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Purpose: To describe a unique case of Purtscher-like retinopathy after a severe, complicated COVID-19 course
which included development of disseminated intravascular coagulation (DIC).

Observations: A 58-year-old male developed blurry vision in the left eye one week after being discharged from the
hospital for severe COVID-19 pneumonia and DIC. He had been intubated and ventilated for 5 days. Fundus
examination revealed optic nerve hyperemia in the right eye, optic nerve pallor in the left eye, arteriolar
attenuation, multiple cotton wool spots and ill-defined areas of retinal whitening in the posterior pole in both
eyes. His exam findings were most consistent with Purtscher-like retinopathy in both eyes.

Conclusions and Importance: While several cases of central retinal artery and vein occlusion have been described
in COVID-19 patients thus far, there has not been any reported cases of Purtscher-like retinopathy. To the best of
our knowledge, this is the first case of Purtscher-like retinopathy in a patient who developed DIC during a severe

COVID-19 infection.

1. Introduction

The emergence of SARS-CoV-2 has caused a high burden of infection-
associated complications in nearly every organ system. Conjunctivitis is
the main ocular consequence of COVID-19 reported, with SARS-CoV-2
RNA detected in tear and conjunctival secretions.”” Retinal manifesta-
tions have also been reported in SARS-CoV-2. A prospective
cross-sectional study by Sim et al. of 216 eyes demonstrated retinal
microangiopathy in 11% of patients with COVID-19.° The SERPICO-19
study showed dilation of the retinal vasculature, and a positive corre-
lation between mean vein diameter and disease severity in subjects with
COVID-19.% In a case series of 12 patients with COVID-19, four had
subtle cotton wool spots and microhemorrhages along the retinal ar-
cades, but all retained normal visual acuity.” There have also been
several case reports of central retinal artery®° and vein'®'° occlusion in
COVID-19. One study, however, did not find any retinal complications in
46 patients with severe COVID-19 pneumonia.16

To the best of our knowledge, this is the first case of Purtscher-like
retinopathy described in a patient with severe COVID-19 pneumonia
who also developed disseminated intravascular coagulation (DIC).

2. Case report

A 58-year-old male with a past medical history of gout and chronic
thrombocytopenia had seizures, lost consciousness at home and was
brought to the Emergency Room via ambulance. In the preceding weeks,
his wife and daughter had both tested positive for COVID-19. The pa-
tient was febrile (102.3F) and had elevated inflammatory markers
including D-dimer of 4770 ng/mL, C-reactive protein of 67.6 mg/L, and
leukocytosis of 13.4. A chest X-ray showed multifocal pneumonia with
ground-glass opacities. The patient tested positive for COVID-19 using
the Roche COBAS SARS-CoV-2 and Influenza A/B PCR test on the LIAT
instrument, which is only intended for use under the FDA’s Emergency
Use Authorization. He was diagnosed with COVID-19 pneumonia and
was intubated due to respiratory failure with hypoxia and hypercapnia.

The patient’s hospital course was complicated by DIC with bleeding
from the nares, oropharynx, and gastrointestinal tract, secondary MRSA
bacterial pneumonia, and multifactorial acute metabolic encephalopa-
thy in the setting of respiratory failure, sepsis and decompensated
alcoholic cirrhosis. His hemoglobin and hematocrit dropped from 10 g/
dL and 31.7% to 6.9 g/dL and 22.1% respectively and his platelet count
dropped from 37,000/pL to 32,000/pL. He also had prolonged PT and
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Fig. 1. Fundus photographs and fluorescein
angiographs of both eyes at presentation.
Ultra wide field fundus photograph of the
right (A) and left (D) eyes with enlargements
of the posterior, poles (B, E) demonstrate
presence of optic nerve hyperemia in the
right eye and optic nerve pallor in the left
eye, cotton wool spots (white arrows) with
patches of retinal whitening (blue arrows) in
the macula and peripheral white centered
hemorrhages (red arrows). Ultra wide field
fluorescein angiographs of the right (C) and
left (F) eyes show peripheral micro-
aneurysms (red arrows) and peripheral
nonperfusion (white stars). (For interpreta-
tion of the references to colour in this figure
legend, the reader is referred to the Web
version of this article.)

Fig. 2. Optical coherence tomograph of the left eye at presentation. Optical coherence tomograph of the left eye demonstrates marked thinning of the inner retinal

layers especially affecting the nerve fiber layer and ganglion cell layer.

PTT at 16.6 and 36 seconds respectively. Other laboratory abnormalities
included elevated procalcitonin (19.5 ng/mL), lactic acid (16.0 mmol/
L), hyperammonemia (130 mcg/dL) and hyperbilirubinemia (2.9 mg/
dL). Abdominal ultrasound demonstrated coarsened hepatic echotexture
with a nodular capsule and trace ascites, which indicated cirrhosis.

He was placed on life support for 5 days. His treatment regimen
included a course of remdesivir and decadron for COVID-19 pneumonia,
as well as 6 days of intravenous vancomycin for MRSA pneumonia. He
was given fresh frozen plasma, platelets, and packed red blood cells for
DIC as well as lactulose and rifaximin for hepatic encephalopathy. He
reported an alcohol intake of 12 standard drinks per week and was
evaluated by gastroenterology. However, since he had no abdominal
pain, nausea or vomiting, serum amylase and lipase were not checked.
He was discharged after 15 days of hospitalization.

He noted blurry vision in the left eye one week after discharge from
the hospital. One month after onset of visual symptoms, he presented to
a community-based ophthalmologist with visual acuity of 20/25 in the
right eye and 20/400 in the left eye, and a relative afferent pupillary
defect in the left eye. Posterior segment exam revealed optic nerve hy-
peremia in the right eye and pallor in the left eye. There were numerous
cotton wool spots with ill-defined areas of retinal whitening in the
posterior pole, and arteriolar narrowing bilaterally. He was referred to
our practice and on our exam a week later, visual acuity remained 20/25
in the right eye and had improved to 20/80 in the left eye. Cotton wool
spots and arteriolar narrowing were again observed (Fig. 1). Areas of

retinal whitening had improved and corresponded to inner retinal
thinning on optical coherence tomography (OCT) (Fig. 2). These find-
ings were most consistent with Purtscher-like retinopathy.

Peripheral Roth spots, microaneurysms and nonperfusion were also
noted bilaterally. Carotid doppler ultrasound demonstrated no signifi-
cant stenosis bilaterally. The patient denied a history of hypertension,
and blood pressure on hospital discharge was 109/57. Laboratory
workup with FTA-ABS, quantiferon gold and rheumatoid factor were
negative. Serum protein electrophoresis revealed no M spike. Because of
a negative review of systems for systemic lupus erythematosus and other
autoimmune conditions, a rheumatology consultation was not pursued.
MRI brain with and without contrast revealed several nonspecific
hyperintense foci on the FLAIR sequences measuring 5mm or less in the
periarticular white matter or subcortical white matter of the frontal and
parietal lobes bilaterally. The optic nerves were normal and showed no
enhancement.

3. Discussion

To the best of our knowledge, this is the first report of Purtscher-like
retinopathy in a patient with COVID-19 and DIC. Purtscher retinopathy
was originally characterized by multiple areas of retinal whitening in the
posterior pole of the eye, known as Purtscher flecken. Other acute
fundus abnormalities include cotton wool spots, retinal hemorrhages,
and hyperemic optic disc. In addition to these findings, our patient also
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demonstrated bilateral optic neuropathy, which is consistent with prior
reports; in a systematic review of Purtscher and Purtscher-like retinop-
athy, Miguel et al. reported that 64% of affected patients had optic
neuropathy.'” Our patient’s OCT findings of diffuse thinning along the
inner retinal architecture has been previously reported in Purtscher-like
retinopathy as well: Viola et al. demonstrated similar OCT findings in a
patient with Purtscher-like retinopathy, septicemic DIC and nephrotic
syndrome.'® In addition to the retina, our patient had evidence of
hypoxic insult to multiple other organ systems including the lung, liver
and brain. He had white matter lesions on brain MRI, which potentially
represented leukoencephalopathy and demyelination in the setting of
hypoxic insults.*’

Purtscher retinopathy is classically associated with trauma, while
Purtscher-like retinopathy has been associated with acute pancreatitis,
renal failure, surgery, and DIC. In particular, Purtscher-like retinopathy
has been reported in patients with DIC and concurrent nephrotic syn-
drome'® and HELLP syndrome.”’ To the best of our knowledge, this is
the first case report of Purtscher-like retinopathy documented in a pa-
tient with COVID-19 and DIC. A recent meta-analysis demonstrated that
DIC occurs in 3% of patients with COVID-19.?! Prognosis is poor for
COVID-19 patients who develop DIC: 0.6% of survivors and 71.4% of
non-survivors had COVID-19 complicated by DIC.?? Given the enormous
global burden of the COVID-19 pandemic, our case illustrates the
importance of recognizing the early signs of Purtscher-like retinopathy
in patients with COVID-19 as these eye findings may point towards the
development of a potentially fatal systemic complication like DIC.

Purtscher-like retinopathy has been related to embolic occlusion of
the capillary arterioles from intravascular aggregation of leukocytes,
platelets and fibrin in response to abnormal complement activation.”>
SARS-CoV-2 is thought to alter complement pathways causing enhanced
clot formation, impaired fibrin clearance and increased vascular bed
resistance in end organs, thus leading to microthrombosis and a systemic
hypercoagulable state.>’  Specifically, the virus binds to
angiotensin-converting enzyme 2 along endothelial cells and activates
two of the three complement pathways, starting with the lectin pathway
and then later the classical pathway. This leads to the formation of
complement 3b and a consequential increase in both C5a and C5b-9.%
Concentrations of C5a, in particular, has been shown to be abnormally
high in patients with COVID-19 2° Derangement of the complement,
fibrinolysis and coagulation systems in COVID-19 is thought to cause
neutrophils to be unresponsive to anaphylatoxins — thus decreasing their
antimicrobial capabilities, macrophages to produce excessive cytokines -
hence causing cytokine storms, and endothelial cells to produce tissue
factor - which can lead to DIC.?” Whether the patient’s Purstcher-like
retinopathy is directly caused by DIC or COVID-19 remains indetermi-
nate. However, given the hypothesized pathogenesis of Purtscher-like
retinopathy, our patient’s eye findings were likely triggered by dysre-
gulation of the complement, fibrinolysis and coagulation pathways in
the course of his COVID-19 infection, which included the development
of DIC that further exacerbated hypercoagulability and microthrombi
formation.

4. Conclusion

This report represents a rare case of Purtscher-like retinopathy in the
setting of severe COVID-19 infection and DIC. The described pathogenic
pathway should be taken in the context of other events in the natural
history of this case.
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