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Abstract

Little is known about the potential ocular adverse events following mRNA-1273 vaccine. We
aimed to report a case of multiple evanescent white dot syndrome (MEWDS) developing 3
days following the administration of MRNA-1273 vaccine booster. A 71-year-old white myopic
female presented with complaints of seeing “pulsating light” and scotoma with her left eye
that started about 3 days following mRNA-1273 vaccine booster administration. The patient
was found to have multiple scattered white-yellow outer retinal lesions on dilated fundus
exam of the left eye. Visual symptoms and exam findings continued to improve without any
intervention confirming a short-lived and self-limiting disease course. Clinical presentation
was consistent with a clinical diagnosis of MEWDS. Ophthalmologists need to take detailed
vaccination history in patients presenting with MEWDS.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Multiple evanescent white dot syndrome (MEWDS) is a rare, usually unilateral, inflam-
matory chorio-retinal disease and is characterized by the appearance of multiple short-lived
white dots on clinical exam. MEWDS predominantly affects young myopic women and is
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preceded by viral illness in about one-third of cases [1]. MEWDS has also been reported
following the administration of various vaccines including inactivated influenza vaccine, HPV
vaccine, hepatitis B vaccine, rabies vaccine, and following the simultaneous administration of
hepatitis Aand yellow fever vaccines [2-6]. Recently, MEWDS has also been reported following
the administration of BNT162b2 mRNA vaccine (Pfizer-BioNTech, NYC, NY, and Mainz,
Germany) to prevent infection from the severe acute respiratory syndrome coronavirus 2
that causes COVID-19 disease [7, 8].

The mRNA-1273 vaccine (Moderna, Cambridge, MA, USA) is an mRNA-based vaccine that
is lipid nanoparticle (LNP)-encapsulated and nucleoside-modified, which encodes the severe
acuterespiratory syndrome coronavirus 2 spike glycoprotein and is used to prevent COVID-19
disease [9]. The mRNA-1273 vaccine is an FDA-approved 2-dose vaccine administered intra-
muscularly 28 days apart with a booster dose offered 6 months after completion of the two
primary doses [10]. Common local and systemic side effects include pain at site of injection,
headache, fatigue, myalgia, and chills [11]. Few ocular events have also been previously
reported following the administration of the mRNA-1273 vaccine. These include one case of
reactivation of HLA-B27-associated anterior uveitis, one case of retinal vasculitis, and 1 case
of central retinal vein occlusion [7]. However, to the best of our knowledge, no other ocular
morbidities - including white dot syndromes - have previously been reported following
vaccination with the mRNA-1273 vaccine. We report a case of MEWDS developing 3 days
following the administration of mRNA-1273 booster vaccine dose.

Case Report

A 71-year-old white female who is known to our clinic presented with a new and sudden
onset of experiencing a brief episode of seeing “pulsating light” with her left eye that was
immediately followed by mild blurriness of her vision in that eye as well as noticeable dark-
ening of the left peripheral field of vision. The symptoms started 4 days prior to presentation
to clinic and only 3 days following administration of mRNA-1273 booster vaccine. Patient
recalled developing mild malaise and soreness at the site of injection that lasted for 1 day.
Patient reported having the 1st and 2nd mRNA-1273 vaccine doses administered 8 months
prior to presentation and the influenza vaccine administered 31 days prior to presentation.
Patient also recalled testing positive for COVID-19 approximately 4 months prior to presen-
tation after coming in close contact with a positive COVID-19 case. Patient admitted for only
temporarily losing her senses of taste and smell for few days after testing positive for
COVID-19. Patient is a myope and had a history of retinal tear in the left eye that was treated
with laser barricade few years back. Patient reported having a remote history of hyster-
ectomy more than 25 years ago for “ovarian cysts” but does not recall the exact medical
condition, and medical records were not available for review. Patient is taking simvastatin 10
mg daily for hypercholesterolemia as well as vitamins B12 and D.

On exam, vision was 20/25 in the right eye and 20/30 in the left eye with normal pres-
sures in both eyes. No cells or flare were seen in either the anterior chamber or vitreous in
both eye. Dilated fundus exam of the left eye was significant for multiple faint outer retinal
lesions in the peripapillary and peri-macular areas and extending to the periphery that
were white-yellow in color (color fundus photo of left eye at baseline about 10 months prior
to presentation is shown in Fig. 1a, and color fundus photo of left eye at day of presentation
is shown in Fig. 1b). Dilated fundus exam was also noted for posterior vitreous detachments
with evidence of myopic degeneration in both eyes and laser scars surrounding retinal hole
in the left eye. The outer retinal lesions seen on exam in the left eye demonstrated hyper-
autofluorescence on fundus autofluorescence (FAF) imaging (FAF image of left eye at baseline
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Fig. 1. a Color fundus photo of left eye at baseline about 10 months prior to presentation. b Color fundus
photo of left eye at presentation showing multiple faint white-yellow outer retinal lesions more concentrated
around the nerve and the peri-macular area but also extending to the mid-periphery (arrows). ¢ Color fundus
photo of left eye 6 weeks following presentation showing the continued resolution and evolution of the
outer retinal lesions.

Fig. 2. a Fundus autofluorescence (FAF) image of left eye at baseline about 10 months prior to presentation.
b FAF image of left eye at presentation showing hyper-autofluorescence of the retinal lesions (arrows). c FAF
image of left eye 6 weeks following presentation showing the continued resolution of previously seen lesions
with the appearance of additional new lesions on the temporal macula (arrows).

about 10 months prior to presentation is shown in Fig. 2a, and FAF image of left eye at day
of presentation is shown in Fig. 2b). Spectral domain-optical coherence tomography
(SD-OCT) scans showed multiple small subretinal hyper-reflective lesions in the macula
that were more concentrated nasally with disruption of the ellipsoid zone (EZ) (SD-OCT
scan through the macula of left eye at baseline about 8 months prior to presentation is
shown in Fig. 3a, and SD-OCT scan through the macula of left eye at day of presentation is
shown in Fig. 3b). Fluorescein angiography demonstrated hyper-fluorescence of the retinal
lesions in a characteristic wreath pattern with no evidence of leakage (shown in Fig. 4a).
Humphrey visual field (HVF) 30-2 of the left eye at baseline revealed enlarged blind spot,
and full-field electroretinogram of the left eye showed mildly depressed response (shown
in Fig. 5a, Fig. 6). Systemic workup to rule out autoimmune and infectious etiologies came
back negative, and chest X-ray was unremarkable. A provisional diagnosis of MEWDS in the
left eye was made in the setting of a recent mRNA-1273 vaccine booster shot adminis-
tration. Patient continued to notice spontaneous improvement of the symptoms without
any intervention. Repeat imaging about 6 weeks following presentation showed sponta-
neous improvement of previously documented findings (shown in Fig. 1c, 2¢, 3¢, 4b). Repeat
HVF 30-2 of the left eye about 8 weeks following presentation also revealed resolution of
enlarged blind spot (shown in Fig. 5b).
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Fig. 3. a Spectral domain-optical coherence tomography (SD-OCT) scan through the macula of left eye at
baseline about 8 months prior to presentation demonstrating normal retinal anatomy. b SD-OCT scan taken at
the same location at presentation demonstrating multiple subretinal hyper-reflective material (thick arrow)
and disruption of the ellipsoid zone (EZ, thin arrow). ¢ Repeat SD-OCT scan 6 weeks following presentation
showing continued resolution of the subretinal hyper-reflective material and the restoration of the EZ.

Fig. 4. a Fluorescein angiography (FA) image of left eye at presentation showing hyper-fluorescence of the
retinal lesions with many showing a characteristic wreath pattern (arrows). b FA image of left eye 6 weeks
following presentation showing nonspecific patchy fluorescence consistent with the resolution and evolu-
tion of the outer retinal lesions.

Discussion

We report here a case of MEWDS developing just 3 days following the administration of
mRNA-1273 vaccine booster. The spontaneous resolution and improvement of symptoms in
our case are similar to the disease course of MEWDS that has been reported following the
administration of the BNT162b2 mRNA vaccine [7, 8]. However, our case presented at an
older age of 71 years following a booster dose compared with an age range of presentation
between 18 and 53 years following the administration of the 1stor 2nd doses of the BNT162b2
mRNA vaccine doses in the other reported cases. The benign nature of MEWDS developing
following the administration of mRNA-based vaccines is consistent with the established and
largely benign natural history of MEWDS in general.

While the timing of the disease development following the vaccine administration in our
case suggests an association, it is difficult to establish a causation given the poorly under-
stood pathophysiology of MEWDS as well as the poorly understood pathogenesis behind
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Fig. 5. a Humphrey visual field (HVF) 30-2 of left eye at presentation showing enlarged blind spot. b HVF
30-2 of left eye 8 weeks following presentation showing resolution of the enlarged blind spot.

the development of ocular events following vaccinations in general. Three competing hypotheses
have been suggested to explain the pathophysiology of MEWDS based on multimodal imaging
analysis: first, as a primary choriocapillaris disease leading to hypoperfusion of the chorio-
capillaris and vaso-occlusive ischemic injury to the outer retinal layers [12]; second, as a
primary disease process targeting the RPE layer and resulting in secondary injury to the outer
segments of the photoreceptor layer [13]; and third, as a primary photoreceptoritis disease
leading to direct injury to the inner and outer segments of the photoreceptors [14].

If a causation does exist between mRNA-based vaccines and MEWDS, it is likely an immu-
nologic process potentially involving molecular mimicry secondary to induction of anti-
bodies toward the S-protein that is cross-reacting with self-antigens in the eye [15]. Another
possible mechanism involves immunologic reaction to the LNPs encapsulating the mRNA
vaccine. LNP and liposomes, in general, are known to be related to two immunological
phenomena. First, accelerated blood clearance secondary to the production of IgM antibodies
toward polyethylene glycol component of the lipid layer leading to eventual rapid clearance
from the blood by the spleen. This anti-polyethylene glycol antibody production has been
shown following 1V, SC, and IM routes of administration. Second, complement activation-
related pseudo-allergy which is a non-IgE acute hypersensitivity reaction resulting from
complement activation following IV administration [16-18].

In conclusion, we reported a case of MEWDS developing 3 days following the adminis-
tration of an mRNA-1273 vaccine booster, which had a benign self-limiting disease course.
This case underscores the importance of taking detailed history of recent vaccination in
patients presenting with MEWDS, especially in the new era of COVID-19 disease, but it should
not discourage vaccinations against COVID-19 disease as the benefits of vaccination signifi-
cantly outweigh the risks. However, questions remain about how to best council patients
who developed MEWDS shortly after vaccination against COVID-19 disease regarding any
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Fig. 6. Full-field electroretinogram (ffERG) showing mildly depressed response of the left eye with significant

asymmetry between the two eyes.
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additional vaccine boosters in the future. More research is needed to better establish the
exact relationship between MEWDS and mRNA-based vaccines as well as vaccinations in
general.
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