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Abstract

Purpose To report the characteristics of a case series of ocular inflammatory events following COVID-19 vaccination in
Japan.

Study design Retrospective multicenter study

Methods In this retrospective multicenter survey, a questionnaire was sent to 16 Japanese hospitals that had uveitis specialty
clinics. Information on patients who developed ocular inflammatory events within 14 days of COVID-19 vaccination between
February 2021 and December 2021 was collected.

Results Thirty-seven patients were diagnosed with ocular inflammatory events following COVID-19 vaccination. The mean
age was 53.4 + 16.4 years (range, 26-86 years), and the mean time to onset after vaccination was 6.3 + 4.2 days (range, 1-14
days). Vogt-Koyanagi-Harada disease (VKH) was the most common event (n = 17 patients, 46%), followed by anterior uveitis
(n = 6), infectious uveitis (n = 3), acute zonal occult outer retinopathy (AZOOR) (n = 2), sarcoidosis-associated uveitis (n =
1), acute posterior multifocal placoid pigment epitheliopathy (APMPPE) (n = 1), optic neuritis (n = 1), multiple evanescent
white dot syndrome (MEWDS) (n = 1), Posner-Schlossman syndrome (n = 1), and unclassified uveitis (n = 4). Twenty-eight
cases occurred after BNT162b2 vaccination (Pfizer-BioNTech) and 8 after mRNA-1273 vaccination (Moderna), whilst 1
patient had no information about vaccine type.

Conclusions COVID-19 vaccination can be related to various types of ocular inflammatory events. When we encounter
patients with ocular inflammatory disease, we should consider that it may be an adverse effect of COVID-19 vaccination.

Keywords COVID-19 vaccination - Vaccine-associated ocular inflammation - Multicenter survey

Introduction

Since December 2019, coronavirus disease 2019 (COVID-
19) caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) has been a worldwide pandemic, involv-
ing more than 500 million infections and 6 million deaths.
Vaccines against SARS-CoV-2 were rapidly developed, and
currently 4 types are available: messenger ribonucleic acid-
type vaccines (Pfizer-BioNTech [1] and Moderna [2]), viral
vector-type vaccines (Janssen Johnson & Johnson [3] and
Oxford-AstraZeneca [4]), inactivated-type vaccines (Sinovac
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[5] and Sinopharm [6]), and a protein subunit-type vaccine
(Novavax [7]). The common systemic and local adverse
events reported after vaccination are fever, headache, fatigue,
myalgia, arthralgia, nausea, vomiting, chills, pain, erythema,
swelling, and lymphadenopathy [1]. Ocular adverse events
after vaccination have also been reported, including facial
nerve palsy, central venous sinus thrombosis, acute ante-
rior uveitis, acute macular neuroretinopathy, corneal graft
rejection, anterior scleritis, and panuveitis [8]. We herein
report the results of a large number of cases obtained in a
multicenter survey in Japan and describe 2 representative
cases of ocular inflammatory disease after mnRNA COVID-
19 vaccination. The purpose of this study was to identify
uveitis diseases occurring after COVID-19 vaccination and
to inform patients and health care providers.


http://crossmark.crossref.org/dialog/?doi=10.1007/s10384-022-00962-9&domain=pdf
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Methods

Sixteen Japanese institutions that provide uveitis consulta-
tions participated in this retrospective survey. The ethics
review committee of Kyushu University and of each par-
ticipating facility approved the study protocol, and the study
was conducted in accordance with the tenets of the Decla-
ration of Helsinki. Patients diagnosed with ocular inflam-
matory events within 14 days of COVID-19 vaccination
between February 2021 and December 2021 were included,
including both new-onset and relapse cases, and both first-
and second-vaccination cases. The time period of within 14
days (2 weeks) after vaccination was established on the basis
of data from a study of uveitis associated with vaccines other
than the COVID-19 vaccine, in which the mean time from
vaccination to disease onset was 16 days [9]. A question-
naire was sent to each institution, and clinicians filled out
the following information from the patient’s medical record:
age, sex, type of vaccine, number of vaccination (first or
second), day of onset, type of ocular inflammatory event,
visual acuity and intraocular pressure at onset day, ocular
findings, results of clinical examination, and clinical course.
The cases that had definite onset and vaccination dates and
that occurred within 14 days of vaccination were analyzed.

Results

Sixteen institutions responded to the survey, providing data
on a total of 46 cases. We selected the 37 cases that had
exact dates of vaccination and disease onset that occurred
within 14 days of vaccination. The study population, type of
vaccine, and time after vaccination are described in Table 1
according to the number of vaccinations. The mean age was
53.4 £ 16.4 years (range 26-86 years); 15 patients (41%)
were male. Fifteen cases occurred after the first vaccination,
and 22 cases, after the second vaccination. Twenty-eight

patients had been administered the BNT162b2 vaccine
(Pfizer-BioNTech), and 8 patients, the mRNA-1273 vaccine
(Moderna), whilst 1 patient had no information about the
type of vaccine. The mean time to onset after vaccination
was 6.3 + 4.2 days (range 1-14 days), and 29 of the cases
were new cases, and 8, recurrent cases. The details of the
ocular inflammatory events are shown in Fig. 1. Vogt-Koy-
anagi-Harada disease (VKH), including 2 cases of VKH-like
uveitis, was the most common, occurring in 17 cases (46%,
95% CI = 31%-62%), followed by anterior uveitis in 6 cases
(16%, 95% CI = 7%-32%), infectious uveitis in 3 cases (8%,
95% CI = 2%-22%), sarcoidosis-associated uveitis in 1 case
(3%, 95% CI = -0.75%-15%), other events in 6 cases (16%,
95% CI = 7%-32%), and unclassified uveitis in 4 cases (11%,
95% CI = 4%-25%). Infectious cases consisted of 2 cases
of acute retinal necrosis and 1 case of tuberculous uveitis,
and the other ocular inflammatory events included 2 cases
of acute zonal occult outer retinopathy (AZOOR), 1 case of
acute posterior multifocal placoid pigment epitheliopathy
(APMPPE), 1 case of optic neuritis, 1 case of multiple eva-
nescent white dot syndrome (MEWDS), and 1 case of Pos-
ner-Schlossman syndrome. In terms of vaccine type, VKH
was the most common event among those vaccinated with
either the BNT162b2 vaccine or the mRNA-1273 vaccine
(12 cases with the BNT162b2 vaccine and 4 cases with the
mRNA-1273 vaccine). Two representative cases are shown
below.

Case reports
Case 1

The patient was a 78-year-old woman who had no history
of ocular diseases and had a history of diabetes mellitus and
heart failure. She became aware of vision loss in both eyes
9 days after receiving her first BNT162b2 vaccine and came
to Kyushu University Hospital 7 weeks after vaccination.

Table 1 Description of the

. X Total After first vaccination  After second vaccination
study population according to
the number of vaccinations Background  No. of patients 37 15 22
Age,y 53.4+16.4 (26-86)
Sex, male 15 3 12
Sex, female 22 12 10
Vaccine BNT162b2 28 11 17
mRNA-1273 8 3 5
Unknown 1 1 0
Other Time after vac-  6.3+4.2 (1-14) 6.5+3.9 (1-13) 6.9+4.3 (1-14)
cination (days)
New-onset 29 9 20
Relapse 8 6 2

@ Springer



16 Y. Yasaka et al.
ALL BNT162b2 mRNA-1273
Unclassified Unclassified
1% 7%
Unclassified
Other
Other 18% 25%
16% VKH i VKH
46% Sarcoidosis 45% 50%
Sarcoidosis 4% Othoer
3% Ao 13%
Anterior Infectious ur\\/;rtligr :
Infectious uveitis uveitis 21% Infect'lqus
uveitis 16% 7% ° uveitis
8% 12%

VKH 17 VKH 12 VKH 4
Anterior uveitis 6 Anterior uveitis 6 Anterior uveitis 0
Infectious uveitis 3 Infectious uveitis 2 Infectious uveitis 1
Sarcoidosis 1 Sarcoidosis 1 Sarcoidosis 0

Other 6 Other 5 Other 1
Unclassified 4 Unclassified 2 Unclassified 2

Total 37 Total 28 Total 8

Fig. 1 Distribution of ocular inflammatory diseases of all patients (left column), BNT162b2-vaccinated patients (middle column), and mRNA-

1273-vaccinated patients (right column)

She was also aware of headaches and tinnitus. Examination
revealed fine keratic precipitates and an anterior chamber
cell grade of 1+ in both eyes. Fundoscopy revealed optic
disc swelling and retinal folds, both of which are findings of
panuveitis (Fig. 2a). Optical coherence tomography revealed
remarkable retinal-choroidal folding, serous retinal detach-
ment, and choroidal thickening (Fig. 2b). In fundus fluo-
rescein and indocyanine green angiography, we could see
multifocal areas of pinpoint fluorescein dye leakage and
vigorous optic disc hyperfluorescence of both eyes (Fig. 2c,
d). In addition to these clinical findings, we diagnosed VKH
because the patient had cerebrospinal fluid pleocytosis and
findings positive for HLA-DR4. The patient was treated with
intravenous methylprednisolone of 1 g/day for 3 days, intra-
venous dexamethasone of 8 mg/day for 3 days, and of 6 mg/
day for 4 days, followed by oral prednisolone at an initial
dosage of 40 mg/day. The oral prednisolone was gradually
tapered after the initial therapy. The choroidal thickness
gradually reversed to normal, and the choroidal fold and
serous retinal detachment disappeared in 3 weeks.

Case 2
The patient was a 71-year-old man who had no history of

ocular diseases. He complained of vision loss in both eyes
13 days after receiving his second BNT162b2 vaccine and
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went for a check-up at a nearby hospital about 5 weeks after
vaccination, where he was diagnosed with suspected optic
neuropathy. He was referred to Kyushu University Hospi-
tal about 7 weeks after vaccination. Examination revealed
fine keratic precipitates (partially resembling mutton-fat
precipitates) and an anterior chamber cell grade of 1+ in
both eyes. Optic disc swelling and retinal folds were seen
on funduscopy (Fig. 3a). Optical coherence tomography
showed remarkable retinal-choroidal folding and choroi-
dal thickening, but serous retinal detachment was not seen
(Fig. 3b). Fundus fluorescein and indocyanine green angiog-
raphy showed multifocal areas of pinpoint fluorescein leak-
age, vigorous optic disc high fluorescence, and dark spots
in the choroid in both eyes (Fig. 3c, d). Because he also had
cerebrospinal fluid pleocytosis and was HLA-DR4 positive,
we diagnosed VKH and prescribed the same steroid therapy
as in case 1. The inflammatory findings were improved at 10
days after the treatment.

Discussion

Many virus vaccines have been developed and put into prac-
tical use, preventing the devastating effects of numerous
infectious diseases. On the other hand, adverse reactions to
vaccines can sometimes be fatal and should always be taken



A multicenter study of ocular inflammation after COVID-19 vaccination

17

Fig.2 a Remarkable optic disc
swelling was seen in both eyes
in the fundus photograph. b
Optical coherence tomography
revealed retinal-choroidal fold-
ing, serous retinal detachment,
and choroidal thickening in
both eyes. ¢ Fundus fluores-
cein angiography showed high
fluorescein in the optic disc in
both eyes. d Indocyanine green
angiography showed dark spots
in the choroid
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Fig.3 a The fundus photo-
graphs showed marked swelling
and reddishness of the optic
disc of both eyes. b Optical
coherence tomography revealed
retinal-choroidal folding and
choroidal thickening in both
eyes. ¢ Fundus fluorescein
angiography showed vigorous
optic disc high fluorescence in
both eyes. d Indocyanine green
angiography showed dark spots
in the choroid
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into consideration. Several vaccines have also been devel-
oped for COVID-19, which has been pandemic since 2019.
The efficacy of these vaccines has been proven in clinical
trials, and vaccination is well underway; however, as the
administration in various countries progresses, reports of
the appearance of systemic adverse events have emerged,
as with other virus vaccines. There have also been reports
of ocular diseases, including uveitis, anterior uveitis, macu-
lar neuroretinopathy, retinal vascular occlusion, corneal
graft rejection, and scleritis [10-12]. Most of these reports
are case reports or single-center reports, with only a few
reports including a large number of cases at multiple centers
[13, 14]. Ours is the first report of a multicenter survey of
COVID-19 vaccine-associated uveitis in Japan.

In this study, the most common ocular inflammatory dis-
ease after COVID-19 vaccination was VKH. VKH was diag-
nosed according to the Revised Diagnostic Criteria for VKH
[15]. The 2 cases shown here were diagnosed on the basis of
the typical ocular findings included in the diagnostic criteria,
such as serous retinal detachments, choroidal thickening, and
fluorescein angiography findings, as well as the presence of
cerebrospinal fluid pleocytosis. Two cases reported in the
survey form were also described as having VKH-like dis-
ease because of their ocular findings, but these cases did not
fully meet the diagnostic criteria. One case had no choroidal
thickening and the other had no neurologic findings. It is
possible that the pathogenetic mechanism of inflammation
in vaccine-induced uveitis differs from that of typical uveitis,
resulting in different ocular findings. Other reports to date
have shown a higher frequency of anterior uveitis. In their
multinational case series, Testi and colleagues reported 70
patients with ocular inflammatory events after COVID-19
vaccination [13]. The patients they analyzed experienced
the inflammatory events within 14 days of vaccination, as
did the patients of our survey. Anterior uveitis was the most
common event (n =41, 58.6%) followed by posterior uveitis
(n=9, 12.9%) and scleritis (n = 7, 10.0%). Bolletta and col-
leagues reported on 42 eyes of 34 patients with uveitis and
other ocular inflammatory complications after COVID-19
vaccination in Italy [14]. Their patients had various types
of diseases, such as anterior uveitis (n = 5, 11.9%), reti-
nal vein occlusion (n =5, 11.9%), herpetic keratitis (n = 3,
7.1%), multiple evanescent white dot syndrome (MEWDS)
(n = 3, 7.1%), toxoplasma retinochoroiditis (n = 3, 7.1%),
VKH reactivation (n = 2, 4.8%), and anterior scleritis (n =
2,4.8%). Chen and colleagues reported a case series in Asia
in which 10 eyes of 7 patients exhibited ocular complica-
tions after vaccination [16]. Unlike in the above-mentioned
reports by Testi and colleagues and Bolletta and colleagues,
most of the cases in the study by Chen and colleagues were
diagnosed with VKH (n = 3, 30.0%), as in our study. A
recent epidemiologic survey of uveitis in Japan revealed
that sarcoidosis was the most common (10.6%), followed

by VKH (8.1%) [17]. The fact that the frequency of VKH (n
= 17, 46%) was higher than that of sarcoidosis (n = 1, 3%)
in the present survey suggests that the present group of cases
was not collected by chance, but a collection of cases due to
vaccination and that the pathogenesis of the disease may be
similar to that of VKH.

In Japan, the BNT162b2 vaccine (Pfizer-BioNTech),
mRNA-1273 vaccine (Moderna), and ChAdOx1-S vaccine
(Oxford-AstraZeneca) are currently available. Most people
are vaccinated with the BNT162b2 or mRNA-1273 vaccine,
which means the majority of vaccinations are of the mRNA-
type, and only these 2 vaccines were found to cause adverse
reactions of uveitis in this survey. Although the number of
cases of uveitis caused by the BNT162b2 vaccine in Japan
is high, this may be due to the high rate of vaccination with
the BNT162b2 vaccine in Japan, and the difference in the
frequency of cases caused by different vaccines is unknown.

Several possible mechanisms of adverse vaccine reactions
have been discussed, including reactions to the adjuvants
that are added to vaccines to enhance their efficacy. Adju-
vants are thought to induce autoimmune reactions in pre-
disposed or genetically susceptible individuals [18]. Other
possibilities include molecular similarity of the vaccine pep-
tide to the uveitic peptide [19], but the precise mechanism
of uveitis development following COVID-19 vaccination
remains unknown.

The main limitation of this study is that it was a retrospec-
tive questionnaire survey, making it difficult to prove a defi-
nite cause-and-effect relationship between vaccination and
the development of uveitis. This study does not provide evi-
dence that vaccination was associated with the onset of ocu-
lar inflammatory events. However, because the vaccination
rate in Japan is already over 80%, it would be difficult to con-
duct a prospective study with a nonvaccinated control group.
In addition, in the present study, cases in which symptoms
developed within 14 days of vaccination were included as
vaccine-related uveitis, but there may also have been cases
in which vaccination-related symptoms developed more
than 14 days after vaccination, making it difficult to deter-
mine the exact incidence of the disease. Finally, because the
main objective of this study was to determine the frequency
of vaccine-related cases and to provide patients and health
care providers with information on the symptoms that may
occur in patients with postvaccination uveitis, we did not
analyze whether the frequency of onset differs depending
on the presence or absence of underlying disease or whether
there is a difference in response to treatment or prognosis
compared with nonvaccine-related uveitis. Further detailed
investigations on these issues are needed.

In this survey, we reported on the actual onset and char-
acteristics of ocular inflammatory events following vacci-
nation in a multicenter study. Although vaccination is the
most effective means of avoiding severe symptoms caused
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by COVID-19, it should be kept in mind that vaccination
can sometimes cause ocular side effects, including ocular
inflammatory events.
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