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Background and Aim: COVID-19 infection is a respiratory disease but it can have 
ophthalmological manifestations as well. This study aimed to investigate the ophthalmolo
gical implications of COVID-19 either during the course of the disease or after recovery.
Methods: A retrospective study included the records of 425 COVID-19 patients, proved by 
positive PCR swabs. The records were collected from three isolation hospitals in Gharbeya 
Governorate, Egypt.
Results: The mean age of the studied group was 41.73 ± 13.59, and 216 (50.8%) of them 
were males. One hundred and thirty one (30.8%) patients had ophthalmological manifesta
tions. Among the entire patients, the most common ophthalmological presentation was 
conjunctivitis in 111 patients (26.1%), followed by neuro-retinal affection in 9 (2.1%), 
secondary fungal orbital cellulitis in 6 (1.4%), episcleritis in 3 (0.7%) and keratitis in 2 
(0.5%) patients. All of the observed ophthalmological implications occurred either during the 
course of the disease (concurrent) or after recovery, except for the fungal orbital cellulitis 
which occurred only after recovery.
Conclusion: COVID-19 could cause different eye manifestations. Recovery from the main 
disease does not guarantee eye safety, especially in high-risk patients.
Keywords: COVID-19, conjunctivitis, orbital cellulitis, retinal vein occlusion, 
papillophlebitis

Introduction
Three members of the corona virus family can cause severe respiratory illness 
that may lead to death. They are the SARS-CoV-2, SARS-CoV, and MERS- 
CoV.1 Beside the typical respiratory manifestations of COVID-19, other body 
systems including the eye are now known to be affected by SARS CoV virus as 
well.2–5 The virus can affect the eye in several ways and ocular manifestations 
have a wide range.6–8 This may include conjunctivitis,9–11 keratitis,12 

episcleritis13 and retinal hemorrhage or cotton wool spots.14–16 The published 
reports of the ocular manifestations caused by COVID-19 showed different 
incidence, but generally it was low.1

As COVID-19 pandemic is still going, on new symptoms, signs and post- 
infection complications become apparent. These complications could affect the 
heart, liver, brain and other organs, however, the respiratory complications remain 
the main cause of death.17

After more than one year of COVID-19 in Egypt, this study retrospectively 
reviewed the records of COVID-19 patients to find out the ophthalmological 
manifestations of those patients.
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Patients and Methods
A retrospective study conducted in 3 isolation hospitals, 
Gharbeya Governorate, covering the period of April 2020 
till April 2021, in the Egyptian Delta. It was approved by the 
institutional ethical committee, Faculty of Medicine, Tanta 
University and was done according to the declaration of 
Helsinki and its later amendment. All the included patients 
were COVID-19 confirmed cases by real-time PCR testing 
and were treated according to the treatment protocol of the 
Egyptian Ministry of Health and Population.

All the data were used only for research purposes and 
were kept confidential. For this type of study, formal 
consent was not required. Patients whose images were 
included in this article, provided an informed consent to 
publish their images with brief case description.

The health records of 447 patients were eligible to be 
included in this study. Two authors collected the data 
primarily and the other two checked the data one more 
time. Twenty-two incomplete records were excluded and 
425 valid records were included in this study.

The collected data included the ocular symptoms as 
reported by the patients and the results of anterior segment 
examination, using the slit lamp and dilated fundus exam
inations, as reported by the ophthalmologists. Two authors 
who are experts in ophthalmological investigations 
reviewed the results of any available ocular investigations. 
For the systematic manifestations, these were recorded in 
every patient’s data file by an internist. This included 
general and respiratory manifestations, severity of 
COVID-19 disease, past history of chronic illness and 
any COVID-19 related complications. COVID-19 disease 
severity was defined according to the World Health 
Organization interim guidance released March 2020.18

Statistical Analysis
The data were collected on Excel sheet and were presented 
as mean, standard deviation (SD), numbers (No.) and 

percentages (%). Chi-square test (χ2) was used to study 
association between qualitative variables. Whenever any 
of the expected cells were less than five, Fischer’s Exact 
test was used. The statistical analysis was performed by 
SPSS statistical package version 23 (SPSS Inc. Released 
2015. IBM SPSS statistics for windows, version 23.0, 
Armonk, NY, IBM Corp.). Two-sided P- value of < 0.05 
was considered statistically significant.

Results
The study included 425 records of patients with confirmed 
COVID-19 infection. Their mean age was 41.73 ± 13.59 
years (ranging from 19 to 85 years), 50.8% were males and 
53.9% were living in urban areas. About 30.8% (131 
patients) had ophthalmological manifestations. Among the 
entire group of patients, conjunctivitis was presented in 111 
(26.1%) patients, keratitis in two (0.5%), episcleritis in three 
(0.7%), neuro-retinal affection in nine (2.1%), and second
ary fungal orbital cellulitis in six (1.4%) patients (Table 1).

Table 2 details the patients’ characteristics according to 
their ophthalmological diagnosis.

Patients with COVID-19 related conjunctivitis were pre
sented by conjunctival hyperemia, foreign body sensation and 
tearing. The condition was temporary in all the affected 
patients and resolved within 10 days from the start of the illness 
with simple treatment in the form of combined antibiotic/ 
steroid and artificial tears. Conjunctivitis was the presenting 
symptoms of COVID-19 disease in 47 patients (10.4%).

Episcleritis and keratitis were diagnosed in three and 
two patients respectively. Patients with episcleritis recov
ered completely within two weeks using artificial tears and 
local non-steroid anti-inflammatory eye drops. However, 
patients with keratitis required about four weeks of treat
ment with artificial tears and corticosteroid eye drops to 
have partial improvement.

Retinal and neuro-ophthalmological involvement was 
confirmed by Optical Coherence Tomography (OCT) 

Table 1 Number and Percentage Distribution of Different Ophthalmological Diagnoses Among the Studied Patients

Diagnosis Number % from the Entire Group (n=425) % from Ophthalmological Affected  
Patients (n=131)

Conjunctivitis 111 26.1 84.7
Keratitis 2 0.5 4.7

Episcleritis 3 0.7 2.3

Retina and neuro-retinal 9 2.1 6.9
Secondary fungal orbital cellulitis 6 1.5 4.6
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scans for the nine affected patients. Cotton wool spots 
were seen by fundus examination in 5 (55.6%) of them. 
The OCT scans showed mild retinal edema and/or retinal 
infarcts with hyper-reflective lesions at the level of gang
lion cell layer. Retinal affection in the form of cotton wool 
spots was also a temporary condition and self-limited. It 
resolved in most patients within five weeks. They were 
followed up by repetitive OCT scans every 2 weeks. Only 
one patient developed central retinal vein occlusion with 
anterior ischemic optic neuropathy (papillophlebitis) 4 
weeks after recovery. He was male aged 57 years without 
any known history of chronic illness before COVID-19 
infection. His scans showed retinal edema, cystoid macu
lar edema, neurosensory detachment and optic disc hyper
emia (Figure 1).

Six patients showed confirmed orbital fungal cellulitis 
after recovery from COVID-19 infection. All of them had 
at least one pre-existing risk factor (e.g. diabetes). All of 
them were presented by atypical orbital apex syndrome and 
two showed also black skin eschars. Figure 2 shows the 
clinical presentation and imaging of one of those patients.

There was no significant association between different 
clinical manifestations or complications of COVID-19 
(fever, headache, loss of smell and taste, body aches, disease 
severity and mechanical ventilation) and its related ophthal
mological implications (p= 0.773, 0.252, 0.110, 0.569, 0.104 
and 0.068 respectively). This is detailed in Table 3.

Discussion
Since the appearance of COVID-19 pandemic, ophthalmo
logical manifestations were reported very early in many 
cases.

The commonest ophthalmological manifestation 
encountered in this study was conjunctivitis. About one 
third of the included patients complained of conjunctivitis 
either uni- or bi-laterally. Most of them reported 

conjunctivitis early in the course of the disease, while 
some others could not exactly tell the onset of conjunctival 
symptoms.

Wu et al10 published a brief report on 38 patients with 
clinically confirmed COVID-19 from Hubei, China. 
Twelve of their patients (31.6%) had ocular manifestations 
in the form of conjunctivitis presented with hyperemia, 
chemosis and epiphora, only one patient was presented 
by conjunctivitis as the first symptom of COVID-19. 
They noted also, that ocular manifestations were asso
ciated with more severe COVID-19 cases. Another case 
report for 53 year old man was presented with mild eye 
irritation, erythema and conjunctivitis without any asso
ciated systemic manifestations. The next day, this man was 
tested positive by PCR testing for COVID-19 during rou
tine travel investigation.9 Pirraglia et al,16 reported bilat
eral conjunctivitis in only 7% of their cohort, which 
consisted of 43 patients with COVID-19 pneumonia. 
Loon et al19 studied 8 patients with possible SARS-CoV 
and could detect the virus in tears of 3 of them within 9 
days of the onset of the disease.

In this study, we had one patient with unilateral papil
lophlebitis. He was a middle aged male presented with 
acute painless diminution of vision 1 month after recovery 
of COVID-19 infection. The patient was not known to 
have any chronic co-morbidities before getting infected 
with COVID-19. His manifestations started when he 
abruptly stopped his anti-coagulant without a permission 
from his physician.

Early reports of 2020 raised the suspicion of the coa
gulopathy and antiphospholipid syndrome in patients with 
COVID-19.20 After that, many published papers appeared 
reporting cases of vein occlusion in COVID-19 patients 
around the world.21

Among our patients, eight (1.9%) had pure retinal lesions. 
All of them had retinal thickening and hyper-reflective 

Table 2 Patients’ Characteristics According to Their Ophthalmological Diagnosis

Character Conjunctivitis 
(n=111)

Keratitis 
(n=2)

Episcleritis 
(n=3)

Neuro-Retinal 
Affection (n=9)

Secondary Fungal Orbital 
Cellulitis (n=6)

Entire Patients 
(n=425)

Age in years (mean ±SD) 40.68 ± 13.08 40.00 ± 13.0 46.0 ± 15.55 48.22 ± 12.29 46.83 ± 15.36 41.73 ± 13.59

Range 19.0–75.0 320–55.0 35.0–57.0 32.0–72.0 25.0–67.0 19.0–85.0

Gender

Male 55 (49.5) 2 (100.0) 1 (33.3) 4 (44.4) 3 (50.0) 216 (50.8)

Female 56 (50.5) 0 (0.0) 2 (66.7) 5 (55.6) 3 (50.0) 209 (49.2)

Pre-existing comorbidities 15 (13.5) 1 (50.0) 1 (33.3) 4 (44.4) 6 (100.0) 56 (13.2)
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Figure 1 Male patients 57 years old. He came to the ophthalmology clinic 1 months after recovery from COVID-19 infection, complaining of sudden diminution of vision. 
His optic disc was swollen and edematous with engorged vessels. His macular OCT scans show cystoid macular edema (CME) continuous with the disc edema with presence 
of neurosensory detachment (NSD).
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patches of the middle retinal layers. Their OCT angiography 
scans revealed focal areas of low blood flow, due to ischemia, 
at the level of deep capillary plexus. This percentage was 
much lower than what was reported by Landecho et al.22 

They found retinal Cotton Wool Spots (CWS) in 6 (22%) out 
of 27 confirmed COVID-19 patients. They concluded that 
CWS are very related to endothelial disease and such patients 
are prone to acute vascular complications. Pirraglia et al16 

Figure 2 Male 52 year old diabetic patient just recovered from COVID presented with complete orbital apex syndrome (A and B). T2 FAT SAT MRI bilateral congested 
superior ophthalmic veins; red arrows (C). Coronal CT scan orbit and sinuses showing massive bone destruction red star (D).

Table 3 COVID-19 Disease Manifestations Among Different Ophthalmological Implications

Disease Manifestations Conjunctivitis 
(n=111)

Keratitis (n=2) Episcleritis 
(n=3)

Neuro-Retinal 
Affection (n=9)

Secondary Fungal 
Orbital Cellulitis (n=6)

P value

Fever 91 (81.9) 2 (100.0) 2 (66.7) 7 (77.8) 4 (66.7) 0.773

Headache 76 (68.5) 2 (100.0) 2 (66.7) 9 (100.0) 5 (83.3) 0.252

Loss of smell and taste 39 (35.1) 1 (50.0) 2 (66.7) 7 (77.8) 2 (33.3) 0.110

Body aches 56 (50.4) 2 (100.0) 1 (33.3) 5 (55.6) 4 (66.7) 0.569

Disease severity

Mild/Mod 79 (71.2) 2 (100.0) 3 (100.0) 8 (88.9) 2 (33.3) 0.104

Sever/Critically ill 32 (28.8) 0 (0.0) 0 (0.0) 1 (11.1) 4 (33.3)

Mechanical ventilation 25 (22.5) 0 (0.0) 0 (0.0) 0 (0.0) 4 (33.3) 0.068
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reported one case of unilateral posterior chorioretinitis 
among their cohort. They explained this case by opportunis
tic fungal infection. Retinitis was also reported in an 11 year 
old child. His fundus examination showed retinal vasculitis 
with perivascular infiltrate and retinal exudates. These lesions 
resolved completely in 2 weeks without any signs of residual 
atrophy.23

Post-COVID-19 fungal orbital cellulitis was evident 
in six of our patients. Four of them were diabetics, one 
was cardiac and one was receiving chemotherapy. They 
all received corticosteroids in their COVID-19 treatment 
regimen. These circumstances were very close to what 
reported by Sarkar et al,24 who diagnosed 10 cases of 
concurrent COVID-19 patients complicated with orbital 
mucormycosis. They were all diabetics and received 
intravenous dexamethasone during their course of treat
ment. Some other studies reported rhino-orbital mucor
mycosis in patient with concurrent of post-COVID 19 
infection. All of the reported cases were immunocom
promised, mainly diabetics, and had steroids during their 
course of treatment,25–28 however, Maini et al29 reported 
one case of post COVID-19 mucormycosis without any 
history of diabetes or immunocompromising condition.

None of the ophthalmological implications observed in 
this study was related to a specific COVID-19 clinical 
manifestation or complications. Invernizzi et al15 did not 
find any significant association between retinal findings in 
COVID-19 patients and their demographic, systemic dis
ease, lab or clinical parameters.

Conclusion
COVID-19 can cause serious ophthalmological complica
tions even after the end of the respiratory disease. The 
patients should be followed up regularly after recovery for 
at least 3 months especially high risk and diabetic patients. 
Any unusual ophthalmological sign or symptom could be 
an alarming sign for a serious underlying condition.
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The authors report no conflicts of interest in this work.
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