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Transient myopia due to choroidal
effusion: A novel ocular complication
of COVID-19 infection
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COVID-19 was declared as a global pandemic by the WHO in
2020. Although it is a respiratory virus, ocular complications
and manifestations of the infection have been reported in
different forms. We report a case of transient myopia and narrow
angles due to choroidal effusion following infection by the
SARS-COV-2 virus. We propose that the ability of the virus to
incite an inflammatory response in the host body may be the
mechanism behind the disease entity. This is a novel, previously
undocumented ocular complication in case of a COVID-19
infection.
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The world recently faced a new threat in the form of a virus
that was given the status of a global pandemic by the WHO.!
COVID-19is caused due to infection by a respiratory virus, severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).”! The
virus, owing to its high infectivity, spreads quickly and widely,
and its numbers are still increasing.”!
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Although it is primarily a respiratory virus, the close
anatomical relationship between the eye and the respiratory
tract enables the virus to reach and infect the ocular structures.*!
In addition, the receptors of respiratory and ocular epithelial
cells have been shown to share similar structural configurations,
which might explain the affinity between the virus and the
ocular tissue.l! Various clinical ophthalmic presentations
of COVID-19 infection have been described, including
episcleritis,®! anterior uveitis,®! retinal hemorrhages,”! optic
neuritis,® and cranial nerve palsy."!

SARS-COV-2 has been isolated in the tear of infected
patients, and there are several case reports of conjunctivitis
related to the virus. However, to the best of our knowledge,
there is no other documented case of COVID-19 presenting with
choroidal effusion, acute angle closure, and transient myopia.

Case Report

A 28-year-old female, who is a medical student, was tested
positive for COVID-19 by rapid antigen test and confirmed by
RT-PCR. During her stay in the hospital, she was treated with
remdesivir for 3 days and with dexamethasone (tapering dose).
Her respiratory symptoms were relieved after 3 days and she
was managed conservatively for COVID-19 after that. During
treatment, after 10 days of initiating therapy, she started
complaining of sudden-onset diminution of vision with
autorefractometer values of =3.00 DS (OU), which progressed
to —6.00 DS in both the eyes in the next 3 days. The patient
was tested negative for COVID-19 by RT-PCR test and was
referred to our eye clinic for further management. On arrival,
the uncorrected visual acuity was 6/24 (OD) and 6/60 (OS). On
subjective refraction, the patient presented —5.50 DS in the right
eye (OD) and -7.00 DS in the left eye (OS) with a best-corrected
visual acuity (BCVA) of 6/6 and 6/9, respectively. Color vision
was intact. On Goldman’s applanation tonometry, the intraocular
pressure (IOP) was 26 mm Hg in OD and 24 mm Hg in OS. On
gonioscopy, no angle structures were seen in both the eyes (OU).
Slit-lamp examination revealed narrow angles in both eyes and
there was no other significant anterior segment finding noted.
+90 D fundus examination through undilated pupils revealed
normal disc and macula. Further investigations were ordered
for evaluation. Ultrasound bio-microscopy (UBM) of both eyes
revealed a shallow AC due to anterior pushing of the iris, with
the right eye having cystic choroidal effusion in the temporal
and inferior quadrant and the left eye having cystic changes
nasally [Fig. 1]. Ultrasound B-scan (USG-B) of OD revealed a
shallow choroidal effusion in the superior temporal quadrant

with a mild increase in macular thickness. USG B-scan of OS
also revealed a shallow choroidal effusion in the inferior and
temporal quadrant. VEP, which was done to rule out optic
nerve involvement, was suggestive of a normal waveform OU
along with a normal Humphrey visual field analysis. Systemic
examination and investigations were within normal limits apart
from mild elevation in ESR levels. The patient was started on
eyedrop (e/d) timolol maleate 0.5% 1 drop twice daily in OU
to control the IOP. In addition, three doses of intravenous
methylprednisolone, 1 gm in 200 ml ringer lactate each, were
administered targeted at the ciliary and choroidal effusion. The
patient was followed up after 4 days when the uncorrected visual
acuity was recorded to be 6/9 OD and 6/6 P OS. IOP recorded
by NCT was 21 mm Hg OD and 19 mm Hg OS. The patient
was started on a tapering dose of oral prednisolone started at a
weight-matched recommended dosage. After 5 days, the patient
reported no blurring of vision. The visual acuity recorded was
6/6 OU without any optical correction. The IOP was 18 mm Hg
OD and 16 mm Hg OS. On gonioscopy, the angles were found
to be open OU until scleral spur. USG B-scan revealed a normal
study with resolution of the choroidal effusion. UBM done was
suggestive of anormal anterior chamber depth and a significant
decrease in the cystic changes in the ciliary bodies OU [Fig. 2].
The patient since then has maintained a 6/6 uncorrected visual
acuity in both eyes without any systemic or topical medications
for more than a year now.

Discussion

Acute transient myopia along with acute angle closure has
been reported with several systemic conditions such as diabetes
mellitus, diarrhea, icterus, influenza, angioneurotic edema, and
acute nephritis. In addition, it has been reported as a side effect
of many drugs, such as acetazolamide,"”! sulphonamide,"!
oseltamivir,™? and cabergoline.!"!

The mechanism proposed for the pathology is the edema of
the ciliary body which leads to a shift of the lens-iris diaphragm
assembly anteriorly leading to both the shallowing of the
anterior chamber and the myopic shift.[']

The mechanism of coronavirus, a respiratory virus, infecting
the ocular tissues has not been fully understood, but theories
put forward include direct infection with aerosol, infection
through the nasolacrimal duct, or hematogenous through the
lacrimal gland.!" Also, studies have demonstrated ACE2 and
TMPRSS2 receptor expression in the ocular tissues, making
them susceptible to coronavirus infection.!"’!

Figure 1: Ultrasound bio-microscopy (UBM) on presentation revealed
a shallow AC due to anterior pushing of the iris, ciliary body thickening,
and cystic changes

Figure 2: UBM done after treatment suggestive of a normal anterior
chamber depth and a significant decrease in the cysts in the ciliary
bodies
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In this case, the patient presented with myopia after testing
positive for the COVID-19 virus. Through a detailed inquiry into
the patient’s history and careful systemic examination, other
inflammatory causes of choroidal effusion and transient myopia
were excluded. Another possibility of remdesivir being the cause
of the symptoms was negated as the symptoms of the patient did
not resolve spontaneously by stopping antiviral drugs.

It has been proposed that SARS COV-2 infection can activate
auto-immunity by observing raised titers of auto-antibodies
in infected patients.l”! In addition, animal experiments with
intraocular inoculation of coronaviruses have been shown
to have incited inflammatory responses and auto-immune
reactions with the breakdown of the blood-retinal barrier and
vascular exudation. Choroidal effusion has been reported with
other viral infections as well.'¥!]

The onset of symptoms after the infection proves the temporal
relationship and the evidence of inflammation following
COVID-19 infection makes it biologically plausible. Alternate
explanations of any other systemic or local illness were disproven
by detailed systemic and ocular examination and investigations.
Therefore, we propose that the SARS COV-2 virus infection is
the cause of the transient myopia observed in this case.

Conclusion

Incidence of clinical ocular manifestations of COVID-19
infection is uncertain. Reported here, choroidal effusion and
transient myopia is a previously undocumented presentation
of COVID-19 infection. The exact mechanism for the disease
process needs to be studied further to answer many imperative
and indispensable queries.
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