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SUMMARY
A woman in her 50s presented with diminution of 
vision in her left eye (OS) 4 days after COVISHIELDTM 
vaccination. She had been diagnosed with non- arteritic 
anterior ischaemic optic neuropathy (NA- AION) of right 
eye (OD) 8 months earlier. The present episode revealed 
a best- corrected visual acuity (BCVA) of 20/50 in OD 
and 20/20 in OS with grade 1 relative afferent pupillary 
defect. Fundus evaluation showed pale disc in OD and 
temporal disc oedema in OS. Humphrey’s visual field 
analysis showed incomplete inferior altitudinal defect 
in OD and a centro- caecal scotoma in OS. Systemic 
investigations were normal. OS was diagnosed with NA- 
AION. She was started on oral aspirin 75 mg. At 1- month 
follow- up, disc oedema of OS had resolved with BCVA 
maintaining at 20/20. The patient was lost to follow- 
up later. The relationship between the vaccine and the 
ocular event is temporal with no causal association.

BACKGROUND
Severe acute respiratory syndrome coronavirus 2 
(SARS- CoV- 2) infection causing coronavirus disease 
2019 (COVID- 19) pandemic has severely affected 
the health infrastructure worldwide. Recent esti-
mates by WHO suggest 3.3 million deaths globally.1

Various vaccines have been formulated to negate 
the ill effects of the pandemic. However, several 
ophthalmic manifestations have been reported 
following these vaccines like episcleritis, scleritis, 
uveitis, multifocal choroiditis, acute macular 
neuroretinopathy, Vogt- Koyanagi- Harada disease, 

central serous chorioretinopathy, herpes zoster 
reactivation or acute retinal necrosis.2–9

Neuro- ophthalmological adverse events have 
also been reported following COVID- 19 vaccina-
tion which includes optic neuritis, non- arteritic 
anterior ischaemic optic neuropathy (NA- AION), 
postchiasmatic visual pathway involvement, cranial 
nerve palsies of sixth and seventh nerves.10–17

Reports of NA- AION following COVID- 19 
vaccination are now available in the literature as 
one of the adverse ocular events.12–14

CASE PRESENTATION
A woman in her 50s presented to us with sudden 
onset of painless diminution of vision of 4 days 
duration in her left eye (OS). She had received first 
dose of COVISHIELDTM vaccine 4 days earlier. She 
had no systemic symptoms associated with admin-
istration of vaccine. She had been diagnosed with 
NA- AION of right eye (OD) 8 months earlier. She 
was treated with oral prednisolone (30 mg) tapered 
over 2.5 months by the consulting neurologist. 
Subsequently, 1 month following the steroid treat-
ment, she was detected to have diabetes mellitus 
and was started on oral metformin 250 mg. Two 
months later, the antidiabetic medication was 
stopped due to good glycaemic control, but the 
patient continued to self- medicate with metformin.

Previous presentation 8 months earlier showed 
a Snellen’s best- corrected visual acuity (BCVA) of 
20/36 in OD and 20/20 in OS. Relative afferent 
pupillary defect (RAPD) was noted in OD with 
normal pupillary examination in OS.

Ocular examination at this presentation revealed 
BCVA of 20/50 OD and 20/20 OS. Anterior segment 
examination was normal in both the eyes except 
nuclear sclerosis grade 2 in OD and early poste-
rior subcapsular cataract in OS. Grade 1 RAPD was 
noted in OS (figure 1).

Fundus assessment of OD 8 months earlier showed 
a crowded hyperaemic disc with peripapillary 

Figure 1 Infrared photograph of the pupil in bright 
light at presentation showing relative afferent pupillary 
defect in left eye.

Figure 2 Fundus photograph of right eye showing 
(A) crowded hyperaemic disc with peripapillary oedema 
(red arrow) with fibrous remnant nasally at 8 months 
earlier (B) fibrous remnant at disc and pale disc with well- 
defined margins (red arrow) at presentation now.
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oedema and fibrous remnant nasally (figure 2A) while OS was 
normal (figure 3A). Colour vision of OD was abnormal and OS 
was normal with Ishihara™ screening test.

Posterior segment evaluation at this presentation showed clear 
anterior vitreous in both eyes (OU) with fibrous remnant at disc 
and disc pallor in OD (figure 2B). Cup disc ratio could not be 
assessed in OD. Blurring of temporal disc margin with hyper-
aemia and cup disc ratio of 0.2:1 was noted in OS (figure 3B). 
Colour vision was abnormal in OU.

INVESTIGATIONS
Spectral domain optical coherence tomography (SD- OCT) of 
retinal nerve fibre layer (RNFL) of OS showed peripapillary 
swelling temporal to the disc (figure 4). Humphrey’s visual field 
analysis (HFA) of OS done 8 months earlier (figure 5A) was 
normal and now had a centro- caecal scotoma (figure 5B). Loss 
of perifoveal halo was seen in OS in pseudocolour image of the 
multicolour imaging using SpectralisTM.

Previous presentation 8 months earlier her SD- OCT RNFL 
of OD showed peripapillary swelling (figure 6) and SD- OCT 
macula showed inner retinal swelling.

HFA in OD of OD 8 months earlier revealed incomplete infe-
rior altitudinal scotoma in OD (figure 7A), which persisted even 
at this presentation (figure 7B).

Blood investigations (table 1) done 8 months back did not 
show any systemic involvement.

Reverse- transcriptase PCR (RT- PCR) test for SARS- CoV- 2 
was negative in our patient at both presentations. Chest X- ray, 
urine analysis and MRI of orbit and brain were within normal 
limits. Mantoux test was negative.

TREATMENT
She was started on oral aspirin 75 mg by the neurologist. The 
patient took the medication for a month.

OUTCOME AND FOLLOW-UP
A month later, the BCVA in OS was 20/20 at 1 month with resolved 
disc oedema. The patient was lost to follow- up later.

DISCUSSION
Epidemiology
In adults over the age of 50, NA- AION is the most common cause 
of optic neuropathy.18 In USA, the NA- AION prevalence ranges 
between 2.3 and 10.2 per 100 000. It is more common in Cauca-
sians due to small optic disc cups, which are the greatest risk factor 
for developing NA- AION and less commonly seen in people of 
African origin as they tend to have larger cup to disc ratio.19

Aetiology
NA- AION has been strongly associated with risk factors like diabetes 
mellitus, hypertension, hypercholesterolaemia, cardiovascular 
disease, cerebrovascular disease and obstructive sleep apnoea.20 
Obstructive sleep apnoea has also been recognised more recently to 
also be an independent risk factor for NA- AION, which is likely due 
to its effect on nocturnal blood pressure.21

In men, the use of sildenafil/tadalafil (a phospodiesterase (PDE- 5) 
inhibitor)) may also contribute to the occurrence of NA- AION.22 23 
PDE- 5 inhibitors are also weak inhibitors of phosphodiesterase type 
six functions in phototransduction. However, NA- AION cannot be 
explained by phosphodiesterase type 6 inhibition. The vasodilator 
effect of PDE- 5 inhibitors may be considered in the aetiology of 
NA- AION but no clear evidence seems available.24

COVID- 19 has been implicated as a possible cause of 
NA- AION.25–27 The postulated mechanisms include hypercoagu-
lable and hyperinflammatory state post- COVID- 19, which lead to 
microangiopathic and thrombotic events in the body including the 
eye.27

Raised anticardiolipin antibody has been noted in a case of 
NA- AION.28

Pathogenesis
Crowded discs or ‘disc- at- risk’ is the strongest risk factor for devel-
oping NA- AION. A disc- at- risk is characterised as optic nerve head 
(ONH) that has a small diameter and small cup- to- disc ratio, typi-
cally 0.2 or less.

While the exact pathogenesis of an NA- AION has not been eluci-
dated, the prevailing theory is that it is caused by hypoperfusion of 
the short posterior ciliary arteries supplying the optic nerve. In a 
disc- at- risk, ONH oedema induced by ischaemic injury is thought 
to cause compression of the axons within a smaller, rigid scleral 
tunnel20 leading to apoptosis and death of the ganglion cells whose 
axons comprise the optic nerve most often in the superior half of 
the ONH.19 29 30

Arteriosclerosis of branches of ophthalmic artery and intimal 
thickening of short posterior ciliary arteries may be seen in patients 
with diabetes mellitus, hypertension and hyperlipidaemia.31 Optic 
disc drusen can also lead to axonal compression within the tight 
confines of the ONH.19

Diagnosis
The diagnosis of NA- AION is usually clinical. Patients present 
with a typical history of acute, painless, unilateral vision loss 
and have the classic findings on fundus examination including a 
hyperaemic and swollen optic nerve with peripapillary splinter 
haemorrhages and a fellow eye with a small cup to disc ratio. 
Mostly, no additional testing is required.

Figure 3 Fundus photograph of left eye showing (A) well defined disc 
margin (yellow arrow) at 8 months earlier, (B) blurred temporal disc 
margin (yellow arrow) with cup disc ratio of 0.2:1 at presentation now.

Figure 4 Spectral domain optical coherence tomography (SD- OCT) of 
retinal nerve fibre layer image of left eye showing peripapillary swelling 
temporal to the disc.
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Investigations
Visual fields are mostly altitudinal, probably due to semicircle 
distribution of short posterior ciliary arteries supplying the 
ONH.29 There are different types of visual field defects described 
in NA- AION. Hayreh and Zimmermann described different 
types of field defects in NA- AION. These included generalised 
field defects with or without scotoma within 30* of visual field, 
inferior or superior altitudinal defects with or without sparing 

of central 5*, quadrantic defects, constricted visual fields and 
superior or inferior arcuate defects.32

Another useful investigation is OCT of optic disc and the peri-
papillary area. It may show thickening of the RNFL.19

DIFFERENTIAL DIAGNOSIS
The differential diagnosis that should be considered would be 
demyelinating optic neuritis and antibody- mediated (aqua-
porin- 4 and antimyelin oligodendrocyte glycoprotein (MOG) 
antibody) optic neuritis. Demyelinating optic neuritis patients 
have pain on eye movements and majority of them recover 
complete visual function unlike those with NA- AION. Patients 
with anti- MOG- associated optic neuritis may have a similar 
clinical presentation but visual prognosis is more favourable 
compared with those with NA- AION.

Arteritic anterior ischaemic optic neuropathy (AAION) 
secondary to giant cell arteritis (GCA) in patients over 60 years 
should be considered as a differential diagnosis. Vision loss due 
to GCA could also be due to central retinal artery occlusion. 
These patients have headache, jaw claudication, scalp tender-
ness, fever and other systemic symptoms and serum markers 
like erythrocyte sedimentation rate and C reactive protein are 
together highly suggestive of the disease.33

Compressive optic neuropathies can present with swollen 
optic disc, but their onset is slow unlike the acute onset of 
NA- AION.34

If there is an accompanying pain associated with optic nerve 
swelling, the following diagnoses may have to be considered. 
Central nervous system inflammatory diseases like multiple 
sclerosis or neuromyelitis optica, intracranial hypertension or 
hypotension, optic neuropathies secondary to ischaemic (GCA), 
immunomediated (sarcoidosis, Wegener’s granulomatosis), 
neoplastic (myeloma, germinoma, fibrous dysplasia), infective 
(bacterial, viral, TB) diseases have to be borne in mind and inves-
tigated accordingly.34

Optic neuritis was one of the differential diagnoses in our 
female patient with features of centrocaecal scotoma on HFA. 

Figure 5 Humphrey’s visual field analysis of left eye (OS) showing (A) normal fields at 8 months earlier (B) centrocaecal scotoma at presentation 
now.

Figure 6 Spectral domain optical coherence tomography image of 
retinal nerve fibre layer of right eye showing (A) peripapillary swelling 
(red arrow) with hyperreflective band into vitreous cavity correlating 
with the fibrous remnant at 8 months earlier, (B) significant reduction in 
peripapillary swelling (red arrow) at presentation now.
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Optic neuritis is more prevalent in females.35 The features which 
were against classical optic neuritis/retrobulbar neuritis included 
absence of pain on eye movement with normal MRI brain and 
orbit.

Optic neuritis masquerade with abnormal HFA should lead us 
to consider possibility of migraine or a cerebrovascular event.36

All cases of optic neuropathy should undergo imaging to rule 
out intraorbital/cranial pathology.

In our patient, blood investigations, chest X- ray and urine 
analysis ruled out infectious aetiology of optic neuritis. Disc at 
risk (cup disc ratio of 0.2) in OS with previous history of contra-
lateral (OD) NA- AION favoured a diagnosis of NA- AION in OS.

Ischaemic optic neuropathy has also been reported with 
SARS- CoV- 2 infection. SARS- CoV- 2- associated endotheli-
opathy could be the likely hypothesis for this.37 Prone posi-
tioning which has been recommended for COVID- 19 patients 
for improving oxygen saturation in lungs, could also play a 
role in causing NA- AION.38 It is postulated that prone posi-
tion can cause intraocular pressure fluctuations by mechanisms 
like orbital compression and increased central venous pressure, 

further reducing perfusion of ONH.38 However RT- PCR ruled 
out active COVID- 19 in our patient.

Management of NA-AION
NA- AION management is challenging with no effective treat-
ment. One of the very few randomised controlled clinical trials 
in neuro- ophthalmology evaluating whether patients with 
NA- AION would benefit from ONH decompression via vitrec-
tomy and demonstrated that surgery was not beneficial and 
potentially harmful.39

Intravitreal injections of bevacizumab, as well as triamcino-
lone, have been tried with disappointing results as well.40

A clinical trial evaluating intravitreal injection of QRK207, a 
caspase 2 inhibitor preventing apoptosis, in patients with recent 
(within 14 days from onset) onset of NA- AION did not demon-
strate its efficacy and was stopped early.19

Subcutaneous injections of RPh201, an isolated botan-
ical extract of gum mastic, for patients who had an onset of 
NA- AION within 1–5 years prior to enrolment was a feasibility 
trial which supported a requirement for a large trial.41 In the 
study, RPh201 two times weekly for 26 weeks at a dose of 20 mg 
to participants with previous NA- AION did not raise any safety 
concerns. Some improvements in visual function were observed 
in this small Phase 2a study. They concluded that efficacy of 
RPh201 in improving visual function needs to be further investi-
gated in adequately powered phase 3 studies.41

Outcome
Ischaemic optic neuropathies lead to atrophy to the optic nerve 
in one or both the eyes and can lead to permanent blindness.19

Prognosis
The Ischaemic Optic Neuropathy Decompression Trial showed 
that 30% of NA- AION patients would regain three or more lines 
of vision at 2 years follow- up, 20% would lose three or more 

Figure 7 Humphrey’s visual field analysis of right eye (OD) showing (A) incomplete inferior altitudinal scotoma at 8 months earlier, (B) reduction 
in the extent of inferior altitudinal scotoma at presentation now. GHT, glaucoma hemi field test; NEg, Negative; POS, positive; PSD, pattern standard 
deviation; VFI, visual field indices.

Table 1 Shows investigations done at first presentation

Blood investigations Patient Normal values

Complete blood count Normal Normal

Erythrocyte sedimentation rate 20 0–29 mm/hour

C reactive protein 0.9 0.8–1.0 mg/dL

Rheumatoid factor <9.4 0–20 IU/mL

Treponema pallidum haemagglutination Non- reactive Non- reactive

HIV tridot screening test Non- reactive Non- reactive

Serum vitamin D levels 48.12 >20 ng/mL

Serum ACE levels 36 12–68 U/L

Antineutrophilic antibody 0.75 <1:160

Lipid profile Normal Normal

Serum creatinine 0.82 0.6–1.0 mg/dL
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lines of vision and in the majority of patients, the vision would 
remain unchanged after the onset.39

Vaccination, optic neuritis and NA-AION
Neuro- ophthalmological manifestations such as optic neuritis 
have been previously reported with various viral vaccines like 
rabies, Measles, Mumps, Rubella (MMR), smallpox, influ-
enza, hepatitis (A,B), polio or yellow fever.26

Neuromyelitis optica and other neuroimmunological disor-
ders have also been described in the literature following 
COVID- 19 vaccination42–44

NA- AION in OS was diagnosed our patient after the first 
dose of COVISHIELDTM vaccination, which the patient had 
received 4 days earlier and to the best of our knowledge may 
be the first report. There is no causality associated with this 
ocular event.

NA- AION has been reported following influenza and 
COVID- 19 vaccination.12 45

Tsukii et al12 reported an unilateral NA- AION 7 days after 
receiving first dose of Pfizer- BioNTechTM COVID- 19 vaccine. 
Similar to our patient, they found diffuse optic disc oedema 
with a BCVA of 20/20 and RAPD. However, unlike our case, 
the contralateral eye was normal in their patient. HFA in their 
patient noted an incomplete altitudinal field defect whereas 
similar field defect was seen in OD of our patient but a centro- 
caecal field defect in the OS. They observed resolution of disc 
oedema with observation for 2 months and maintenance of 
BCVA of 20/20. Similar to Tsukii et al, we also treated the 
patient conservatively with only oral aspirin.12 Nachbor et al13 
described a 64- year- old woman with type 2 diabetes mellitus 
who developed acute unilateral painless visual loss. She was 
subsequently diagnosed with progressive NA- AION which 
had worsened after the second dose of BNT162b2 COVID- 19 
vaccine.13 They postulated that the vaccine- induced inflam-
matory cascade could have led to an immune- mediated micro-
angiopathy in the ‘at- risk’ disc.

Bolletta et al in their series on ocular complications 
following COVID- 19 vaccination reported a 46- year- old 
female patient who had unilateral sectoral papillary oedema 
and was diagnosed to have NA- AION. The patient did not 
have any other systemic risk factors and all the investigations 
were negative. Brain imaging was also normal.14

Our case report can be categorised in the possible adverse 
drug reaction (ADR) (total score 1–4) according to Naranjo 
Algorithm- ADR Probability Scale.46

COVISHIELDTM vaccine is a ChAdOx1 nCoV- 19 Corona 
Virus Recombinant Vaccine which does not contain aluminium 
salts.47 The excipients in COVISHIELDTM vaccine could likely 
regulate the immune response and the associated side effects.

It is postulated in the literature that immune- mediated 
pathogenetic mechanisms may be associated with vaccina-
tion.48 49 Moreover, presence of adjuvants in the vaccines like 
aluminium salts, toll- like receptor agonists or mineral oils can 
also exaggerate this immune response.50

Another hypothesis could be that the extracellular RNA in 
COVID- 19 vaccines can promote coagulation and thrombus 
formation51 causing vessel occlusion, which could likely be a 
reason for NA- AION. In our patient the disc oedema resolved 
after starting oral aspirin 75 mg.

Occurrence of NA- AION following vaccination may be 
a temporal event. Ophthalmologists must seek a history of 
previous COVID- 19 vaccination or a recent COVID- 19 when 
evaluating patients with optic neuropathy.
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