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ABSTRACT 
 

BACKGROUND 

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a novel, 

enveloped, positive, single-stranded ribose nucleic acid (RNA) beta corona virus 

that causes coronavirus disease-2019 (COVID-19). During the COVID-19 outbreak, 

various ocular symptoms including conjunctivitis were reported as a manifestation 

of the disease and viral RNA was found in the patients’ tears. Eye specialists may 

be the first person to examine a patient suffering from COVID-19 in cases 

presenting with conjunctivitis. Conjunctivitis is a very common ocular presentation 

with varied causes. The purpose of this study is to evaluate the frequency of ocular 

signs and symptoms in cases of COVID-19. 

 

METHODS 

In this prospective observational study, we collected and analysed data from 522 

laboratory-confirmed positive cases of Covid-19 from pure dedicated COVID-19 

hospital from June 2020 to December 2020. All symptomatic patients were 

examined in detail and symptomatic treatment was provided taking appropriate 

self-protection. 

 

RESULTS 

Between June 2020 and December 2020, a total of 522 reverse transcription 

polymerase chain reaction (RT PCR) confirmed patients of Covid-19 presented to 

hospital were included in the study. Out of 522 patients, 421 were male and 101 

were female. The mean age of the patients was 38.35 years. Out of these 522 

patients, 4 patients (0.76 %) had ocular manifestations consistent with follicular 

conjunctivitis, 2 patients (0.38 %) had chemosis and epiphora, 6 patients (1.14 

%) had lacrimation. No patients had loss of vision or other vision threatening 

events. No ocular symptoms were presented as first symptoms of COVID-19 in 

any of the 522 cases. 

 

CONCLUSIONS 

In our study, we found out that the overall prevalence of ocular events is low. 

Total 12 cases (2.29 %) amongst 522 COVID-19 cases had ocular manifestations. 

Ocular events other than conjunctivitis and lacrimation, like chemosis and epiphora 

were more common in severely ill patients. All symptomatic patients had presented 

in early course of disease, majority before the hospitalization. Presentation of 

ocular symptoms as initial COVID-19 symptoms was not seen in our study; no 

cases were presented as initial COVID-19 symptoms. 
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Severe acute respiratory syndrome corona virus 2 has led to 

a global epidemic with 83,937,060 confirmed cases and 

18,34,277 deaths worldwide and 10,286,023 new cases till 

now. India has recorded 1,48,968 deaths till 31 Dec 2020 as 

per statistics of world health organisation (WHO). Studies till 

now have suggested that SARS-CoV-2 virus spreads 

primarily through close contact and respiratory droplets. 

Recently studies show air borne spread of this virus. 

However, ocular transmission from tears and conjunctival 

surface cannot be ruled out. Conjunctiva can act as both 

conduit and source of infection. Direct contact with ocular 

mucous membranes of the conjunctiva is a suspected route 

of transmission. Various studies suggest that damage to 

human body occurs initially by systemic infection. Major 

complications occur as a result of severe immune response 

against the virus by the human body. It is however not clear 

and documented how SARS-CoV-2 reaches ocular tears. 

Also, how much is the risk of transmission of virus from 

infected ocular secretions is not clearly known as of now. It 

has been seen that corona viruses cause various types of 

ocular manifestations specially in feline and murine species 

animals. These include iridocyclitis, retinitis, ocular vasculitis 

and optic neuritis. In few studies conjunctivitis was reported 

as a manifestation of the SARS-CoV-2 disease. Viral RNA was 

also found in the tears in some RT PCR positive cases during 

this ongoing COVID-19 pandemic. 

SARS-CoV-2 conjunctivitis was first reported in a 

member of the Chinese panel for pneumonia after he 

inspected the Wuhan fever clinic. He was not wearing eye 

protection during the above visit. Conjunctivitis is a common 

eye condition of varied aetiology. Eye specialists may be the 

first medical professionals to examine case of COVID-19 

conjunctivitis. Indeed, one of the first providers to voice 

concerns regarding the spread of coronavirus in Chinese 

patients was Li Wenliang, MD, an ophthalmologist. He later 

died from COVID-19 and was believed to have contracted 

the virus from an asymptomatic glaucoma patient in his 

clinic; this case highlights the potential conjunctival 

transmission route.1 There are reports suggesting that 

conjunctivitis may be the first manifestation of the disease, 

followed by the onset of systemic symptoms after a variable 

amount of time.2 

However, the possibility that conjunctivitis may be the 

only manifestation of the disease must also be taken into 

account.3 Surprisingly, this SARS-CoV-2 RNA virus has also 

been detected on the conjunctiva of COVID-19 patients 

having no ocular symptoms and signs. 

 

 

Objectives  

We conducted this study to know the incidence of ocular 

signs and symptoms in cases of Covid-19 infection. Also, we 

tried to find out whether Covid-19 infection initially presents 

with ocular symptoms so that early detection of Covid-19 

cases as well as extra preventive measures should be taken 

by ophthalmologists during ocular examination of all eye 

cases. 

 
 

 

METHODS 
 

 

In this prospective observational study, we collected and 

analysed data from 522 laboratory-confirmed cases of 

Covid-19 from June 2020 to December 2020 of zonal 

hospital of Central Government located in Jhansi which 

provides secondary health care to its entitled patients. Cases 

were selected on basis of positive corona RT PCR test. The 

study was approved by the institutional scientific review and 

ethical committee board of the hospital. Written informed 

consent was taken by all participants. Data was analysed 

and interpreted by the authors. The authors reviewed the 

manuscript and vouched for the accuracy and completeness 

of the data and for the adherence of the study to the 

protocol. Patients tested were based on symptoms of fever, 

cough, loss of smell, diarrhoea, weakness, respiratory 

difficulty, or high-risk asymptomatic contacts of primary 

cases. All patients were provided with a questionnaire with 

all the possible symptoms listed based on finding of previous 

studies and asked to mark out symptoms which they 

possess. Symptoms were noted whether its onset is before 

or after hospitalization. Course of symptoms were noted and 

all symptomatic patients were examined in detail to rule out 

symptoms caused by other viral aetiologies. Severity 

assessment of all the patients was made and graded, based 

on the guidelines of PC-NCP.4 

All symptomatic patients were examined in detail and 

symptomatic treatment was provided taking appropriate 

self-protection. Cases underwent management as per 

standard protocol made by the hospital. Baseline laboratory 

tests in form of complete blood count (CBC), Serum ferritin, 

C-reactive protein (CRP), lactate dehydrogenase (LDH), 

interleukin (IL6), blood sugar, Serum creatinine, liver 

function test (LFT) and chest radiography was done in all 

cases. However, computed tomography (CT) chest and 

other laboratory testing were performed according to the 

clinical care needs of the patients. All cases were managed 

based on latest guidelines available and approved by 

government and given by WHO from time to time along with 

condition of patient. 

 

 

Inclusion Criteria  

1. All patients admitted to Covid-19 male and female 

wards during study period 

2. Diagnosis confirmed by RT PCR 

3. Given consent for participation in study 

 

 

Exclusion Criteria  

1. Patients unwilling to give consent. 

2. Diagnosis not confirmed by RT PCR 

 

 

Statistical  Analysis  

This is descriptive study, where we find out incidence of 

symptoms and therefore no statistical formula is required for 

statistical analysis. 

 

 

 

 

BACKGROUND 
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RESULTS 
 

 

 

The 07-month primary outcome observation was completed 

by 31 December 2020 and the primary outcome was 

occurrence of ophthalmologic signs and symptoms. Between 

June 2020 and December 2020, a total of 537 patients of 

Covid-19 RT PCR confirmed patients were managed at our 

hospital. Out of above 537 cases, 522 were willing for 

inclusion in the study. During the period of observation, the 

ocular signs and symptoms were recorded and data was 

analyzed. Out of 522 patients, 421 were male and 101 were 

female patients (table 1). Among these 522 patients, there 

were 510 cases judged as moderate, 10 cases judged as 

severe, and 5 cases judged as critical, which was graded 

according to the guideline of PC-NCP :4 moderate indicated 

fever and/or respiratory symptoms and lung computed 

tomography imaging findings; severe indicated dyspnoea 

(respiratory frequency of 30 cycles per minute or greater), 

blood oxygen saturation of 93 % or less, and an arterial 

partial pressure of oxygen to fraction of oxygen inspiration 

ratio of 300 or less; and critical indicated respiratory failure 

or shock or multiple organ dysfunction/failure.5 The mean 

age of the patients was 38.5 years. Out of these 522, a total 

of 4 patients (0.76 %) had ocular manifestations consistent 

with follicular conjunctivitis, 2 patients (0.38 %) had 

chemosis and epiphora, 6 patients (1.14 %) had lacrimation. 

No patient had loss of vision or other vision threatening 

events. No ocular symptoms were presented as first 

symptoms of COVID-19. All four cases of conjunctivitis 

occurred in mild COVID-19 cases and out of these, three 

cases had symptoms before hospitalization and one case 

during early course of hospital admission. Two cases of 

chemosis were noted in severe cases of COVID-19 admitted 

in ICU. Same ICU patients had also complaints of epiphora. 

Lacrimation was noted in 6 mild cases of COVID-19. Out of 

above, five developed it before and one during the early 

course of hospitalization (table 2). All symptomatic patients 

were managed conservatively by use of topical preservative 

free lubricating eye drops. 

Results of our study are similar to few previous studies 

on the subject. On March 6, the American Academy of 

Ophthalmology reported that conjunctivitis is rare in cases 

of COVID-19 and that only 1 % to 3 % of patients would 

develop the viral pink eye.6 A new study out of China shows 

that the infection often leads to a variety of other ocular 

symptoms, and that they may appear just before the onset 

of respiratory symptoms.3 The signs of COVID-19 

conjunctivitis are similar to the presentation of other viral 

forms. Other common aetiologies of ocular redness and 

increased tearing includes bacterial conjunctivitis, other viral 

conjunctivitis (e.g. Adenovirus, herpes virus), allergic 

conjunctivitis, corneal abrasion, acute keratitis, acute 

anterior uveitis, ocular foreign body, dry eye syndrome, 

exposure keratopathy etc. Ocular chemosis is frequently 

seen in critically ill patients on ventilatory support. A 

conjunctival swab is usually taken and analyzed by RT-PCR 

in cases of suspected COVID-19 conjunctivitis as is being 

done routinely for COVID-19 diagnosis by nasal swab. The 

low percentage of COVID-19 positive results from 

conjunctival samples has been noted in various studies. It is 

most likely due to inferior viral load in conjunctival samples 

as compared to the threshold of test detection. Some 

patients had already started systemic antiviral therapy 

before the swab. It is possible that there is a low chance of 

transmission through tears.7 A meta-analysis concluded that 

conjunctivitis in COVID-19 patients is usually associated with 

a more severe form of the disease and a worse outcome.8 

Various other ocular manifestations of COVID-19 though 

uncommon include epiphora, watery discharge from eyes, 

conjunctival hyperemia, conjunctival chemosis, conjunctival 

tarsal follicular reaction, eyelid oedema, enlarged pre 

auricular and sub maxillary lymph nodes, hyper reflective 

subtle changes in the inner retinal layers of eyes on optical 

coherence tomography (OCT), cotton-wool spots and micro 

retinal haemorrhages. 

 
Sex Total Number Percentage (%) 
Male 421 80.65 

Female 101 19.35 

Table 1. Sex Distribution of Patients (N = 522) 

 

Ocular Manifestation Number of Cases Percentage 
Lacrimation 6 1.14 

Follicular conjunctivitis 4 0.76 

Chemosis and epiphora 2 0.38 

Table 2. Prevalence of Ocular Lesions (N = 522) 

 

 
 

 

DISCUSSION 
 

 

Viral diseases are a serious public health problem all over 

the world as per world health organization (WHO). World 

has witnessed several viral epidemics in last two decades. 

These include the severe acute respiratory syndrome corona 

virus (SARS-CoV) from 2002 to 2003, H1N1 influenza in 

2009, the Middle East respiratory syndrome corona virus 

(MERS-CoV) in Saudi Arabia in 2012 etc. In the present time, 

an epidemic of cases with unexplained low respiratory 

infections was first detected in the largest metropolitan area 

Wuhan in Hubei province of China. Symptomatic cases of 

individuals began in the beginning of December 2019. 

However, it was reported on 31 December 2019 to the WHO 

Country Office in China. Causative agent of the pandemic 

could not be identified in the beginning. Therefore, these 

initial cases were classified as "pneumonia of unknown 

aetiology. A detailed intensive outbreak investigation 

program was started by The Chinese Center for Disease 

Control and Prevention (CDC) and local CDCs. The causative 

agent of this disease was attributed to a novel virus of 

corona virus (CoV) family. This new disease caused by this 

new CoV was called "COVID-19," which is the acronym of 

"corona virus disease 2019" by Dr. Tedros Adhanom 

Ghebreyesus the Director-General of WHO on 11 February 

2020. This new virus spread quickly all over the world as was 

noted to be very contagious. This outbreak was declared a 

public health emergency of international concern (PHEIC) by 

the world health organization in a meeting held on 30 

January 2020 as per the international health regulations 

2005. This new virus was initially called 2019-nCoV. Later 

on, it was named SARS-CoV-2 virus by the task of experts of 

the international committee on taxonomy of viruses (ICTV) 
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because it is very similar to the causative agent of SARS 

outbreak (SARS-CoVs) of 2002 - 2003. 

There are seven types of corona viruses which are 

thought to infect humans. These are corona viruses 229E, 

HKU1, NL63, OC43, SARS-CoV-1, MERS-CoV and SARS-CoV-

2. They can cause a wide range of clinical manifestations 

varying from asymptomatic infection to severe illness and 

death. The first four human corona viruses namely 229E, 

HKU1, NL63, OC43 spread all over the world and cause 

upper respiratory tract infections of varying intensities. The 

later three novel corona viruses namely SARS-CoV-1, MERS-

CoV and SARS-CoV-2 are of zoonotic origin. They have 

emerged during last two decades. The recent corona virus 

SARS-CoV-2 is the cause of the ongoing corona virus 

pandemic (COVID-19). SARS-CoV-2 is a novel, enveloped, 

positive, single-stranded RNA beta corona virus. It causes 

COVID-19 and has been implicated to start outbreak in 

Wuhan of China's Hubei province.9 In the word “COVID-19”, 

“CO” stands for corona, “VI” for virus, “D” for disease, and 

“19” indicates the year in which it occurred. 

It is presumed that bats may be the original host of the 

virus. It is said that the initial people got infected from the 

live animals being sold in a wet market in Wuhan city of 

China. Human to human transmission of disease mainly 

occurs by direct contact or droplets from an infected patient 

through coughing, sneezing or deep breathing. Recent 

studies are pointing towards air borne spread of virus. Other 

modes of spread of virus cannot however be ruled out. 

Possible theories include direct inoculation of the ocular 

tissues from respiratory droplets or aerosolized viral 

particles, migration from the nasopharynx via the 

nasolacrimal duct, or even haematogenous spread through 

the lacrimal gland.5 

Structural proteins permit the viral infection and 

replication. Specifically, the surface spike glycoprotein (S-

protein) enables the attachment between-CoV and host 

cells5. There is a structural similarity between the receptor-

binding domain of SARS-CoV and SARS-CoV-2. The lung 

epithelial cells are their primary target. They bind to the 

same primary cellular receptor, which is human angiotensin-

converting enzyme 2 (ACE-2), causing potentially severe 

infections in both the upper and lower respiratory tracts.10 

Virus enters host cell by binding to ACE - 2 receptor and cell 

surface protease enzyme (TMPRSS2). However, it is not 

clear whether above receptors are also present on ocular 

surface. A study showed, by the means of 

immunohistochemical analysis that there is a distinct 

presence of the ACE-2 receptor on the conjunctiva, limbus 

and cornea.11 Other authors did not find evidence of 

significant Conjunctival ACE-2 expression.12 A recent study 

demonstrated that consistent expression of TMPRSS2 

cannot be found in conjunctival samples, while it is present 

in some pterygium samples.13 The immune response of virus 

may be different in different patients due to variations in the 

inflammasome genes. In view of above, both auto 

inflammatory and autoimmune response may be involved in 

disease process. Since it is renowned that some forms of 

conjunctivitis are sustained by an autoimmune mechanism, 

it may be possible that macrophage activation syndrome 

plays a role also in the pathogenesis of SARS-CoV-2 

conjunctivitis.14 Rate of SARS-CoV-2 virus conjunctival 

replication may be lower than that in nasal cavity and 

respiratory tract. Despite above, the transmission of SARS-

CoV-2 may also occur from infected tears which flow from 

conjunctival sac to nasopharynx via nasolacrimal duct. Some 

other modes of infection of conjunctiva can also be there. 

Sustained replication in conjunctiva is suggested by a case 

report of a patient with persistent positivity of the 

conjunctival swab despite nasopharyngeal tests remaining 

negative.15 This may imply a viral spreading via conjunctival 

contact, even in patients without conjunctivitis.16 

The conjunctival manifestations of COVID-19 appears to 

be self-limiting. In some cases, the use of ribavirin and 

ganciclovir as topical therapy was followed by improvement 

of signs and symptoms.17 It has been noted that COVID-19 

infection also leads to development of other diseases like 

diabetes mellitus and Kawasaki disease. These diseases 

have ocular manifestations as well. Therefore, 

ophthalmologists should know about this and include this 

while examining COVID-19 cases. The management 

protocols have been changing very frequently during the 

pandemic. However, none of them have been shown to be 

effective and safe till now. Various drugs and procedures 

have been tried but very few have been found to be very 

effective. Ocular complications like ocular surface disorders 

exposure keratopathy, secondary bacterial infections, acute 

ischemic optic neuropathy and intraocular pressure elevation 

may occur during intensive care unit (ICU) care of COVID-

19 cases especially undergoing high oxygen 

supplementation, ventilation and prone position. All treating 

clinicians and consultant ophthalmologists must know about 

the ocular side effects of various drugs being used by them 

for COVID-19 care. Drugs like hydroxychloroquine, 

chloroquine, lopinavir, ritonavir, interferons, interleukin-1 

inhibitor, interleukin-6 inhibitor etc are being used in 

management of COVID-19 cases have ocular side effects. 

Till the time specific medication is available, management of 

these cases will mainly be symptomatic in nature. As far as 

ocular management of these cases is concerned, it will 

mainly be symptomatic only like other viral infections. Tear 

supplements in form of eye drops and eye ointment and cold 

compresses are sufficient in most cases. However, patients 

presenting with dimness of vision, severe ocular pain, severe 

ocular redness etc should be examined in detail and treated 

accordingly. The systemic manifestations of Covid-19 are 

variable. Patients with mild symptoms usually recover 

quickly, while severe cases may develop progressive 

respiratory failure, potentially leading to death.18 

In our study, we tried to find out the pattern and 

spectrum of Covid-19 symptoms in relatively healthy, young 

population of India which presents updated literature on this 

issue. Till date only very little authentic useful literature is 

available on the topic. Most of the literature available is in 

form of case studies, editorials, letters and presumptions 

and possible usefulness of various drugs and procedures. 

Also, the highly infectious nature of illness with high 

mortality and morbidity without specific treatment has 

limited the production of good quality and useful research 

papers on the topic. Moreover, for the same reasons, non-

peer reviewed articles have also been included, when 
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appropriate. Few studies have evaluated ocular signs and 

symptoms in patients infected with SARS-CoV-2 and 

reported incidence of ocular symptoms varies from 0.8 % to 

31.6 % in different studies. A study conducted at Wuhan, 

China documented high prevalence of ocular sign and 

symptoms (31.6 %).19 Except previous mentioned study 

other studies consistently mention low prevalence of ocular 

symptoms and sign (0.8 %).20 The high prevalence of ocular 

events are noted from studies conducted on patients 

admitted in ICU and are severely ill and studies conducted 

on moderate to severe grade of patients, overall prevalence 

of ocular events in mild to moderate cases is low which is 

also supported by our study. Ocular events other than 

conjunctivitis and lacrimation, like chemosis, epiphora were 

more common in severely ill patients. In our study, 

symptoms of epiphora and chemosis was noted in a case of 

severe Covid-19 pneumonia. Presentation of ocular 

symptoms as initial COVID-19 symptoms is rare. In our 

study, no cases were presented as initial COVID-19 

symptoms. In spite of all above, this article is a small effort 

to warn and make ophthalmologists knowledgeable 

regarding ocular symptoms and signs in cases of COVID-19. 

 

 
 

 

CONCLUSIONS 
 

 

 

Ocular shedding of SARS-CoV-2 via tears is a distinct 

possibility of which ophthalmologists should be aware. 

Conjunctivitis, redness, irritation, and watering are common 

ocular manifestation of Covid-19. Conjunctivitis or tearing 

can be the first presentation in a patient with the COVID-19 

infection. Studies till date do not clearly tell about the 

amount of risk of SARS-CoV-2 viral transmission by tears. 

Although preliminary studies suggest that the risk of viral 

transmission through ocular secretions is low, large-scale 

research results are yet to be done and results declared. Till 

the time clear cut evidence is not available regarding viral 

transmission by tears, healthcare workers are advised to 

take all available protection measures for protection of the 

eyes, nose, and mouth when examining patients. Eye care 

providers and technicians may be more susceptible to 

infection due to the nature and proximity of the ophthalmic 

examination.21 Ophthalmologists and other eye care 

providers must use slit lamp breath shields and should 

counsel patients to speak as little as possible when sitting at 

the slit lamp to reduce the risk of virus transmission. Also, 

intra ocular pressure (IOP) should be measured by non-

contact tonometry (NCT) in place of contact tonometers. 

The ocular examination should be performed taking all 

prescribed Covid-19 precautions like wearing masks and 

gloves, social distancing, hand washing, sanitization of 

examination room and equipment and the use of extension 

instruments like cotton swabs, sticks, shields etc to avoid 

direct contact with ocular surface and secretions. 

Teleconsultation should be given preference over physical 

visit as many patients coming to eye clinics are elderly with 

co morbidities like diabetes mellitus, heart disease and 

respiratory disease. For this pre-screening before actual visit 

of patient should be done and only cases requiring urgent 

care called physically to the clinic. Disinfection and 

sterilization practices should be employed for shared clinic 

equipment such as tonometers, trial frames, pinhole, 

occluders, B-scan probes, and contact lenses for laser 

procedures.22 Disposable barrier protection of clinic tools 

should be used where possible. In the present scenario of 

life-threatening COVID-19 pandemic, all healthcare workers 

including ophthalmologists have to weight and keep a 

balance between providing ophthalmic care and infection 

control. Luckily as most ophthalmic diseases are not life-

threatening, risk to ophthalmologists is far less as compared 

to critical care healthcare workers. All cold surgeries should 

be postponed as they progress relatively slowly (cataracts, 

glaucoma, ptosis, squint, pterygium etc.) and don’t need 

urgent care. This does not mean negligence and all cases 

requiring urgent care like retinal detachments, lens induced 

glaucoma, acute congestive glaucoma, acute infections 

(cellulitis, orbital cellulitis), severe intraocular inflammation 

in form of acute uveitis, acute retinitis and ocular trauma are 

managed at top priority taking all COVID-19 precautions. 

 

Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 
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