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Case Report
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Abstract

Purpose: To present the first case of macular serpiginous choroiditis after COVID-19 infection. Methods: A single case was
analyzed. Results: A 28-year-old previously healthy man presented with severe unilateral vision loss in the left eye. A fundus
examination showed severe atrophic pigmentary changes that corresponded with optical coherence tomography (OCT) findings of
a rapidly progressing amoeboid-like lesion disrupting the ellipsoid zone and retinal pigment epithelium. Multimodal imaging, including
fundus autofluorescence, OCT angiography, and indocyanine green angiography, was supportive of serpiginous choroiditis. After a
comprehensive systemic workup, the diagnosis of macular serpiginous choroiditis was confirmed. No improvement was seen with
high-dose steroids; therefore, an immunosuppressive regimen was initiated. Conclusions: An exaggerated choroidal inflammatory
response may be triggered by a COVID-19 infection, although causation cannot be inferred. Retinal manifestations should be

considered when assessing patients presenting with visual symptoms after COVID-9 infection.
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Introduction

Although respiratory disease from SARS-CoV-2 has been exten-
sively documented, the ocular associations related to COVID-19
continue to be reported in the literature. Conjunctivitis remains the
most frequent COVID-19 ocular manifestation (11.4%); however,
an increasing number of cases of retinal and choroidal involvement
have been reported.! Diverse posterior segment manifestations
have been found, including cotton-wool spots, retinal hemorrhages,
posterior uveitis, retinal ischemia, and optic neuropathies.> Some
centers have had a significant increase in white-dot syndrome refer-
rals during the pandemic, including serpiginous choroiditis.?

Serpiginous choroiditis is a rare, idiopathic, sight-threatening
posterior uveitis often observed in healthy young or middle-aged
individuals that tends to have a poor visual prognosis. It is charac-
terized by asymmetric, recurrent, progressive inflammation of the
choroid, resulting in atrophy of the choriocapillaris and retinal pig-
ment epithelium (RPE).*’ Although the exact pathogenesis is
unclear, serpiginous choroiditis has been proposed to be immuno-
genic in nature, often preceded by a viral prodrome. Various infec-
tious etiologies have been implicated, including tuberculosis,
syphilis, and the herpes virus.> COVID-19 has also been proposed
as an immunologic trigger for reactivation of serpiginous choroidi-
tis, with 1 documented case to date of recurrence after COVID-19
infection.®

We present what to our knowledge is the first case of macu-
lar serpiginous choroiditis onset after COVID-19 infection.

Case Report

A 28-year-old healthy man presented with severe vision loss in
the left eye after 2 months of transient blurred vision lasting sev-
eral hours as well as binocular horizontal diplopia. Associated
symptoms, including recurrent left-sided headaches and nausea,
began during his deployment in the Navy, 1 month after poly-
merase chain reaction confirmed a COVID-19 infection. Eight
months before the onset of symptoms, the patient noted a 4-day
history of hand—foot-mouth disease. His medical history and
ocular history were unremarkable, and he was not taking any
medications. Of note, there was no history of ocular trauma or
exposure to lasers or tuberculosis.
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Figure |. Near-infrared reflectance of (A) the right eye and (B) the left eye on initial presentation (I month before referral to the
retina clinic). (C—H) Near-infrared reflectance and optical coherence tomography (OCT) images show cuts of the left eye through

the hyperreflective choroidal lesions. Arrows on OCT show the hyperreflective spots in the inner choroid that correspond with the
hyperreflective areas nasal to the fovea seen on near-infrared reflectance. There is mild attenuation of the external limiting membrane,
ellipsoid zone, and retinal pigment epithelium interdigitation lines. The neurosensory retina appears otherwise normal.

The patient initially presented to an ophthalmology clinic
with a best-corrected visual acuity (BCVA) of 20/20 OD and
20/80 OS. Electroretinography was ordered to assess subtle
parafoveal changes observed nasally in the left eye; however,
his symptoms worsened before the test could be performed and
he was referred to the retina service for a workup. On presenta-
tion to the retina clinic 1 month after symptom onset, the
patient’s BCVA was 20/20 OD and counting fingers OS. The
intraocular pressure was 18 mm Hg and 16 mm Hg, respec-
tively. There was no relative afferent pupillary defect. There
was grade 2 (Standardization of Uveitis Nomenclature criteria)
anterior chamber inflammation in the left eye. Otherwise, an
anterior segment examination was unremarkable. Funduscopy
showed significant atrophic pigmentary changes in the left
macula. Of note, there was no vitritis or vasculitis. The fundus-
copy examination of the right eye was normal.

Spectral-domain optical coherence tomography (OCT) of
the left macula at initial presentation showed mild attenuation
of the foveal ellipsoid zone (EZ) (Figures 1 and 2A). Focal
hyperreflectivity of the inner choroid was noted nasal to the
foveal center (Figure 2A). Although hyperreflective foci was
seen in the vitreous on OCT, no vitreous cells were seen clini-
cally at the initial visit and subsequent visits. On near-infrared
reflectance imaging, there was a group of multiple, small,
round, hyperreflective lesions nasal to the fovea that localized
to the hyperreflective choroidal findings on OCT (Figure 1).
One month later, after observation only, the patient presented
to the retina clinic with severe atrophy of the outer retina and
inner retina that was apparent on OCT (Figure 2B). Near-
infrared reflectance imaging showed expansion of the hyper-
reflective lesion through the macula, with an amoeboid-like
shape (Figure 2B).
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Figure 2. Serial progression of near-infrared reflectance and optical coherence tomography (OCT) images of the left eye performed (A) at
the patient’s initial presentation to the eye clinic, (B) 4 weeks later, (C) 5 weeks later, and (D) 4 months after the initial visit. Near-infrared
reflectance shows an irregular area of hyperreflectivity at the macula that corresponds with the hyperreflective foci in the outer retina

and choroid on OCT. Over time, there is significant atrophy of the outer and inner retina with disruption of the ellipsoid zone and retinal
pigment epithelium. Four months after the initial visit, a new pigment epithelial detachment is seen. In addition, there is a notable change in
choroidal thickness over time as follows: 342 um at the initial presentation, 378 pm at | month, and 233 um at 4 months.

On fundus photography, the macular atrophic lesion appeared
as a gray—yellow patch with indistinct borders (Figure 3, A and
B). Fundus autofluorescence showed a corresponding hypoauto-
fluorescent macular lesion surrounded by an amoeboid hyperau-
tofluorescent ring projecting away from the fovea (Figure 4B).
OCT angiography (OCTA) en face analysis showed severe inner
choroidal ischemia at the lesion site (Figure 3, C and F). There
was no macular neovascularization on OCTA. Indocyanine
green angiography (ICGA) analysis also showed early-phase
and late-phase hypofluorescence of the lesion, indicating cho-
roidal ischemia (Figure 3, D and E).

An extensive inflammatory and infectious workup, including
a complete blood count, complement proteins C3/C4, C-reactive
protein, serum angiotensin-converting enzyme, renal function
tests, liver function tests, an antineutrophil antibody screen, and
a vasculitis panel (antimyeloperoxidase, antiproteinase, antiglo-
merular basement membrane screens) yielded results within nor-
mal range or negative. Bartonella, toxocara serology, toxoplasma
immunoglobulin (Ig) M and IgG, a Lyme disease antibody test, a
syphilis enzyme immunoassay, an interferon gamma release assay
tuberculosis test, and an HIV test were all negative. Aqueous
fluid samples from the left eye were negative for adenovirus,
cytomegalovirus, herpes simplex viruses 1 and 2 and varicella

zoster. Computed tomography of the head and magnetic reso-
nance imaging of the brain were within normal limits.

Based on the clinical presentation, imaging, and laboratory
testing, the patient was diagnosed with macular serpiginous cho-
roiditis. He was started on 60 mg of oral prednisone daily. Because
there was no subjective or objective improvement after 1 month
and due to steroid-related side effects, he was tapered off the pred-
nisone and started on 150 mg of oral azathioprine daily.

Conclusions

Serpiginous choroiditis is a rare, idiopathic eye disease char-
acterized by asymmetrically bilateral, recurrent, progressive
inflammation of the choroid that results in atrophy of the cho-
riocapillaris and RPE.> To our knowledge, ours is the first
documented case of macular serpiginous choroiditis present-
ing after a COVID-19 infection.

Macular serpiginous choroiditis was diagnosed after a compre-
hensive assessment to eliminate possible causes that may be mas-
querading as placoid maculopathy. The most common etiology,
tuberculosis-related serpiginous-like choroiditis, was deemed to
be unlikely because there was no known exposure to tuberculosis
and the interferon gamma release assay bloodwork was negative.
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Figure 3. Multimodal imaging of the choroidal lesion | month after initial presentation. True color fundus photography of (A) the right eye
and (B) the left eye shows a large unilateral gray—yellow macular lesion in the left eye. Indocyanine green angiography of the left eye shows
hypofluorescence of the lesion during (D) the early phase and (E) the late phase of the study that corresponds with choroidal nonperfusion.
Optical coherence tomography angiography en face analysis of (C) the choriocapillaris and (F) the choroid in the left eye shows severe

ischemia of the affected choriocapillaris.

The differentiation between serpiginous choroiditis and serpigi-
nous-like choroiditis is critical because the immunosuppressive
drugs used for serpiginous choroiditis can reactivate and exacer-
bate tuberculosis infection. The observed macular presentation
was distinct from that of tuberculosis-related serpiginous-like
choroiditis, which typically involves stippled, multifocal lesions
in the posterior pole and fundus periphery and is often associ-
ated with significant vitritis.” Similarly, acute syphilitic poste-
rior placoid chorioretinitis, which presents with large yellowish,
multifocal placoid lesions and significant vitritis in immuno-
compromised hosts,® was ruled out by laboratory work. In addi-
tion, the characteristic imaging hallmarks of acute syphilitic
posterior placoid chorioretinitis were not seen on OCT, includ-
ing reversible, irregular focal thickening and nodularity of the
RPE with a disrupted EZ, and progressive hyperfluorescence
with focal hypofluorescence or leopard spotting was not seen
on fluorescein angiography.® All other infectious workups were
negative.

Ocular trauma was ruled out based on the patient’s history. The
dendritic-like radiations of the lesion on the near-infrared reflec-
tance and rapid enlargement of a central macular lesion without
peripheral lesions raised the suspicion for handheld laser—induced
maculopathy. However, the patient firmly denied any exposure to
handheld or high-power lasers. In addition, there were no psychi-
atric comorbidities or clinical concern for intentional self-harm.
There were also no atrophic laser burns in the iris. Despite EZ and
RPE disruption, the OCT images lacked characteristic findings,
such as the hyperreflective vertical streaks and angular signs of

Henle fiber layer hyperreflectivity in the outer retina, which
would be expected with choroidal ischemia and thermal injury to
the layer.>!°

Inflammatory and placoid maculopathies were therefore at
the top of the differential diagnoses. This was supported by the
characteristic hypofluorescence on early-phase and late-phase
ICGA (Figure 3, D and E) and choroidal flow voids on OCTA
(Figure 3, C and F). Unilateral acute idiopathic maculopathy
was considered, especially in the context of the patient’s history
of hand—foot—mouth disease. However, the prolonged 8-month
onset after exposure makes this hypothesis less plausible.

Unilateral acute idiopathic maculopathy usually self-resolves
spontaneously with near-complete recovery of vision, in contrast
to the severe maculopathy observed in our patient (Figure 2, C
and D). Also, multiple evanescent white-dot syndrome (MEWDS)
and acute retinal pigment epitheliitis, known to have better clini-
cal outcomes, were ruled out. Acute posterior multifocal placoid
pigment epitheliopathy and serpiginous choroiditis thus emerged
as the most likely diagnoses. Although they present similarly in
the acute phase, acute posterior multifocal placoid pigment epi-
theliopathy is typically multifocal and symmetric and spontane-
ously resolves within weeks with mild to moderate residual RPE
changes. However, the pronounced unilateral macular disruption
observed on imaging were suggestive of serpiginous choroiditis.
Ampiginous choroiditis, or relentless placoid chorioretinitis, was
less likely because of its multifocal and widespread peripheral
lesion distribution. We also determined that persistent placoid
maculopathy was not consistent with our findings given the rapid
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Figure 4. Widefield pseudocolor fundus photography and fundus autofluorescence of the left eye at | month (A and B) and 4 months
(C and D) from initial presentation. Images show a large foveal hypoautofluorescent lesion surrounded by an irregular hyperautofluorescence

border that evolved over time.

decline in VA and the absence of bilateral disease.!! Therefore,
after an extensive workup, the patient was diagnosed with mac-
ular serpiginous choroiditis.

Interestingly, the patient’s choroidal thickness changed over
time; it was 342 um on presentation, 378 pm 1 month later, and
233 pum 4 months later (Figure 2). Increasing choroidal thickness
during acute inflammation and subsequent thinning after resolu-
tion is well-documented in posterior uveitis, consistent with an
inflammatory process.'? The small pigment epithelial detachment
observed on OCT (Figure 2C) was likely secondary to endovascu-
lar damage, increased vascular permeability, and blood—retinal
barrier breakdown.'® Furthermore, the presence of choroidal
hyperreflective foci (Figure 1) raises intriguing questions about the
disease process. Although studies have shown similar findings in
diabetic macular edema and dystrophies such as retinitis pigmen-
tosa, there is no known evidence of similar patterns in patients with
uveitis.'*!> It is speculated that these foci represent accumulations
of activated microglial cells or migration of disrupted pigmented
RPE cells.'

To our knowledge, there is only 1 other report of serpiginous
choroiditis after COVID-19 infection, in which a 41-year-old
woman presented with multifocal peripapillary lesions in the
left eye consistent with disease reactivation 1 month after a mild
infection.® Although most serpiginous choroiditis cases (80%)
manifest with peripapillary lesions extending outward from the
optic disc, our patient had a new onset of the rare macular variant.’

This variant is marked by an unfavorable prognosis attributed to
early foveal involvement. A growing body of research proposes
that SARS-CoV-2 may serve as a proinflammatory trigger in
susceptible hosts, inducing autoimmune and autoinflammatory
dysregulation.®!*!” The choroid’s rich vascular supply naturally
fosters a favorable environment for inflammatory processes, but
the exact mechanisms remain an active area of research.

Various forms of posterior uveitis have been reported after
COVID-19 infection. To date, there have been 2 reported instances
of ampiginous choroiditis, an entity sharing features of serpigi-
nous choroiditis. The patients, both in their early 20s, developed
bilateral ampiginous choroiditis approximately 1 week after
COVID-19 infection.'”!® Similar to the report from Providéncia
et al,’ 1 patient had preexisting retinal lesions, suggesting that
COVID-19 may have triggered a reactivation. Our patient did not
have evidence of previously known retinal disease. Furthermore,
there have been reports linking COVID-19 to other forms of
inflammatory choroidopathies, including acute posterior multifo-
cal placoid pigment epitheliopathy, punctate inner choroidopathy,
and multifocal choroiditis.'®!*? In addition, numerous patients
have presented with MEWDS after COVID-19 infection.?!">*
Although a subset of patients had evidence of previous inflamma-
tory ocular disease, many were young healthy patients presenting
for the first time. Some presented acutely during or immediately
after COVID-19 infection, while others, like our patient, experi-
enced a delayed onset of weeks to months.
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The temporal association between our patient’s COVID-19
infection and the onset of serpiginous choroiditis raises intriguing
questions about the role of the virus in triggering or exacerbating
such conditions. Causation cannot be definitively established;
however, our findings echo the sentiments of other researchers
who have proposed a potential link between COVID-19 and cho-
roidal inflammation. Many studies have noted optic nerve and
vascular changes occurring weeks to months after COVID-19
infection, including acute posterior multifocal placoid pigment
epitheliopathy starting 6 weeks after infection and MEWDS
symptoms developing 10 weeks after infection.”>?>2* However,
these timelines are not exhaustive because retinopathies may ini-
tially go undetected when asymptomatic. Our observations align
with this concept, showing that chorioretinal changes can mani-
fest subacutely as the disease progresses. Nonetheless, serpigi-
nous choroiditis is extremely rare, comprising 1% to 5% of all
uveitis cases in areas of nonendemic tuberculosis, while COVID-
19 is an increasingly common disease.?’

The initial treatment for active serpiginous choroiditis lesions
involves systemic corticosteroid therapy, while immunosuppres-
sive therapy is crucial for preventing recurrences. Our patient was
started on a daily oral regimen of azathioprine 150 mg to reduce
the risk for recurrence and potential damage to the right eye.
Unfortunately, the visual prognosis is usually quite poor, particu-
larly in cases characterized by extensive atrophy and scarring.

In conclusion, we present what to our knowledge is the first
case of macular serpiginous choroiditis with an onset after a
COVID-19 infection. Our findings align with the existing litera-
ture on ocular complications after COVID-19 infection; however,
the atypical macular variant in this case makes it unique. Further
research is required to elucidate the role of COVID-19 infection in
the development of this rare disease.
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