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Does COVID-19 Involve the Retina?
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ABSTRACT

Endothelial cell involvement with COVID-19
has been shown in the lung, heart, kidney,
intestine and brain with histopathological evi-
dence of endotheliitis and vasculitis. Viral RNA
of COVID-19 has been detected in the retina of
affected patients and recent publications high-
light the possibility of retinal microangiopathy
in patients with confirmed COVID-19 infection.
Given the magnitude of the current pan-
demic, emphasis should be given to better
reporting of clinically significant ocular symp-
toms, e.g. new scotoma, which could indicate
the need for a retinal examination as well as
follow-up testing after recovery from COVID-
19.
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Key Summary Points

Endothelial cell involvement with
COVID-19 has been shown in the lung,
heart, kidney, intestine and brain.

Viral RNA of COVID-19 has been detected
in the retina of affected patients.

Recent publications provide evidence of
retinal microangiopathy in patients with
confirmed COVID-19 infection.

Emphasis should be given to better
reporting of clinically significant ocular
symptoms, e.g. new scotoma, which could
indicate the need for a retinal
examination as well as follow-up testing
after recovery from COVID-19.
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This article is published with digital features to
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Recently, Marinho et al. reported optical
coherence tomography (OCT) findings from 12
patients with confirmed COVID-19 infection
[1]. All cases demonstrated focal hyper-reflec-
tive areas located in the inner retina and four
cases also exhibited subtle cotton wool spots
and retinal microhaemorrhages. Subsequently,
Vavvas et al. highlighted the fact that the
observed hyper-reflective areas on OCT could
possibly represent normal retinal vessels while
the presence of subtle cotton wool spots might
be related to some other pathologic process or
alternatively represent a discrete area of myeli-
nated nerve fibres [2]. It was also pointed out
that the absence of near-infrared reflectance
imaging, OCT angiography abnormalities as
well as follow-up scans should be taken into
account while interpreting these findings. Fur-
thermore, Virgo and Mohamed presented two
patients with paracentral acute middle macu-
lopathy and acute macular neuroretinopathy
following SARS-CoV-2 infection [3] and Lande-
cho et al. evaluated 27 asymptomatic subjects
with previous COVID-19 respiratory tract
infection and found that six of them had cotton
wool spots [4]. In addition, Insausti-Garcı́a et al.
reported a case of papillophlebitis associated
with SARS-CoV-2 [5].

COVID-19 infects the host using the angio-
tensin-converting enzyme 2 receptor, which is
expressed in several organs including retinal
endothelial cells [6]. Endothelial cell involve-
ment with COVID-19 has been shown in the
lung, heart, kidney, intestine and brain and
histopathological studies have demonstrated
direct viral infection of endothelial cells,
endotheliitis and vasculitis in both arterial and
venous circulations [7, 8]. Inflammation of
endothelial cells induces oedema, congestion
and thrombosis of small vessels, which eventu-
ally result in organ ischemia. These findings
suggest that COVID-19 is a systemic disease
involving multiple organs through direct viral
invasion as well as immune-mediated inflam-
mation, and inducing a widespread endotheli-
itis which may cause microvascular dysfunction
and tissue ischemia. Furthermore, viral RNA of
COVID-19 has been detected in the retina of
affected patients [9]. This finding raises the

hypothesis that COVID-19 may cause retinal
vasculitis and ischemia.

Acute retinal ischemia is known to be asso-
ciated with inner retina hyper-reflectivity on
OCT and discrete hyper-reflective areas in the
inner retina have been linked with superficial
capillary ischemia [10]. Viral infection is a rare
cause of retinitis but relevant cases have been
previously reported. Occlusive retinal vasculitis
has been described in eight cases of infection
with West Nile virus and in one case with cox-
sackievirus A4 [11, 12]. In the latter report, focal
hyper-reflective regions in the inner retina were
present on OCT.

The above evidence suggests that retinal
involvement by COVID-19 is certainly plausi-
ble. This possibility is of particular importance
in patients at high risk for retinopathy, such as
patients with diabetes and hypertension. Of
note, diabetes and hypertension have been
shown to be among the most prominent risk
factors for COVID-19. Therefore, prospective
studies of patients with COVID-19 and a previ-
ously diagnosed retinopathy could be particu-
larly useful regarding the clinical importance
and possible implications. Given the magnitude
of the current pandemic as well as the great
challenges in terms of diagnosis and manage-
ment, we should give emphasis to better
reporting of clinically significant ocular symp-
toms, e.g. new scotoma, which could indicate
the need for a retinal examination as well as
follow-up testing after recovery from COVID-
19, in order to further explore the possibility of
retinal involvement.
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