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Background: Coronavirus disease 2019 (COVID-19) is a highly infectious and pathogenic respiratory dis-
ease. To date, there is no effective treatment, and there is an urgent need to develop vaccines against the
virus. Five coronavirus COVID-19 vaccines have been approved for inoculation in China, with good safety
and few adverse reactions.

Case presentation: A 50-year-old woman complained of bilateral blurred vision and visual distortion 5
days after vaccination with the inactivated COVID-19 vaccine. Physical and auxiliary examination showed
that she developed bilateral posterior uveitis. The patient was administered local and systemic steroids,
and the symptoms were appreciably improved 5 weeks later.

Conclusions: A case of bilateral uveitis after COVID-19 vaccination was reported and indicated that uveitis
after vaccination appears transient and responds well to steroids.

© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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Background

Coronavirus disease 2019 (COVID-19) is a highly infectious and
pathogenic respiratory disease caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2)(Shereen et al.,2020). It
has been declared a pandemic. According to the World Health Or-
ganization (WHO), as of 30 August 2021, the number of confirmed
COVID-19 cases worldwide reached 216,229,741 with 4,496,681
deaths reported worldwide (WHO coronavirus (COVID19) dash-
board). The rapid spread of this disease has prompted researchers
to search for an effective and safe COVID-19 vaccine, with the aim
of suppressing the pandemic and restoring social and economic ac-
tivity as soon as possible.

According to the WHO, 299 new COVID-19 vaccines are
currently being researched worldwide, of which 114 have en-
tered clinical trials and 185 are undergoing pre-clinical trials
(COVID-19 vaccine tracker and landscape). Five COVID-19 vaccines
have been used in China, with good immunogenicity and safety
(National Health Commission, PRC) (Guidelines for Coronavirus-19
Vaccination, First Edition).
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Ocular complications after COVID-19 vaccination have been re-
ported and include central serous retinopathy, acute abducens
nerve palsy, and two cases of anterior uveitis (Fowler et al.,2021;
Reyes-Capo et al.,2021; Renisi et al.,2021; El Sheikh et al.,2021).
One case of anterior uveitis occurred after BNT162b2 inocula-
tion (Renisi et al.,2021) and the other after Sinopharm inoculation
(EI Sheikh et al.,2021); in both cases, the uveitis was resolved via
use of topical steroids. Here, we report a case of bilateral posterior
uveitis after inoculation with an inactivated COVID-19 vaccine.

Case Presentation

A 50-year-old woman was admitted to the Department of Oph-
thalmology, Qilu Hospital, on 31 May 2021 complaining of bilat-
eral blurred vision and visual distortion 5 days after vaccination
with an inactivated COVID-19 vaccine. She denied any past disease
or medication history. Her best-corrected visual acuity (BCVA) val-
ues were 20/33 OD and 20/66 OS. The intraocular pressure (IOP)
values were 12 mmHg OD and 14 mmHg OS. No abnormality was
observed in the bilateral anterior segments.

Fundus examination revealed that the optic disc was pale and
blurry in the right eye, and the foveal reflex was lost in both
eyes (Figure 1.A,B). One week later, her visual acuity decreased
to 12/200 (bilateral). Fundus fluorescein angiography (FFA) showed
high fluorescence in the optic disc in the early vein stage and flu-
orescence leakage in the optic disc with circular fluorescence ac-
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Figure 1. A) (color online only) Fundus photography: The optic disc of right eye
was pale and blurry, the arteries were slightly thin and the foveal reflex was lost;
the optic disc of left eye is nearly clear, the foveal reflex was lost. B) Optical coher-
ence tomography (OCT): The RNFL layer of both eyes was elevated with sublaminar
fluid accumulation. C) FFA showed high fluorescence in the optic disc in the early
vein stage, capillaries of optic disc were tortuous and dilated. In the late stage, flu-
orescence leakage in the optic disc and circular fluorescence accumulation in the
posterior pole can be seen. D) (color online only) Fundus photography showed that
the boundary of both eyes became clear. E) OCT: The form of central fovea in both
eyes restored to nearly normal.
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cumulation in the posterior pole in the late stage (Figure 1.C). A
diagnosis of bilateral choroiditis was made.

The results of routine blood, CRP, anti streptolysin O(ASO), an-
tineutrophil cytoplasmic antibody(ANCA) and HLA-B27 were nor-
mal. TORCH screening, HIV, syphilis or tuberculosis showed nega-
tive results. The patient was administered triamcinolone acetonide
(40 mg, periocular injection) and oral prednisone (20 mg once a
day). Visual acuity improved to 20/25 OD and 20/20 OS 5 weeks
after the application of steroids. Fundus examination showed a
clear optic disc, with alleviation of the macular oedema (Figure 1.D,
E).

Discussion

Given the high prevalence of COVID-19 and lack of specific, ef-
fective pharmaceutical treatments, the need for “herd immunity” is
urgent. In China, five novel vaccines have been approved for mar-
keting or emergency use, including three inactivated vaccines, one
adenovirus vector vaccine, and one recombinant vaccine.

Ocular complications caused by vaccination are rare. Between
1984 and 2014, there were 289 reported cases of vaccine-induced
uveitis, 199 of which occurred in women (Benage and Fraun-
felder, 2016). Patient age ranged widely from 2 months to 86
years, with a mean age of 30 years. The median duration from
vaccination to the onset of uveitis was 16 days (range, 1 day
to 6 years). Thirty-five cases were associated with simultaneous
administration of two or more vaccines, and the most common
uveitis-associated vaccines were the hepatitis B virus (40.5%), hu-
man papillomavirus (HPV) (15.6%), influenza virus (9.7%), Bacillus
Calmette-Guérin (7.4%), varicella virus (4.8%), and measles, mumps,
and rubella (MMR) (4.8%) vaccines. According to the US Food
and Drug Administration Vaccine Adverse Event Reporting System,
204 cases of uveitis after COVID-19 vaccination involved mRNA
or adenovirus vector vaccines, whereas no cases involved inacti-
vated vaccinesUnited States Department of Health and Human Ser-
vices (DHHS) (Vaccine Adverse Event Reporting System).

The pathogenesis of vaccine-induced uveitis remains unclear,
molecular mimicry and antigen-antibody reactions are relatively
recognised hypotheses (Cunningham et al,, 2019; Emmett et al.,
2019). Molecular mimicry mainly occurs when an attenuated live
vaccine (e.g. the MMR and rhinovirus vaccines) that retains biolog-
ical activity after inoculation imitates or produces antigens simi-
lar to itself, causing autoimmune inflammatory reactions in vari-
ous parts of the body including the uvea (Minor, 2015). The im-
mune response is usually triggered by the entry of the excipients
or adjuvants of the inactivated or subunit vaccine (Emmett et al.,
2019) into the body and the subsequent production of IgE, which
mediates the release of histamine and other inducers of immediate
hypersensitivity (Stone and Brown, 2017). Delayed-type hypersen-
sitivity, which involves CD4+ and CD8+ T-cells, is another impor-
tant mechanism. In our case, although specific antibody test of the
virus was not performed, the vaccination history of the patient, the
duration of disease onset, the results of accessory examinations,
and the good response to steroids strongly suggest that the uveitis
was associated with the vaccine-induced immune response rather
than an infection or systemic autoimmune diseases.

The inactivated COVID-19 vaccine in our case was produced by
infecting Vero cells with the SARS-CoV-2. After culturing the cells,
the virus was harvested, inactivated, concentrated, purified, and
absorbed to an adjuvant (aluminum hydroxide) to increase the im-
munogenicity of the virus. We speculate that the adjuvant caused
the uveitis; a strong immune response occurred locally, resulting
in damage to the uvea. In a randomized, double-blind phase II trial
comprising 742 adults, the most common adverse reactions to an
inactivated COVID-19 vaccine were slight pain, itching, redness at
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the injection site, and slight fatigue and fever; there were no seri-
ous events (Che, 2020).

The treatment of uveitis mainly consists of topical steroids,
which is suitable for most patients with vaccine-related uveitis
(Cunningham and Moorthy, 2020). For patients with severe or re-
fractory uveitis, oral prednisone and immunosuppressive agents
may be recommended. The remarkable recovery of our patient af-
ter periocular injection of triamcinolone acetonide and administra-
tion of oral steroids suggests that ocular inflammation after COVID-
19 inoculation is mostly transient and responsive to glucocorti-
coids. Based on additional medical recommendations, we advised
the patient to delay the second vaccination in case the immune
response was reactivated.

In conclusion, we reported a rare case of bilateral uveitis af-
ter inoculation with a COVID-19 vaccine. The prognosis of the pa-
tient suggests that uveitis after vaccination is probably transient
and treatable.
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