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REVIEW

SARS-COV-2 PANDEMIC FROM THE 
OPHTHALMOLOGIST S̀ PERSPECTIVE. 
A REVIEW 

SUMMARY
In December 2019, a novel coronavirus (CoV) epidemic, caused by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) emerged from 
China. Coronaviruses belong to enveloped ssRNA viruses and are classified into four genera: Alpha coronavirus, Beta coronavirus, Gamma coronavirus 
and Delta coronavirus. It is assumed that SARS-CoV-2 is spread primarily during a personal contact via bigger respiratory droplets. These droplets 
with viruses can be directly inhaled by other people or can lend on the surfaces with the possibility of further spreading. The ocular surface has 
been suggested as one of possible infection entries. Human eye has its own renin-angiotensin system with present ACE2 receptors, which bind the 
virus through spike protein. The most common symptoms of the SARS-CoV-2 infection are fever, cough and dyspnoea. Several clinical entities, such 
as conjunctivitis, anterior uveitis, retinitis, and optic neuritis have been associated with this infection. The most common ophthalmologic symptom 
associated with COVID-19 disease is conjunctivitis. Some studies indicate that eye symptoms are commonly present in patients with severe COVID-19 
pneumonia and that it is possible to detect viral RNA from the conjunctival sac of these patients.
In ophthalmologic praxis, we manage not only the therapy of the eye structures` inflammation in relation with this infection, but also the overall 
management of the visits and the supervision of the patients who are at risk and positive for coronavirus. Ophthalmologists could potentially have 
a higher risk of SARS-CoV-2 infection due to personal communication with the patients, frequent exposure to tears and eye secrets and the use of 
devices. We would like to provide an ophthalmologist`s perspective on this topic.
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INTRODUCTION
Since December 2019, the whole world has been stru-

ggling to cope with a serious acute respiratory corona-
virus disease (COVID-19), caused by a strain of the co-
ronavirus known as severe acute respiratory syndrome 
causing coronavirus 2 disease (SARS-CoV-2). The WHO 
first became aware of this new virus on 31st December 
2019, following a report on a cluster of cases of “viral” 
pneumonia in Wuhan, the People’s Republic of China. 
The breathing difficulties caused by this type of virus are 
well investigated. However, the ophthalmic symptoms 
are still under investigation.

While most human coronaviruses (HCov) cause rela-
tively mild upper respiratory tract infections (common 
colds), two zoonotic viruses named severe acute respi-
ratory syndrome (SARS) CoV (Corona Virus) and Middle 
Eastern Respiratory Syndrome (MERS) CoV are associated 

with severe lower respiratory tract infections and are a 
threat to public health [1].

Coronaviruses are classed among enveloped ssRNA 
viruses with a genome of 27–32 kb, belonging to the Ni-
dovirales family and are classified into 4 genera: Alpha 
coronavirus, Beta coronavirus, Gamma coronavirus and 
Delta coronavirus [1]. Each serological type is characte-
rised by a specific range of host that it can infect, as well 
as a specific genome sequence. The most pathogenic is 
SARS-CoV, which can cause life-threatening pneumonia 
[2]. The virus is likely to use animals as hosts and may be 
transmitted to humans by zoonotic transmission [3]. In 
humans, coronaviruses cause a variety of health prob-
lems, including gastroenteritis, respiratory problems and 
conjunctivitis [4].

Several studies have highlighted the fact that one-third 
of COVID-19 patients had eye abnormalities (common 
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manifestation in patients with a more severe course of 
the disease). Although the virus is excreted in tears in re-
latively small quantities, transmission through conjuncti-
val secretions is possible [5].

AETIOLOGY AND PATHOGENESIS OF COVID-19

Coronaviruses are generally able to cause a wide range 
of upper respiratory tract infections (colds): alpha-coro-
navirus HCoV-229E, alpha-coronavirus HCoV-NL63, be-
ta-coronavirus HCoV-OC43 and HCoV-KHU1, while other 
beta-coronaviruses such as SARS-CoV and MERS-CoV are 
responsible for more aggressive respiratory problems, 
considered as atypical pneumonia. Different sites of in-
fection are probably related to the presence of a virus’ 
spike, composed of glycoprotein dipeptidyl peptidase 
4, which binds to its receptor called ACE2 present in the 
lower respiratory tract. However, due to the above-men-
tioned glycoprotein spike, SARS-CoV-2 binds to ACE2 re-
ceptors with a 10–20 times higher affinity [7].

The moment SARS-CoV-2 enters the alveolar cells, it 
begins to replicate quickly. This replication will trigger 
a very strong immune response, causing cytokine storm 
syndrome and later lung tissue damage [8]. Cytokine 
storm syndrome generally causes an increase in the le-
vel of pro-inflammatory cytokines. These cytokines are 
an important cause of ARDS syndrome and multi-or-
gan failure. In addition, the number of T cells (CD4 and 
CD8) decreases in patients infected with SARS-CoV-2, 
indicating a decrease in immune function. This allows 
superinfection, which could aggravate the pre-existing 
respiratory symptoms [9]. Both viral infection itself and 
immunological insufficiency can lead to ophthalmic 
manifestations such as: conjunctivitis, uveitis, retinitis, 
and others. The pathogenesis of the eye impairment is 
difficult to determine. As the virus has been cultivated 
from conjunctival secretions, it is more likely that the CO-
VID-19 eye disability is related to the viral infection itself, 
rather than to the superinfection caused by immunologi-
cal insufficiency [10].

TRANSMISSION OF SARS-COV-2

While animals are considered to be the original sour-
ce of the infection, SARS-CoV-2 is thought to be spread 
primarily via personal contact through larger respiratory 
droplets (on average larger than 5 µm) on which gravi-
tational forces act [11]. These droplets can be directly 
inhaled by other people, or they can land on surfaces 
(which other people may come into contact with), where 
the virus can remain viable from a few hours to several 
days. Respiratory particles can be spread by breathing, 
talking, coughing, or sneezing. Airborne transmission oc-
curs when infectious droplets of less than 5 µm circulate 
in the air over an extended period of time. Viral particles 
can be absorbed through the respiratory mucosa and 
potentially through the conjunctiva. The coronavirus is 

not yet considered airborne, unless the virus creates dro-
plets. Viral RNA has also been found in stool samples of 
infected patients, indicating possible transmission by the 
faecal-oral route. The transmission of SARS-CoV-2 may 
also occur from an asymptomatic patient, making pre-
vention difficult [11].

In 2014, Loon et al. showed the presence of SARS-CoV-2 
in tears. Tear samples taken from 36 patients suspected 
of COVID-19 were sent for RT-PCR analysis. SARS-CoV-
2RNA was identified in three patients [12]. It is contro-
versial whether the virus can be transmitted through 
tears [13]. The exposed surface of the eye may serve as a 
possible gateway for respiratory droplets, but, according 
to the study of 120 patients, the risk of such transmission 
is extremely low [14]. 

Considering the reported cases suggesting a nosoco-
mial transmission in healthcare professionals, there is a 
presumption that ophthalmologists might be at higher 
risk of acquiring a coronavirus infection [13].

The most common manifestations of infection are fe-
ver, cough, and shortness of breath. Others include bloc-
ked nose, headache, sore throat, mucus, fatigue, myalgia, 
arthralgia, nausea, vomiting, diarrhoea, loss of taste, loss 
of smell and conjunctivitis. Despite this huge number 
of symptoms, a significant number of patients can be 
asymptomatic.

EYE SYMPTOMS

1. Conjunctivitis
The most common eye symptom related to COVID-19 

is conjunctivitis [5,10,15].
The human eye has its own renin-angiotensin system 

with ACE2 receptors [16]. This system is currently of inte-
rest in the development of anti-glaucoma drugs [17]. As 
mentioned above, the main receptor for SARS-CoV-2 is 
the ACE2 receptor, suggesting that aqueous fluid could 
be the target of COVID-19 infection. However, no infor-
mation is yet available on eye tissue infection via ACE2 
receptors.

In one of the studies, Xia et al. analysed 30 patients with 
confirmed COVID-19 pneumonia. An RT-PCR test of lacri-
mal and conjunctival secretions was used in this study. 
The authors showed that SARS-CoV-2 was present in the 
tears and conjunctival secretions of the patients with 
coronavirus pneumonia and conjunctivitis at the same 
time, but no virus was detected in conjunctivitis-free pa-
tients. These results suggest that lacrimal and conjuncti-
val secretions are not a common route of transmission of 
the coronavirus, since most patients with COVID-19 do 
not show signs of conjunctivitis. This finding should be 
considered in the differential diagnosis of conjunctivitis, 
particularly if conjunctivitis is accompanied by other res-
piratory problems or fever [19]. 

2. Impairment of retina 
The first reported retinal disability was in the study 

conducted by Marinho et al. [20], who investigated 12 



CZECH AND SLOVAK OPHTHALMOLOGY 2022 219

COVID-19 positive patients by OCT examination. All 
these patients showed COVID-19 symptomatology, and 
anosmia was observed in addition in 11 patients. The 
patients showed hyper-reflective lesions at ganglion cell 
level in both eyes. Four of these patients also had micro 
bleedings along the retinal arcades, seen in a photo of 
the fundus. No signs of eye inflammation were observed, 
and visual acuity and pupillary reflexes were intact. Sub-
sequently, Vavvas et al. highlighted the fact that the ob-
served hyper-reflective areas on the OCT are most likely 
to represent normal retinal vessels [21].

COVID-19 infects the host by means of the ACE2 recep-
tor, which is expressed in several organs, including reti-
nal endothelial cells [22]. Inflammation of the endothe-
lial cells causes their oedema, overload, and thrombosis, 
which eventually leads to ischaemia. COVID-19 RNA was 
also detected in the retina of affected patients [23]. This 
finding suggests that COVID-19 can cause retinal vasculi-
tis and ischaemia. Viral infection is a rare cause of retinitis, 
but relevant cases have already been reported [24].

In another cross-sectional clinical study, Invernizii et al. 
examined the changes in retinal vessels in 54 patients. 
Bleeding, dilated veins and arteries were observed. The 
mean arterial diameter and mean venous diameter were 
compared with 133 unexposed patients. COVID-19 has 
been shown to induce changes, especially at the level of 
retinal veins, and these changes were directly correlated 
with the severity of the disease. It is therefore possible 
that the diameter of the retinal vessels may be a useful 
parameter of monitoring the inflammatory response. 
Due to the non-invasive nature of the examination of 
the eye background, the change in retinal vessels should 
be further investigated to understand their possible use 
in the diagnosis and treatment of COVID-19. The abo-
ve-mentioned evidence suggests that retinal disability in 
COVID-19 is more than likely. This should be particularly 
considered in higher risk patients (i.e. diabetic or hyper-
tensive). It should also be considered that both diabetes 
and high blood pressure are risk factors for COVID-19. 
Given the scale of the current pandemic and the major 
challenges in terms of diagnosis and management, we 
should emphasise the better reporting of clinically signi-
ficant eye symptoms, to further explore the possibility of 
retinal involvement [25]. 

3. Uveitis
As a part of the multisystem inflammatory response du-

ring COVID-19 infection, uveitis may also occur. Uveitis, 
defined as intraocular inflammation, is the fifth leading 
cause of vision loss in the United States and causes 10–
15 % of visual impairment in the Western world [26,27].

4. Myopia
Myopia is one of the main health problems worldwide. 

The WHO estimates that one-half of the world’s popula-
tion may be short-sighted by 2050. In recent years, insuf-
ficient time spent on outdoor activities has been consi-
dered a major risk factor for myopia [28].

The research focuses mainly on the impact of quaran-
tine measures and lockdown, related to a longer time 
spent in front of digital screens and the emergence and 
determination of myopia. According to the United Na-
tions Educational, Scientific and Cultural Organization, 
some 1.37 billion students (80 % of the world´s student 
population) from more than 130 countries are affec-
ted by these measures, and normal teaching methods 
in the classroom are replaced by digital or e-learning 
practices. There is a possibility that the long-term fight 
against pandemics may lead to an increase in myopia, 
by shaping long-term behavioural changes leading to 
the emergence and progression of myopia [29]. The 
meta-analysis comprising 12 cohort studies and 15 
cross-sectional studies involving 25 025 children aged 
6–18 years has recommended that the time spent trac-
king a mobile, laptop, etc. be reduced, to lessen the 
risk of myopia [30]. This means that there is conside-
rable evidence to support this recommendation. In the 
cross-sectional study of 123 535 children, Wang et al. 
recorded a significant myopic shift      (-0.3 D) in children 
aged 6–8 years after staying at home due to COVID-19 
[31]. Myopia prevalence increased 1.4–3 times in 2020, 
compared to the previous 5 years. The refractive state 
of younger children may be more sensitive to chan-
ges in the external environment than older children, 
as younger individuals are more susceptible to the de-
velopment of myopia. Further studies are needed to 
accurately assess these findings and to observe these 
children in the long term. The WHO recommends that 
children aged 1–5 years spend less than 1 hour per day 
behind a screen. The American Academy of Paediatrics 
recommends limiting screen time to 1 hour per day for 
children aged 2–5 years and suggests consistent limits 
for children aged 6 years and older, but does not specify 
the limits for this age group [31,32].

What can be done to mitigate the myopic behaviour 
that occurs during the COVID-19 pandemic? 

Firstly, in the long term, public education is important 
to raise parents’ awareness of the effects of indoor work 
and reduced outdoor time on the occurrence and prog-
ression of myopia. Parents need to understand the im-
portance of following the correct eye habits during and 
after the lockdown, including frequent breaks from work 
and limiting the use of electronic screens for leisure acti-
vities [29].

Secondly, government agencies for healthcare and 
eyecare professionals should continue to work with scho-
ols to shape a coherent home curriculum that promotes 
creative learning, not only when reading and studying 
at home, but also one that includes frequent breaks and 
physical activities, as well as household chores such as 
cooking, baking, cleaning, etc. [29].

Thirdly, children should be encouraged to perform 
leisure activities outdoors in the form of sport or to 
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play at an appropriate social distance (if it is safe and 
in accordance with the law). The recommended 2–3-
hour outdoor time should be easier to reach, thanks 
to the flexibility of distance learning. COVID-19 should 
not suppress the benefits of outdoor activities on chil-
dren’s health [33].

While it is important to take strict measures (lockdown 
and home quarantine) to slow or stop the spread of the 
coronavirus, multidisciplinary cooperation and close 
partnerships among ministries, schools and parents are 
also essential in order to minimise the long-term collate-
ral impact of COVID-19 on the emergence and progres-
sion of myopia, which was already a major public health 
problem before the pandemic [29].

Concerning the severity of COVID-19, patients with 
ocular symptoms are more likely to have a higher leuko-
cyte count and higher levels of CRP, PCT and LDH than 
those without eye symptoms [5]. 

 
There is now growing evidence that COVID-19 can 

also affect the nervous system. Recent studies suggest 
that neurotropic potential is one of the typical featu-
res of the coronavirus family [34]. The mechanism of 
infection and neurotropism previously seen in coro-
naviruses such as MERS and SARS-CoV-2 could also be 
seen in SARS-CoV-2. Regarding the clinical characte-
ristics, the study in Wuhan showed that 77 of the 214 
patients (36 %) hospitalised for COVID-19 developed 
neurological symptoms or secondary strokes. Further 
studies reported several categories of central and pe-
ripheral neurological disorders in COVID-19 patients. 
Reported non-specific and systemic neurological 
symptoms included: headache, myalgia, dizziness, fa-
tigue, hyposmia, hypogeusia and visual disturbances 
[34,35]. These symptoms occur in 30–40 % of patients 
and are more common in more severe stages of the 
disease. Other serious neurological manifestations re-
ported in relation to COVID-19 were encephalopathy, 
epilepsy, paralysis and disturbances of consciousness, 
cerebrovascular events (ischaemic event, intracerebral 
haemorrhage, sinus thrombosis), as well as acute 
necrotising encephalopathy and meningitis. Predic-
ted mechanisms of microinvasion and manifestations 
on the nervous system include spreading through the 
cribriform plate and spread of the virus into the brain 
through the olfactory nerve. Another possible mecha-
nism of transmission is the haematological pathway 
and ACE2 receptors on neurons and glia cells, which 
make these cells a potential target for SARS-CoV-2. The 
virus can also interact with ACE2 on capillary endothe-
lium, which could damage the blood-brain barrier. 
Due to neuro-invasive and neurotropic properties, we 
can assume that SARS-CoV-2 may also affect other ne-
uronal structures, including the optic nerve, sub-basal 
plexus, corneal nerve, and the nerves innervating the 
extraocular muscles [34].

OPHTALMOLOGICAL PREVENTION

According to many authors, ophthalmologists could 
have a higher risk of developing SARS-CoV-2 infections, 
due to personal communication with patients, frequent 
exposure to tears and eye secretions, and the necessary 
use of devices. Recently, some guidelines have been pub-
lished to minimise the risk of infection.

1. Before a patient’s visit
There should be a strict timetable for patients, to avo-

id clustering of patients in the waiting room. Telephone 
contact and online platforms (website) should be the pri-
mary way of calling  patients for examinations. Telepho-
nic assistance could be useful in helping the patient to 
distinguish between urgent and non-urgent conditions, 
to recommend treatments for other than urgent diseases, 
and as a tool to remind patients to use personal protec-
tive equipment (PPE) before arriving for an examination, 
as well as to answer questions about possible symptoms 
in relation to COVID-19. A triage system is also important 
to identify patients with fever, respiratory symptoms 
and/or acute conjunctivitis and those who have recently 
travelled to outbreak areas. It is also recommended that 
prescribed medicines be supplied and ordered online, in 
particular for medicines for long-term use in chronic di-
seases [36].

2. During a patient’s visit 
The number of accessible entrances to the hospital 

should be reduced and there should be a check-in at 
each entrance. Patients should be measured for body 
temperature, and screened for COVID-19 symptoms. A 
history of contact with other confirmed or suspected 
COVID-19 patients in the last 14 days should be taken. 
Patients should be provided with a protective mask 
or respirator without an exhalation valve filter, upon 
request. Patients with conjunctivitis or other similar in-
fections should be placed in a separate outpatient clinic 
with a separate waiting room. Patients should be tested 
for SARS-CoV-2 RNA in the conjunctival sac and in te-
ars more than 2 times. Examination rooms should have 
a limited number of persons (1 doctor and 1 patient), 
except for visually impaired patients, patients with 
communication/mobility disorders or young children. 
The room should be well ventilated, and the devices/
tools used should be disinfected immediately after each 
patient’s visit. A protective shield should be placed on 
all examination devices, disinfection of the equipment 
should be frequent, and the staff should protect their 
eyes (goggles, shields). For staff, it is necessary to co-
ver the upper respiratory tract, including the nose and 
mouth, with protective masks, maintain hand hygiene 
and keep a distance of more than 2 metres. A direct 
examination with an ophthalmoscope is not recom-
mended and should be replaced by Volk lenses with 
examination by slit lamp, optical coherent tomography, 
or fundus photography [36].
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3. Inpatient care and surgical procedures
All healthcare professionals should be provided with 

training in infection control. Strict hand hygiene is es-
sential, and gloves should be changed regularly. One 
pair of latex gloves should not be used for an extended 
period [36].

Preoperative screeding of infection and a detailed epi-
demiological history is recommended in hospitalised 
patients, especially before surgery. General anaesthesia 
should be avoided, and local anaesthesia is preferred to 
prevent contamination. Any urgent operation of a CO-
VID-19 positive patient should be performed in an ope-
rating theatre with negative pressure. If such a theatre is 
not available, the patient should be sent to another qua-
lified hospital equipped with such a theatre. Operations 
on healthy patients may be performed in an area with an 
overpressure laminar flow [36].

4. Disinfection
According to current evidence, the human coronavirus 

is able to remain infectious on non-living surfaces for up 
to 9 days. The WHO recommends cleaning the surfaces 
with water and detergent and using common disinfec-
tants such as sodium hypochlorite. Bleach is typically 
used in the dilution of 1:100 5 % sodium hypochlorite, 
which ultimately gives a concentration of 0.05 %. on 
small surfaces; 62–71 % ethanol showed an efficacy aga-
inst the coronavirus. Other bactericidal substances such 
as 0.05–0.2 % benzalkonium chloride or 0.02 % chlorhexi-
dine digluconate are less effective [37].

TREATMENT OF EYE COMPLICATIONS IN 
PATIENTS WITH COVID-19

There is little evidence of the treatment of COVID-19-re-
lated viral conjunctivitis. During the outbreak, a number 
of antiviral systemic agents (antivirals) such as: umefeno-
vir, lopinavir and ritonavir were used, but not specifically 
for eye complications. Chen et al. reported the possibility 
that eyedrops containing ribavirin may help in the tre-
atment of eye symptoms. Treatment of viral conjunctivi-
tis is mostly supportive. Nevertheless, it is important that 
ophthalmologists reduce the possible viral load on the 
conjunctiva and reduce the potential for transmission 
by tears and eye secretions. Some general recommenda-
tions for viral conjunctivitis could apply to COVID-19 pa-
tients, in terms of both the reduction of transmission rate 
and possible complications, including hygiene measures: 

• Frequent hand washing (especially when using 
eyedrops or wearing contact lenses)

• Do not touch or rub your eyes
• Regular change of pillowcases/sheets
• Do not share personal belongings

Chloroquine (CQ) and hydroxychloroquine (HCQ) in 
the treatment of COVID-19

The FDA has approved chloroquine and hydroxychlo-
roquine for the treatment of COVID-19, based on limited 

clinical data and these medicines are used in some coun-
tries as an off-label indication [38]. The treatment was 
authorised, despite a lack of randomised clinical trials 
supporting the safety and efficacy of these medicinal 
products. The observational study of 1 376 COVID-19 pa-
tients in New York City showed that HCQ administration 
was not associated with either a significantly increased 
nor significantly reduced risk of intubation and death. 
The American Association of Ophthalmologists (AAO) re-
commended the maximum daily HCQ use ≤ 5.0 mg/kg 
of weight, with the risk of developing dose dependency 
during usage [20]. With this dosage, retinopathy occurs 
rarely after 10 or more years of treatment. However, in 
the treatment of COVID-19, higher doses of HCQ are used 
than those recommended by the AAO. Therefore, Marble 
et al. suggested that ophthalmic screening is not neces-
sary for COVID-19 patients who have been taking CQ or 
HCQ for less than two weeks, as the likelihood of retinal 
damage is very low, even at high doses [39].

Although CQ and HCQs are still used in many countries, 
taking into account the latest data reported from the re-
cent studies indicating an absence of benefit or even an 
increased risk of HCQ-related death, at the end of May 
2020 several European countries suspended the use of 
HDQs for the treatment of COVID-19 [40].

Although there is still no consistent evidence of the 
clinical efficacy of HCQ and CQ in the treatment of CO-
VID-19, these 2 medicines have been widely used in cli-
nical practice and, in addition, several new clinical trials 
are exploring the role of HCQ and CQ in the treatment 
of COVID-19. Given these facts, the toxicity of HCQ and 
CQ could pose a considerable problem in future. In this 
respect, further clinical studies could provide more de-
tailed evidence of HCQ- and CQ-related retinal toxicity in 
COVID-19 patients, in order to improve the management 
from an ophthalmological point of view [41].

Several studies should be carried out to introduce spe-
cific antiviral eye treatment, aimed at reducing viral loads 
on the conjunctival tissue of patients (if present) and re-
ducing the transfer rate from an ophthalmological point 
of view. However, it is very difficult to establish a specific 
treatment, as there are still many doubts about the oph-
thalmic consequences of infection with SARS-CoV-2 [42].

Vitamin D
Vitamin D is best known for its effects on calcium ho-

meostasis. Vitamin D deficiency is associated with the 
development of autoimmune diseases close to uveitis, 
including: IBD, juvenile idiopathic arthritis, SLE and Sjog-
ren´s syndrome [43]. An active form of vitamin D can in-
duce the expression of ACE2 and regulate the immune 
system through various mechanisms: it maintains the 
integrity of the epithelium barrier by restoring connec-
tions: tight junctions, gab junctions and adherence jun-
ctions [44]. In addition, it increases congenital immunity 
by increasing the production of antimicrobial peptides 
such as cathelicidin in the respiratory epithelial cells, 
which have the ability to disrupt bacterial membranes 
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by electrostatic interactions [45]. Vitamin D also induces 
cellular immunity by increasing the production of anti-in-
flammatory cytokines and suppressing pro-inflammatory 
cytokines, such as TNF-alpha and interferon gamma. This 
prevents the development of a cytokine storm, which is 
responsible for ARDS syndrome in COVID-1. In addition, 
it also affects adaptive immunity by reducing inflamma-
tory Th1- and Th2-mediated responses and suppresses 
Th17 pro-inflammatory cells as well [46]. In their study of 
151 patients, Chiu Zelia et al. showed significantly redu-
ced serum vitamin D levels in patients with active uvei-
tis. They found that vitamin D supplementation is rela-
ted to uveitis activity in the same way as sun exposure 
in vitamin D-deficient patients. It therefore seems logical 
to provide prophylactic supplementation and adjuvant 
therapy with vitamin D, in order to strengthen the im-
mune system and to prevent and reduce the severity of 
COVID-19 infection, especially in the elderly population 
with comorbidities [47].     

Dexamethasone
In recent decades, corticoids have been used to su-

ppress the immune system’s response in various disea-
ses, including rheumatoid arthritis, SLE and others. In the 
fight against  coronavirus infection, the immune system 
is activated, and then an inflammatory response is trigge-
red. However, occasionally there may be an overreaction 
of the immune system (cytokine storm), which can lead 
to respiratory failure, coagulopathy and finally to mul-
tiorgan failure and death [48]. The use of corticosteroids 
is related to the suppression of the immune system and 
therefore their use is not supported in the initial stage of 
infection, as it would lead to the suppression of congeni-
tal immunity [49]. After several clinical studies investiga-
ting the effect of corticosteroids on COVID-19, corticoids 
have been shown to significantly contribute to the redu-
ction of patient mortality [50].  Dexamethasone reduces 
the risk of death by one- third in patients with pulmonary 
ventilation, and by one-fifth in oxygen-dependent pa-
tients. Dexamethasone suppresses the immune respon-
se, helps in the treatment of inflammations, swellings, 
such as in allergic and asthmatic patients with inflamma-
tion in the airways and lungs, or in patients with painful 
and inflammatory disease of the joints. Other benefits 

include a long-lasting effect (with a half-life of about 36 
hours), allowing once-daily dosing [51].

A breakthrough in the fight against COVID-19 came 
from the randomised evaluation of COVID-19 treatment 
on 16th June 2020. This randomised study was launched 
in March 2020 as a clinical study to evaluate potential 
therapeutic treatment options for COVID-19. More than 
11 500 patients with confirmed COVID-19 were enrolled 
in 175 hospitals in the UK. The OXFORD RECOVERY study 
tested low doses of dexamethasone, lopinavir-ritonavir, 
hydroxychloroquine, and azithromycin in a randomised 
manner. Only dexamethasone managed to reduce CO-
VID-19-related mortality rates. The use of dexamethaso-
ne at a dosage of 6 mg daily started on 8th June 2020 over 
a 10-day period, to evaluate the clinical efficacy in 2 014 
patients, compared to 4 321 patients who did not receive 
dexamethasone [52]. The use of dexamethasone did not 
cause any serious adverse reactions and was ineffective 
in patients with mild disease progression. However, the 
OXFORD RECOVERY study has limitations regarding the 
potential adverse effects and efficacy of dexamethasone 
in patients with co-morbidities. Concomitant adminis-
tration of corticosteroids should be limited to patients 
with severe cytokine storm-related conditions, including 
ARDS, renal failure, acute cardiac events and elevated se-
rum D-dimer levels. On 19th September 2020, the WHO 
issued guidance on the use of dexamethasone and other 
corticosteroids (hydrocortisone or prednisone) for the 
treatment of COVID-19. The Guideline recommended the 
use of corticosteroids in serious and critical patients [53].

CONCLUSION

Some studies suggest that eye symptoms commonly 
occur in patients with severe COVID-19 pneumonia and 
that the viral RNA can be detected from the conjunctival 
sac of these patients. Ophthalmological symptomatology 
does not appear to be a common manifestation of coro-
navirus infection in patients with a non-serious course of 
COVID-19. Despite the fact that conjunctivitis is generally 
a benign condition, it is an important route of transmis-
sion of the virus, and therefore its prevention is the most 
important aspect that healthcare professionals should re-
member in order to protect both patients and themselves.
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