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ABSTRACT

Corona virus disease (COVID-19) is an ongoing global public health problem mainly affecting 
respiratory system with life threatening results. Various literatures have suggested that it has some 
ocular manifestations too that should not be ignored as the ocular surfaces can also be a mode of 
transmission of the disease. All the ophthalmic equipments should be sterilized using 70% ethyl 
alcohol or isopropyl alcohol. Breath shields should be mounted on any ophthalmic equipment as 
far as possible. Special care should be taken in examination of patients suffering from fever and 
flu like symptoms. Contact lenses wearers need to maintain optimal hygiene practices during the 
COVID-19 pandemic to minimize its complications.

SARS CoV-2 virus is detected in the tears and conjunctival secretions of the affected individual. 
Ocular disease may occur during the initial period of infection or during follow up. Among them the 
most frequently reported ocular findings in COVID-19 are keratoconjunctivitis, tearing, burning, 
chemosis, photophobia, ocular irritation, subconjunctival hemorrhage and conjunctival hyperemia. 
Such ocular disorders are usually self-limiting and can be treated with symptomatic treatments.

Though the transmission of virus through the ocular secretion is very low, the clinicians need to 
take proper precautions during eye examination. Regarding contact lens use, daily disposable 
lens should be motivated.
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INTRODUCTION

Corona virus disease (COVID-19) has been a global 
pandemic which emerged from Wuhan province 
of China for first time around December 2019. It is 
caused by Severe Acute Respiratory Syndrome 
Corona Virus-2 (SARS-CoV2), a novel, enveloped 
single stranded RNA virus.1Despite the current review 
indicating that the eye is unlikely site for SARS-
CoV-2 infection, scrupulous eye care and hygiene 
should be continued. Precautions employed by 
both eye care practitioners and patients during the 
COVID-19 pandemic remain necessary to minimize 
viral transmission via person to person contact.2Eye 
health professionals are at risk to contract COVID-19 
because they have to adhere to significant proximity 
necessary for procedures like ophthalmoscopy, 
retinoscopy and slit lamp biomicroscopy. So a great 
care should be taken by them to be in safe condition. 
So as a preventive measure, eye care providers are 
recommended to properly wear PPE which include 
cap, face mask, eye shields and gloves each time 
they examine a patient.

OCULAR PATHOGENESIS OF CORONA VIRUS

Corona virus targets the angiotension converting 
enzyme 2(ACE 2) receptors in airway epithelium, 
mainly nose and upper respiratory tract mucosa. Such 
receptors are present in corneal and conjunctival 
epithelium as well. But attachment of virus in ocular 
tissue is minimal because of two reasons. First, the 
lactoferin present in the tear film is in such a high 
concentration that it prevents the virus attachment to 
ocular epithelium. Secondly SARS CoV 2 receptors 
i.e. ACE 2 receptors are present in ocular surface but 
luckily TMPRSS 2 protein which is required to spike 
proteins of this virus to bind to ACE 2 receptors is 
absent in the ocular tissue. Corona virus RNA has 
been found in human tears. But it is not very clear how 
the virus accumulates in the ocular secretion. It has 
been assumed that there might be direct inoculation 
of the ocular surface from the respiratory droplets 
and aerosolized particles. The virus might migrate 
from nasal mucosa through nasolacrimal duct and 
there would be hematogenous spread to the lacrimal 
gland that might ultimately spreads in the conjunctival 
fornices.1,3

ASSUMED MECHANISM OF EYE INFECTION 
WITH COVID-19

According to Erica Hersh, the novel Corona virus can 
enter our body through our eyes in addition to our 
nose and mouth. 1, 4If somebody suffering from Corona 
virus sneezes, coughs or talks, he/she spreads 
droplets that contain virus. The healthy individuals 
are now most likely to breathe in those droplets and 
suffer from Corona virus. A single cough/sneeze 
can produce up to 3000 droplets. Even in speaking, 
droplets are emitted in a lower quantity. Another way 
is that if the virus lands on our hand or fingers and we 
touch our nose, mouth or eyes, then might contract 
the virus, though it is less common.

OCULAR MANIFESTATION OF COVID-19

Langis Michaud in his literature mentions that acute 
conjunctivitis is the only ocular manifestation of 
COVID-19.5According to him, less than one percent 
of infected people experience eye irritation in the 
form of red eye. It can last 10 to 20 days after the first 
symptoms. Rarely the cornea may also be affected 
but can be well controlled with the usual treatments 
without major long term complications. Some literature 
mention high rates of ocular involvement while other 
show very little ocular involvement. There are three 
reports from China with conflicting results. Among them 
first report from Gaun Wj et al. mentioned only 0.8% 
of the patients out of 1099 patients had conjunctival 
congestion 6. Second report by Wu P et al. showed 
that up to 31.6% of 38 hospitalized patients had some 
kind of ocular involvement involving eye chemosis, 
tearing, increased secretion and ocular redness.7The 
third literature from Xia J et al. mentioned that only 
one out of 30 patients had red eye (conjunctivitis) and 
SARS- CoV 2 positive in tear. 8

Similarly other two reports from Turkey too showed 
some ocular involvement of Corona virus. One report by 
Hasan Oncul et al. showed 4.5% of ocular involvement 
including sub-conjunctival hemorrhage, conjunctival 
chemosis, conjunctival hyperemia, conjunctivitis 
and even vitreous hemorrhage. 9 Similarly another 
literature by BB Ceran et al. mentioned that out of 
93 Covid-19 patients, 21.5% had ocular finding with 
conjunctival hyperemia being the most common.10 
Moreover a case study from Canada by Cheema M 
et al. reported that Keratoconjunctivitis was the initial 
medical presentation of novel corona virus.11 A literature 
from China by Ruamviboonsuk P et al. suggested 
that patients who are in ventilators for a long time and 
treated with high dose of hydroxychloroquine might 
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develop Bulls Eye Maculopathy later in life.12 But till 
now no visual loss has been reported in human but 
we are yet to see the long term sequelae as far as this 
disease is concerned. So far in animals, Corona virus 
has been reported to cause uveitis, retinitis, vasculitis 
and optic neuritis.

Relating to eyes and vision, there might be mask 
induced evaporative dry eye during COVID-19 
pandemic. The displacement of the mask or its 
incorrect fitting could disperse air around the eyes 
and the air leaking could cause rapid evaporation of 
tears, so, elderly people who have less efficient tears 
are affected most.To relieve such symptoms, frequent 
instillation of artificial tear supplements is necessary.13

In the recent Corona virus updates for 
Ophthalmologists, issued by American Academy of 
Ophthalmology (AAO) 14 recommends for protection 
of mouth, nose and eye when caring for patients 
potentially infected with SARS CoV 2. The doctors 
and all technical staffs should be alert for patients 
who present with conjunctivitis especially with flu 
like symptoms and should be suspected for risk of 
COVID-19. Eye consultation is urgently required 
only in cases of sudden vision loss, new onset of 
flashes and floaters, high intra ocular pressure, neo-
vascular glaucoma, orbital infection, post operative 
conditions of complex ocular surgery, papilloedema, 
optic neuritis, corneal ulcer, kearatitis etc. In the same 
way, Nepal Ophthalmic Society (NOS) 15 has issued 
clinical safe guides and recommendation for the 
safety of eye care practitioners. According to NOS, 
considering eye services, more priority should be 
given to those individuals who have potential risk to 
vision, eye and life with impact on the quality of life if 
not treated in time. Moreover one eyed patient should 
be kept in more priority. Some urgent and emergent 
conditions of eye  are  sudden onset of red eye, any 
form of ocular injury, flashes and floaters, severe 
ocular pain, double vision, painful swelling of eye 
lid, sudden blurring of distant vision, colour haloes 
around light etc.  otherwise all the routine follow up 
cases without any new problems can be delayed for 
few months until the COVID-19 is in control. Similarly 
before evaluation of any patients for any ophthalmic 
conditions, important general history which includes 
any history of fever, shortness of breath and flu like 
symptoms should be taken. Clinicians should be 
more aware if the patient gives travel history to the 

high risk area and further contact with any individual 
with COVID-19.

Regarding eye care and safe ophthalmic practices, 
Aravind Eye Hospital, Pondicherry India16 has issued 
a clinical protocol for clinicians and patients to 
prevent COVID-19. It advised that only emergency 
clinical scenarios in which delay in care would lead 
to immediate loss of vision should be taken for 
surgical procedures. Significant patient history and 
chief complaints are asked before sitting at the slit 
lamp. A durable barrier shield should be instilled on 
each slit lamp, karatometer etc. for safety. All the eye 
care practitioners including doctors, optometrists, 
technical staffs, nurses should be in full PPE which 
include a disposable cap, face shield, gloves during 
eye examination and other ophthalmic procedures. All 
eye surgeries and procedures should be directed as 
day care services whenever possible and should be 
attempted under local anesthesia. All the patients with 
red eye (conjunctivitis) new and follow up should be 
seen in isolated room or in an emergency room.

Safety precautions during ophthalmic evaluations: 
According to various hospitals and academy’s 
protocol14-16, there are some common clinical 
guidelines for safe ophthalmic practices during 
COVID-19. Though the transmission of virus in the 
ocular secretion is very low, we still need to take proper 
precautions while examining the patients. Ophthalmic 
equipments like trial frames, Gonio lens, laser lens, 
B scan probes, 20D and 90D lenses, Tonometer tip 
etc should be disinfected after each use. During the 
pandemic, potentially aerosol generating procedures 
like non contact air puff tonometry, syringing, 
irrigation of conjunctival sac should be avoided. 
Age related cataract surgery and visual field testing 
can be deferred for regular follow up cases. If such 
procedures are to be done then proper recommended 
precautions should be taken and there must be few 
hours interval between two patient examinations.

CONTACT LENS AND ITS USE DURING COVID-19

Contact lens is a very effective and safe way to correct 
vision which is a thin, optical device that rest on the 
surface of the cornea to correct the refractive error 
of an individual.17A few recent literatures18,19 have 
suggested that contact lens users might be potentially 
more susceptible to infection for basically three 
reasons. First our hands can bring the virus to the 
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eyes. Another factor when the infected person  nearby 
(less than 1.5 meter) coughs or sneezes, it can carry 
the virus on the contact lens through the droplets 
emitted into the air. Third reason is the conjunctiva, 
which is one of the preferred ways of penetration for 
the virus into the body.

Safety clinical tips for contact lens practitioners and 
users:  Preferably promptly sanitized spectacles 
should be used and postpone the contact lens fitting 
activities until the risk of corona virus contamination 
ceases. But if the contact lenses are really in a need, 
all the precautions regarding its uses and disinfection 
techniques should be followed. Contact lens users 
should not touch the nose and mouth with unwashed 
hands as far as possible. Various published 
literatures on contact lens during COVID-19 have 
given some ophthalmic guidelines for safe wear, 
care and maintenance of contact lenses 20-23, 25. They 
recommend that before handling contact lenses, both 
hands should be washed for at least 20 seconds with 
soap and water and dry with clean paper or cloth. 
Afterwards, contact lenses should be cleaned by 
rubbing it with multipurpose contact lens solution and 
rinsed with it. Fresh solution should be used every 
time to disinfect and store contact lenses. The contact 
lens case or kit should be replaced at least once 
every 3 months. In cases of daily disposable lenses, 
it should be disposed after each wear. For reusable 
lenses, it should be cleaned and disinfected. When 
someone is having illness, he/she should stop contact 
lens wear until healthy again. Similarly contact lenses 
should be removed from eyes when we are taking 
showers and before going swimming. The contact 
lens user should avoid rubbing or touching their eyes 
during contact lens wear. But if it is needed, protective 
eye shields or any suggested devices should be used 
along with contact lenses. The contact lens user 
should avoid rubbing or touching their eyes during 
contact lens wear. Consultation with an Optometrist or 
Ophthalmologist is required in cases of any unusual 
signs and symptoms.

Considering contact lens practices, Elise Kramer 

has advised to wear surgical masks for protection 
of mouth and nose in all clinical settings until further 
notice.26 According to Kramer, for disinfection of 
soft contact trial lenses, it should be done with 3% 
hydrogen peroxide solution followed by complete 

neutralization with 0.9% sodium chloride solution for 
15 minutes or lens can be stored overnight in isotonic 
saline. It needs four hours for complete neutralization. 
Hydrogen peroxide (3%) is highly acidic with pH of 
3 to 4. For rigid gas permeable lenses, disinfection 
of trial lenses can be done by storing the lenses 
overnight or 4 to 6 hours in multipurpose solution 
formulated for RGP lenses. According to American 
Academy of Optometry 24, specialty products like 
rigid gas permeable (RGP) lenses, Scleral lenses, 
Ortho-K lenses trial sets should be disinfected using 
3% hydrogen peroxide. For hard contact lenses, trial 
lenses must be stored dry for a week before trying 
on the next patient. Similarly, to minimize contact 
time between patient and examiner soft copy of the 
instruction sheet can be forwarded to the new patients 
and follow up examinations should be done only if they 
are an absolute must. Tele consulting may be tried, 
and the patients can be taught to take the photograph 
of the eye with lens on way of instructional video.

SUMMARY 

Eye examinations pose the risk of contagion between 
an asymptomatic patient and any medical staffs due 
to close proximity. So washing of hands with alcohol 
based detergents and disinfecting the used ophthalmic 
instruments are mandatory. Since the droplets from a 
cough or sneeze of an infected individual can travel 
up to six feet, the main ophthalmic equipments like slit 
lamp, keratometer, biometer, tonometer etc should be 
provided with protective plastic shields which act as 
a barrier to droplets. All the ophthalmic medical/non 
medical staffs should wear PPE including N95 masks, 
protective goggles or face shields, gloves and cap. 
In cases of refractive errors, regular spectacles wear 
should be motivated contact lens fitting should be 
postponed. If already using contact lenses, it should 
be suspended in a case with eye redness and any 
flu like symptoms. Preferably daily disposable contact 
lenses should be provided and contact lens users 
should follow all hygiene rules given by eye care 
practitioners. 
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