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Coronavirus (COVID-19) and its Relationship with Ocular

Surface

Koronaviris (COVID-19) ve Okiiler Yiizey ile iliskisi
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ABSTRACT

An outbreak in China’s Wuhan city in December 2019, characterized
by unidentified pneumonia, leading to severe acute respiratory
distress syndrome has begun. The cause of the outbreak has been
detected as Severe acute respiratory syndrome-related coronavirus-2
(SARS-CoV-2), which is a new coronavirus and due to its rapid
spread in a short time, it has been announced as a pandemic in
terms of public health by the World Health Organization. The
virus is transmitted mainly by direct contact with the secretions
of patients and inhalation of virus-containing micro-droplets. The
transmission of the virus via the ocular route is a controversial issue
and there are limited number of studies in the literature. Follicular
conjunctivitis may be one of the ocular manifestations of the
disease and even if there is no concomitant conjunctivitis, it is very
important for the ophthalmologists and healthcare professionals to
take preventive measures. In this review, the relationship of SARS-
CoV-2 with ocular surface findings was evaluated in the light of the
literature.
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General Information

Coronavirusesare enveloped, positive stranded RNA virusesand are
members of the Coronavirinae subfamily within the Coronaviridae
family. The name coronavirus comes from the Latin word “corona”
which means “crown” because the characteristic spiny protrusions
on its envelope create a crown-like appearance (1). It is known
that coronaviruses infect various mammals and birds, and with the
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Cin'in Wuhan gehrinde Aralik 2019'da nedeni belirlenemeyen
pndmoni ile karakterize, ciddi akut solunum sikintici sendromuna
yol acan bir salgin baglamisur. Salginin etkeninin yeni bir
koronaviriis olan siddetli akut solunum yetersizligi sendromu-2
(SARS-CoV-2) oldugu saptanip kisa bir siire icinde hizla yayilim
gostermesiyle Diinya Saglik Orgiitii tarafindan  halk  saglig
agisindan acil durum olan pandemi olarak ilan edilmistir. Viriis
baslica hastalarin sekresyonlari ile dogrudan temas ile viriis iceren
mikrodamlaciklarin inhalasyonu ile bulagmaktadir. Viriisiin okiiler
yol ile bulasmast ise tartismalt bir konu olup literatiirde sinirlt
sayida calisma mevcuttur. Folikiiler konjonktivitin hastaligin okiiler
bulgularindan biri olabilecegi ve eslik eden konjonktivit olmasa
dahi &zellikle oftalmologlarin ve saglik calisanlarinin koruyucu
onlemler almalari olduk¢a 6nem tagimaktadir. Bu derlemede SARS-
CoV-2’nin okiiler yiizey bulgular: ile iliskisi literatiir esliginde
degerlendirilmistir.
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ability to mutate, they can acquire the characteristic of zoonotic
pathogens that facilitate their transition from animal to human
(2,3). Four types of coronaviruses known to infect humans have
been identified (HCoV-229E, -NL63, -OC43, and -HKU1).
The oldest information about the endemic human coronavirus
goes back to the 1960s. severe acute respiratory distress (SARS)
and Middle East respiratory syndrome (MERS) coronaviruses,
which caused epidemics in 2003 and 2012, are of animal origin
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and can cause fatal respiratory failure in humans (4-7). Finally, a
severe pneumonia of unknown cause, which started in Wuhan,
China in December 2019, rapidly spread all over the world.
In January 2020, it was reported that the cause of this epidemic
was a new coronavirus (SARS-CoV-2) and was recognized as
an international public health emergency by the World Health
Organization (WHO). In February 2020, WHO named the new
coronavirus disease (COVID-19) (8-10).

Coronaviruses bind to the respiratory or intestinal epithelium,
causing changes and death in host cells. Its clinical outcomes
are highly variable, and while the majority of cases show
asymptomatic or mild symptoms, severe respiratory failure
and death may result in those over 60 years of age and those
with comorbid diseases such as hypertension, cardiovascular
disease, chronic lung disease or cancer. The incubation period
is 2-14 days, and typical signs and symptoms are high fever,
dry cough, shortness of breath, myalgia, fatigue, and bilateral
ground-glass appearance on chest computed tomography (CT)
(11,12). Coronaviruses can also cause ocular and gastrointestinal
system symptoms outside of the respiratory system. The main
modes of transmission are by airborne microdroplets as a result
of close contact with patients, direct contact with the patient
or contaminated objects, and fecal-oral route. Micro-droplets
that spread into the air by sneezing, coughing or exhaling can
enter the body through the mouth, nasal mucosa or conjunctiva.
Therefore, WHO stated that healthcare professionals who are
in contact with suspected (COVID-19) patients should protect
their mouth, nose and eyes with glasses, masks and visors (13).

COVID-19 and Ocular Surface Findings

It has been shown that respiratory tract viruses can cause ocular
complications in infected patients and even cause respiratory
tract infections later on. This situation creates serious concern
especially for ophthalmologists. In 2004, HCoV-NLG63 type
CoV was detected for the first time in a 7-month-old baby who
was found to have bronchiolitis and conjunctivitis in the SARS
coronavirus epidemic (14). In a retrospective study conducted
in France during the same epidemic period, when the data of
children infected with HCoV-NL63 between 2000 and 2003
were examined, it was found that 17% of the patients had
conjunctivitis (15). In 2004, Loon et al. (16) applied polymerase
chain reaction (PCR) to early tear samples of 36 suspected
SARS cases (eight of them were later confirmed by serology,
the remaining patients were serologically negative) consisting
of healthcare workers. In 3 of eight cases (37.5%), viruses were
detected by PCR test of tears, in one of them, virus RNA could not
be detected in feces and nasopharynx samples, but was detected
only at eye tear. They stated that especially ophthalmologists and
healthcare professionals work close to the eyes of patients, and
because the virus is detected in the early period of the infection at
the eye tear, and devices that are constantly used such as spectacle
frames and applanation tonometers can be potential sources of
contamination (16). On the contrary, in the study conducted by
Chan etal. (17) in 2004, nasopharynx, feces, eye tear samples and
conjunctival swabs were taken from 17 patients whose diagnosis
was confirmed by serology. The nasopharynx and feces samples

were PCR+ in 5 of them, but in eye tear and conjunctival swab
samples, no virus genetic material detected by PCR. The authors
explained this result for 3 possible reasons. The first is that the
specificity of the PCR test is very high and the sensitivity is low,
so the result may be false negative. It was stated that to increase
sensitivity, more samples should be taken from more patients.
Another reason is that since the virus is in body secretions for a
limited time, negative results can be obtained due to sampling
during the window period. Finally, they stated that the virus may
not be present in eye tears (17).

Today, there is quite a limited amount of data regarding the
relationship of COVID-19, which causes pandemic, with
ocular involvement. In cases with symptoms, mild follicular
conjunctivitis, hyperemia in the bulbar conjunctiva, epiphora,
chemosis or mild eyelid edema are observed (13,18). In a report
published in The Lancet, Guangfa Wang, who had studies on
pneumonia, during his examination, in Wuhan, attributed
himself to be infected because of not wearing protective glasses
despite wearing an N95 mask. It has been reported that Wang
developed pneumonia after conjunctivitis symptoms developed
(19). In addition, ophthalmologist Dr. Li Wenliang infected
and died as a result of contact with a patient. In a study, Xia et
al. (20) took two samples from 30 COVID-19 patients, they
examined eye tear, conjunctival swab and saliva samples and
detected the virus by PCR only in 2 samples taken from a patient
with conjunctivitis. The authors emphasized the importance of
protecting with protective glasses from the patients with no signs
of conjunctivitis, as they are at risk for transmission by droplets,
although the virus is detected in very low levels at the eye tears,
even if the virus is not present at ocular surface of the patients
examined by ophthalmologists at close range (20). Similarly, in
the study conducted by Seah et al. (21), a total of 64 eye tear
samples were taken simultaneously with nasopharynx swab
samples from 17 COVID-19 patients between the 3* and 20%
days from the onset of the findings, with an interval of one week,
and evaluated with the viral culture and PCR, but no virus was
shown in eye tears. Although the detection rates of the virus at eye
tear are low in the literature, in one case reported, the virus was
detected in the conjunctival swab on the 13* day from the onset
of the findings, and the conjunctival swab sample was found to
be PCR+ until the 19" day (18). In another case, conjunctivitis
accompanying respiratory tract infection was present and the
conjunctival swab PCR result was found to be positive until the
27" day of the disease, although the nasopharynx swab result
was negative. This suggests that the virus can remain in the
conjunctiva for a longer time (22).

Baig et al. (24) performed retinal examinations of 12 patients,
whose diagnosis was confirmed by PCR or antibody detection,
by using optical coherence tomography (OCT) device between
11 and 33 days after the onset of COVID-19 symptoms, and
reported retinal changes associated with COVID-19 for the first
time. They detected hyperreflective lesions in both eyes, ganglion
cells and inner plexiform layer, particularly in the papillomacular
nerve bundle in all patients. In addition, the presence of cotton
wool spots and microhemorrhages at the level of the vascular
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arcade in the fundus examination of four patients suggests that
the disease may be a microvasculopathy.

Although there are concerns about COVID-19 infection acquired
through ocular transmission, the underlying mechanism has not
been fully clarified. It is emphasized that the virus infects host
cells via angiotensin converting enzyme-2 (ACE-2) receptor
and transmembrane protease serine-2 (TMPRSS-2), as in
SARS (23,24). A study has shown that ACE-2 and TMPRSS-2
production is more dominant in corneal limbal cells rather
than conjunctiva, but the contribution of this to the systemic
circulation of the virus is to be discussed (13,25,26). In addition,
due to the dynamism of the eye tear film, it is thought that the
transition of eye tears to the nasal cavity by the canaliculi reduces
the duration of the ocular surface and the risk of transmission. In
patients with lacrimal drainage obstruction, on the contrary, it is
stated that the duration of the virus on the ocular surface will be
prolonged and may cause periocular skin contamination due to
accompanying epiphora (27-29).

As a result, studies on ocular findings caused by SARS-CoV-2
in humans are increasing. As the ocular effects and details of
SARS-CoV-2 are determined, possible prevention measures and
treatment options will become clearer.
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