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ABSTRACT 

Background: Coronavirus disease (COVID-19) can be associated with post-recovery sight-threatening complications like 

optic neuritis, retinal vascular occlusions, endophthalmitis, and panophthalmitis. This study was conducted to explore the 

various sight-threatening post-COVID-19 ophthalmic manifestations. 

Methods: This retrospective observational case series included seven patients who were diagnosed with sight-threatening 

manifestations post-COVID-19. They underwent detailed ophthalmic and systemic evaluation, including laboratory 

investigations for systemic hypercoagulable and inflammatory markers. 

Results: Seven Indian patients (6 males:1 female, age range 37–66 years) presented to us with severe eye pain, acute loss 

of vision, redness, and watering after being diagnosed and treated for COVID-19 infection. The time from COVID-19 

diagnosis to ocular sampling was 14–60 days (median 27), that of ocular symptoms to ocular sampling 1–50 days (median 

4). Visual acuity ranged from no perception of light to 20/36. Three patients were pre-existing diabetics, two developed 

diabetes during their COVID-19 treatment. Diagnosis included one case of central retinal artery occlusion, one case of 

vitreous hemorrhage with retinal vasculitis, two cases of presumed bacterial endogenous endophthalmitis, one case of 

presumed fungal endophthalmitis, and two cases of panophthalmitis, one of them bilateral. Patients with infective 

intraocular inflammation were subjected to blood, ocular specimens, and urine cultures, which yielded growth in some 

patients. PCR of ocular specimens were positive for panfungal and/or eubacterial genome. Treatment included oral and 

systemic antimicrobial therapy with or without systemic steroids, with intravitreal antibiotics and/or steroids in selected 

cases. Final visual outcome ranged from no perception of light to 20/20. 

Conclusions: Patients in this group had both vascular occlusions and infection as a cause of sight-threatening visual loss. 

Functional visual outcome may not be achieved in this diverse group of patients. Multi-specialty management was 

required in most of the cases. Larger prospective studies with controls are required to clarify pathogenesis, optimal 

screening, and management strategies for post-COVID-19 ocular complications. 
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INTRODUCTION 

Coronavirus disease (COVID-19) has been associated with ophthalmic manifestations that can occur during or following the 

infection [1–17]. These include conjunctivitis, anterior uveitis, reactivation of quiescent uveitis, episcleritis, scleritis, posterior 

segment manifestations like cotton wool spots, retinal vascular occlusions, panuveitis, retinitis, papillophlebitis, vitritis, central 

serous chorioretinopathy, acute retinal necrosis, ophthalmic artery occlusion, and Adie syndrome [1–17].  

Our aim was to study COVID-19 patients with sight-threatening ophthalmic manifestations. 
 

METHODS 

This retrospective consecutive case series recruited patients who presented with sight-threatening manifestations to our tertiary 

eye care hospital at Narayana Nethralaya and Post-Graduate Institute of Ophthalmology, Narayana Nethralaya, Bangalore, 

India. The Ethics Committee of our hospital approved the study (approval number C/2020/09/09). The study was conducted 

under the tenets of the 1964 Declaration of Helsinki and its later amendments. Patients’ written informed consent for 

participation and publication of the study data was obtained. All patients gave consent for their images to be published. 

Inclusion criteria were positive reverse transcriptase polymerase chain reaction (RT-PCR) from nasopharynx for Severe 

Acute Respiratory Syndrome Corona Virus (SARS- CoV-2) infection or a recent history of COVID-19 infection with presence of 

SARS- CoV-2 receptor-binding domain (RBD) IgM/IgG total antibodies. Demographic data, clinical examination data, and 

laboratory tests done for systemic inflammatory status and infective workup were recorded for analysis in all patients. This is a 

descriptive study with no control group of COVID-19 patients without ophthalmic manifestations.  

All patients had a complete ocular examination, including assessment of best corrected visual acuity (Snellen chart, auto 

chart projector CP 670; Nidek Co., Ltd., Gamagori, Japan), slit lamp examination (Topcon Corporation, Tokyo, Japan) for anterior 

segment inflammation (SUN grading of cells and flare) [18], and intraocular pressure (IOP) (Goldmann applanation tonometer, 

Haag Streit, Koniz, Switzerland) and vitreous inflammation [19] documented. Dilated fundus exam with scleral indentation 

using indirect ophthalmoscopy (Keeler Instruments Inc., PA, USA) and a + 20 D ancillary lens (VOLK Optical Inc., Mentor, OH, 

USA) was done in patients where fundus evaluation was possible. Site and severity of inflammation were documented.  

Ocular imaging for selected patients included anterior segment photographs with Haag Strait BX 900 (Haag-Streit AG, 

Koniz, Switzerland) imaging system (when there was anterior uveitis) and posterior segment imaging; fundus photographs with 

both Topcon fundus camera (Topcon Corp., Tokyo, Japan) and ultra-widefield fundus camera with Optos California (Optos Inc., 

Dunfermline, United Kingdom); spectral domain optical coherence tomography (SD-OCT) (Spectralis software, Heidelberg 

Engineering, Inc., Dossenheim, Germany); fundus fluorescein angiography (FFA) (Heidelberg Retinal Angiography, Heidelberg 

Engineering, Inc., Dossenheim, Germany) with Spectralis; and optical coherence tomography angiography (OCTA) (AngioVue-

OptoVue, Inc., Fremont, CA, USA) with Optovue, Spectralis, and ultrasound B-scan Quantel Medical (Quantel Medical Inc., 

Cournon-d’Auvergne, France). 

Demographic details, clinical characteristics, systemic and ocular findings, laboratory tests, imaging features, 

microbiological results, management strategies, and visual outcomes of all patients were retrospectively collected from medical 

records. Descriptive data were compiled and summarized in tabular form. Continuous variables are presented as observed 

values, medians, or means, and categorical variables are reported as frequencies and clinical descriptions. No formal statistical 

comparisons were performed due to the descriptive nature of this case series. 
 

RESULTS 

Seven Asian Indian patients (6 males:1 female) presented with severe eye pain, acute loss of vision, redness, and watering many 

days after being diagnosed and treated for COVID-19 infection. The time from COVID-19 diagnosis to ocular sampling was 14–

60 days (median 27), yet the time between ocular symptoms to ocular sampling was 1–50 days (median 4). Age distribution 

range was 37–66 years (median 55).  

Visual acuity ranged from no perception of light to 20/36. Table 1 shows the demographic and clinical diagnosis of the 

patients. Table 2A shows the systemic hypercoagulable and inflammatory markers done for our series. A discussion follows of 

two representative challenging cases that we encountered in this study. 
 

Patient 2: A 63-year-old Asian Indian male presented with bilateral blurring of vision, severe pain, acute loss of vision, 

redness, and watering. He had been treated for COVID-related pneumonia at a local hospital, with chest CT findings classified 

as the COVID-19 Reporting and Data System (CO-RADS) category 6 and a CT severity score of 6/25, indicating mild pulmonary 

involvement [22, 23]. He had reticular skin rashes on limbs, nose, and body, with gangrenous changes in the nose, index finger, 

ankle, and foot. (Figure 1A–E). Tests for systemic vasculitis and infective profile were negative during hospitalization.  

He was discharged with subcutaneous enoxaparin 40 mg once daily for the next two weeks [24]. Four days after discharge 

he developed the ocular symptoms. Best corrected visual acuity (BCVA) in both eyes was counting fingers close to the face; IOPs 

were 30 and 9 mmHg in the right and left eye, respectively. Anterior segment evaluation of the right eye showed conjunctival 

congestion and blood-stained cornea, with epithelial and stromal edema with hyphema covering the entire iris (Figure 2A). The 

pupil, lens, and anterior vitreous were not visualized. The left eye showed pigments on the corneal endothelium with anterior 

chamber showing flare+, cells+, and pigments, and was pseudophakic. The anterior vitreous showed few red blood cells and 

pigments. 
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Table 1. Demographic and clinical characteristics of the study participants 

Patient Age/

Sex 

Diagnosis Presenting 

BCVA 

Systemic 

status 

COVID-19 

diagnosis (d) 

Onset of ocular 

symptoms (d)  

Time to 

present (d)  

Patient 1 66/M CRAO OD, 

Panuveitis OU, Optic 

neuritis OU 

CF 2 meters 

OD 

20/36 OS 

DM 14 7 7 

Patient 2 63/M Retinal vasculitis, 

vitreous 

haemorrhage, 

secondary glaucoma 

with systemic 

vasculitis OU 

CF close to 

face OU 

HTN 27 3 3 

Patient 3 47/M Endophthalmitis OD PL OD None 25 13 4 

Patient 4 37/M Endophthalmitis OS HM OS DM 60 50 50 

Patient 5 65/F Endophthalmitis OD CF 2 meters 

OD 

Advanced 

gastric 

carcinoma 

Asymptomatic 

infection  

2 2  

Patient 6 56/M Panophthalmitis OS PL OS None 45 19 19 

Patient 7 55/M Panophthalmitis OU NPL OD 

PL with 

inability to 

identify 

projection of 

light rays OS 

NHL 

(rectum), in 

remission 

for 8 years; 

DM 

30 2 1 

Abbreviations: BCVA, best-corrected visual acuity; COVID-19, coronavirus disease 2019; d, days; M, male; F, female; CRAO, 

central retinal artery occlusion; OD, right eye; OS, left eye; OU, both eyes; CF, counting fingers; DM, diabetes mellitus; HTN, 

hypertension; PL, perception of light; HM, hand movements; NPL, no perception of light; NHL, non-Hodgkin’s lymphoma. 

Note: COVID-19 diagnosis in Patient 5 was based on serological evidence (positive COVID-19 IgM/IgG antibodies) in the 

absence of symptoms. 

 

 

 

Table 2A. Blood tests of the patients showing systemic inflammatory and hypercoagulable markers and the corresponding 

normal values 

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C- reactive protein; ng/mL, nanograms per millilitre; U/L, units 

per liter; mm/hr, millimeters per hour; mg/L, milligrams per liter; mg/dL, milligrams per deciliter. Notes: Patient mean values 

exceeding normal biological reference ranges are shown in bold; Serum ferritin reference ranges are sex-specific (M = males; 

F = females). 

 

Systemic markers (unit) Normal biological references Mean 

D-Dimer levels (ng/mL) <250  725.14 

Prothrombin time (sec) 11–13.4  12.60  

Partial thromboplastin time (sec) 23-30  27.15  

Serum Ferritin (ng/mL) M 22–322, F 11-307 370.52  

Procalcitonin (ng/mL) <0.05 5.21  

Lactate dehydrogenase (U/L) 120–246  413.60  

ESR (mm/hr) <20  73.00  

CRP (mg/L) <3  30.46  

Serum Vitamin D (ng/mL) 30–50  37.60  

Fibrinogen (mg/dL) 200–400  381.33  

Neutrophil /Lymphocyte (ratio) 0.78–3.53 [20, 21] 4.79 
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Figure 1. Clinical manifestations in patient 2 (63-year-old Asian Indian male) during coronavirus disease 2019 (COVID-19). 

(A) Nasal gangrene with associated lip swelling. (B) Gangrenous changes involving the fingertips. (C) Gangrene of the index 

finger with a reticular rash over the dorsal aspect, suggestive of vasculitis. (D) Right ankle and foot showing petechial 

hemorrhagic rash with associated swelling. (E) Left foot demonstrating gangrene (black discoloration) involving the heel 

and dorsum. These findings are consistent with systemic vasculitic and thrombotic manifestations associated with COVID-

19. 

 

 
Figure 2. Ocular findings in patient 2 (63-year-old Asian Indian male) at presentation. (A) Diffuse slit-lamp photograph of 

the right eye demonstrating hyphema. (B) Ultra-widefield fundus image of the left eye using Optos™ (Optos Carfornia®, 

Optos Inc., Dunfermline, United Kingdom), showing a shadow of the intraocular lens with multiple vitreous opacities 

consistent with vitreous hemorrhage, along with a pale, swollen optic disc and intraretinal hemorrhages. (C) 

Ultrasonography (B-scan; Quantel medical™, Quantel Medical Inc., Cournon-d’Auvergne, France) of the right eye showing 

dense posterior vitreous opacities. (D) Ultrasonography of the left eye showing dense mid and posterior vitreous opacities 

with membranous echoes. 
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Table 2B. Laboratory tests of Patients 2 and 7 

Parameter Patient 2 Patient 7 

Coagulation and inflammatory markers 

D-dimer 1974.7 ng/mL FEU (<500) 401.84 ng/mL FEU (<500) 

Fibrinogen 548 mg/dL (180–350) – 

ESR 120 mm/hr (0–10) 94 mm/1st hour (<20) 

CRP 4.3 mg/L (<0.6) 73 mg/L (<5) 

Ferritin 984.4 ng/mL (20–250) 609.8 ng/mL (22–435) 

Lactate dehydrogenase 188 U/L (120–246) 494.28 U/L at 37°C (125–220) 

Hematological parameters 

Hemoglobin 9.1 g/dL (13.5–18) – 

RBC count 3.01 ×10⁶/µL (4.2–6.5) – 

PCV 27.1% (39–54) – 

Neutrophils 81.7% (40–75) 85.1% (40–75) 

Lymphocytes 12.2% (20–45) 8.1% (20–45) 

Neutrophil–lymphocyte ratio 6.69 (0.78–3.53) 10.50 (0.78–3.53) 

COVID-19 related investigations   

COVID-19 serology COVID IgM/IgG antibodies positive – 

Anti–SARS-CoV-2 RBD IgM/IgG >10 (cut-off <1) – 

Anti–SARS-CoV-2 spike protein 

S1/S2 IgG 

74.9 AU/mL (<12) – 

Liver function tests 

SGOT (AST) – 63.0 U/L (≤35) 

SGPT (ALT) – 29.5 U/L (<45) 

Renal function and electrolytes 

Serum creatinine 0.7 mg/dL (0.6–1.3) 0.58 mg/dL (0.7–1.3) 

Blood urea – 14.8 mg/dL (18–55) 

Blood urea nitrogen – 8 mg/dL (6–20) 

Sodium – 128 mmol/L (136–145) 

Potassium – 3.67 mmol/L (3.50–5.10) 

Uric acid – 4.4 mg/dL (3.5–7.2) 

Serum calcium – 9.1 mg/dL (8.6–10.2) 

Metabolic parameters 

Random blood sugar – 422 mg/dL (≤140) 

PPBS – 250 mg/dL (90–140) 

HbA1c – 12.1% (≤6.0) 

Cardiac markers   

Troponin T – 131 pg/mL (<14) 

NT-proBNP – 163.10 pg/mL (<125.00) 

Coagulation profile 

Prothrombin time 13.2 sec (12.4–16.2) 12.4 sec (9.8–12.1) 

APTT 34.3 sec (22.6–34.8) 27.5 sec (22.7–31.8) 

Bleeding time – 2.00 min (1–3) 

Clotting time – 4.00 min (2–7) 

Serum Vitamin D 60.5 ng/mL (30–50) – 

Infectious disease screening (Patient 7) 

Hepatitis B surface antigen – Non-reactive 

Anti–Hepatitis C virus – Non-reactive 

HIV 1 & 2 – Non-reactive 

Treponema pallidum 

hemagglutination 

– Negative 

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; NLR, neutrophil–lymphocyte ratio; RBC, red blood cell; 

PCV, packed cell volume; COVID-19, coronavirus disease 2019; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum 

glutamic-pyruvic transaminase; PPBS, postprandial blood sugar; HbA1c, glycated hemoglobin; NT-proBNP, N-terminal pro–B-type 

natriuretic peptide; APTT, Activated partial thromboplastin time; HIV 1 & 2,  Human immunodeficiency virus 1&2; ng/mL FEU, 

nanograms per milliliter (fibrinogen equivalent units); mg/dL, milligrams per deciliter; mm/hr, millimeters per hour; mg/L, 

milligrams per liter; U/L, units per liter; g/dL, grams per deciliter; ×10⁶/µL, million cells per microliter; %, percentage; AU/mL, 

arbitrary units per milliliter; sec, seconds; min, minutes; mmol/L, millimoles per liter; pg/mL, picograms per milliliter. Notes: Values 

outside the reference range are shown in bold; Reference ranges are provided in parentheses; D-dimer values are expressed in 

fibrinogen equivalent units (FEU); COVID-19 serology indicates anti–SARS-CoV-2 antibody testing. 
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Fundus evaluation was not possible in the right eye, and the left eye showed swollen pale optic disc (Figure 2B). Ultrasound 

B-scan of both eyes (Figures 2C and 2D) showed vitreous debris in the mid and posterior vitreous with low-to-medium spikes 

on associated vector A-scan. The left eye had coalesced vitreous membrane with presence of after movement (Figure 2D). The 

retina was attached in both eyes. In summary, we have a patient with unilateral hyphema, secondary glaucoma, bilateral vitreous 

hemorrhage, and systemic vasculitis. Table 2B shows tests done for the patient. 

The patient was started on topical steroids and antibiotics (moxifloxacin 0.5% w/v + dexamethasone 0.1% w/v 4 times/day, 

homatropine 2% twice daily, a combination of brimonidine 0.2% + timolol 0.5% twice daily, and brinzolamide 1% thrice daily 

for the right eye. Moxifloxacin 0.5% w/v + dexamethasone 0.1% w/v 4 times/day were started for the left eye. Subcutaneous 

enoxaparin [24] was stopped in consultation with his primary physician.  

The rheumatologist initiated the patient on intravenous solumedrol [25] 500 mg in 250 mL normal saline for 3 days, 

followed by oral prednisolone (Wysolone®) 30 mg in tapering doses over the next month, pantaprozole 40 mg, oral apixaban 

[26] 2.5 mg twice daily, and oral azathioprine 25 mg twice daily for 2 weeks, then increased the dose to 75 mg. 

The right eye was subjected to anterior chamber washout; the sample was also sent for reverse transcriptase polymerase 

chain reaction (RT-PCR) for SARS-CoV-2, which was negative. Intravitreal anti-vascular endothelial growth factor bevacizumab 

1.25mg/0.05mL was administered to the right eye.  

One month later both eyes were subjected to panretinal photocoagulation. The right eye had persistent anterior chamber 

inflammation and was also a steroid responder with high IOP (26–30 mmHg). The systemic vasculitis was not improving and 

the rheumatologist stopped azathioprine; the patient was administered intravenous cyclophosphamide 500 mg in 250 mL 

normal saline over 2h for a total of 6 doses in biweekly intervals. Due to persistently high IOP he underwent trabeculectomy 

with mitomycin C 0.4mg/mL under conjunctiva for a minute and then washed it off. He was on oral steroids during and after 

surgery for about a month. A month later he had good functioning bleb with IOP 8 mmHg in the right eye.  

On his final follow-up one year later he had auto-amputation of the last carpal bone of his index finger (Figure 3A) and 

resolution of the ankle and foot gangrene (Figure 3B), BCVA 20/25, and IOP 12 mmHg in both eyes. The right eye (Figure 3C) 

had resolved hyphema, a quiet anterior chamber, nuclear sclerosis 2–3, and good functioning bleb; gonioscopy had 270° 

peripheral anterior synechiae with no new vessels in the angle. Fundus evaluation of the right eye (Figure 3D) showed pale optic 

disc with cup disc ratio 0.8, few dot hemorrhages, and laser scars. The left eye had flare+, no cells, few pigments, pseudophakia, 

cup disc ratio 0.6 with attenuated retinal vessels, intraretinal hemorrhages, and laser scars (Figure 3E). 

 
Figure 3. Clinical and ocular findings in patient 2 (63-year-old Asian Indian male) at final follow-up. (A) Palmar view of the 

hand showing auto-amputation of the index finger. (B) Right ankle and heel demonstrating resolution of gangrene with no 

residual petechial hemorrhages. (C) Diffuse slit-lamp photograph of the right eye showing resolution of hyphema. (D) Ultra-

widefield fundus image of the right eye (Optos™, Optos Carfornia®, Optos Inc., Dunfermline, United Kingdom) showing 

a pale optic disc, scattered laser photocoagulation marks, and intraretinal hemorrhages. (E) Ultra-widefield fundus image of 

the left eye (Optos™) showing a pale optic disc with intraretinal hemorrhages and scattered laser photocoagulation marks. 
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Patient 7: A 55-year-old Asian Indian male presented with bilateral blurring of vision, severe pain, acute loss of vision, 

redness, and watering lasting two days. He had been diagnosed with COVID-19 a few weeks back and subsequently developed 

abdominal pain; he was treated symptomatically at a local hospital. At the hospital he was noted to have leucopenia with 

thrombocytopenia and normal renal function tests; nasal swab for SARS-Cov-2 was positive; and levels of CRP (73 mg/L, ref. < 

5), lactate dehydrogenase (494.28 U/L at 37°C, ref 125–220), and serum ferritin (609.8 ng/mL, ref 22–435) were raised. He was 

treated with intravenous antibiotics (cefepime 1000 mg + tazobactam 125 mg); methyl prednisolone 500mg; subcutaneous 

enoxaparin 40 mg; remdesivir 100 mg/20 mL; remdesivir injection 100 mg two doses on day 1 and single daily doses on days 2-

5; and oral ivermectin 12 mg once daily for 7 days. At the time of discharge, the patient was afebrile for at least 3 days and oxygen 

saturation stayed above 95% without oxygen support. 

Medication at discharge was subcutaneous enoxaparin [24] 40 mg; oral prednisolone 32 mg in tapering doses (over a 

month); a combination of glimepiride 2mg + metformin 500 mg + voglibose 0.2 mg; cefpodoxime proxetil 200 mg for 5 days; 

multivitamin supplementation including zinc, vitamin C 500 mg twice daily for 10 days; and rivaroxaban 20 mg for 3 weeks. 

He had type-2 diabetes mellitus with a history of non-Hodgkin lymphoma of the rectum eight years earlier, and was on 

remission without any symptoms. He had bilateral symptoms and signs. His visual acuity in the right eye was no perception of 

light, and in the left eye perception of light with inability to identify projection of light rays. On ocular evaluation of both eyes, 

he had matting of lashes with severe lid edema, proptosis with restriction of eyeball movements, diffuse conjunctival congestion, 

chemosis with central corneal haze, anterior chamber flare 4+, cells 3+, fixed dilated pupil with an inflammatory membrane 

(Figure 4A), and no view of the fundus. In the left eye he also had corneal epithelial defect with a 3-mm stromal infiltrate with 

satellite lesions (Figure 4B). He was diagnosed with bilateral panophthalmitis.  

Ultrasound B scans of both eyes showed vitreous debris and membrane, retinal detachment (Figure 4C, D), increased 

retinochoroidal thickness, and sub-Tenon’s fluid. His treatment managing team subjected the patient to systemic tests, which 

are shown in Tables 2B and Tables 2C. The left eye developed corneal abscess and the material was sent for stain and culture 

sensitivity. Subsequently both eyes developed scleral abscess (Figure 5A, B); the right eye (Figure 5C) started resolving after 

systemic antibiotics while the left eye developed scleral melt (Figure 5D). Oncological review showed no signs of relapse of his 

non-Hodgkin lymphoma. 

 
Figure 4. Anterior and posterior segment findings at presentation in patient 7 (55-year-old Asian Indian male). Panels (A) 

and (C) correspond to the right eye; panels (B) and (D) correspond to the left eye. (A) Diffuse slit-lamp photograph of the 

right eye showing marked conjunctival congestion and chemosis with central corneal haze, a fixed dilated pupil, and an 

inflammatory membrane. (B) Diffuse slit-lamp photograph of the left eye showing diffuse conjunctival congestion and 

chemosis with a corneal epithelial defect and a 3-mm stromal infiltrate with satellite lesions. (C) Ultrasonography (B-scan; 

Quantel medical™, Quantel Medical Inc., Cournon-d’Auvergne, France) of the right eye demonstrating dense vitreous debris 

with membranous echoes, retinal detachment, increased retinochoroidal thickness, and sub-Tenon’s fluid. (D) 

Ultrasonography (B-scan) of the left eye demonstrating vitreous debris with membranes, retinal detachment, increased 

retinochoroidal thickness, and sub-Tenon’s fluid. 
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Table 2C. Imaging features of Patient 7 

Abbreviations: MRI, magnetic resonance imaging; CT, computed tomography. Notes: MRI was performed without contrast; 

CT findings are described based on axial imaging; All findings are reported as per radiology interpretation. 

 

 
Figure 5. Scleral abscesses and clinical course in patient 7 (55-year-old Asian Indian male). Panels (A) and (C) correspond to 

the right eye; panels (B) and (D) correspond to the left eye. (A) Scleral abscess in the right eye at presentation. (B) Scleral 

abscess in the left eye at presentation. (C) Right eye showing signs of resolution of the scleral abscess following systemic 

antibiotic therapy. (D) Left eye showing progression of the scleral abscess to scleral melt, necessitating subsequent 

evisceration. 

 

Management 
 

Ocular 

Topical steroids (prednisolone acetate 1%, 6 times/day in tapering doses), topical antibiotics (moxifloxacin 0.5%, 6 times/day), 

topicalcycloplegic (homatropine 2%), and intravitreal injections of antibiotics (vancomycin 1mg/0.1mL + amikacin 

0.125mg/0.1mL, 7 doses in the right eye and 4 in the left eye) and voriconazole (0.01mg/0.1mL, 4 doses in the right eye and 3 in 

the left eye). 

Systemic  

 Teicoplanin 400 mg twice daily for 14 days 

 Clindamycin 300 mg twice daily for 1 week 

 Parenteral meropenem 1 gr every 8h for 14 days 

 Insulin isophane/NPH 70% + human insulin/soluble insulin 30%, 10-0-10 units 

Imaging modality Findings 

MRI of the brain 

(non-contrast) 

• Bilateral thickening of the ethmoid sinuses and left maxillary sinus. 

• Flattening of the pituitary gland along the floor of the sella. 

• Lentiform-shaped T2 hyperintense lesions with blooming on gradient echo sequences along the medial 

and lateral walls of the right orbit and along the medial wall of the left orbit, with altered signal intensity 

in the vitreous of the posterior segments of both globes. 

• Mild prominence of the subarachnoid space around the optic nerves in the intracanalicular segments. 

CT of the lungs • Multiple areas of subsegmental and band atelectasis involving the posterior apical and basal segments 

of both lower lobes and the posterior aspects of both upper lobes. 

• Scattered fibrotic lesions and band atelectasis in the apical segment of the right upper lobe. 

• Right middle lobe bulla measuring 1.2 cm in diameter. 

• Small subpleural ground-glass opacities in the anterior segment of the right upper lobe, subpleural 

region of the left lower lobe, lateral segment of the right middle lobe, and inferior lingular segment. 

Two-dimensional 

echocardiography 

• Normal cardiac chambers with no evidence of intracardiac thrombus, mass, or vegetation. 

https://www.1mg.com/generics/meropenem-210239
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Table 2D. Ocular microbiological tests including aqueous, vitreous, and eviscerated material 

Abbreviations: AC, anterior chamber; OD, right eye; OS, left eye; OU, both eyes; PCR, polymerase chain reaction; RT-PCR, 

reverse transcription polymerase chain reaction; CFU, colony-forming units; SARS-CoV-2, severe acute respiratory syndrome 

coronavirus 2. Notes: Positive microbiological or molecular results are highlighted in bold. PCR refers to polymerase chain 

reaction testing for bacterial or fungal genomes. SARS-CoV-2 testing was performed using RT-PCR where indicated. 

 

Surgical interventions 

At the local hospital, functional endoscopic sinus surgery (FESS) was performed to drain the left maxillary sinus. The sample 

was sent for gram stain, KOH, culture negative, and SARS- Cov-2 RT- PCR, all of which were negative. 

At our center, left-eye evisceration was done due to the progression of scleral abscess. Histopathology of the eviscerated 

material showed disorganized eyeball contents containing retinal and lens tissue with fragments of cornea exhibiting ulcerations 

of lining epithelium. Sub-epithelial stroma showed proliferating blood vessels lined by plump endothelial cells surrounded by 

dense mixed inflammatory cell infiltrate, predominantly comprising neutrophils, few lymphocytes, and sheets of foam cells with 

areas of necrosis. Gomori methenamine silver stain was negative for fungal elements. Sections were negative for granulomas or 

malignancy. 

On final follow-up one year later the diabetes was under control; visual acuity was no light perception bilaterally. The right 

eye had become phthisical and the left eye had a healthy socket with conformer in place. 

Patient Age/

Sex 

Diagnosis Sample / Site Findings Urine culture Blood culture 

Patient 3 47/M Endophthalmitis 

OD 

AC tap Gram-positive cocci Pseudomonas 

species, 10,000 

CFU/mL; 

sensitive to 

amikacin and 

gentamicin 

No growth 

  Vitreous tap Gram-positive cocci; no 

growth on culture; PCR for 

Eubacteria positive 

Patient 4 37/M Endophthalmitis 

OS 

AC tap PCR for panfungal genome 

positive 

No growth No growth 

Patient 5 65/F Endophthalmitis 

OD 

AC tap Few Gram-positive cocci in 

singles and pairs; PCR for 

Eubacteria positive 

No growth No growth 

Patient 6 56/M Panophthalmitis 

OS 

Ocular 

contents 

Plenty of pus cells, cellular 

debris, and occasional 

Gram-positive cocci in 

singles and pairs; PCR for 

Eubacteria positive 

No growth No growth 

Patient 7 55/M Panophthalmitis 

OU 

Vitreous tap 

(OD) 

Gram-positive cocci and 

Gram-negative bacilli; 

Klebsiella pneumoniae 

isolated, sensitive to 

tobramycin, cotrimoxazole, 

and amikacin and resistant 

to all other antibiotics; PCR 

positive for Eubacterial 

genome; PCR positive for 

panfungal genome; SARS-

CoV-2 RT-PCR negative 

No growth Staphylococcus 

capitis isolated 

Vitreous tap 

(OS) 

Not sampled 

Aqueous tap 

(OD) 

Gram-positive cocci in 

singles and pairs; SARS-

CoV-2 RT-PCR negative 

Aqueous tap 

(OS) 

Gram-positive cocci in 

singles and pairs 

Corneal 

scraping (OD) 

Stain and culture negative 

Corneal 

scraping (OS) 

Not available 

Scleral abscess 

scraping (OD) 

Gram-positive cocci in 

singles; culture negative 

Scleral abscess 

scraping (OS) 

Gram-positive cocci in 

singles; culture negative 

Eviscerated 

material (OS) 

Klebsiella pneumoniae 

isolated in culture 
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Table 3. Presenting and final visual outcomes with a summary of management 

Abbreviations: OD, right eye; OS, left eye; OU, both eyes; BCVA, best-corrected visual acuity; LP, light perception; NPL, no 

perception of light; CF, counting fingers; HM, hand movements; CRAO, central retinal artery occlusion. Notes: Topical 

steroids included prednisolone acetate 1%. Oral corticosteroid therapy consisted of prednisolone 0.5 mg/kg/day, 

administered with appropriate antimicrobial cover in infective cases. Systemic antibiotic therapy included ciprofloxacin 500 

mg twice daily for all infective cases. Intravitreal antibiotics included vancomycin (1 mg/0.1 mL), ceftazidime (2.25 mg/0.1 

mL), and voriconazole (0.01 mg/0.1 mL). Intravitreal bevacizumab (1.25 mg/0.05 mL) and dexamethasone (0.4 mg/0.1 mL) were 

administered where indicated. Immunosuppressive therapy included methotrexate 10 mg/week (Patient 1) and systemic 

corticosteroids with intravenous pulse cyclophosphamide followed by mycophenolate mofetil 1000 mg twice daily (Patient 

2).  
 

All the study patients underwent tests that included complete blood count, blood/urine culture (where appropriate), and 

hypercoagulable and inflammatory markers. D- Dimer, serum ferritin, lactate dehydrogenase, erythrocyte sedimentation rate, 

C-reactive protein, and procalcitonin were significantly raised in this cohort when compared to normal values. These results 

have been published [16]. 

Those patients with infective sight-threatening conditions like endophthalmitis and panophthalmitis underwent 

intraocular fluid sampling; the details are shown in Table 2D.  

Oral and systemic antimicrobial therapy either with or without systemic steroids with intravitreal 

vancomycin/ceftazidime/voriconazole with dexamethasone was given for infected cases. Patients 1 and 2 needed additional 

immunosuppression. Patient 2 was treated with IV methyl prednisolone 500 mg for 3 days, oral prednisolone 30 mg along with 

apixaban 2.5 mg twice daily, and oral azathioprine 25 mg twice daily and then 75 mg. Since his systemic and ocular vasculitis 

worsened, he was started on intravenous pulse cyclophosphamide 500 mg for 4 sessions in biweekly intervals. The summary of 

interventions is provided in Table 3. 
 

DISSCUSSION 

Reported sight-threatening manifestations post-COVID-19 [12] are optic neuritis, optic atrophy, panuveitis, multifocal retinitis, 

necrotizing retinitis, central retinal artery/vein occlusion, and endogenous endophthalmitis. Bikdeli et al. [27] suggested that 

COVID-19 may predispose patients to arterial and venous thrombosis. Unilateral/bilateral central retinal artery occlusion 

(CRAO) was found secondary to COVID-19. [7, 28, 29]. In some patients with retinal vascular occlusions, markers such as 

interleukin-6, CRP, ferritin, fibrinogen, and D-dimer imply a prothrombotic and hypercoagulable state [2, 7, 28]. Likewise, in 

No. Age/

Sex 

Diagnosis Clinical details and management 

Presenting BCVA Ocular Intervention Final BCVA 

Patient 1 66/M CRAO OD, 

Panuveitis OU, 

Optic neuritis OU 

CF 2 meters OD 

20/36 OS 

Topical steroids 

  

CF 3 m OD 

20/20 OS 

Patient 2 63/M Retinal vasculitis, 

vitreous 

haemorrhage, 

secondary glaucoma 

with systemic 

vasculitis OU 

CF close to face 

OU 

Anterior chamber washout OD 

Intravitreal bevacizumab 

(Avastin®) x 1 OD 

Laser photocoagulation OU 

Trabeculectomy OD 

20/25 OU 

Patient 3 47/M Endophthalmitis 

OD 

PL OD Pars plana vitrectomy OD 

Intravitreal antibiotics OD 

Laser peripheral iridotomy for 

iris bombe OD 

20/320 OD 

Patient 4 37/M Endophthalmitis OS HM OS Pars plana vitrectomy OS 

Intravitreal antibiotics OS 

20/200 OS 

Patient 5 65/F Endophthalmitis 

OD 

CF 2 meters OD Intravitreal antibiotics OD 

Refused surgical intervention 

for RD 

HM OD 

Patient 6 56/M Panophthalmitis OS PL OS Conservative management (no 

surgical intervention) 

PL OS 

Patient 7 55/M Panophthalmitis 

OU 

NPL OD 

PL with inability 

to identify 

projection of light 

rays OS 

Intravitreal antibiotics OU 

Evisceration OS  

NPL OU 
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our series of sight-threatening ocular manifestations associated with COVID-19 we found CRAO in the right eye of Patient 1 

and retinal vasculitis bilaterally in Patient 2. 

Onset of retinal vasculitis two weeks after a SARS-CoV-2 infection was reported in a patient, [29] with normal vasculitis 

workup including coagulation parameters, activated partial thromboplastin time, prothrombin time (PT), and international 

normalized ratio, while only fibrinogen (431.03 mg/dL) was elevated. He was treated with intravenous 1 g pulse steroids and 

subsequently with oral steroids in a dose of 1mg/kg body weight [29]. In our patient with retinal vasculitis (Patient 2), fibrinogen 

(548 mg /dL) was elevated too. 

Coronaviruses have previously evidenced to cause retinal vasculitis, retinal degeneration, and breakdown of the blood-

retinal barrier in animal models [30]. An experimental coronavirus retinopathy model has shown that the virus-induced retinal 

damage happens in a biphasic manner. The early phase involves retinal inflammation and infiltration by immune cells and 

release of inflammatory mediators, and in the next phase—which comes after the first week of infection—viral clearance occurs. 

Later on, autoantibodies are produced against the retina and retinal pigment epithelium cells, leading to damage of 

photoreceptors and the neuroretina [31]. Apart from endothelial damage by the virus, endothelial cells may also undergo 

inflammation, apoptosis, and dysfunction [32]. 

COVID-19 may sometimes lead to life-threatening thromboembolic complications, and systemic antithrombotic therapy 

has been suggested as a prophylactic and therapeutic management strategy for patients affected with serious systemic disease. 

Retinal complications are seen in both sick and apparently healthy COVID-19 patients, potentially leading to vision loss [33]. 

Prophylactic anticoagulation even after recovery from COVID-19 is controversial, as there is insufficient data regarding 

thromboembolic events after discharge [34]. Our Patient 2 with hyphema in the right eye and bilateral retinal vasculitis and 

vitreous hemorrhage was on enoxaparin 40 mg post-discharge, which could be a possible risk factor for intraocular bleeding. 

Inflammatory CNS vasculopathy with antimyelin oligodendrocyte glycoprotein antibodies in a patient with COVID-19 

showed clinical improvement after immunomodulation therapy [35]. Type-3 hypersensitivity and IL-6-mediated inflammation 

have been proposed as the pathophysiology of this COVID-19-induced vasculitis [36]. Both our patients 1 and 2 with retinal 

vascular occlusions received immunosuppression, with a favorable outcome. 

Endogenous endophthalmitis is exceedingly rare in immunocompetent patients [37]. Its presence should prompt an 

immunologic workup to rule out underlying immune deficiencies [37, 38]. It was negative in all our patients. Three patients had 

pre-existing diabetes, two developed diabetes during their COVID-19 treatment. The presence of pseudomonas urinary infection 

in patients with immune deficiencies or debilitating disease is a well-known risk factor for endogenous endophthalmitis [39], 

and would explain both the mucosal lesions at the nose and the eye involvement in Patient 3. The presence of COVID-19 might 

as well be a fortuitous phenomenon. Still, we cannot conclude that intraocular inflammation may be related to COVID-19 even 

though the patient had no systemic illness otherwise. The patient did not have any symptoms suggestive of urinary tract 

infection. 

Endophthalmitis during the COVID-19 pandemic has been reported [40–44], yet in none of the cases was it possible to 

conclusively prove if it was primarily due to COVID-19 or to its complications. One series presented patients with clinical 

features of fungal endophthalmitis, but no organism was isolated [45]. Ocular specimens from our patients with infectious 

endophthalmitis/panophthalmitis (Patients 3–7) did not have any bacterial or fungal growth on culture. 

In a series of fungal endogenous endophthalmitis, 5 of 7 eyes grew fungus as the causative organism (Candida sp. in four 

eyes, Aspergillus sp. in one eye) [40]. In another series, COVID-19 patients with multifocal pneumonia were more likely to be 

treated with systemic steroids than the no-steroids group at admission, and it was noted that the steroids group had significantly 

higher rates of bacterial infection (25% versus 13.1%) and fungal infection (12.7% versus 0.7%) during hospitalization [41]. 

Systemic steroid administration may therefore have contributed to a predisposition for infectious endophthalmitis in our 

patients. 

In the series of Khatwani et al. [46], patients who were COVID-positive presented after 7–30 days for an eye consultation. 

They all received systemic steroids, oxygen therapy, anticoagulants, and anti-viral drugs as part of their standard treatment 

protocol. Endophthalmitis patients underwent a pars plana vitrectomy with intravitreal antifungal injections. They were also 

started on systemic antimicrobial agents based on the culture sensitivity report [46]. Similarly, to our patient with 

panophthalmitis, they had a patient who presented with no perception of light bilaterally, bilateral pansinusitis, and endonasal 

biopsy showing mucromycosis [46]. Our patient’s FESS sample did not show any growth or organisms. 

Abdelkader et al. [47] had nine patients with a diagnosis of unilateral endophthalmitis with orbital cellulitis. RT-PCR of 

conjunctival swabs was positive in two patients. Microbiological testing of aqueous and vitreous aspirates on aerobic, anaerobic, 

and fungal media were negative. Three patients died, four patients had atrophic bulbi, and two patients retained the shape of 

the eyeball but with complete loss of vision [47]. 

Jain et al. [48] reported a case of fulminant endogenous endophthalmitis that required evisceration. Subsequent culture and 

gene-sequenced analysis confirmed Aspergillus fumigatus to be the causative organism [47]. In our series, panophthalmitis in 

Patient 7 progressed despite management, necessitating left eye evisceration due to scleral abscess formation. Histopathological 

examination revealed extensive intraocular tissue disorganization with marked acute inflammatory infiltrates, 
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neovascularization, and necrosis, without evidence of fungal infection, granulomatous inflammation, or malignancy, indicating 

a severe non-fungal inflammatory process. 

Deepa et al. [49] reported a patient who was a known diabetic with a history of COVID-19 pneumonia, treated with steroids 

and remdesivir. He had pyelonephritis and urinary culture had grown Klebsiella. The patient had been diagnosed with left-eye 

endogenous endophthalmitis. He underwent pars plana vitrectomy and vitreous biopsy with intraocular antibiotics (imipenem) 

for suspected endogenous bacterial endophthalmitis. The biopsy did not yield organisms on the smear/culture. A repeat vitreous 

biopsy was done along with intravitreal injection of voriconazole (suspecting fungal etiology), and the organism was identified 

as Cryptococcus laurentii [49]. 

The Sahu et al. [50] series included five cases who had all received systemic corticosteroids for a mean duration of seven 

days during severe COVID-19 treatment, presenting 1–31 days after recovering. All patients had presumed fungal endogenous 

endophthalmitis based on clinical profile. Four out of five patients were subjected to pars plana vitrectomy and had 

microbiologically proven aspergillus species on vitreous fluid assessment. Four eyes underwent pars plana vitrectomy with 

silicone oil injection with reasonable anatomical outcome and controlled infection, but did not gain vision [50]. 

We would like to make a special mention of neutrophil lymphocyte ratio (NLR) in our series. We are the first to report NLR 

values in sight-threatening manifestations post-COVID-19. The mean value was significantly raised compared to normal values 

[20, 21]. NLR, calculated as a simple ratio between neutrophil and lymphocyte counts measured in peripheral blood, is a 

biomarker that reflects the balance between two aspects of the immune system: acute and chronic inflammation (as indicated by 

neutrophil count) and adaptive immunity (lymphocyte count) [51]. 

NLR is normally in the 0.78–3.53 range in adult nongeriatric populations [20]. In a study of elderly patients, NLR was 

significantly higher in unmedicated patients with depression compared with healthy controls (2.10 ± 2.13 vs. 2.01 ± 0.75) [21]. 

NLR is an easily performed, reproducible, cheap, and reliable laboratory biomarker to test inflammatory response in ocular 

inflammatory diseases [21, 51]. The predictive value of NLR has been reported in ocular vascular and inflammatory diseases 

such as diabetic retinopathy, age-related macular degeneration, retinal vein occlusion, glaucoma, ischemic optic neuropathy, 

and dry eye disease [52–57]. Inflammation induces neutrophilia while physiological stress induces lymphopenia. The release of 

endogenous glucocorticoids in response to local/systemic disorders, including ocular disorders, may play a significant role in 

the production of lymphopenia [52, 53]. The mean NLR in our case series was 4.79, with markedly elevated values observed in 

Patient 2 (6.69) and Patient 7 (10.50), suggesting a heightened systemic inflammatory response in patients with more severe 

ocular involvement. 

The other interesting feature of this study was the role of D-Dimer, lactate dehydrogenase, serum ferritin, procalcitonin, 

and serum fibrinogen [58, 59]. All these could entail the risk of developing ocular complications post-COVID-19, as they were 

all elevated in our study.  

Endogenous ocular infections are seen in patients who have been hospitalized. COVID-19 can cause hypercoagulable state, 

which may lead to vasculitis and occlusions. Sight-threatening manifestations are a distinct possibility post-COVID-19. Early 

recognition and management improves chances of functional visual outcome. Hypercoagulable and hyper-inflammatory 

systemic status are common and need systemic management along with rheumatologists and infectious disease specialists. This 

study has a diverse group of patients with no control group available of patients who had COVID-19 but no ophthalmic 

symptoms. The diagnosis of COVID-19 to ocular presentation is a different time frame that could not be generalized. Patients in 

this group had both vascular occlusions and infection as a cause of sight-threatening visual loss. Larger prospective studies with 

controls are required to clarify pathogenesis, optimal screening, and management strategies for post-COVID-19 ocular 

complications. 
 

CONCLUSIONS 

Steroids and diabetes are potential risk factors for developing endogenous endophthalmitis/panophthalmitis. Intraocular 

sampling may not yield SARS-CoV-2 virus or any organisms. Polymerase chain reaction may help identify eubacterial or fungal 

genome. As seen in this diverse group of patients, post-COVID-19 ophthalmic manifestations can be sight-threatening and 

functional visual outcome may not always be achieved. 
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