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A
s of March 2021, the COVID-19 pandemic has caused

35 million infections and more than 1 million deaths

worldwide, leadingto theurgentdemandforavaccine.1

To date, 2 inactivated vaccine candidates have been reported

toprotect against SARS-CoV-2. The inactivatedCOVID-19vac-

cinebySinopharm’sChinaNationalBiotecGroup ismixedwith

aluminum-based adjuvant and has been found tolerable and

immunogenic in healthy peoplewith 2 doses administered 21

days apart.2As ofMarch 2021, the United Arab EmiratesMin-

istryofHealthandPreventionannounced that theUnitedArab

Emirates had crossed 2 million doses of the Sinopharm inac-

tivated vaccine (20%of the population).We hereby present a

case series of ocular adverse events presenting at Cleveland

Clinic Abu Dhabi in the United Arab Emirates after receiving

the Sinopharm COVID-19 vaccine.

Methods

Retrospective consecutive case series, adherent to the report-

ing guidelines,3 of patients presenting at the retina and uve-

itis service from September 2020 to January 2021 were per-

formed in accordance with the ethical standards of the

Declaration of Helsinki.4 The institutional review board of

Cleveland Clinic AbuDhabi waived the need for approval of a

case series of fewer than 10 patients. Written informed con-

sent was obtained from all enrolled individuals.

Themain inclusion criterionwas thedevelopmentof ocu-

lar symptomswithin15days fromthe firstdoseof theCOVID-19

vaccine. Each patient underwent Snellen best-corrected vi-

sual acuity (BCVA) thatwas thenconverted to logMARandbio-

IMPORTANCE As vaccinations against COVID-19 continue, potential ocular adverse events

should be reported in detail to increase awareness among themedical community, although

typically, a causal relationship cannot be established definitively.

OBJECTIVE To describe ocular adverse events that occur soon after receiving an inactivated

COVID-19 vaccination (Sinopharm).

DESIGN, SETTING, AND PARTICIPANTS This case series took place from September 2020 to

January 2021 at Cleveland Clinic Abu Dhabi, a tertiary referral center. Patients who reported

ocular adverse events and presented within 15 days from the first of 2 doses of an inactivated

COVID-19 vaccine were analyzed.

MAIN OUTCOMES ANDMEASURES Each patient underwent Snellen best-corrected visual acuity

that was then converted to logMAR, applanation tonometry, and biomicroscopic examination

with indirect ophthalmoscopy. Color fundus photography was obtained with a conventional

9-field fundus photography camera or with a widefield fundus photography system. Optical

coherence tomography and optical coherence tomographic angiography images were

obtained. Sex, race, age, and clinical data were self-reported.

RESULTS Nine eyes of 7 patients (3 male individuals) presenting with ocular complaints

following COVID-19 vaccine were included in the study. Themean (SD) age was 41.4 (9.3)

years (range, 30-55 years); the mean best-corrected visual acuity was 0.23 logMAR (range,

0-1 logMAR; approximate Snellen equivalent, 20/32). Themean time of ocular adverse event

manifestations was 5.2 days (range, 1-10 days). One patient was diagnosed with episcleritis, 2

with anterior scleritis, 2 with acute macular neuroretinopathy, 1 with paracentral acute middle

maculopathy, and 1 with subretinal fluid.

CONCLUSIONS AND RELEVANCE In this case series study of 7 patients, the timing of transient

and ocular complications 5.2 days after vaccination with an inactivated COVID-19 vaccine

supported an association with the ocular findings, but a causal relationship cannot be

established from this study design.
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microscopic examination. Color fundusphotographywas ob-

tainedwith a 9-field fundusphotography (Carl ZeissMeditec)

camera. Optical coherence tomography (OCT) was obtained

with a spectral-domainmachine (SpectralisHRAOCT;Heidel-

bergEngineering)andswept-sourcePLEXElite9000(CarlZeiss

Meditec) was used for OCT angiography images.

Sex, race, age, and clinical datawere self-reported and col-

lected,andpatientdataweredeidentified.Noneof the included

patientswere previously reported in any other publication.

Results

Nineeyesof7patients (3male individuals)presentingwithocu-

lar complaints following COVID-19 vaccine were included in

the study.Themean (SD) agewas41.4 (9.3) years (range, 30-55

years); the mean BCVA was 0.23 logMAR (approximate Snel-

len equivalent, 20/32) with a range of 0 to 1 (20/20 to 20/

200). The mean time of ocular adverse events was 5.2 days

(range, 1-10 days).

Patients were diagnosed with episcleritis (case 1), ante-

rior scleritis (case 2 and case 5), acute macular neuroretino-

pathy (AMN) (case 3 and case 4), paracentral acute middle

maculopathy (PAMM) (case 7), and subretinal fluid (case 6).

Selected Cases

Case 2

Patient 2 presented to our uveitis clinic with redness and pain

inbotheyes 1weekafter receivingan inactivatedCOVID-19vac-

cine. The patient’s medical history was remarkable for rheu-

matoidarthritis,well controlledwith sulfasalazine.Visual acu-

ity at baselinewas 20/20OUwith an intraocular pressure of 18

mm Hg. Slitlamp examination showed more than 2 diffuse

scleral hyperemia (Figure 1A and B) with positive phenyleph-

rine test results. No cells and flarewere noticed in the anterior

chamber and no further signs of inflammationwere seen. The

patient started receiving a tapering dose of topical steroid to

control the episode; on 1-week follow-up, the scleritis had re-

solved (Figure 1C and D).

Case 3

Patient 3 had an ocular history of central serous chorioreti-

nopathy in both eyes with a chronic serous pigment epithe-

lial detachment in the left eye (Figure 2A) andaBCVAof 20/25

Figure 1. Scleritis AssociatedWith Inactivated COVID-19 Vaccine

Anterior scleritis in the right eye 10 d after the first dose
of an inactivated COVID-19 vaccine

A Anterior scleritis in the left eye 10 d after the first dose
of an inactivated COVID-19 vaccine

B

Anterior scleritis resolved in right eye at 2-wk follow-up
after taking topical steroid drops

C Anterior scleritis resolved in left eye at 2-wk follow-up
after taking topical steroid drops

D

A and B, Right and left eye of a

patient who presented with bilateral

anterior scleritis 10 days after

receiving the first dose of an

inactivated COVID-19 vaccine

(Sinopharm). The patient started

taking topical steroid drops, and the

bilateral episode completely resolved

at 2-week follow-up (C and D).

Key Points

Question Can ocular adverse events present after inactivated

COVID-19 vaccine?

Findings In a retrospective case series, 9 patients presentedwith

ocular complaints 5.2 days after administration of an inactivated

COVID-19 vaccine. One patientwas diagnosedwith episcleritis, 2

with anterior scleritis, 2with acutemacular neuroretinopathy, 1with

paracentral acutemiddlemaculopathy, and 1with subretinal fluid.

Meaning Mild, reversible ocular adverse events, both in the

anterior and posterior segment, were noted after patients

received the inactivated COVID-19 vaccine, although a causal

relationship cannot be established from this case series.
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at previousvisits. Thepatient presented toour emergencyde-

partment with an acute vision loss in the left eye 5 days after

receiving the inactivated COVID-19 vaccine (Sinopharm). Vi-

tal parameterswerewithinnormal limits, but theBCVA in the

left eyehaddropped to20/400. Spectral-domainOCTshowed

hyperreflectivityof theouterplexiformlayer,Henle fiber layer,

and outer nuclear layer (Figure 2B, yellow arrowheads) nasal

to the unchanged pigment epithelium detachment. Ellipsoid

and interdigitation zones were attenuated. The tomographic

picture was consistent with AMN. Swept-source OCT angiog-

raphy at the level of the deep capillary plexus showed a semi-

lunar area of flow void (Figure 2D, pink arrowheads) corre-

spondingwith thehyperreflective deep spectral-domainOCT

lesion. The patient was closely observed, and at 2-month fol-

low-up, the tomographic picturehad resolved (Figure 2C) and

BCVA was back to 20/30.

Case 7

Patient 7 presented to the retina clinic in January 2021 with

blurry vision in the left eye and headache. Ocular and medi-

cal history were unremarkable. However, the patient re-

ported that20minutesafter receivingCOVID-19vaccine (Sino-

pharm), they developed persistent tachycardia and raised

systolic blood pressure, recorded at 210 mm Hg, and was

nonresponsive to treatment for 3 weeks. Simultaneously,

thepatient startednoticing an inferior scotoma in the left eye.

BCVA at presentation was 20/30 OS, and dilated fundus ex-

amination revealed a dot hemorrhage superior to the fovea

(Figure 3A). OCT angiography revealed a superior enlarge-

mentof the foveal avascular zone (Figure 3B). This fundusand

OCT angiography finding corresponded with a round area of

hyperreflectivity superior to the fovea on en face SS-OCT

(Figure 3C) that on B-scan SS-OCT presented as an opacifica-

tion of the inner layer (Figure 3D).

Discussion

In the current case series, we report 9 eyes presenting with

ocular adverse events after the first inoculation of in-

Figure 2. AcuteMacular Neuroretinopathy After Inactivated COVID-19 Vaccine

Left eye showing central serous chorioretinopathy,
serous pigment epithelial detachment, and a thick
choroid

A A semilunar area of signal absence corresponding to the
hyperreflective deep lesion

D

1 wk After inactivated COVID-19 vaccine
hyperreflectivity of the outer plexiform layer, Henle
fiber layer, and outer nuclear layer with attenuation
of the photoreceptors

B

Tomographic picture resolved at 2-mo follow-upC

A patient with an ocular history of

central serous chorioretinopathy, in

the left eye visible (A) with a serous

pigment epithelial detachment and a

thick choroid presented with

profound loss of central vision 1 week

after receiving the inactivated

COVID-19 vaccine (Sinopharm).

Spectral-domain optical coherence

tomography showed

hyperreflectivity of the outer

plexiform layer, Henle fiber layer, and

outer nuclear layer with attenuation

of the photoreceptors (B, yellow

arrowheads), compatible with acute

macular neuroretinopathy.

Swept-source optical coherence

tomographic angiography at the level

of the deep capillary plexus (C)

showed a semilunar area of signal

absence (pink arrowheads)

corresponding with the

hyperreflective deep spectral-domain

optical coherence tomography lesion

that may be a sign of slower deep

capillary flow or an artifact from the

outer retina changes. The patient was

closely observed and at 2-month

follow-up the tomographic picture

had resolved (D).
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activated COVID-19 vaccine (Sinopharm), although a causal

relationship cannot be established from this study design.

Only 1 patient (case 7) presented associated systemic

signs of vaccine reaction in the form of uncontrollable

hypertension.

At a mean of 6 days after the first inoculation, 2 of 9 eyes

in thepresent seriespresentedwithacuteunilateral vision loss

associatedwith AMNand 1 of 9 eyeswith PAMM. PAMM5 and

AMN6 have been reported after H1N1 vaccination. Further-

more,VirgoandMohamed7 reported2patientswithnewpara-

central scotoma secondary to AMN and PAMM 16 days after

confirmed COVID-19 infections.

Onepatientpresentedwithbilateral, shallowareasof sub-

retinal fluidwithno thickening of theunderlying choroid and

anassociatedhypertrophyof thephotoreceptor overlying the

fluid. This picture was suggestive of a forme fruste of central

serous chorioretinopathy that has previously been docu-

mented after smallpox8 and anthrax vaccination.9

Scleritis and episcleritis was reported in 4 of 9 cases at a

mean of 5 days after the first dose of the vaccine. Although

uncommon, there are few reports of episcleritis and scleritis

following administration of live, attenuated viruses.10 Con-

sistent with the reported literature, the present cases of scle-

ritis noted soonafter vaccinationweremild.Ofnote,Méndez-

Mangana et al11 reported apatientwith episcleritis 7 days after

confirmation of COVID-19 infection.

The theoretic pathogenesis of an inactivated COVID-19–

associatedocular inflammation isnot known.Commonlypro-

posedmechanismshave includedbothmolecularmimicryand

antigen-specific cell and antibody-mediatedhypersensitivity

reactions.12-14

Limitations

The timing of complications 5.2 days after vaccination points

toward an association between inactivated COVID-19 vacci-

nation (Sinopharm) and the ocular findings. During the study

period, no additional cases of AMN or PAMMwere identified

in our tertiary center, while cases of scleritis, episcleritis, and

subretinal fluid were common.

Conclusions

As the urge for a vaccine against COVID-19 continues, we ex-

pect to seean increasingnumberofocular adverseevents from

the various candidates.

ARTICLE INFORMATION

Accepted for Publication:May 24, 2021.

Published Online: September 2, 2021.

doi:10.1001/jamaophthalmol.2021.3477

Author Contributions:Drs Pichi and Ghazi had full

access to all of the data in the study and take

responsibility for the integrity of the data and the

accuracy of the data analysis.

Concept and design: Pichi, Neri, Ghazi.

Acquisition, analysis, or interpretation of data:

All authors.

Drafting of the manuscript: Pichi, Aljneibi, Neri, Hay.

Critical revision of the manuscript for important

intellectual content:Neri, Dackiw, Ghazi.

Statistical analysis: Pichi, Neri.

Administrative, technical, or material support:

Aljneibi, Hay, Dackiw.

Supervision: Pichi, Neri, Ghazi.

Conflict of Interest Disclosures:None reported.

REFERENCES

1. Neri P, Pichi F. COVID-19 and the eye immunity:

lesson learned from the past and possible new

therapeutic insights. Int Ophthalmol. 2020;40(5):

1057-1060.

2. Xia S, Zhang Y,Wang Y, et al. Safety and

immunogenicity of an inactivated SARS-CoV-2

vaccine, BBIBP-CorV: a randomised, double-blind,

placebo-controlled, phase 1/2 trial. Lancet Infect Dis.

2021;21(1):39-51. doi:10.1016/S1473-3099(20)

30831-8

Figure 3. Paracentral AcuteMiddleMaculopathy in a Patient Receiving Inactivated COVID-19 Vaccine

Fundus examination showing a dot hemorrhage
superior to the fovea in the left eye after
inactivated COVID-19 vaccine

A Optical coherence
tomography angiography
showing an area of flow
disturbance superior to the 
fovea in the left eye after
inactivated COVID-19 vaccine

B En face swept-source optical
coherence tomography
showed a round area of
hyperreflectivity superior
to the fovea

C

Swept-source optical coherence tomography showed
a hyperreflectivity of the inner layers

D

One patient developed a sudden

paracentral scotoma in the left eye

after receiving the inactivated

COVID-19 vaccine (Sinopharm). The

patient’s fundus examination

revealed a dot hemorrhage superior

to the fovea (A). Optical coherence

tomography angiography revealed a

superior enlargement of the foveal

avascular zone (B). This fundus and

optical coherence tomographic

angiography finding corresponded

with a round area of hyperreflectivity

superior to the fovea on en face

swept-source optical coherence

tomography (C) that on B-scan

swept-source optical coherence

tomography presented as an

opacification of the inner layers (D).

These imaging features may be

consistent with paracentral acute

middle maculopathy or be secondary

to intraretinal hemorrhage.

Research Brief Report Association of Ocular Adverse EventsWith Inactivated COVID-19 Vaccination in Patients in Abu Dhabi

1134 JAMAOphthalmology October 2021 Volume 139, Number 10 (Reprinted) jamaophthalmology.com

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/21/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2021.3477?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2021.3477
https://www.ncbi.nlm.nih.gov/pubmed/32314322
https://www.ncbi.nlm.nih.gov/pubmed/32314322
https://dx.doi.org/10.1016/S1473-3099(20)30831-8
https://dx.doi.org/10.1016/S1473-3099(20)30831-8
http://www.jamaophthalmology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2021.3477


3. Kempen JH. Appropriate use and reporting of

uncontrolled case series in themedical literature.

Am J Ophthalmol. 2011;151(1):7-10.e1. doi:10.1016/

j.ajo.2010.08.047

4. World Medical Association. World Medical

Association Declaration of Helsinki: ethical

principles for medical research involving human

subjects. JAMA. 2013;310(20):2191-2194. doi:10.

1001/jama.2013.281053

5. Chen X, Rahimy E, Sergott RC, et al. Spectrum of

retinal vascular diseases associated with

paracentral acute middle maculopathy. Am J

Ophthalmol. 2015;160(1):26-34.e1.

6. Liu JC, Nesper PL, Fawzi AA, Gill MK. Acute

macular neuroretinopathy associated with

influenza vaccination with decreased flow at the

deep capillary plexus on OCT angiography. Am J

Ophthalmol Case Rep. 2018;10:96-100.

7. Virgo J, MohamedM. Paracentral acute middle

maculopathy and acute macular neuroretinopathy

following SARS-CoV-2 infection. Eye (Lond).

2020;34(12):2352-2353.

8. Rosen E. The significance of ocular

complications following vaccination. Br J Ophthalmol.

1949;33(6):358-368.

9. Foster BS, Agahigian DD. Central serous

chorioretinopathy associated with anthrax

vaccination. Retina. 2004;24(4):624-625.

10. Moorthy RS, Moorthy MS, Cunningham ET Jr.

Drug-induced uveitis. Curr Opin Ophthalmol. 2018;

29(6):588-603.

11. MéndezMangana C, Barraquer Kargacin A,

Barraquer RI. Episcleritis as an ocular manifestation

in a patient with COVID-19. Acta Ophthalmol. 2020;

98(8):e1056-e1057.

12. Agarwal M, Dutta Majumder P, Babu K, et al.

Drug-induced uveitis: a review. Indian J Ophthalmol.

2020;68(9):1799-1807.

13. Cunningham ET Jr, Moorthy RS, Fraunfelder

FW, Zierhut M. Vaccine-associated uveitis.Ocul

Immunol Inflamm. 2019;27(4):517-520.

14. Cunningham ET Jr, Moorthy RS.

Vaccine-associated posterior uveitis. Retina. 2020;

40(4):595-598. doi:10.1097/IAE.

0000000000002816

Invited Commentary

COVID-19, COVID-19 Vaccinations, and Subsequent

Abnormalities in the Retina

Causation or Coincidence?
LeeM. Jampol, MD; Robert Tauscher, MD; Hans Peter Schwarz, MD

Pichi and colleagues1 in this issue of JAMA Ophthalmology

describe ocular adverse events after Sinopharm COVID-19

vaccination, including 4 retinal events. Little is known about

this vaccine.2 Despite the large number of doses of vaccine

having been administered

worldwide, its adverse sys-

temic events remain uncer-

tain. We will review the evidence regarding associations of

COVID-19 infection or COVID-19 vaccination with subsequent

ocular adverse events, in particular retinal problems, to

consider whether these abnormalities are causally associated

or just coincidental. COVID-19 infection causes widespread

damage to multiple organs. Proinflammatory cytokines

are released and are strong inducers of a procoagulant/

prothrombotic reaction,3 resulting in intravascular coagulopa-

thies and endothelial injury. In regard to the retina, COVID-19

infection can be associated with anemia, hypertension or

hypotension, hypoxia, and other systemic morbidities, which

can contribute to retinal findings such as nerve fiber layer

infarcts, hemorrhages, or microaneurysms. Vasculitis and

thromboembolism also can contribute to retinal ischemia.

Thus, we are not surprised to see reports of retinal hemor-

rhages, dilated and tortuous retinal veins, central retinal vein

occlusion, central retinal artery occlusion, acute macular neu-

roretinopathy (AMN), paracentral acute middle maculopathy,

acute retinal necrosis, endophthalmitis, optic neuritis, and

others. These may not be due to the virus, but due to the sys-

temic complications that this virus can cause. In the hun-

dreds of millions of cases of COVID-19 infection seen world-

wide, findings supporting direct retinal damage (other than

vascular damage) from the virus have not been described.

Retinal macro- and microvascular damage4 seen in patients

with COVID-19 could be related to systemic thromboembo-

lism, other systemic morbidities, or to the effect of the virus

on retinal vessels. COVID-19 infection is also associated with a

massive dysregulation of the humoral immune system char-

acterized by the appearance of potent autoantibodies reacting

against a wide range of soluble and tissue-specific proteins,

which also might contribute to ocular disease.

What about COVID-19 vaccination and the retina? There

have been anecdotal cases of adverse retinal ischemic events

presented at conferences and undoubtedly awaiting publica-

tion.For example,we recently sawamiddle-agedwomanwith

diabetes andhypertensionwith a remote branch retinal artery

occlusion in the left eye.Optical coherence tomographyon the

right showedAMN. Twoweeks prior, she had received a John-

son&JohnsonCOVID-19vaccination. Is theAMNfromthevac-

cinationorrelatedtohersystemicvasculopathy?Whenrarereti-

nal findings (eg, AMN) are noted in association with a more

common event (in this case COVID-19 vaccination), the find-

ings may be unrelated. However, there are situations where

one can suspect the associations have a real cause-and-effect

relationship. Post–adenovirus vector vaccination (Johnson &

Johnson, AstraZeneca), patients can have potentially life-

threatening cerebral venous sinus thrombosis (CVST).5 These

patientsoftenhave thrombocytopenia,which is very rarely as-

sociatedwith thrombosis.While CVST and thrombocytopenia

after COVID-19vaccination are extremely rare, it ismuchmore

commonthan in thegeneral population. In thesepatientswith

CVST, thepresenceofplatelet-activatingautoantibodiesagainst

platelet factor4 causesmulticellular activationof coagulation.

It mimics autoimmune heparin-induced thrombocytopenia.

This syndrome is nowcalledvaccine-induced immune throm-

botic thrombocytopenia. It usually occurs within the first 3

weeks followingvaccination,mostly in youngerwomen.Anti–

platelet factor 4 antibodies are pathognomonic for vaccine-

induced immune thrombotic thrombocytopenia. As of April

4, 2021, 169casesofCVSTwere reported in34million individu-

alsvaccinatedwithAstraZeneca in theEuropeanUnionandUK,

corresponding to a reporting rate of 5 cases per million vacci-
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