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Acute macular neuroretinopathy L)

ccccccc

after COVID-19 vaccine ™

Neurorétinopathie maculaire aigue apreés vaccination
contre la COVID-19

Introduction

At the present time, international large-scale Coronavirus
Disease 2019 (COVID-19) vaccine platforms are deployed
to curb the spread of SARS-CoV-2 infections. In December
2020, the UK Medicines and Healthcare products Regu-
latory Agency authorized the use of Oxford-AstraZeneca
COVID-19 vaccine. This vaccine contains a recombinant
replication-deficient chimpanzee adenovirus vector encod-
ing the SARS-CoV-2 Spike (S) glycoprotein (ChAdOx 1) [1].
The vaccination course consists of two intramuscularly doses
of 0.5 mL each. The World Health Organization’s recommend
an interval of 8 to 12 weeks between the two doses. Con-
cerning the safety of AstraZeneca vaccine, blood clotting
cases associated to low level platelets have been reported.

In this publication we report the case of an acute mac-
ular neuroretinopathy (AMN) following the first dose of
AstraZeneca vaccine.

Case report

A 21-year-old healthy woman presented to the emergency
department of the University Hospital Center of Marseille
with sudden onset of four central scotomas on her left eye
two days after receiving the first dose of AstraZeneca vac-
cine. She also reported fever and chills few hours after the
injection.

The best-corrected visual acuity (BCVA) was 20/20 OU.
The anterior segment and the fundus examination were nor-
mal in both eyes (Fig. 1). Near-infrared imaging revealed
well-demarcated dark oval-shaped areas surrounding the
left fovea (Fig. 2a). Spectral-domain optical coherence
tomography (SD-OCT) (Spectralis HRA and SD-OCT; Heidel-
berg Engineering Gmbh) showed multifocal highly reflective
lesions at the junction of the outer plexiform layer (OPL) and
outer nuclear layers (ONL), with disruption of the underlying
ellipsoid and interdigitation zones (EZ/IZ) consistent with
AMN (Fig. 2a).

Subtle macular hypoautofluorescence was observed on
the left side (Fig. 3). Metrovision visual field 10-2 testing
confirmed the paracentral scotomas in the left eye (Fig. 4a).

This young woman is a medical student without any rel-
evant family history or past medical history. She denied

Figure 1.  Color fundus photography of the left eye at presenta-
tion was unremarkable.

taking any drugs and only reported the use of combined oral
contraceptive pill (Ethinylestradiol 0.02mg-Levonorgestrel
0.1mg) for five years. She had no other symptoms like
anosmia, dysgeusia or respiratory signs, and her general
physical examination was normal. Initial laboratory work-
up revealed inflammatory syndrome with high-level of
C-Reactive protein (54mg/L) and a leukopenia (2.6 G/L).
Platelets were normal (278 G/L). Coagulation screening
tests, including prothrombin time and activated partial
thromboplastin time were normal. She was tested negative
for anti-nuclear and antiphospholipid antibodies. COVID-19
Reverse transcriptase-polymerase chain reaction (RT-PCR)
on nasopharyngeal swab and serology were also negative.

Four days after the initial presentation, the SD-OCT
showed loss of the hyper-reflectivity of the lesions, thin-
ning of ONL and attenuation with focal interruption of EZ/1Z
(Fig. 2b). COVID-19 RT-PCR on nasopharyngeal swab was
repeated and remained negative. A new blood test showed
normalization of the cell blood count (white blood cell count
4.3 G/L) and of the C-Reactive protein (6.3 mg/L).

Six weeks after the initial presentation, Metrovision
visual field 10-2 testing showed improvement with only three
scotomas remaining (Fig. 4b). The SD-OCT showed thicken-
ing of ONL and thinning of interdigitation zone without focal
interruption of EZ/1Z (Fig. 2c).
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Figure 2.

A. Baseline macular Spectral-domain optical coherence tomography (SD-OCT) showed hyperreflective lesions at the junction

of the outer plexiform layer and outer nuclear layers (ONL), with disruption of the underlying ellipsoid and interdigitation zones (EZ/IZ);
B. Follow-up SD-OCT 4 days after the symptom’s onset showed aggravation of OCT signs with a loss of hyper-reflectivity on the different
layers, a thinning of ONL and attenuation with focal interruption of EZ/1Z; C. Follow-up SD-OCT six weeks after the symptom’s onset showed
thickening of ONL and thinning of interdigitation zone without focal interruption of EZ/IZ.

Figure 3.  Fundus autofluorescence imaging of the left eye at pre-
sentation showed subtle macular hypoautofluorescence.

Discussion

AMN is a rare retinal disorder described for the first time
in 1975 by Bos and Deutman as intraretinal dark reddish
wedge-shaped lesions causing paracentral scotomas [2].
The exact pathophysiology remains unknown. Some authors
postulate the association of apoptotic, immune complex-
mediated and ischemic mechanisms [3,4]. Currently, the
AMN is thought to be the result of ischemia of the deep cap-
illary plexus (DCP) located in the outermost portion of the
inner nuclear layer [3,5]. Furthermore, the oxygen supply
of the photoreceptors is partially done by the DCP [6,7].
Thus, DCP ischemia can explain the paracentral ellipsoid
loss in the AMN. Bhavsar and al. [3] showed that patients
with AMN are mostly young, white and female. In the lit-
erature, the AMN has been associated to several diseases
[8—10]. The most common reported associations are the
flu-like illness or fever, the use of oral contraceptive [3],
the use of vasoconstrictive agents, trauma, hypovolemia,
dengue fever, leukemia, post-influenza vaccination [11,12]
and more recently COVID-19 [4,13,14].

In this case we report, COVID-19 RT-PCR was negative
on two occasions and the flu-like symptoms were resolutive
within few hours without the occurrence of any COVID-19
specific symptom. Thus, the diagnosis of COVID-19 infec-
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Figure 4.

A. At presentation Metrovision visual field 10-2 testing showed four paracentral scotomas in the left eye; B. Six weeks after

presentation Metrovision visual field 10-2 testing showed three paracentral scotomas in the left eye.

tion was unlikely. The retinal damage could be secondary
to the flu-like illness induced by the vaccine but a direct
microvascular retinal damage cannot be excluded.

Rare adverse events with AstraZeneca vaccine still
unknown because of the recent availability [15,16]. How-
ever, the AstraZeneca COVID-19 vaccine continues to have a
positive benefit-risk profile, as exposed by the World Health
Organization. Up to 23 January 2022, more than 349 mil-
lion cases of COVID-19 infections, with more than 5 million
deaths, have been reported across the world. Vaccination
is a critical tool to control the pandemia. Physicians should
be vigilant to eventual visual impairments reported after
the first dose of AstraZeneca vaccine to inform and properly
manage the patients. A larger case series is needed to assess
an eventual association.
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