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ABSTRACT
This is a brief review covering the currently available literature on ocular manifestations of COVID-19, and
prevention strategies for ophthalmologists. A literature search was carried out of Pubmed, Google Scholar and
WHO database of publications on COVID. Keywords used in the search were eye, ocular manifestations,
ophthalmology, COVID-19, nCoV-2019, and coronavirus disease. All available articles were reviewed and those
pertinent to the study topic were included. Considering the dearth of information available, ophthalmology journals
were also searched separately for relevant articles. Major ocular manifestation of COVID reported in literature is
red eye, which usually presents before the onset of respiratory symptoms. Since the eye can be a possible
transmission route for SARS-CoV-2, infection control measures should be undertaken by ophthalmologists,
including use of personal protection equipment and eye/face covering. A framework for structuring
ophthalmological services during the COVID pandemic is also presented in this review.
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INTRODUCTION
The COVID-19 pandemic, caused by the SARS CoV2 virus, a member of the beta coronavirus genus, has
led to widespread public health concerns across the
globe1. According to the WHO global situation report
of 10th April 2020, there are more than 1.5 million
confirmed cases with almost ninety two thousand
deaths globally2. In South East Asia, 12,978 confirmed
cases have been reported so far, with 569 deaths due to
COVID-9; considering the pattern of disease spread
across the European region and America, this number
is only expected to rise with time.
Many common public health concerns have been
raised regarding COVID-19, especially its mode of
transmission, symptoms, and preventive measures
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carriers reported in the literature as well; or it can lead
to acute respiratory distress syndrome (ARDS), against
its spread3. COVID-19 initially presents as fever,
cough, dyspnea, fatigue and myalgias; the clinical
course may remain mild, with asymptomatic
associated with need for ventilator support and high
overall mortality4.
Ocular manifestations have also been reported in
COVID-19, and have been purported by some to be
the earliest sign of the disease in symptomatic
individuals5. Previously other respiratory viruses,
especially influenza, have been shown to use the eye
as a portal of entry, with the H7 subtype having a
particular ocular tropism 6. Considering the scarcity of
personal protection equipment (PPE), the mode of
transmission through respiratory droplets, and the
highly infectious nature of the disease, it is imperative
that these manifestations are not overlooked.
We present here a brief review of major ocular
manifestations in COVID-19 as well as preventive
measures that can be undertaken by healthcare
professionals (HCPs) in this regard. We also provide a
basic framework to be followed while planning
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delivery of healthcare within a COVID-19 affected
healthcare system.

MATERIAL AND METHODS
A literature search was carried out using Pubmed,
Google Scholar and WHO database of publications on
COVID. Keywords used in the search were eye, ocular
manifestations, ophthalmology, COVID-19, nCoV2019, and coronavirus disease. All available articles
were reviewed and those pertinent to the study topic
were included. Considering the dearth of information
available, ophthalmology journals were also searched
separately for relevant articles.
The earliest ocular manifestation of COVID-19,
reported by Guangfa Wang, a member of the Chinese
National Expert Panel on Pneumonia in January 2020,
included redness of the eyes, which had occurred
several days prior to the onset of pneumonia and
positive testing for SARS-CoV-25. This raised the
suspicion that the exposed eye could be a possible
extra-respiratory transmission route for the virus,
following which the Chinese CDC recommended eye
protection to healthcare workers exposed to COVID19.
An observational study was carried out in a
Chinese hospital on 114 patients who underwent
consecutive nasopharyngeal and conjunctival swab
tests for detection of SARS-CoV-2 on RT-PCR. The
study reported negative conjunctival samples from all
the patients, 79% of whom had tested positive for
COVID-19 on nasopharyngeal swabs. Furthermore, no
obvious ocular symptoms were documented in the
study; it was suggested, however, that the presence of
the virus in the conjunctival sac or tear fluid might
occur for a very brief period of time, and in suspected
patients presenting with red eye, testing with
conjunctival swabs concurrent with nasopharyngeal
swabs would hold diagnostic significance 6,7.
In a non-peer reviewed retrospective cohort study,
67 confirmed and suspected cases of COVID-19
underwent
concurrent
nasopharyngeal
and
conjunctival swabs; 1 patient with confirmed COVID
had positive conjunctival PCR for SARS-Cov-2, while
2 others had probable positive PCR results from
conjunctival swabs. Interestingly, however, none of
the patients with positive conjunctival swabs had any
ocular manifestations, and the patient who reported red
eye prior to testing were found negative for SARSCoV-2 on conjunctival swab PCR8. In another brief
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report from Thailand, out of 48 patients who tested
positive for SARS-CoV-2 and underwent a complete
ocular examination including direct ophthalmoscopy
and corneal scrapings in suspected cases, no ocular
manifestations were found9.
Apart from anecdotal evidence for red eye as a
manifestation of COVID-19, no objective evidence is
available regarding any other ocular signs and
symptoms. However, considering the ocular
manifestations reported with other coronaviruses
previously, especially SARS10, it is imperative that
medical practitioners should be on the lookout for
suspicious ocular symptoms in patients with suspected
or confirmed COVID-19, and that such patients should
undergo a complete ocular examination, conjunctival
swabs, and follow up ocular examination as well.

Preventive Measures for Healthcare
Professionals
The first ocular manifestations were reported from
centers where wearing eye protection was not within
the normal routine of donning personal protection
equipment5. In many countries, ophthalmologists do
not normally use eye protection in the form of goggles
or face shields during daily clinical activities9. In the
context of COVID-19, it was found in a survey
conducted on accident and emergency (A&E)
ophthalmologists that 79% had no training in using
PPE; more than 50% were dissatisfied with the
guidelines that did not recommend PPE for
ophthalmology practitioners; and a similar number
were unaware of the recommended PPE for close
patient contact11. Considering that ophthalmologists
have close contact with patients for slit lamp eye
examinations, and face a high burden of eye disease on
daily basis, it is important that they are aware of the
correct preventive measures that need to be undertaken
in the healthcare settings. Infection control measures
for ophthalmologists need to be stepped up, with
proper training of healthcare staff and utilization of a
triage system and telemedical services to reduce
unnecessary patient presentation12,13.
Based on the guidelines issued by the Royal
College of Ophthalmologists14 and the American
Academy of Ophthalmology (AAO)15, we present the
following brief recommendations for prevention of
COVID-19 in ophthalmology healthcare workers:
1. Eye protection and face protection should be used
by HCPs working in the inpatient department
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within two meters of patients, in emergency and
acute hospital clinics and outpatient departments,
and in operation theaters or high dependency units,
especially when performing an eye review. For
aerosol generating procedures such as intubation,
single use eye protection must be utilized.

avoided; I-care tonometry can be used instead;
whereas Goldmann applanation tonometry should
be used only when essential.
7. Investigations such as visual field testing, ocular
computed tomography (OCT) and ultrasound Bscan should be avoided unless absolutely essential.
8. Indirect ophthalmoscopy should be used in
preference to slit lamp biomicroscopy whenever
appropriate.

Framework for Delivering Ophthalmology
Services

Fig. 1: Framework for provision of eye healthcare during COVID-19.
*standard precautions include frequent hand washing, use of PPE,
cough etiquette, disinfection of examination rooms.

2. Slit lamp barrier or breath guard must be used
whenever slit lamp examination needs to be
performed in the inpatient or outpatient
department or acute eye clinics.
3. Disposable gloves, aprons and water resistant
gowns must be donned by professionals working
in the operation theaters. Gowns are not essential
for inpatient areas and outpatient clinics.
Similarly, respirator masks are only suitable for
use during aerosol generating procedures or in
high dependency units; simple fluid resistant
surgical masks should be used in all other places.
4. A minimum distance of two meters should be kept
from the patient except when clinical examination
is required.
5. Prior to any exam, especially in patients with
conjunctivitis, history of fever, respiratory
symptoms, travel, or COVID contact must be
taken by the ophthalmologist.
6. While checking intraocular pressure, disposable
tonometer tips must be used by the
ophthalmologists. Air puff tonometry should be
310

In lower middle income countries, there is a high
burden of ophthalmic diseases. Considering the case of
Pakistan, the burden of disease is on the rise, with
almost 4.3% of the total population suffering from
visual deficiency, ranging from moderate loss to
complete blindness16. In a study conducted at a public
sector hospital in Pakistan, ocular emergencies
accounted for 20% of all ophthalmology department
admissions, with 55% of the emergencies being
traumatic17. Considering the high number of ocular
emergency
presentations,
a
framework
of
ophthalmology services has been devised—this frame
work is in accordance with the guidelines set forth by
the AAO and the Royal College of Ophthalmologists.
Ocular emergencies requiring urgent review include
the following: acute glaucoma (IOP > 40 mm Hg);
rapidly progressive glaucoma; wet active age-related
macular degeneration (ARMD); severe uveitis; acute
retinal detachments; proliferative diabetic retinopathy;
retinopathy of prematurity; endophthalmitis; sight
threatening trauma; orbital cellulitis; and giant cell
arteritis, among others. If the patient is below 70 years
old, with the disease being in only or better seeing eye,
treatment must continue for these patients, while
keeping standard precautions in view18,19,20.

CONCLUSION
COVID-19 is currently impacting the global
healthcare landscapein an unprecedented way. While
ocular manifestations of COVID-19 have not been
reported widely in literature, the eye remains a
possible transmission route for SARS-CoV-2.
Healthcare workers and ophthalmologists must take
this under consideration and utilize proper eye
protection equipment, social distancing, and infection
control measures to reduce the impact of disease
burden.
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