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INTRODUCTION

Viruses circulate in humans, birds, and other 
animals causing epidemics and pandemic outbreaks 
throughout history, as was the case with H1N1 (Span-
ish flu) and H3N2 (Hong Kong fever), in 1968, which 
resulted in over 1 million deaths1.

On 11 March 2020, the World Health Organization 
(WHO) declared a pandemic caused by novel coronavi-
rus NCOV-19, which causes Sars-COV-2, Severe Acute 
Respiratory Syndrome with systemic repercussions, 
such as organ failure and septic shock2.3. Since the 
pandemic was announced, the number of new COVID-
19 cases (Coronavirus disease) has increased dramati-
cally outside the Chinese territory, with 143 countries 
reporting infections by NCOV-19 to the WHO4.

The first cases of the disease were reported in 
the city of Wuhan, in the Hubei province of China, 
where the patients had symptoms such as dry cough, 
dyspnea, fever and bilateral pulmonary infiltrates in 
imaging examinations. In addition to these signs and 
symptoms, after a more detailed analysis through 
nasopharyngeal swabs, the causal agent was identi-
fied by the Chinese Center for Disease Control and 
Prevention as Sars-CoV-23.

Sars-CoV-2 is a single-stranded RNA virus with 
immunological characteristics similar to Sars-CoV-15. 
This pathogen is part of the beta-coronavirus family 
and has a great diversity of non-structural proteins 
and spike proteins that interact heavily with the 

SUMMARY

Coronavirus disease 2019 (COVID-19) caused by the highly pathogenic SARS-Cov-2 virus, was declared as a pandemic by the World 
Health Organization (WHO) in March 2020. Its main clinical manifestations are related to airway involvement; however, there is 
extrapulmonary impairment in some cases. Given this context, this literature review aims to identify the ophthalmological conditions 
caused by infection with the novel coronavirus. Although ocular findings do not include the standard clinical presentation of the dis-
ease, there are reports of some ophthalmological changes in COVID-19 patients, and conjunctivitis is the most common among these.

KEYWORDS: Coronavirus Infections. Pandemics. Signs and Symptoms. Ophthalmology. Conjunctivitis.

REVIEW ARTICLE

http://orcid.org/0000-0002-4908-4730
http://orcid.org/0000-0002-8649-5096
http://orcid.org/0000-0003-2058-099X
http://orcid.org/0000-0002-6251-8417
http://orcid.org/0000-0002-2926-6692
http://orcid.org/0000-0001-7626-2806


TORRES, B. R. S. ET AL

1297 REV ASSOC MED BRAS 2020; 66(9):1296-1300

METHODS

The current work is a literature review of the main 
ocular manifestations found in COVID-19 patients. A 
search was carried out in the PubMed, SciELO, and 
Lilacs databases using keywords such as Ocular find-
ings and COVID-19, as well as ocular manifestation and 
coronavirus. As a result, we found some initial studies 
from 2019-2020 and selected those that fit into the 
proposed theme; eight works remained for analysis.

RESULTS AND DISCUSSION

The acute respiratory disease caused by the novel 
coronavirus spread beyond the Chinese territory and 
drew attention worldwide. NCOV-19 uses ACE2 to 
attach, in particular, to the respiratory epithelium and 
achieve systemic circulation in the host19.

Recognizing the ocular manifestations in patients 
infected by the coronavirus is necessary in order to 
understand the role of ophthalmology at the front-
line. Since viral RNA has already been found in the 
conjunctiva9.10, ophthalmologists have a relevant role 
in combating this pandemic, i.e., predicting the risk 
of clinical complications in patients and clarifying the 
importance of the ocular surface in the transmission 
of the disease, since there are few studies published 
on this subject20.

A study conducted in February 2020 in the Yichang 
Central People’s Hospital made a retrospective anal-
ysis of 38 patients hospitalized due to COVID-19. Of 
these, only two had positive nasopharyngeal and con-
junctival swabs, and 12 (31%) presented ocular mani-
festations such as conjunctival hyperemia, increased 
secretion, and epiphora15.

In this study, it was observed that 50% of the 
cases of the novel coronavirus with ocular symp-
toms occurred in patients classified as severe and 
critical, based on the Guideline for the Prevention 
and Control of COVID-1915.21. Added to this, in labo-
ratory findings, there was a greater count of white 
blood cells, neutrophils, lactic dehydrogenase, and 
C-reactive protein when compared to patients without 
visual complaints15.

Parallel to this study, 535 patients were recruited 
by the Optical Valley and Tongji Hospital of the 
University of Science and Technology of Huazhong 
in WuHan, China. Of the total number of patients, 
about 20% had dry eye, 12% blurred vision, 11% for-
eign body sensation,10% epiphora, and 9% increased 
ocular secretion11.

receptors of angiotensin-converting enzyme 2 (ACE2) 
in the human body5. ACE2 is more concentrated in the 
lung, heart, renal and intestinal tissue6. In the lung, 
the receiver is expressed in epithelial cells, which sug-
gests a relationship between ACE2 and the character-
istic alveolar damage of COVID-19 patients7.8.

The immune response to the virus is mediated by 
T-lymphocytes through antigen-presenting cells and 
alveolar macrophages, which have ACE2 receptors. 
Thus, there is an inflammatory phenomenon perpet-
uated by CD-4 and cellular destruction mediated by 
cytotoxic CD87.

The ocular tissue is also a site of ACE2 expression, 
which is present in the cornea and in the conjunctiva 
epithelial cells9.10. This receptor is associated with the 
maintenance of intraocular pressure and presents an 
important role in the physiopathology of COVID-1911.

Since the ocular surface can serve as a gateway 
to various pathogens, it is believed that this includes 
the coronavirus12. Considering this is an ideal environ-
ment for the virus adhesion due to its tropism related 
to the surface receptor, some authors postulate that 
the contact of the ocular surface with objects and 
hands contaminated by the virus can serve as the ini-
tial site of infection, which then spreads12.13.

The existence of ACE2 in the corneal limbus allows 
the beta-coronavirus to cross the ocular surface and 
spread to other parts of the body, either through the 
hematogenic route or the nervous system, through 
the trigeminal nerve14.

The presence of eye signs and symptoms and the 
possibility of NCOV infection-19 through contaminant 
droplets in the conjunctiva have aroused the interest of 
medical institutions. The adoption of preventive mea-
sures for individual eye protection and the early recog-
nition of ocular symptoms in patients with suspected 
COVID-19, thus, have been identified as essential13.15.

Although this is a very current scenario, there are 
some reports of ocular manifestations in patients with 
a diagnosis of COVID-1915. The most frequent finding 
of ocular involvement is viral conjunctivitis, present-
ing redness, lacrimation, and foreign body sensation 
from the 13th day of the disease or as the first sign of 
infection16-18.

Although conjunctivitis is not a classical or stan-
dard presentation of the novel coronavirus, physicians 
and ophthalmologists should be aware of patients com-
plaining of this symptoms8. This study aims to identify 
and analyze the main ocular complaints resulting from 
viral infection by Sars-Cov-2.
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Among the complaints reported, dry eye, blurred 
vision, and foreign body sensation were symptoms 
compatible with those of the patients analyzed in the 
study by the Yichang Central People’s Hospital11.15. 

In addition, it was concluded that conjunctival con-
gestion is not common (only 5% of patients) and that 
the ocular manifestations generally occur early in 
COVID-1911.

Since the symptoms reported by coronavirus 
patients are common complaints in ophthalmology, 
ophthalmologists can be the first professional sought 
by patients with COVID-1922. Thus, it is essential, in 
these cases, that patients perform an active search for 
other signs and symptoms, particularly those related 
to the respiratory system, bearing in mind the current 
epidemiological context23.

In Thailand, a study with 48 patients positive for 
COVID-19 used direct ophthalmoscopy and corneal 
scraping in patients with suspected cases of conjunc-
tivitis. Of the individuals examined, no eye problems 
were reported. However, the author emphasized that 
ocular manifestations are often ignored by the Thai-
landese23. In addition, ophthalmological symptoms of 
the disease can go easily unnoticed since they initially 
present as nonspecific manifestations24.

At the hospital of the University of Zhejiang, 
an interview was carried out with 56 hospitalized 
patients diagnosed with COVID-19. A questionnaire 
was applied with these patients in order to evaluate 
the quality of their ocular surface, based on the Ocular 
Surface Disease Index, before and after the disease24.

The main ophthalmic complaints of patients were 
increased secretion, foreign body sensation, dry eye, 
and red-eye, and these findings are compatible with 
those of other studies11,15,24. Regarding the time of onset 
of ocular signs and symptoms, in most cases they pre-
ceded the respiratory symptoms in a few days, empha-
sizing the importance of giving proper value to these 
complaints in the current situation24.

In addition, it was noted that the dry eye score pf 
patients before the novel coronavirus was compatible 
with the average indices of the Chinese population; 
however, there was a significant increase in it after 
the infection, suggesting that the dry eye can be an 
extrapulmonary manifestation of the disease24.

In Italy, a study involving five patients with naso-
pharyngeal swab positive for COVID-19, in April 2020, 
reported that all individuals analyzed presented acute 
conjunctivitis as the only manifestation of the dis-
ease25. The complaints of the patients included hyper-
emia, increased secretion, epiphora, and photophobia, 
in the absence of other systemic symptoms, and this 
was less common symptomatology in comparison to 
the findings of most studies involving ocular symp-
toms secondary to infections by the new coronavirus25.

A case report of a 27-year-old patient demonstrates 
viral conjunctivitis as an initial symptom of severe 
COVID-1918. The study depicts an Argentinian indi-
vidual who developed a foreign body sensation and 
evidence of swollen eyelid, conjunctival hyperemia, 
and red-eye, evolving after 12 hours into a fever with 
sudden dyspnea18.

FIGURE 1. PrOBABLE PHYSiOPATHOLOGiCAL MECHAniSM Of THE SArS-COV-2 infECTiOn THrOUGH THE 
OCULAr SUrfACE.

Source: Cunha CEX, 2020. This figure was designed using freepik.com resources (https://br.freepik.com/). The physiopathology illustrated was described by napoli et al.12.

https://br.freepik.com/
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RESUMO

A doença do coronavírus 2019 (COVID-19) causada pelo vírus, altamente patogênico, Sars-Cov-2, foi declarada como uma pandemia 
pela Organização Mundial da Saúde (OMS) em março de 2020. As principais manifestações clínicas se relacionam com o acometimento 
da via aérea; no entanto, há em alguns casos comprometimento extrapulmonar. Perante esse contexto, esta revisão de literatura objetiva 
identificar as condições oftalmológicas resultantes da infecção pelo novo coronavírus. Apesar de os achados oculares não contemplarem 
o quadro clínico padrão da doença, há relatos de algumas alterações oftalmológicas em pacientes com COVID-19 positivo, sendo a 
conjuntivite a mais comum entre estas.

PALAVRAS-CHAVE: Infecções por coronavírus. Pandemias. Sinais e sintomas. Oftalmologia. Conjuntivite.

CONCLUSION

In the abovementioned reports it is possible to 
see that, despite the very recent context, studies 
demonstrate that ocular manifestations may present 
as the initial or exclusive complaints from the novel 

FIGURE 2. ACE2 rECEPTOr DiSTriBUTiOn in 
DiffErEnT OrGAnS Of THE HUMAn BODY.

Source: Cunha CEX, 2020. This figure was designed using freepik.com resources 
(https://br.freepik.com/). Distribution of the ACE2 receptor in different tissues of the 
body as presented by Amesty et al.9.

TABLE 1. MAin OCULAr MAnifESTATiOnS Of 
COViD-19.
Main ocular manifestations of COVID-19
Conjunctival hyperemia
foreign body sensation
Dry eye
Photophobia
Epiphora
Blurred vision
Eyelid swelling
increased secretion

Main ocular manifestations described in articles reviewed for this study.

coronavirus, even though this is not the most common 
and standard presentation. Among these ophthalmo-
logic findings is viral conjunctivitis, which may evolve 
with hyperemia, foreign body sensation, swollen eye-
lid, epiphora, increased secretion, in addition to dry 
eye, and blurred vision.

Therefore, it is necessary to broaden our under-
standing of this new pathology and identify its 
extrapulmonary manifestations to fully evaluate 
patients so that we can understand the role of oph-
thalmology at the frontline. In addition, since viral 
RNA has been found in the conjunctiva in some stud-
ies, the role of health care professionals is shown to 
be important in guiding the population regarding the 
care in handling the ocular surface9.10.
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