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Abstract

This article describes a possible role that the ocular immunity may play in determining the severity of COVID-19 infection and in explaining most of the peculiarities
around COVID-19.The article also describes the possibility of the use of cyclosporin eye drops in the prophylaxis as well as the treatment of patients with COVID-19.

To the editor,

One of the interesting phenomena that has been observed with
COVID-19 is the fact children, particularly those younger than 10
years of age, seem to be less affected in terms of COVID-19 severity and
possibly also frequency (CDC, April 10, 2020). This is counterintuitive
to most other respiratory viral infections which tend to affect children
at a higher frequency and with greater severity. Additional interesting
observation around COVID-19 is the fact that the severity of infections
and the mortality of the disease seem to be less in less developed
countries. Much of the research centered around finding an explanation
for these peculiarities focuses on looking into host factors. Looking
into the route of transmission for this virus, as a possible explanation
for the aforementioned observations, has not been considered. Ocular
involvement was thought to play a less important role; however, recent
data suggests a larger role of the eye in transmission of COVID-19. The
virus affinity to the conjunctival epithelium was found to be as high as
its affinity to the epithelial lining of the respiratory tract [1]. Data also
suggested that the virus can replicate aggressively and for a long time in
the ocular fluid [2]. Additionally, another study revealed that up to 30%
of COVID-19 cases had ocular manifestations, which were typically
seen in patients with more severe disease [3].

The above data suggests that ocular involvement may play a more
important role in the transmission of COVID-19. Moreover, ocular
infection can potentially be a factor determining the severity of the
disease. The later suggestion is based on the ability of ocular immunity
to explain all the peculiarities around COVID-19.

One possible explanation for why children may be less severely
affected by this infection compared to adults is the difference in the
ocular immune response. Few organs have this phenomenon where
the immune response to foreign antigens is weak or suppressed [4].
The eye of adults is one of these immune privileged organs. Children’s
eyes, on the other hand, are not immune privileged and tend to mount
stronger immune response compared to adult eyes, which may halt the
progression of the viral infection.

Another discernible observation is the fact that less developed
countries have less disease severity as well as mortality. One possible
explanation for this observation may be related to the fact that the eyes

New Front Ophthalmol, 2021 doi: 10.15761/NFO.1000255

of some patients in most of these less developed countries may not be as
immune privileged as they are in most developed countries because of
endemic ocular infections that may enforce the innate ocular immunity
and allow the eye to fight infections more reliably. One common
endemic ocular infection shared by most under-developed countries,
which tends to have less mortality from disease, is trachoma. The map
for countries where trachoma is endemic tends to strongly correlate
with the map for less mortality from this virus infection [5].

Another interesting observation, that may support more role of
the eye in directing the severity of the disease is the fact that most
Asian countries were able to control transmission of this virus at faster
rates than most other countries; examples include South Korea and
Singapore. It is well known that a significant percentage of Asians have
high refractive errors and wear corrective glasses [6]. The use of glasses
may have helped to slow and control the transmission of the virus. This
was further supported in two previous studies [7,8].

The data stated may suggest that the weak innate ocular immune
response, typical of adult eyes, may allow the virus to replicate unchecked
on the ocular surface and in the tears, allowing a significant dose of
the virus to be delivered through the nasolacrimal duct system to the
nasopharyngeal area. This may challenge the natural nasopharyngeal
immune system resulting in a severe disease.

As such, ocular medications may be an ideal treatment option. Most
medications applied to the eye would exert their effect on the ocular
surface then drain through the nasolacrimal duct into the nasopharynx,
followed by a rapid absorption of a portion of the medication through
the vascular nasal mucosa, allowing for systemic effects.

Of all the topical medications, cyclosporine appears to be the one
that demonstrated, in cell culture, the ability to stop replication of other
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types of coronaviruses, including SARS CoV, ata very low non-cytotoxic
dose of 16 micromolars [9]. One drop of the 0.05% cyclosporine is
calculated to contain approximately 80 micromolars, which is 5 folds
the lethal dose to SARS CoV1.

In summary, the possibility of the role the ocular pathway plays as
a source of COVID-19 transmission in determining the severity of the
disease may need to be closely looked at. Given the evidence in the
literature that cyclosporine may help alter the course of coronaviruses
similar to COVID-19, clinical trials may be warranted looking into the
effectiveness of the use of cyclosporine eye drops in reducing the viral
load in healthy patients diagnosed with COVID-19.
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