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ABSTRACT 

Coronavirus is a group of viruses that are caused due to SARS Cov-2. It was first identified in Wuhan city of China. With 
the emergence, ocular manifestations of Covid-19 have also been observed. SARS-CoV-2 RNA has been observed in the 
tears of infected individuals, indicating that the eye surface might act as a gateway and pool for transmission of the 
virus. Clinically, Mild Conjunctivitis has been associated with Covid-19. Subtle retinal alterations have also been 
described, including hyperreflective lesions in the inner layers on optical coherence tomography (OCT), cotton-wool 
patches, and micro hemorrhages. COVID-19 is being treated with several different approaches, but none of them has yet 
been proven to be safe and effective. This review paper aims to discuss up-to-date information about ocular 
manifestations of Covid-19 for identifying clinical symptoms and how to manage them. 
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INTRODUCTION 
SARS-CoV-2 (severe acute respiratory syndrome coronavirus has caused a global epidemic, with over 4 
million confirmed cases and 280,000 fatalities thus far. "COVID-19" is the term given to the disease 
produced by SARS-CoV-2 (1). The pathogen responsible has been identified as a new RNA beta 
coronavirus. According to evolutionary research, bats may have been the virus's original host. The first 
sick persons were exposed to live animals being sold at a wet market in Wuhan (2). There are fewer 
reported ocular manifestations associated with SARS-CoV infection (3). The documented ocular signs of 
the illness vary significantly and include dry eye, foreign body feeling, itching, blurring of vision, 
conjunctivitis, chemosis, and photophobia. Conjunctivitis has also been found in several studies as an 
early indicator of COVID-19 etiology. Knowing the incidence and type of COVID-19 ocular symptoms can 
help clinicians identify the infection more accurately in the disease's progression. At the time of writing 
this article Globally there have been 276,436,619 confirmed cases of COVID-19, including 5,374,744 
deaths, reported to WHO (4). This paper aims to discuss up-to-date information about ocular 
manifestations of covid-19  for identifying clinical symptoms and how to manage them. Delta (B.1.617.2 
lineage) — This lineage was initially detected in India in December 2020 and had been the most common 
version worldwide until the advent of the Omicron variant. The Delta variation is more transmissible than 
Alpha which was more transmissible than previously circulating SARS-CoV-2 lineages. According to data 
from the United Kingdom, the proportion of SARS-CoV-2 infections caused by Delta increased while that 
caused by Alpha decreased, and the secondary household infection rate linked with Delta illness was 13.6 
percent compared to 9.0 percent for Alpha. In another report of a minor epidemic in the United States, the 
Delta type was linked to 53% of household attacks. The underlying mechanism for the enhanced 
transmissibility is unknown (5). Omicron (B.1.1.529 lineage) — In November 2021, this variation was 
first identified in Botswana and afterward in South Africa. It was linked to an upsurge in regional 
infections in South Africa, and it was quickly discovered in several other countries. Omicron accounted for 
the bulk of new infections in the United States as of mid-December 2021. The variation comprises 
approximately 30 changes in the spike protein, including alterations related to greater transmissibility 
and lower sensitivity to neutralizing antibodies in other variants of concern (including therapeutic 
monoclonal antibodies) (6). Early research suggested that ocular symptoms of COVID-19 were 
uncommon in general. From December 2019 to January 2020, only 9 (0.8 percent) of 1,099 patients from 
552 hospitals in 30 provinces in China were reported to have "conjunctival congestion." (7). Recent 
results, on the other hand, suggest a substantially greater prevalence of ocular signs and symptoms. 
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Nasiri et al. found a pooled prevalence of all visual symptoms among 7,300 COVID-19 patients as 11.03 
percent in a 2021 meta-analysis, with conjunctivitis being the most common ocular condition (88.8 
percent). The most common symptoms reported in the same meta-analysis were dry eye or foreign body 
feeling (16%), eye redness (13.3%), tears (12.8%), and itching (12.6%) (8). A case series reported 38 
patients with COVID-19, 12 patients had ocular manifestations, such as epiphora, conjunctival congestion, 
or chemosis, and these commonly occurred in patients with more severe systemic manifestations. 
Reverse transcriptase-polymerase chain reaction results were positive for severe acute respiratory 
syndrome coronavirus 2 in 28 nasopharyngeal swabs and 2 conjunctival swabs, and more significant 
changes in blood test values appeared in patients with ocular abnormalities. (9) 
 
OCULAR SYMPTOMS OF COVID-19 
CONJUNCTIVITIS 
Conjunctivitis and keratitis have been documented as COVID-19 common ocular symptoms. COVID-19 
conjunctivitis begins as unilateral redness of the eye with the follicular response (inferior palpebral), just 
like any other viral conjunctivitis (10). It may resolve on its own or proceed to include coarse epithelial 
keratitis, pseudomembranous conjunctivitis, bilateral hemorrhagic, pseudomembranous conjunctivitis, 
and keratitis. (11) 
SCLERA/EPISCLERA 
At least two cases of episcleritis have been recorded in the context of COVID-19 infection. Staff et al. (12) 
saw a 29-year-old man with unilateral episcleritis as the first sign of SARS-CoV-2 infection, while 
Mangana et al. saw a 31-year-old female with nodular episcleritis. (13) 
RETINA 
Retinal changes were also inclined to be associated with covid-19. Optical Coherence Tomography is a 
non-invasive imaging technology that can detect subclinical retinal changes in systemic diseases including 
diabetes, as well as numerous viral infections. Optical Coherence Tomography was employed to assess 
individuals infected with coronavirus 2 that causes severe acute respiratory syndrome. The results of the 
Optical Coherence Tomography angiography and the study of the ganglion cell complex looked to be 
normal. On fundus photography, four patients (33%) showed mild cotton-wool patches and 
microhemorrhages along the retinal arcade. There was no evidence of intraocular inflammation, visual 
acuity changes, or aberrant pupillary reflexes. The lesions were thought to be caused by either direct 
inflammatory infiltration of the retina or microangiopathic disease caused by viral infection. (14) 
OPTIC NERVE 
COVID-19 has been linked to a range of neuro-ophthalmologic symptoms, the majority of which are 
associated with demyelinating illness. While the cause of these symptoms is uncertain, theories include 
direct neural invasion, endothelial cell failure leading to ischemia and coagulopathy, or a virus-induced 
inflammatory called "cytokine storm"(15). Verkuli et al. documented a 14-year-old girl who had 
pseudotumor cerebri syndrome owing to COVID-19, which manifested as a new right abducens palsy, 
papilledema with disc hemorrhages, and lumbar puncture with a 36 cm H2O opening pressure (16). 
KAWASAKI DISEASE 
Kawasaki disease (KD), also known as Kawasaki syndrome, is a febrile sickness with no known cause that 
mostly affects children under the age of five. Fever, oropharyngeal and extremities alterations, 
polymorphous rash, and unilateral cervical lymphadenopathy are all symptoms of Kawasaki disease (KD), 
an acute and typically self-limiting vasculitis of the medium-size arteries that predominantly affects 
young children. Despite decades of research, the cause of KD has yet to be discovered. However, previous 
research implies that an infectious agent may set off a chain reaction that results in sickness. A substantial 
link was discovered between an outbreak of Kawasaki-like disease and COVID-19 in the Italian region of 
Bergamo, which was heavily impacted by the SARS-CoV-2 pandemic. Some researchers found a 30-fold 
rise in the occurrence of a severe form of KD, with 80 percent of children testing positive for COVID-19 
serology (17). In a 6-month-old female with a fever and minor respiratory symptoms, the first instance of 
KD with concomitant COVID-19 infection was discovered. The newborn developed limbic sparing 
conjunctivitis, a large tongue papilla, a blanching, polymorphous, maculopapular rash, and swelling of the 
hands and lower limbs after testing positive for COVID-19 (18). A comparable outbreak of Kawasaki-like 
disease is predicted in nations throughout the world as the SARS-CoV-2 epidemic progresses. As a result, 
ophthalmologists should be aware of any ocular symptoms and, if necessary, consider appropriate 
therapy. 
 
EYE COMPLICATIONS IN INTENSIVE CARE UNIT 
With prone positioning, which is vital in the respiratory care of critically ill patients with COVID-19, 
ocular problems may worsen. A 17 percent prevalence of acute respiratory distress syndrome (ARDS) has 
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been documented among COVID-19 patients. ARDS is a life-threatening condition that necessitates critical 
care unit breathing assistance (ICU) (19). 
RARE OCULAR SYMPTOMS 
Acute ischemic optic neuropathy, which causes irreversible vision loss, has been linked to prone position 
breathing. IOP and ocular blood flow affect ocular perfusion, which is influenced by arterial and venous 
pressure as well as vascular resistance. The prone posture reduces ocular perfusion significantly through 
two methods. It raises venous pressure while simultaneously raising IOP. After 320 minutes in the prone 
position, IOP reaches around 40 mmHg. Improperly fitted prone face positioners might potentially 
aggravate this issue. Furthermore, systemic diseases including diabetes, arterial hypertension, and 
atherosclerosis can cause an increase in vascular resistance, lowering ocular blood flow even further. As 
Aa result, patients are more likely to be admitted to the ICU for COVID-19. Horner's syndrome is an 
uncommon side effect of central venous catheterization. In a prospectively investigated sample of 100 
patients, it was shown to occur 2% of the time. It was most likely caused by either direct sympathetic 
plexus injuries or an enlarging hematoma. A small number of COVID-19 patients who are very unwell 
might develop classic clinical signs and symptoms of viral sepsis.  
 
MANAGEMENT 

MEASURES WHY IT HAS TO BE FOLLOWED 
Touching or rubbing eyes should be refrained. Prevention of viral contamination 
Patients with conjunctivitis should be managed 
symptomatically. 

Further spread of the infection should be stopped 

Wear protective eyeglasses  Prevents droplet infection 
Contact lens wearers should be safe while using the lens. Prevents viral transmission and reduces chances of 

cross-contamination. 
Face shields should be chosen appropriately. Minimize viral transmission. 

 
CONCLUSION 
The COVID-19 pandemic's fast spread has posed considerable issues for the general population as well as 
healthcare professionals all across the world. For the decrease of new cases and the safety of healthcare 
staff, understanding viral incubation, transmission, and shedding are critical. Patient care has 
undoubtedly evolved, including from an ophthalmological standpoint. Conjunctivitis may be an ocular 
sign of SARS-CoV-2 infection, according to multiple reports of eye redness and irritation in COVID-19 
patients, both anecdotal and documented. The majority of persons who use artificial breathing may have 
varying degrees of ocular surface issues. While these episodes may be difficult to treat while the patient is 
in the ICU, they might result in sight-threatening complications such as bacterial superinfection and 
corneal abrasions. Other unusual adverse effects of the prone position, which have been demonstrated to 
be beneficial in treating severe COVID-19 pneumonia, include optic neuritis and acute angle-closure 
glaucoma. To summarize, health care practitioners are today facing an unparalleled global health crisis 
that crosses all medical disciplines. Despite the pandemic, we must make every effort to lower infection 
rates and treat patients as best we can.. Furthermore, larger studies, protocols, and trials should be 
conducted to evaluate ocular symptoms caused due to Covid-19 
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