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| ABSTRACT |

Since the emergence of coronavirus disease-2019 (COVID-19) and its declaration as a global pandemic, multiple ophthalmic
manifestations secondary to this infection have been reported, ranging from conjunctivitis to more serious and vision impairing
manifestations. In this case report, we present a case of transient myopic shift observed after COVID-19 infection, in an ophthal-
mology specialty hospital in Beirut, Lebanon, with a discussion of the possible causes based on literature review.
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INTRODUCTION |

ince the beginning of the coronavirus disease-2019 (COV-

ID-19) pandemic, the literature has been enriched with both
pulmonary and extra-pulmonary manifestations of severe acute
respiratory syndrome coronavirus-2 (SARS-COV-2) infection.
Multiple ophthalmic manifestations secondary to this novel viral
infection have been reported ranging from simple conjunctivitis
to retinal vascular occlusions.! In this case report, we will be pre-
senting a case of transient myopic shift observed after COVID-19
infection.

CASE PRESENTATION |

A 25-year-old male patient, known to our facility, presented to the
Advanced Eye Care Hospital, Beirut, Lebanon, on 11/12/2020,
with new onset of blurry vision for distance of 3-weeks dura-
tion. Patient has no past medical history and denies the use of
any medication during the past few weeks. He reported having a
seropositive COVID-19 infection on the first week of November
2020 with mild symptoms that were completely resolved within
10-days. A glimpse about the history of the patient reveals that
he is a known myope with a previous manifest refraction of; OD:
-4.50+0.50%180 20/20, OS:-4.75+0.50X165 20/20. Visual acuity
was measured by an optometrist in the hospital using a phorop-

ter. The patient underwent a refractive surgery (Laser-Assisted In
Situ Keratomileusis) at our facility on the 10" of April 2020 with
a smooth and uncomplicated recovery. One month post LASIK,
the patient’s autorefractometry results were OD: -0.50+0.50%168,
OS: +0.75 +0.25%8 with an uncortected visual acuity of 20/20 in
both eyes.

On December 2020, about 3-weeks after his symptoms
resolved, the patient presented complaining of a progressive de-
crease of distance vision where examination showed an uncor-
rected visual acuity for far of OD: 20/150++ and OS 20/30--.
Manifest refraction done: OD: -2.00 +1.25X10 20/40 and OS:
-0.50 +0.50x175 20/20-. Cycloplegic tefraction v a phoroptet
using cyclopentolate 1% showed: OD: -1.75 +1.00x10 20/20 and
OS: -0.50 +1.00x170 20/20-. Slit lamp examination using direct
illumination revealed bilateral superficial punctate keratitis with
lenticular changes suggestive of lens swelling, more prominent in
the right eye compared to the left one. Fundus exam using a 90D
lens was insignificant and intraocular pressure, measured via Gold-
mann applanation tonometry, was normal. The patient was put on
extensive lubrication and told to return one week later.

On follow-up, patient’s symptoms started to improve
with an uncorrected visual acuity of 20/40 in the right eye and
20/20 in the left eye. Manifest refraction repeated for the right eye:
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-1.50 +1.00%15 20/20. Slit lamp examination showed decteased
superficial punctate keratitis bilaterally as well as the lenticular
changes previously seen in the right eye with complete resolution
of the left lenticular changes. The remaining of the ophthalmic
exam was insignificant. The patient was prescribed topical lotepre-
dnol 0.5% twice per day for one month in addition to extensive
use of artificial tears and was instructed to follow-up within one
month.

The patient was lost to follow-up and didn’t show up to
our facility until 3-months later on 26/3/2021. His uncorrected
visual acuity was significantly improved reaching 20/25 in the right
eye and remaining 20/20 in the left eye as in the previous exam.
Cycloplegic refraction for the right eye yielded the following: -0.25
+0.50%x10 20/20. Slit lamp examination was within the normal
limits and showed complete resolution of the lens swelling in both
eyes with improved tear film in both eyes. The rest of the ophthal-
mic exam was normal. The patient was instructed to keep using
preservative free artificial tears at least four times per day.

RESULTS |

No images using the slit lamp nor specialized lenticular or antetior
segment imaging were obtained since at the time of presentation,
we did not expect the case to be related to any sequelae of the CO-
VID-19 infection. The build-up of the theory and thus this case
were presented in the aforementioned parts.

DISCUSSION |

Several references and studies have illustrated multiple causes of
transient myopic shifts. These include the development of nuclear
sclerotic cataracts, lens swelling secondary to metabolic changes as
in diabetes and galactosemia, medication related, and nearwork-
induced transient myopia.”

Refractive changes to myopia can be explained by the de-
velopment of a nuclear sclerotic cataract, independently whether
there was any previous refractive error.” Diagnosis is made through
slit lamp examination, and cortrection of this refractive error is
made through cataract extraction surgery.

Several researches have been conducted to study the ef-
fect of blood glucose level on the refractive power of the eye, the
carliest being done by Duke-Elder in 1925, which demonstrated
that variations in blood sugar may induce myopic or hyperopic
changes.” Mechanism of myopia include osmotic changes affect-
ing lenticular hydration secondary to plasma glucose dysregulation.
Hyperglycemia in lens causes shunting of glucose metabolism
into aldose teductase pathway causing sorbitol accumulation.” The
latter is osmotically active and is weekly permeable through lens
membranes, leading to its accumulation in the lens. This creates
an osmotic gradient between lens and aqueous humor resulting in
lenticular swelling and thus a shift to myopia.

Many case reports have illustrated a relationship between
transient myopia and medications like tetracycline,® sulfonamides
(acetazolamide and topiramate), cold and flu medications,” celoxo-

cib® and insulin.” This can be further explained by three proposed
mechanisms. The first is related to lenticular swelling causing in-
creased refractive powet of the lens,” the second is attributed to
swelling and rotation of the ciliary body causing increased lens
curvature thus forward displacement and rotation of the lens iris

1% and the third proposed mechanism is explained by

diaphragm,
the persistent contraction and spasm of the ciliary muscles leading
to relaxation of zonular fibers and increased refractory power of

the lens.’

An observation of transient myopic shift in a patient with
Dengue fever secondary to infection with flavivirus has been re-
ported." The patient was found to have new onset myopic shift
few days after the onset of fever, with further investigations using
anterior segment optical coherence tomography and ultrasound
biomicroscopy showing antetior bowing of the lens and supra-
choroidal effusion.' The proposed mechanism may be related to a
virus induced inflammatory process causing dysregulation in capil-
lary protein permeability. This induces accumulation of proteins
in the extravascular space resulting in suprachoroidal effusion thus
anterior displacement of lens-iris diaphragm, along with ciliary
body edema,'*" leading to increased lens thickness and ultimately
myopic shift.

In a separate case series, hospitalized patients with nephro-
pathia epidemica were assessed for ophthalmic manifestations, out
of which 8.1% wete found to have transient myopic shift."* Imag-
ing modalities such as ultrasound and keratometry were recruited
and showed that myopic change is caused by variations in three
parameters: lens position, in specific anterior displacement of lens
iris diaphragm, thickness of lens by steepening the anterior and
posterior curvatures, and corneal curvature by steepening of the
corneal surface.' Evidence suggest that the Puumala virus multi-
plies in the endothelial cells,” causing modification in permeability
of vessels and thus edema of the ciliary body, as well as changes
in osmolatity of the aqueous and the lens." All these changes can
explain the myopic changes observed in these patients. Changes in
refraction have been reported to be bilateral, while asymmetry was
observed in renal manifestations.

In this case report, the patient presented with blurry
vision few weeks after COVID-19 recovery. Refraction mea-
surements at presentation compated to previous measurements
revealed a new onset of bilateral myopic shift which was more
prominent in the right eye that could not be explained by lenticular
changes suggestive of cataract, nor by the recent use of medica-
tions around the period of his presentation. We reviewed the litera-
ture in an attempt of finding any association between COVID-19
infection and myopic changes; however, no case reports nor ex-
planations related to this observation were reported. In our case
report, we raise the assumption of the existence of a relationship
between transient myopic shift and a recent infection with CO-
VID-19 through a mechanism that is yet to be determined based
on further similar observations, detailed imaging of lens and an-
terior segment, and closer follow-ups. Proposed associations may
be attributed to events that accompany COVID-19 infection, like
transient hyperglycemia, autonomic dysregulation or inflammation
causing alterations in lens-iris diaphragm. We cannot confirm that
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COVID-19 infection and its systemic manifestations are behind
such an observation since the patient presented post recovery and
our data collection was done retrospectively with limited investiga-
tions and supportive imaging data.

LIMITATIONS |

Limitations of this report include the scarcity of similar cases and
the non-availability of imaging to further support a certain hypoth-
esis about the pathophysiology. The main aim of this paper is to
draw attention on ocular manifestations of COVID-19 and shed
lights on the importance of investigations upon similar presenta-
tions in order to confidently draw conclusions about myopic shifts
and COVID-19 infection.

CONCLUSION |

In this paper, we present the case of a 25-year-old male patient who
came for blurry vision post COVID-19 infection and was found to
have a transient myopic shift, which could not be explained by any
known cause of myopic shift. Further similar observations with
closer clinical follow-up and detailed imaging are highly needed to
confidently draw a link between COVID-19 infection and myopic
shifts.
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