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A CARE-compliant article: a case report of
possible association between recurrence of
multiple evanescent white dot syndrome and the

Herpesviridae family
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Abstract \
Rationale: Multiple evanescent white dot syndrome (MEWDS) is a self-limited multifocal chorioretinopathy that typically affects |
otherwise healthy young females in the second to fourth decades of life. Current understanding of the pathophysiology of MEWDS is
still limited. One of the possible underlying causes is an infectious etiology.

Patient concerns: A 24-year-old female with recurrent episodes of typical MEWDS ocular manifestation was observed over 2
years. Viral-specific antibody serologic tests showed evidence of exposure to the Herpesviridae family during the acute stage of
MEWDS in the first and recurrent episodes.

Diagnoses: MEWDS was diagnosed by the clinical findings and ancillary testing results of fundus photography, optical coherence
tomography, fluorescein angiography, indocyanine green angiography and electroretinogram. The laboratory serology data was
positive for varicella-zoster virus (VZV) immunoglobulin M (IgM) in the first episode and exhibited high Epstein—Barr virus (EBV)
elevated immunoglobulin G (IgG) titer in the recurrent episode.

Interventions: Due to the self-limited nature of MEWDS, we observed the clinical course without intervention.

Outcomes: During acute onset of MEWDS, serologic data for VZV IgM antibody was positive in the first episode. Two years later,
the patient had recurrent episodes of MEWDS in the contralateral eye. Serologic study showed highly elevated IgG titer (1:160) of
Epstein-Barr virus capsid antigen (EB-VCA) in the acute stage. The follow-up paired serum virus serology test showed that the prior
EB-VCA IgG titer decreased fourfold to 1:40 in the recovery stage.

Lessons: Recurrence of MEWDS may be associated with acute systemic infection of the Herpesviridae family or virus-induced
autoimmune inflammatory reaction.

Abbreviations: BRB = blood-retina barrier, EBV = Epstein—Barr virus, EZ = ellipsoid zone, FAG = fluorescein angiography, HSV =
herpes simplex virus, ICGA = indocyanine green angiography, IgG = immunoglobulin G, IgM = immunoglobulin M, IOP = intraocular
pressure, MEWDS = multiple evanescent white dot syndrome, OCT = optical coherence tomography, RPE = retinal pigment

epithelium, VZV = varicella-zoster virus.
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1. Introduction

Multiple evanescent white dot syndrome (MEWDS) was first
described in 1984 by Jampol et al as an idiopathic, multifocal,
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chorioretinopathy. It affects females more than males, with a
ratio of 5:1.1'! These patients are typically healthy and in their
second to fourth decades of life. Roughly, half of the patients
affected by this disease state that they had a prodromal flu-like
illness preceding their ocular complaints of blurred vision,
shimmering photopsias, dyschromatopsia, and a paracentral and
often temporal scotoma.'*! While MEWDS is mostly a unilateral
process, bilateral cases of MEWDS have been described.?!
On examination, visual acuity may vary from 20/20 to 20/400,
and a relative afferent pupillary defect may be present. The
anterior segment is often void of signs of inflammation; however,
mild vitreous cells are often present. The optic nerve may be
hyperemic. The characteristic, multiple, ill-defined, yellow-
white dots are located at the level of the retinal pigment
epithelium (RPE) or outer retina and are distributed predomi-
nantly in the perimacular area and extend out to the mid-
peripheral retina. Classical foveal granularity appearance is
observed."! Optical coherence tomography (OCT) displays
subtle disruptions of the ellipsoid zone (EZ) of the photoreceptor
cells in the acute inflammatory stage.”>*®! These ocular signs
usually spontaneously resolve within weeks to months, and
recurrence is rare.
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This paper reports 1 typical case of recurrent MEWDS. Ocular
findings, multimodal imaging, and serological data are described.
The pathogenesis of recurrent MEWDS is still unclear. This
report investigates and proposes the association between
recurrent MEWDS and the Herpesviridae family, which may
provide clues for predicting whether patients with MEWDS are
likely to suffer from recurrent episodes. It also discusses the
possible pathogenesis pathway of MEWDS recurrence in the
same eye or the contralateral eye.

2. Case report

A 24-year-old Chinese female presented with persistent flashes of
light and blurred vision in the left eye, which she had experienced
for 10 days. She had contracted an upper respiratory tract
infection a week before. Otherwise, she had no medical history of
systemic illness or recent vaccinations. No systemic varicella or
prior vaccinations of varicella-zoster virus (VZV) were noted
before this episode. The visual acuity of both eyes was 6/5. The
intraocular pressure (IOP) was 22 mmHg in the right eye and 18
mmHg in the left eye. Examinations of the anterior chamber and
vitreous revealed no cells or flares.

Fundus photography showed numerous white dots over the
macula to the mid-peripheral fundus, with characteristic, foveal,
and yellowish granularity (Fig. 1A). OCT examination showed
disruption of the EZ and accumulations of hyperreflective
material extending through the interdigitation zone, the EZ, and
the outer nuclear layer (Fig. 2A). These lesions gradually
recovered during the follow-up period. Fluorescein angiography
(FAG) revealed typical, “wreathlike,” multifocal, hyperfluores-
cent, white spots during early stages. Minimally staining lesions
in late angiograms were also noted (Fig. 3A). Indocyanine green
angiography (ICGA) revealed hypofluorescent dots in both early
and mid-phases of the angiogram (Fig. 4A), corresponding with
the hyperfluorescent pattern seen in FAG. Late phases of ICGA
showed a larger hypofluorescent pattern, and some were
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Figure 2. Optical coherence tomography examination (OCT) showed foveal
disruption at the ellipsoid layer, also involving interdigitation zone and outer
nuclear layer. (A) The first episode occurring in the left eye. (B) The recurrent
episode occurring in the right eye.

confluent, forming a larger hypofluorescence zone. Humphrey
30-2 visual field testing demonstrated a superior and temporal
paracentral scotoma with an enlarged blind spot in the acute
stage, which gradually improved in the recovery stage (Fig. SA).
Electroretinogram showed markedly decreased scotopic and
photopic a-waves and b-waves of the lesion eye. The laboratory
data, including blood cell counts, complement C3, C4, erythro-
cyte sedimentation rates, C-reactive protein, and antinuclear
antibodies, were within normal ranges. However, the virus
serology immunofluorescent assay test was positive for the VZV
immunoglobulin M (IgM) antibody and the herpes simplex virus
type 1 (HSV-1) immunoglobulin G (IgG) antibody. Both the VZV

Figure 1. Fundus photography showed numerous white dots over the macula to the mid-peripheral fundus, with characteristic yellowish foveal granularity (inset).
(A) The first episode occurring in the left eye. (B) The recurrent episode occurring in the right eye.
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Figure 3. (A) Fluorescein angiography revealed typical “wreath-like” multifocal hyperfluorescent spots of early stage in the left eye during the first episode, (left). Minimally
staining lesions in late angiograms were also noted (right). (B) Recurrent episode occurring in the right eye, mild hyperfluorescent spots were shown during late stage.

Figure 4. (A) Indocyanine green angiography (ICGA) revealed multiple hypofluorescence dots at the peripapillary area, around fovea and peripheral retina, some
were confluent forming larger hypofluorescent zone in the left eye during first episode. (B) Recurrent episode in the right eye, multiple hypofluorescence dots
scattered near fovea and were confluent at the peripapillary area.
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Figure 5. (A) Humphrey visual field testing demonstrated superior and temporal paracentral scotoma with an enlarged blind spot and mean deviation —7.57
decibels in the acute stage of left eye during first episode (left). Follow-up test showed gradually improved with mean deviation —1.94 decibels (right). (B) Recurrent
episode in the right eye, visual field testing demonstrated inferior paracentral scotoma with an enlarged blind spot and mean deviation —4.1 decibels (left). Follow-up

test showed gradually improved visual field (right).

IgG antibody and the herpes simplex virus type 2 (HSV-2) IgG
antibody were negative. Due to the self-limited nature of
MEWDS, we observed the clinical course without intervention.
After detailed explanation of the study, the patient had provided
informed consent for the publication of the case.

Two years later, the patient experienced persistent flashes of
light with acute onset of blurry vision in her right eye following an
upper respiratory tract infection. Her previous lesion in the left
eye was subjectively fine. The visual acuity of both eyes was 6/5.
The IOP was 17 mmHg in the right eye and 18 mmHg in the left
eye. Examinations of the anterior chamber and vitreous revealed
no cells or flares. As in the initial episode, her fundus
photography during recurrence disclosed multiple white dots
in the peripheral retina (Fig. 1B). OCT examination showed
disruptions of the EZ, with an accumulation of irregularly-
shaped, hyperreflective materials at the foveal region (Fig. 2B).
FAG revealed mildly hyperfluorescent spots during the late stage,
partially corresponding to the white dots seen with fundus
photography (Fig. 3B). ICGA showed multiple hypofluorescent
dots scattered near the fovea in the late phase (Fig. 4B).
Humphrey 30-2 visual field testing demonstrated an inferior and
temporal paracentral scotoma with an enlarged blind spot during
the initial test (Fig. 5B). Laboratory results disclosed highly
elevated titer (1:160) of the Epstein-Barr virus (EBV) capsid

antigen (EB-VCA) IgG antibody in the acute phase. The EB-VCA
IgM antibody and the VZV IgM antibody were negative in this
episode. After 2 months of regular follow-up, the multimodal
imaging results and the visual outcome of the patient recovered
smoothly, and prior EB-VCA IgG titer decreased fourfold to 1:40
in the recovery stage. Despite the recurrence, this patient still had
visual acuity of 6/5 in both eyes.

3. Discussion

Recurrent MEWDS may be associated with acute infection of the
Herpesviridae family or virus-induced autoimmune inflammato-
ry retinitis. This study reported a chronic, recurrent case of
typical MEWDS, with a good visual outcome and complete
resolution of retinal white dots and OCT foveal disruption. In
this case, during the acute MEWDS phase, concurrent systemic
virus infections were confirmed by virus serologic data. These
tests were positive for VZV IgM in the first episode and highly
elevated for EBV IgG in the recurrent episode.

Current understanding of the pathophysiology of MEWDS is
still limited. However, it is widely believed that pathological
events in acute MEWDS involve the RPE and the outer segment
of photoreceptor cells. Supporting evidence from a recent,
multimodal imaging study of early stage MEWDS showed double
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RPE lines due to fluid leakage and inflammation of the RPE
layer.!”! Later, overall disruption of the EZ and the interdigitation
layer were observed via OCT. FAG displays classic, wreathlike,
hyperfluorescence of retinal lesions, as in this case, coming from
dilation of retinal microcirculation due to the inflammation at the
middle or deep retinal capillary.!®!

The exact mechanism of MEWDS recurrence in this case is still
unknown. One possibility of the underlying cause is an infectious
etiology.””! This patient demonstrated a recurrent episode of
typical MEWDS presentation in the contralateral eye 2 years after
the initial episode. She also suffered from a prodromal flu-like
illness before the ocular manifestation of MEWDS in both
episodes. During the acute phase of MEWDS, her laboratory
serology data was positive for VZV IgM in the first episode and
exhibited high EBV IgG titer in the second episode. Both VZV
and EBV are members of the Herpesviridae family, sharing a
common feature of latency and, later, relapse in the host.'%!!
MEWDS recurrence in this patient over the 2-year period is
arguably similar to other cases, in which people experienced
relapses of Herpesviridae systemic infections.""*! The latent EBV
virus harboring in B cells can be reactivated in vitro by
stimulating B-cell receptors. In the present case, this suggests
that reactivation in vivo may occur when the infected B-cell
responds to unrelated infections.!'%!

Another possible cause of the MEWDS relapse in this patient is
a virus-induced, autoimmune reaction. Jampol et al proposed
that specific environmental triggers, such as viruses or other
pathogens, may interact with susceptive genes, causing predis-
posed patients to develop specific, autoimmune, inflammatory
chorioretinopathy.'"®! Based on previous studies of the various
pathogens that may be associated with MEWDS, ! this
present research proposes that the pathogens involved play a
crucial role in predicting whether MEWDS will relapse.
Therefore, the authors hypothesize that, when a patient becomes
infected by a member of the Herpesviridae family, the pathogen’s
ability to be latent and relapse may predispose this patient to
suffer from future, recurrent MEWDS. Due to the inability of the
host immune system to eliminate this virus completely, viral
shedding and EBV-infected cells persist at low levels, approxi-
mately 1 in 10,000 to 100,000 memory B cells.*"!

The pathogenesis pathway of recurrent MEWDS occurring in
the same, or the contralateral, eye is also an issue that warrants
further discussion. The authors’ prior study has suggested that,
during the MEWDS latent state, RPE may serve as a reservoir for
EBV-infected memory B cells.!'8! Thus, this work hypothesizes
that recurrence in the same eye indicates the reactivation of a
latent virus at its original, latent, RPE site. Due to the longevity of
memory cells, reactivation of a latent virus may happen a few
years after the initial exposure.l”! Conversely, recurrence in the
contralateral eye may mean that virus-infected memory B cells
hematogenously travel to the retina of the contralateral eye by
crossing the blood-retina barrier or by crossing the chorioca-
pillaris and RPE cell barrier.™® This hypothesis is further
supported by the study of Asano et al, who suggested that the
pathological, chorioretinal changes in myopic individuals might
make their blood-retina barrier more vulnerable to pathogen
invasion; hence the higher prevalence of myopia in Japanese
patients with MEWDS.”*! In summary, the authors believe that
there are different pathogenesis pathways regarding MEWDS
relapse in the same eye or the contralateral eye. However, this
hypothesis might be challenged by the findings of Li and Kishi,**
who performed retinal functional tests in MEWDS cases with
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multifocal and full-field electroretinogram. Their results showed
that there was bilateral dysfunction of photoreceptors’ outer
segments, despite the unilateral onset of clinical symptoms and
the fundus lesions in most patients with MEWDS.[??!

The potential limitation of this study lies in the fact that, due to
EBV’s sensitivity to subtle changes in the immune system, changes
in the viral burden or atypical behavior of EBV as detected in
serum immunoglobulin levels may be an indirect effect of a
compromised immune system, particularly in autoimmune
diseases.!*?! Anterior chamber paracentesis with polymerase
chain reaction of aqueous fluid may be a more specific approach
to detect intraocular virus loading.**! Furthermore, the high
percentage of the seropositive population in Taiwan might also
create the possibility that the positive serology in MEWDS was
found by chance.!*’!

In conclusion, this research reports that concurrent active virus
infections occurred in a case with MEWDS recurrence, and thus,
MEWDS recurrence may be associated with acute infection of the
Herpesviridae family or virus-induced autoimmune inflammato-
ry retinitis. Future study and comparisons of recurrence patterns
for each pathogen may help produce further insights on the
pathophysiology of recurrent MEWDS.
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