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ABSTRACT 
Background: Vaccine-associated intraocular inflammation has been 
reported with several vaccines, including the Pfizer-BioNTech mRNA 
COVID-19 (BNT162b2) vaccine. While rare, these ocular adverse events 
warrant further investigation to better understand their clinical course, 
ideal management, and long-term outcomes. Anterior uveitis has been 
the most commonly reported manifestation following mRNA COVID-19 
vaccination, but optimal treatment strategies and risk of recurrence 
remain unclear.  
 

Aims: To report three cases of acute anterior uveitis occurring within 
weeks of COVID-19 vaccination, assess their response to treatment and 
follow up course, and review existing literature on vaccine-associated 
uveitis. 
 

Methods: This case report analyzes three patients who developed acute 
anterior uveitis following COVID-19 vaccination. All patients underwent 
a comprehensive ophthalmic evaluation at presentation, including best-
corrected visual acuity, slit-lamp examination, intraocular pressure 
measurement, and dilated fundus exam. These patients were managed 
with topical corticosteroids and were followed over the course of 30 
months to assess response to treatment as well as any recurrence or 
complications. 
 

Results: Each case of uveitis was successfully treated with topical 
corticosteroids, leading to complete resolution of inflammation without 
requiring systemic immunosuppressants. One patient experienced a mild 
recurrence eight weeks after the second vaccine dose, which was 
controlled with a second course of topical corticosteroids. No further 
recurrences were observed with long-term follow-up extending up to 30 
months. Laboratory and imaging evaluations were negative for systemic 
inflammatory or infectious causes. 
 

Conclusion: All three cases of acute anterior uveitis after COVID-19 
vaccination responded well to topical corticosteroids, with no evidence 
of persistent or recurrent inflammation or long-term complications. 
These findings suggest that, in the absence of previously documented 
systemic autoimmune disease or other concerning features, COVID-19 
vaccine associated acute anterior uveitis can be effectively managed with 
topical therapy alone, without the need for extensive systemic workup. 
Larger studies are needed to further investigate these findings and 
management strategies. 
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Introduction 
Vaccination has been a cornerstone of public 
health, reducing the burden of infectious diseases 
and preventing millions of deaths worldwide. While 
vaccines are generally safe and well-tolerated, 
they can be associated with immune-mediated 
adverse effects, including intraocular inflammation, 
and particularly, uveitis. A comprehensive review 
of vaccine-associated uveitis cases identified 
several vaccines linked to this adverse event; 
notably, the hepatitis B vaccine accounted for the 
highest number of cases. Other vaccines 
implicated include the human papillomavirus (HPV) 
vaccine, the influenza vaccine, the Bacille 
Calmette-Guerin (BCG) vaccine, the measles-
mumps-rubella (MMR) vaccine, and the varicella 
vaccine. 1 The pathogenesis of vaccine-associated 
uveitis is not fully understood; however, proposed 
mechanisms involve molecular mimicry, where 
vaccine-derived peptides resemble ocular 
antigens, leading to an autoimmune response, and 
antibody-mediated hypersensitivity reactions.1 
While these occurrences are relatively rare, they 
underscore the importance of monitoring and 
reporting ocular inflammatory responses following 
vaccination to better understand and manage this 
potential adverse event. New vaccine technology 
surfaced with the COVID-19 pandemic, namely 
mRNA, and was found to have strong effectiveness 
in preventing hospitalization and mortality rate 
caused by this pathogen.2,3 Just like its 
predecessors, this new mRNA vaccine technology 
has been found in several studies to have some 
association with intraocular inflammation. 
Reported inflammatory manifestations include 
anterior uveitis, anterior scleritis, acute macular 
neuroretinopathy, panuveitis, paracentral acute 
middle maculopathy (PAMM), and subretinal 
fluid.4,5,6,8,9 The most common manifestation was 
acute anterior uveitis in studies investigating 
ocular effects of vaccination.10,11 Further studies 
focusing on demographic trends of COVID-19 
vaccine associated uveitis have found that most 
cases occur in middle aged females who do not 
have previous medical history of uveitis.7 Similar to 
other vaccines, the ocular complications observed 
following COVID-19 vaccination are believed to 
result from vaccine-induced immunologic responses, 

including molecular mimicry and antibody-
mediated hypersensitivity reactions. 12 While these 
adverse events remain rare, they highlight the 
need for clinicians to remain vigilant for potential 
ocular side effects to ensure timely diagnosis and 
appropriate management. In the following 
manuscript, we report three cases of anterior 
uveitis that developed within three weeks of Pfizer-
BioNTech mRNA COVID-19 (BNT162b2) 
vaccination and describe their response to 
treatment and follow up course over a 30-month 
follow-up period. 
 

Methods 
This case report was conducted by retrospective 
chart review of three patients who developed 
acute anterior uveitis following vaccination with 
the BNT162b2 mRNA COVID-19 vaccine. Data, 
including patient demographics, ocular and 
systemic medical histories, symptom onset in 
relation to vaccination, clinical exam findings, 
laboratory investigations, imaging, treatments 
regimens, and follow up outcomes were all 
collected from clinical records. All patients 
underwent comprehensive ophthalmic examinations 
at presentation, including best corrected visual 
acuity, slit-lamp exam, intraocular pressure 
measurement, and dilated fundus examination. 
Additional testing and imaging were performed 
when clinically indicated. Patients were treated 
with topical corticosteroids and cycloplegics 
according to the degree of anterior chamber 
inflammation. Long-term follow-up was performed 
to monitor for recurrence or complications. 

 
Results 
 
CASE 1 
A 64-year-old male presented with redness, 
decreased vision and light sensitivity in the right 
eye (OD) for 3 weeks. There was no significant past 
medical history for systemic disease, and he was 
not on any medications. His past ocular history was 
unremarkable except for bilateral mild nuclear 
sclerotic cataracts; there was no previous history of 
intraocular inflammation. His visual acuity was 
20/20 in both eyes one year before this visit. His 
symptoms started three days after receiving the 
second dose of the BNT162b2 mRNA COVID-19 
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vaccine. His best corrected visual acuity was 20/50 
OD and 20/20 in the left eye (OS). Intraocular 
pressure (IOP) in both eyes (OU) was normal. 
Anterior segment examination OD was significant 
for 1+ conjunctival and episcleral injection. The 
anterior chamber OD had small fine keratic 
precipitates (KPs), 2+ cells and 1+ flare. Posterior 
synechiae was present from 6 to 9 o’clock, with 

mild nuclear sclerosis and trace inflammatory cells 
in the anterior vitreous. Anterior segment 
examination OS was normal. Dilated fundus 
examination OU showed an attached retina 
without retinal hemorrhage, vasculitis or choroidal 
detachment. Macular Spectral-Domain Optical 
Coherence Tomography (SD-OCT) OD (Figure 1 Top) 
revealed significant cystoid macular edema (CME).  

 

 
 

Figure 1: Top: Cystoid macular edema (CME) upon presentation. Bottom: Resolution of CME one month 
after treatment with topical corticosteroids 
 
He was diagnosed with acute anterior uveitis and 
CME OD. Topical Prednisolone Acetate 1% was 
started four times a day (QID) as well as 
Cyclopentolate 1% twice a day (BID). Laboratory 
evaluation was negative, which included Human 
Leukocyte Antigen B-27 (HLA-B27), complete 
blood count with differential, C-reactive protein, 
erythrocyte sedimentation rate, Syphilis serology, 

Lyme Antibody by Enzyme-Linked Immunosorbent 
Assay (ELISA), Lysozyme, Angiotensin Converting 
Enzyme, Rheumatoid Factor, Anti-Nuclear 
Antibody, Human Immunodeficiency Virus (HIV), 
Quantiferon Gold, and a chest X-ray. Since the 
patient did not present with any nasopharyngeal 
or systemic symptoms and had no history of a 
previous infection, polymerase chain reaction 
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(PCR) testing for the Covid-19 virus was not 
performed.  At the time of his presentation PCR 
testing was restricted to symptomatic patients. 
 

On his next visit (day 8) visual acuity improved to 
20/40 OD. Anterior segment examination OD 
revealed a few fine KPs, and 1+ cells with no flare 
in the anterior chamber. Topical medications were 
continued as initially prescribed. 
 

One month after initial presentation visual acuity OD 
improved to 20/25. Anterior segment examination 
showed no residual inflammation with resolution of 
CME on SD-OCT (Figure 1 Bottom). Cyclopentolate 
was discontinued and prednisolone acetate tapered 
weekly. No evidence of acute inflammation or 
CME in either eye after 26 months follow up.   
 
CASE 2 
A 43-year-old female nurse presented with the 
complaint of filmy vision and redness OD for 6 
days. She reported no similar symptoms in the 
past. Her past medical and ocular history were 
unremarkable, and she was on no systemic 
medications. The patient was vaccinated with the 
first dose of the BNT162b2 mRNA Covid-19 
vaccine three weeks prior to the start of her 
symptoms. She denied a history of SARS-CoV-2 
infection and had no previous COVID antigen or 
antibody testing.  
 

Her visual acuity was 20/40 OD and 20/30 OS. 
Intraocular pressures were normal OU. Slit lamp 
examination revealed 3+ cell and 1+ flare in the 
anterior chamber and a few non-granulomatous 
fine KPs OU. The right pupil was irregular with 
posterior synechiae. The left pupil and lens were 
unremarkable. Posterior segment examination 
including the vitreous, retina, choroid and optic 
nerve were normal OU.  
 

The patient underwent a uveitis work-up for anterior 
uveitis. She had an unremarkable comprehensive 
regular health check-up with diagnostic tests by 
her primary care physician recently. Her uveitis 
diagnostic workup included a normal complete 
blood count (CBC) with differential, a negative 
HLA B27, and a normal chest x-ray. Since the 
patient did not present with Covid-19 infectious 
symptoms and had no history of previous infection, 
PCR testing for the virus was not performed. 
 

The patient was diagnosed with anterior uveitis 
secondary to the BNT162b2 mRNA Covid-19 

vaccine. Her uveitis was treated with topical 
Difluprednate 0.05% QID with gradual weekly 
tapering based on the response to therapy. Vision 
returned to 20/20 in both eyes in 1 month with 
complete resolution of her anterior uveitis OU. She 
discontinued her topical corticosteroids. Eight 
weeks after the second vaccine dose, she returned 
to clinic with similar complaints as in the initial visit. 
She was found to have recurrent acute anterior 
uveitis OU with 3+ cells, 1+ flare and fine KPs. 
Intraocular pressure was normal OU. Topical 
Difluprednate 0.05% drop QID was restarted and 
tapered weekly. No recurrences of anterior uveitis 
were noted off corticosteroids up to 28 months. 
 

CASE 3 
A 38-year-old female with past medical history of 
gout, chronic kidney disease - stage 2, asthma, and 
alopecia areata presented with bilateral eye pain 
and photosensitivity for one day. Her only 
additional relevant history was a second dose of 
the BNT162b2 vaccine three weeks prior to 
presentation. A limited uveitis work-up for 
tuberculosis (TB) and syphilis were negative. On 
examination, her visual acuity was 20/20 OU. She 
was found to have non-granulomatous acute 
anterior uveitis in OU with 3+ cells, 1+ flare, and 
fine KPs. Posterior segment examination was 
unremarkable. She was started on topical 
Prednisolone Acetate 1% Q2h, as well as 
Cyclopentolate 1% BID initially with complete 
resolution of inflammation within 2 weeks. 
Cyclopentolate was discontinued at 2 weeks and 
prednisolone acetate was tapered over 6 weeks.  
No recurrence of anterior uveitis off topical 
corticosteroids was detected up to 31 months. She 
was diagnosed with COVID vaccine related uveitis. 
Since the patient did not present with Covid-19 
infectious symptoms and had no history of 
previous infection, no PCR testing for the virus was 
performed. 
 

Discussion 
Several vaccines have previously been reported to 
cause intraocular inflammation2. Vaccine 
associated uveitis has been described for hepatitis 
B (HBV), human papillomavirus (HPV), influenza 
virus, Bacille Calmette-Geurin (BCG), measles-
mumps-rubella (MMR), and others.3,4  
 

The recent COVID-19 pandemic has led to the 
rapid development of mRNA vaccines. The extent 
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and severity of the pandemic necessitated the fast 
and massive production of a vaccine. mRNA 
technology was very convenient and effective with 
minimal adverse events in short-term follow up, 
which led to quick approval of two mRNA vaccines 
for emergent use.13,14 Like their predecessors, 
these new COVID vaccines have been studied to 
reveal new adverse ocular associations. Both 
anterior and nonanterior uveitis have been 
documented secondary to vaccination.10,11,15 A 
study by Kim et al. analyzed 473,934 individuals 
with a history of uveitis who received COVID-19 
vaccinations. The findings revealed that the 3 
month and 1 year cumulative incidences of post-
vaccination uveitis were 8.6% and 16.8%, 
respectively. Notably, in this study, a higher risk 
was observed between the first and second 
vaccine doses, and the risk decreased after 
subsequent vaccinations.10 Similarly, Tomkins-
Netzer et al. conducted a population-based study 
involving over 2.6 million individuals who received 
the BNT162b2 mRNA COVID-19 vaccine. They 
reported 100 and 88 cases of noninfectious uveitis 
within 21 days after the first and second vaccine 
doses, respectively, noting a slight increase in risk 
compared to the general population (estimated 
attributable risk of 1.12 cases per 100,000 
vaccinations after the first dose and estimated 
attributable risk of 0.86 cases per 100,000 
vaccinations after the second dose).11 Furthermore, 
Chang et al. performed a nationwide retrospective 
cohort study in South Korea, comparing vaccinated 
and unvaccinated cohorts. The study found a 
modestly higher risk of uveitis within 180 days of 
COVID-19 vaccination, especially among females, 
noting that a history of noninfectious uveitis was a 
significant risk factor.15 There are multiple previous 
case series detailing management of both COVID 
vaccine-induced uveitis and other vaccine-induced 
uveitis with topical and systemic corticosteroids 
combined, all documenting resolution of symptoms 
at the end of the follow up period.16,17 Watad et al. 
discussed autoimmune/inflammatory syndromes 
induced by vaccine adjuvants in general, highlighting 
cases where exposure to vaccine adjuvants led to 
autoimmune conditions, including uveitis, which 
were managed successfully by corticosteroids.16 
More specific to COVID vaccination, Pan et al. 
reported a case of bilateral uveitis following 
COVID-19 vaccination, which was treated with a 
combination of topical and systemic corticosteroids, 

resulting in complete resolution of symptoms.17 Though 
severity of presenting symptoms certainly plays a 
role in treatment decisions, our study proposes 
that the systemic portion of the treatment regimen 
may not be necessary for patients presenting with 
uveitis secondary to COVID vaccination, especially 
if degree of inflammation is not greater than those 
seen in our cases. Specifically, as we saw resolution 
of all three cases with use of only topical 
corticosteroids as treatment, it is not unreasonable 
to suggest that topical corticosteroids alone may be 
enough to treat the complication in the short term 
as well as prevent recurrence far into the future. 
This is a point that needs to be further researched 
in larger studies in the future. 
 

Several hypotheses have been proposed to 
explain vaccine induced uveitis, but the exact 
pathogenesis is often unknown. The Mrna vaccine 
induces the host to produce a specific 
immunoglobulin and cellular response against the 
virus, which allows host immune cells to establish 
immunity. However, the immune response may 
produce molecular mimicry with immunogenic 
uveal tissue peptides and result in intraocular 
inflammation.2 A similar mechanism has been 
offered as an explanation for the development of 
thyroiditis and hepatitis after vaccination.18 In the 
setting of live attenuated vaccines, uveitis may be 
triggered by direct infection by the virus. Another 
proposed mechanism involves vaccine adjuvants 
causing hypersensitivity reactions, which has been 
described and referred to as autoimmune 
conditions induced by adjuvants or Shoenfeld 
Syndrome.5 Aluminum salt is the adjuvant that is 
frequently reported to have immunogenic 
potential in vaccines and is incorporated in the 
Hepatitis A vaccine.19 The most widely used 
vaccine preservative, polyethylene glycol, has also 
been reported to cause anaphylactic reactions.20 
Specific to the BNT162b2 Mrna COVID-19 vaccine, 
Rabinovitch et al. proposed that vaccine-induced 
type1 interferon secretion may create autoimmune 
manifestations in patients with a previous history 
or susceptibility to autoimmune reactions.8 The 
uveitis associated with vaccines is usually a transient 
anterior uveitis responsive to topical corticosteroids.3 
 

We observed three cases of intraocular inflammation 
that developed within 3 weeks following vaccination 
with the BNT162b2 mRNA Covid-19 vaccine. Long 
term follow-up for these patients (average 30 
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months) demonstrated no recurrences after initial 
treatment, further corroborating the BNT162b2 
mRNA Covid-19 vaccine as the presumed etiology 
of intraocular inflammation in these cases. Many 
studies have retrospectively reviewed incidence of 
intraocular inflammation following vaccination, but 
few have followed patients’ specific treatment 
regimens and long-term recovery.  
 

Although our three cases do not establish a causal 
role for the vaccine, these patients had no other 
obvious cause, work up for systemic inflammatory 
diseases were negative, and none of them showed 
any signs of recurrence with up to 30 months of 
follow up. A retrospective study using CDC 
database and Prevention Vaccine Adverse Event 
Reporting System analyzed 853 reported cases of 
vaccine associated uveitis following BNT162b2 
vaccination and found that only 1.17% of patients 
had previous history of systemic autoimmune 
disorders.21 The findings of our case report align 
with those reported in the aforementioned article, 
collectively indicating that a comprehensive systemic 
workup may not be imperative for patients presenting 
with uveitis following COVID-19 vaccination, 
particularly in cases where resolution is achieved 
through topical corticosteroid treatment. This is 
further supported in the cases we presented as 
none of the patients had a recurrence after 
treatment was completed. At this point, it is 
unknown whether new mRNA vaccine technology, 
preservatives, and/or adjuvant effects are responsible 
for the emergence of uveitis in these cases. We 
have already reported these cases as potential 
vaccine-related adverse events to the Food and 
Drug Administration (FDA). Vaccine administrators 
should remain aware that intraocular inflammation 
may be associated with BNT162b2 mRNA Covid-19 
vaccination. With widespread vaccination, there 
has already been reports not only of other types of 
intraocular inflammation, but also more systemic 
inflammation. Most notably, cases of myocarditis 
and pericarditis have been reported, particularly 
among younger males following mRNA vaccination. 
These events, while rare, have prompted ongoing 
surveillance and research to better understand their 
incidence and underlying mechanisms.22 Further 
studies with long term follow up of these patients 
will help us better understand if any association is 
indeed warranted, if any risk factors might contribute 
to this complication, and how to best manage 
patients affected by the condition.

Conclusion 
This case report describes three patients who 
developed acute anterior uveitis following 
vaccination with the BNT162b2 mRNA COVID-19 
vaccine. All cases responded well to topical 
corticosteroid therapy without requiring systemic 
immunosuppressive treatment. Importantly, no 
recurrences were observed with follow-up periods 
up to 30 months. These findings suggest that 
anterior uveitis following COVID-19 vaccination 
may be effectively managed with topical 
corticosteroids alone, without the need for an 
extensive diagnostic work-up in the absence of 
other concerning clinical features. Long-term 
follow-up of affected patients demonstrated 
favorable outcomes without persistent or 
recurrent inflammation or visual complications. 
Further studies involving larger cohorts are 
necessary to confirm these findings and establish 
definitive management guidelines for COVID-19 
vaccine associated uveitis. 
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