-17]. Table 2 summarizes the studies on CSCR following COVID-19 
vaccination.

When rare signs appear in association with more common events, such as COVID-19 vaccination, the 
findings may be unassociated [20]. Furthermore, several vaccines against COVID‐19 with different mechanisms 
have been administered worldwide. Considering the millions of administered doses of vaccines along with 
boosters, the causative link between ocular events and vaccines remains uncertain [20]. 

CONCLUSIONS
The development of CSCR after vaccination has been reported for many years. The timeline of the diagnosis 
emerging a few days after COVID-19 vaccination suggests a causative link between vaccination and CSCR. 
However, most publications were case reports instead of controlled trials; therefore, the causative link cannot 
be concluded. Therefore, the coincidental onset of CSCR should be investigated in studies with a large sample 
size. The development of CSCR triggered by COVID-19 vaccination is plausible; however, symptoms resolve 
within a few months. Ultimately, vaccines provide protection against life-threatening conditions, and plausible 
side effects should not lead to vaccine hesitancy.
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