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Dear Editor,
The novel coronavirus disease 2019 (COVID-19) is 

an extremely contagious disease that has been found 
to cause severe acute respiratory distress syndrome(1). 

Although ocular findings have mostly been limited to 
the anterior segment(2-4), studies have shown that viral 
ribonucleic acid can be detected in the retina of infec-
ted individuals(5). Accordingly, Marinho et al. had found 
lesions at the ganglion cell and inner plexiform layers of 
patients with COVID-19(6). Coronaviruses are capable of 
producing various ocular manifestations, ranging from 
conjunctivitis, and anterior uveitis to vision-threatening 
conditions, such as retinitis and optic neuritis(3).

We evaluated the effect of COVID-19 infection on 
the peripapillary retinal nerve fiber layer (pRNFL) using 
spectral-domain optical coherence tomography (SD-OCT) 
(Figure 1). Our study had been approved by the institu-
tional review board and was performed in accordance 
with the tenets of the Declaration of Helsinki.

A total of 32 eyes from 32 patients with COVID-19 
(Group 1) and 34 eyes from 34 healthy subjects (Group 2) 
were included. All patients in Group 1 were positive 
for COVID-19 following real-time reverse transcrip-
tase-polymerase chain reaction from nasopharyngeal 
swabs. No significant difference in age and gender had 

been observed between both groups (p=0.6 and 0.4, 
respectively), while slit-lamp examination was normal 
for all cases. The average pRNFL thickness values are 
presented in t able 1. Accordingly, a significant difference 
in the inferonasal sector had been observed between 
both groups (p=0.04).

COVID-19 infection is not merely a respiratory sys-
tem disease; it can be neuroinvasive and cause direct 
central nervous system infection(7). Accordingly, this 

disease utilizes the angiotensin-converting enzyme 2 
(ACE2) receptors to infiltrate in the intracellular space. 
One report found that the brain expresses ACE2 re-
ceptors, which have been detected in glial cells and 
neurons(8), while another documented evidence of viral 
particles in the neurons and capillary endothelial cells 
of the frontal lobe(9).

The RNFL of the retina contains the non-myelinated 
axons of retinal ganglion cells that form the optic nerve. 
Depending on the physiological parameters of RNFL, lo-
calized defects are usually more frequent in the tempo-
ral inferior fundus region and temporal superior region. 
Our study found a significant thinning in the inferonasal 
sector in patients with COVID-19. However, none of pa-
tients had coexisting retinopathy or optic nerve changes 
and a history of optic neuropathy or glaucoma.

Our findings suggest that subclinical damage may occur 
in patients with COVID-19, which may be localized ra-
ther than diffuse axonal loss. To best of our knowledge, 
this has been the first study to compare pRNFL thickness 
between patients with COVID-19 and healthy controls. 
As such, localized RNFL defects that can be assessed 
by noninvasive SD-OCT imaging may be added to the 
retinal features of COVID-19.
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Table 1. Average peripapillary retinal nerve fiber layer thickness values 
(µm) in all sectors

Group 1 Group 2

Nasal quadrant 75.55 ± 11.84 77.21 ± 11.31

Inferonasal quadrant 111.97 ± 17.58 121.65 ± 20.47

Temporal quadrant 73.58 ± 9.69 74.21 ± 8.36

Inferotemporal quadrant 146.94 ± 18.89 147.79 ± 15.73

Superotemporal quadrant 141.42 ± 21.49 143.42 ± 24.18

Superonasal quadrant 105.29 ± 18.22 106.38 ± 16.11

Figure 1. Peripapillary retinal nerve fiber layer measurements using spectral-domain optical coherence 
tomography.

REFERENCES
1. Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respi-

ratory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus 
disease-2019 (COVID-19): the epidemic and the challenges. Int J 
Antimicrob Agents. 2020;55(3):105924.

2. Wu P, Duan F, Luo C, Liu Q, Qu X, Liang L, et al. Characteristics of 
ocular findings of patients with coronavirus disease 2019 (COVID-19) 
in Hubei Province, China. JAMA Ophthalmol. 2020;138(5):575-8. 
Comment in: Indian J O´hthalmol. 2020;68(5):683-7. Cont Lens 
Anterior Eye. 2020;43(3):211-2. Lancet. 2002;395(10237):1610. 
Arq Bras Oftalmol. 2020;83(3):V-VI.

3. Chen L, Liu M, Zhang Z, Qiao K, Huang R, Chen M, et al. Ocular 
manifestations of a hospitalized patient with confirmed 2019 novel 
coronavirus disease. Br J Ophthalmol. 2020;104(6):748-51.

4. Seah IY, Anderson DE, Kang AE, Wang L, Rao P, Young BE, et al.  
Assessing viral shedding and infectivity of tears in coronavirus disease 
2019 (COVID-19) patients. Ophthalmology. 2020;24;127(7):977-9. 
Comment in: Opthalmology. 2020;127(7):98405. Comment on: 
Ophthalmology. 2020;127(7):980-1.

5. Casagrande M, Fitzek A, Püschel K, Aleshcheva G, Schultheiss 
HP, Berneking L, et al. Detection of SARS-CoV-2 in human retinal 
biopsies of deceased COVID-19 patients. Ocul Immunol Inflamm. 
2020;28(5):721-5.

6. Marinho PM, Amarcos AA, Romano AC, Nascimento H, Bel-
fort Jr R. Retinal findings in patients with COVID-19. Lancet. 
2020;395(10237):1610. Comment on: JAMA Ophthalmology. 
2020;138(5):575-8.

7. Bradley BT, Bryan A. Emerging respiratory infections: the infectious 
disease pathology of SARS, MERS, pandemic influenza, and Legio-
nella. Semin Diagn Pathol. 2019;36(3):152-9.

8. Hui DS, Zumla A. Severe acute respiratory syndrome: historical, 
epidemiologic, and clinical features. Infect Dis Clin North Am. 
2019;33(4):869-89.

9. Ghannam M, Alshaer Q, Al-Chalabi M, Zakarna L, Robertson J, 
Manousakis G. Neurological involvement of coronavirus disease 
2019: a systematic review. J Neurol. 2020;1-19.


