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Retinal manifestations in patients following COVID-19 infection:

A consecutive case series

Mallika Goyal, Somasheila I Murthy', Sridhar Annum

Purpose: To describe retinal manifestations seen in patients associated with COVID-19 infection at a
multi-specialty tertiary care hospital in Southern India. Methods: In this retrospective chart review, all consecutive
cases presenting to the Retina-Uveitis service from May 2020 to January 2021 with retinal manifestations
associated with COVID-19 infection or its sequelae or as a result of treatment given for COVID-19 were
included. Results: Of the 7 patients, 3 were female, and 4 were male. Four patients had onset of symptoms
during the active phase of COVID-19 infection. Four had bilateral and three had unilateral involvement.
The manifestations ranged from mild to vision threatening. Vision threatening manifestations included
infections: endogenous endophthalmitis, candida retinitis and tubercular choroidal abscess and bilateral
pre-foveal hemorrhages. Milder manifestations included paracentral acute middle maculopathy, central
serous chorio-retinopathy and voriconazole induced visual symptoms. Final visual acuity was 6/36 or better
in the four severe cases and 6/9 or better in the mild cases. Conclusion: This study highlights the retinal
manifestations associated with COVID-19 infection and its sequelae. As these patients presented with an
association with COVID-19 (either during or after recovery), ophthalmologists should be vigilant and
screen for such entities in case of complaints of visual symptoms or in the presence of systemic sepsis. The
outcomes can be good with prompt and aggressive management.
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The coronavirus disease 2019 (COVID-19) which is caused by the
newly identified severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), has led to a global pandemic.! Apart from
severe systemic disease, various ophthalmic manifestations
have been reported, ranging from anterior segment
involvement such as conjunctivitis, severe keratitis and acute
angle closure; retinal such as microangiopathy, cotton wool
spots, hemorrhages and retinal vascular occlusions; and
neuro-ophthalmic manifestations including optic neuritis,
extra-ocular muscle palsies and idiopathic intracranial
hypertension with papilledema."?! These are attributed to: 1)
a direct result of the viral infection and its cytopathological
effects; 2) adverse effects of the pharmacological therapy
administered for COVID-19 infection; 3) manifestations related
to prolonged hospitalization and intensive care (such as
nosocomial infections) 4) and lastly due to alterations in the host
immune response. Systemic immunosuppression by decreased
production of CD4 + T and CD8 + T cells and stimulation
of cytokines is known to occur in COVID-19 infection thus
predisposing to secondary opportunistic infections (especially
fungal) during the middle and late stage of the disease.!** This
state of immunosuppression is further augmented by the use
of systemic steroids and other immunosuppressives that are
necessary in the management of COVID-19 infection.!?]
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While previous publications have reported retinal
involvement occurring mainly as vascular-related
phenomenon,”! with central retinal arterial occlusion and
central retinal vein occlusion!®'? being the severe ones reported
so far, there are very few reports on other retinal findings.
Herein we report a series of cases of retinal manifestations in
patients associated with COVID-19 infection, ranging from
mild to vision threatening conditions.

Methods

This was a retrospective case series, approved by the
institutional review board and the research adhered to
the tenets of the Declaration of Helsinki. Those patients
presenting to either to the out-patient retina-uveitis
department or were hospitalized and identified with retinal
problems associated with COVID-19 infection or sequelae
or treatment, seen between May 2020 to January 2021
were included. All patients had positive real-time reverse
transcription-polymerase chain reaction (RT-PCR) for
SARS-CoV-2 from a nasopharyngeal swab during the active
phase of the COVID-19 infection. The details of the COVID-19
infection such as the use of systemic steroids and presence
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of co-morbid conditions as well as detailed ocular history
were noted when available. Ambulatory patients underwent
a complete eye examination which included visual acuity
test, slit-lamp examination, non-contact tonometry and
binocular indirect ophthalmoscopy and imaging as
applicable {B-scan ultrasonography (B-scan), spectral domain
optical coherence tomography (OCT) and Humphrey visual
fields analysis (HVF)}. Cases where physical consultation
or clinical documentation of the condition was not
available (such as teleconsultation diagnosis) or poor quality
of clinical photographs that would hinder the assessment of
clinical course were excluded from this series.

Results

There were four male and three female patients, with age
ranging from 23 to 75 years. Three of seven patients were
admitted at initial examination, of which two were in
intensive care. Diagnosis was divided as severe manifestations
which included: fungal endophthalmitis, candida retinitis,
tubercular choroiditis and pre-foveal hemorrhages and mild
manifestations: acute macular neuro-retinopathy, central
serous chorioretinopathy and voriconazole-induced transient
visual disturbance. 4/7 had unilateral involvement. 3/7
developed symptoms during active COVID-19 infection and
4/7 received systemic steroids as part of therapy for COVID-19.
Co-morbid conditions were present in 6/7 cases and included:
steroid-induced diabetes mellitus in two patients, one patient
had three factors: history of renal transplant, diabetes mellitus
and systemic aspergillosis; candidemia with renal infection in
one patient, Pseudomonas septicaemia with thrombocytopenia
in one and splenic abscess in one. At last follow-up, all patients
had improvement in visual recovery ranging from 6/36 to 6/9.
Table 1 lists the demographic, co-morbid factors and ocular
details of each patient.

Case Reports

Case 1: Presumed fungal endogenous endophthalmitis

A 46-year-old man presented with a 4-week history of right
eye (RE) ocular pain, redness and visual loss. He was diagnosed
and treated for COVID-19 infection two weeks before onset
of symptoms and had received home therapy of intravenous
steroids for five days as a result of which he had developed
steroid-induced diabetes. At presentation, visual acuity
was hand motions; examination showed ciliary congestion,
anterior chamber showed 2 + cells and 1 mm hypopyon and
there were dense vitreous exudates [Fig. 1a]. B-scan revealed
vitreous echoes and attached retina. A diagnosis of endogenous
endophthalmitis was made and he underwent pars plans
vitrectomy with injection of intravitreal vancomycin 1.0 mg,
amikacin 300 ug, amphotericin-B 5 ug and voriconazole 100
ug. On table the vitreous exudates appeared dry with snowball
like accumulations suggesting fungal infection [Fig. 1b and
c]. Thick sheets of pre-retinal exudates were seen in the
inferior periphery. The vitreous biopsy samples were sent for
microbiological processing for smears (Grams and KOH), and
aerobic and anerobic cultures by plating on blood and chocolate
agar and fungal cultures by plating on Sabouraud dextrose
agar. All were negative. Oral voriconazole was continued for
6 weeks. The infection resolved rapidly with visual recovery
to 6/9 six weeks later [Fig. 1d].

Case 2: Candida retinitis

A 57-year-old male, diabetic and hypertensive, was
hospitalized for severe Candida septicemia, with renal
infection during COVID-19 infection. Blood and urine
cultures were positive for Candida tropicalis. The patient did
not complain of loss of vision but on testing, his visual acuity
had dropped to counting fingers at 2 meters in his RE. LE
was normal. RE showed 2 + cells and flare and 1+ vitreous
cells and three well-circumscribed retinitis lesions in his
RE, one involving the center of macula [Fig. 2a and b]. He
was switched from systemic fluconazole to intra-venous
voriconazole 200 mg twice daily due to the superior
ocular bioavailability of the latter. After two weeks, the
retinitis appeared to be resolving [Fig. 2c] but subsequently
worsened [Fig. 2d and e]. Intravitreal amphotericin-B 5
ug and voriconazole 100 ug were given. Ten days later,
there was increase in the vitreous haze, but the original
retinitis lesions were resolving [Fig. 2f and g]. As he was
not systemically fit to undergo surgery, intervention was
deferred and the ocular condition was closely monitored.
Four weeks after the intravitreal injection, the vitreous
inflammation persisted but retinitis showed early signs
of resolution [Fig. 2h and i]. Systemic voriconazole was
continued for the renal and ocular infection and 3 months
following the intravitreal injection his visual acuity
improved to 6/36 with complete resolution of the vitreous
inflammation and retinitis [Fig. 2j-1]. He was advised to
continue oral voriconazole for a further 4 weeks.

Case 3: Choroidal abscess

A 59-year-old lady presented with complaint of RE visual
deterioration and nocturnal low-grade fever for 4 weeks.
Symptoms had started 2 months ago during COVID-19
infection, for which systemic steroids were given for
4 weeks. Locally she had undergone Magnetic Resonance
Imaging (MRI) of the whole body for her pyrexia, which
had revealed abdominal abscesses and she had received

Figure 1: (a) Intraoperative photograph of the right eye shows severe
ciliary congestion and hypopyon. (b) Intra-operative photograph during
pars plana vitrectomy shows dense and dry vitreous lesions (asterisk)
(c) Snowball like opacities noted in the inferior periphery (d) Same
eye shows compete resolution with clear media and normal fundus
at 6 weeks
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Figure 2: (a-k) Creamy-white candida retinitis lesions at presentation (a), macular involvement (b) Two weeks after voriconazole (c) Six weeks
later: increasing activity (d and e) 10 days after intravitreal injections new vitreous exudates are noted (f); older retinitits lesions show some
resolution (g)The lesions and vitreous exudates persist with some resolution after 4 weeks of injections. 3 months review: complete resolution
of vitreous inflammation and retinitis, (j-I) with scarring noted at the site of the original lesions

systemic antibiotics for the same with no response. On
examination, visual acuity was 6/9 and 6/6 in the RE and
LE respectively. LE was normal. RE showed 1 + vitreous
cells and a large choroidal abscess supero-temporal to
the macula [Fig. 3a]. The abscess showed central activity,
scarring at its edges and multiple discrete yellow miliary
lesions around it [Fig. 3b and c]. OCT revealed vitreous

traction over the lesion [Fig. 3d]. Serological investigations to
look for possible etiological causes which included: complete
blood picture, Mantoux skin test, Quantiferon-TB gold
test, Venereal disease research laboratory test, Treponema
pallidum hemagglutinin assay and blood and urine cultures,
were negative. Whole body Positive Emission Tomography/
Computed tomography (PET/CT) scan revealed multiple
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Figure 3: (a) Large choroidal abscess with active appearing center and resolving activity at edges supero-temporal to the right macula. (b and c)
Multiple miliary lesions around the choroidal abscess in temporal and inferotemporal fundus. Lesions are larger and irregular closer to the abscess,
becoming smaller, punctate with smoother edges further from it. (d) OCT showing epiretinal membrane and vitreous traction over the choroidal
abscess. (e and f) Significant resolution of choroidal abscess and miliary lesions 6 weeks after initiating anti-tubercular therapy
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Figure 4: (a) Triangular greyish-white lesion (asterisk) of AMN (b) Corresponding OCT shows disruption of external retinal layers (c and d)
Focal areas of hyper-reflectivity with deeper shadowing of PAMM. (e) OCT right eye: diffuse hyper-reflectivity of entire inner retinal surface (f)
Small greyish-white lesions in superficial retina nasal, inferonasal and temporal to the foveal center in left eye. (g) Corresponding OCT shows
hyper-reflective lesion with underlying shadowing (h) OCT left eye showing diffuse hyper-reflectivity of the inner retinal surface

hypodense lesions in the spleen, the largest being 43
millimeters in diameter, low for hypermetabolic activity.
Based on the clinical appearance of the chorio-retinal lesions,
a provisional diagnosis of tuberculosis was considered.
After discussion with her internist, a therapeutic trial of
4-drug anti-tubercular therapy (ATT) was started, with
the intention of considering vitreous biopsy in case of

worsening. She was closely followed up every week and the
lesions showed improvement. Six-weeks after initiating ATT
the choroidal abscess and the miliary lesions had resolved
significantly [Fig. 3e and f]. The splenic abscesses had also
started showing resolution. She was continued on 4-drug
ATT for the first two months with the intention to continue
2-drug ATT for 10 months.
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Case 4. Acute macular neuroretinopathy (AMN) and para-
central acute middle maculopathy (PAMM)

A 32-year-old man presented with 3-day onset of paracentral
and triangular negative scotoma in RE infero-temporal visual
field. He had recovered from COVID-19 infection 4 months prior.
LE was asymptomatic. He had undergone a complete health
check-up including serological investigations a month prior
which were normal. RE fundus revealed a triangular deeper
retinal greyish-white lesion located supero-nasal to center of
macula [Fig. 4a]. OCT over the corresponding area showed
disruption in the outer retinal layers [Fig. 4b], hyper-reflective
lesions in superficial retinal layers with shadowing of deeper
retina [Fig. 4c and d]. The entire inner retinal surface just inferior
to foveal center showed hyper-reflectivity [Fig. 4e]. LE fundus
revealed small greyish-white lesion nasal to the foveal center
and multiple similar lesions inferonasal and temporal to the
center [Fig. 4f]. OCT revealed a single hyper-reflective lesion
in the superficial retina with underlying shadowing temporal
to the center [Fig. 4g] and hyper-reflectivity of the entire inner
retinal surface [Fig. 4h]. Based on the characteristic symptoms,
the fundus lesions and OCT findings he was diagnosed as post
COVID-19 RE symptomatic AMN, and bilateral asymptomatic
PAMM. He was placed under observation.

Case 5: Central serous chorioretinopathy (CSCR)

A 27-year-old female patient presented with central vision
deterioration in LE of 10-days duration. She had recovered
from COVID-19 infection two weeks prior for which she had
been on oral steroids. RE was normal; left eye visual acuity was
6/18. Examination showed no signs of inflammation. Fundus
examination revealed serous detachment of the macula and was
confirmed by OCT [Fig. 5]. She was observed and the symptoms
resolved spontaneously a few weeks later.

Case 6: Post-COVID-19 sepsis related bilateral pre-foveal
hemorrhages

A 32-year-old lady in the ICU complained of rapid loss
of central vision in both eyes (one month after COVID-19
infection). She was admitted with fever and Pseudomonas
sepsis while still on treatment for COVID-19 infection. She
had severe anemia (hemoglobin 6.8 gm%), leukocytosis (total
leucocyte count 13000/mm?®) and thrombocytopenia (platelets
72,000/mm?®). Vision was counting fingers at 4 meters. Fundus
examination showed bilateral pre-foveal hemorrhages. Four
weeks later she followed up in the outpatient department
and reported no improvement. Her visual acuity was
recorded as 6/18 in and 6/36 in the RE and LE respectively.
Bilateral retinal hemorrhages were noted as before. The
corresponding OCT showed pre-foveal location with

Figure 5: OCT left eye of a young female treated with oral steroids for
COVID-19 showing serous macular detachment

underlying shadowing [Fig. 6a-d]. A month later her
visual acuity had improved to 6/6 and 6/9 in the RE and
LE respectively. The pre-foveal heme had resolved almost
completely [Fig. 6e and f] although the RE OCT showed
residual paracentral pre-foveal heme and the LE OCT now
revealed some intraretinal heme [Fig. 6g and h]. She was
advised to follow-up after 3 months.

Case 7: Voriconazole-induced transient visual disturbance

A 40-year-old gentleman complained of multiple non-specific
but distressing visual symptoms including severe visual blur
and extreme brightness and flashes of light for 3 weeks. He
was admitted in ICU with invasive systemic aspergillosis and
was on intravenous voriconazole (300 mg twice daily) for
4 weeks as microbiology isolates had shown sensitivity only to
voriconazole. The systemic aspergillosis had been diagnosed
during his COVID-19 infection, which he had developed
6 weeks prior. History was significant for renal transplant
3 years back and diabetes mellitus for 2 months (onset after
recovery from COVID-19 infection). He was also on tablet
augmentin 1 gram twice daily; oral mycophenolate mofetil
360 mg twice daily; oral prednisolone 5 mg daily; tacrolimus
0.5 mg twice daily; and subcutaneous insulin. The BCVA was
6/6 BES. Color vision (using Ishihara charts), pupil response

Figure 6: Bilateral pre-foveal hemorrhage of the right (a) and left
eye (b) in a young lady with post COVID-19 sepsis. OCT of the
right eye (c) and left eye (d) showing pre-foveal location of the
hemorrhage with underlying shadowing. One month later, there is
almost complete resolution of the pre-foveal heme in the RE (e) and
LE (f) Corresponding optical coherence tomography scans show
residual paracentral pre-foveal heme in the RE (g) and intra-retinal
heme in the LE (h)



May 2021

Goyal, et al.: Retinal manifestations in COVID-19 infection 1281

to light, anterior segment and fundus evaluation were within
normal limits in both eyes each eye. Perimetry (Humphrey’s
visual field analysis central 24-2 program) was normal.
A review of all the medications that the patient was on was
done and based on the onset of his symptoms, a possibility of
voriconazole-induced visual symptoms was made. The dose
of voriconazole was reduced with improvement in symptoms
within a week. However, the drug had to be stepped up in
view of his systemic condition of invasive aspergillosis and
the patient again reported recurrence of his visual symptoms.

Discussion

We have described a series of cases with retinal manifestations,
which were associated with COVID-19 infection, with
symptoms that started either during the infection or soon after
resolution. Of the three cases of intra ocular infection in our
series, in the case of presumed endogenous endophthalmitis
the systemic focus of infection could not be detected. The
patient had a complete recovery with surgery and antifungals.
We postulate that the severe infection in our otherwise
healthy patient could be as a result of immunosuppression
caused by COVID-19 infection, and the steroids used for its
management.

The second case which was retinal candidiasis in COVID-19
infection has not yet been reported. Contrary to the first case,
the source was obvious as this patient had invasive candidemia.
The patient was also diabetic, which no doubt contributed to
the risk. It is recommended that surveillance for systemic fungal
infections should be done in severe COVID-19 infection.*>!!!

Our third case of intra-ocular infection was a diagnostic
challenge. Systemic tuberculosis associated with COVID-19
has been reported,**! however, choroidal abscess due to
tuberculosis, in association with recent COVID-19 has not. Our
patient tested negative for both Mantoux test and interferon
gamma assay which could indicate miliary tuberculosis.
The value of PET scan imaging in tuberculosis has been well
documented. It has been used to detect tubercular granulomas
and assess disease activity.™ In our case, while the splenic
lesions could be ruled as non-malignant, confirmatory
diagnosis for tuberculosis would necessitate a tissue biopsy.
On the other hand, ocular choroidal lesions with their pattern
of peripheral scarring in our case leaned towards a diagnosis
of ocular tuberculosis."® The patient was not keen to undergo
any invasive diagnostic evaluation either systemically or ocular
and thus we resorted to a therapeutic trial, following which
the patient had improvement in both the ocular and systemic
condition. One more feature in our case was the presence of
yellowish inflammatory deposits around the chorio-retinal
lesions, which have been described with syphilitic retinitis.!"”!
However, the relevant investigations were negative for syphilis
and the clinical picture appeared to be consistent with
tuberculosis.

We had a case of strikingly remarkable pre-foveal
hemorrhages. This was secondary to thrombocytopenia in
systemic Pseudomonas sepsis. Sepsis and signs of multi-organ
injury typical of sepsis occur in approximately 2-5% of
those with COVID-19 after approximately 8-10 days.!8!!
Thrombocytopenia is a known complication of sepsis.”” While
bilateral simultaneous pre-foveal hemorrhage as a complication
of post COVID-19 sepsis has not been reported, bilateral

premacular sub-hyaloid hemorrhage unmasking COVID-19
infection has been reported.®

We had one case of PAMM/AMN. These are rare conditions
characterized by the sudden onset of single or multiple
paracentral scotomas, which persist indefinitely or may resolve
partially over months.>®I Most scotomas spare the fixation by
being perifoveal and often do not cause significant visual loss
in the affected eye.™! The exact etiology is not clear although
microvascular abnormality of the retina is hypothesized
as well as altered coagulation status®?! We did not advice
inflammatory markers or coagulation profile markers due
to affordability for our patient. There was a typical abrupt
onset of a paracentral scotoma corresponding to a triangular
greyish-white lesion in the RE fundus and an area of disruption
of the external retinal layers on OCT suggesting symptomatic
AMN. In addition, presence of other asymptomatic parafoveal
greyish lesions in left eye fundus and bilateral OCT features of
hyper- reflective lesions in superficial retinal layers suggested
bilateral asymptomatic PAMM. Both PAMM and AMN have
been reported following viral illness in as high as 47.5%. of
cases?! In association with COVID-19, there are only two
reports so far, one representing post-infectious complication!®!
and another where PAMM was associated with acute myeloid
leukemia and co-existing COVID-19 infection.?*!

We also had retinal manifestations due to the adverse effects
of medication used for the management of COVID-19 infection
or its sequelae. CSCR is a recognized complication of steroid
usel”! and hence its association with COVID-19 management
is of course anticipated. However, there are no specific case
reports of CSCR in patients with COVID-19 infection.

Voriconazole is known to cause reversible visual symptoms
in 18-30% patients including altered light perception, photopsia,
photophobia, blurred vision, or color vision changes®®! but this
often remains a diagnosis of exclusion. The retina is believed
to be the site of the visual disturbances because reversible
decreases in the amplitude of the electroretinogram (ERG)
have been documented in voriconazole-treated humans.®!
Fortunately, these effects are completely reversible, and are
not reported with the other azoles such as fluconazole and
itraconazole.” In our patient, the best corrected visual acuity,
color vision, ocular findings and perimetry were normal
ruling out any ocular or visual pathways lesion accounting
for the visual symptoms. Considering the association
of systemic fungal infections with COVID-19 infection,
voriconazole-induced visual symptoms must remain as one
of the possible causes of inexplicable visual symptoms in a
setting of normal ocular examination in a COVID-19 patient,
as it is the easiest to reverse by simply decreasing or stopping
the medication.

Conclusion

While there are isolated case reports of COVID-19 related
retinal manifestations, this is the first single large case series
of diverse retinal manifestations of COVID-19 infection, some
of these not reported, ranging from medication related mild
adverse effects and post viral complications like PAMM and
pre-foveal hemorrhages to grave sight-threatening ocular
infections such as endophthalmitis, candida retinitis &
tubercular choroidal abscess. Even in the severe cases, we
could institute therapy promptly and our patients were able
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to recover well, suggesting an overall good prognosis in this
subset of patients.
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