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Abstract
Posterior reversible encephalopathy syndrome (PRES) is a clinical syndrome associated with certain underlying conditions 
or medications, with a spectrum of neurologic findings and characteristic neuroimaging. We describe a case of PRES in a 
3-year-old girl positive for SARS-CoV-2 with no other underlying risk factors for the development of this syndrome. We 
review and suggest plausible mechanisms of neurologic involvement in patients positive for SARS-CoV-2.
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has also recently been reported that a 10-year-old boy with 
COVID-19 treated with dexamethasone developed PRES in 
the setting of hypertension [9]. PRES is a clinical syndrome 
with a spectrum of heterogenous neurologic manifestations 
characterized by certain radiographic features. It is secondary 
to rapid increases in blood pressure, the use of certain 
medications, renal disease, sepsis, or autoimmune disorders 
[10]. Neuro-radiographic features suggestive of PRES include 
symmetric hyperintense lesions in T2-weighted or fluid-
attenuated inversion recovery (FLAIR) sequences consistent 
with vasogenic edema, most commonly in the parieto-occipital 
distribution [10]. Clinically, PRES may present with rapid 
onset headache, vision changes, seizures and altered mental 
status, amongst other neurologic findings. PRES is reversible 
once the underlying etiology is treated, or the offending 
medication removed. There are several proposed hypotheses 
regarding the underlying pathophysiology of PRES, but in 
general, it is thought to be secondary to cerebral vascular 
auto-dysregulation or endothelial dysfunction [10,11].

Introduction
The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) has affected more than 100 million people 
throughout the world. Thirty-two million cases have been 
reported in the United States [1] and as of April 2021, more 
than 22% of all cases have occurred in children less than 18 
[2]. Although most children are asymptomatic, some children 
present with acute respiratory disease while others present 
weeks after initial infection with a post-viral illness that 
affects multiple organ systems, now known as multisystem 
inflammatory syndrome in children (MIS-C). In patients 
with SARS-CoV-2, as well as those who meet criteria for 
MIS-C, neurologic manifestations secondary to exposure are 
increasingly described. It has been reported that up to 22% 
of children admitted with positive SARS-CoV-2 test results 
have neurologic involvement [3]. Manifestations range from 
mild symptoms, such as headache, to more severe symptoms 
including seizures, encephalitis, Guillain-Barre syndrome, 
encephalopathy, stroke, and acute fulminant cerebral edema 
[3-5]. It is hypothesized that these neurologic manifestations 
are either due to direct neuronal viral invasion, or secondary 
to immune dysregulation and hypercytokinemia with 
subsequent effects on the central nervous system [6,7]. As 
the COVID-19 pandemic evolves, it is reasonable to anticipate 
increased reports of both acute and chronic neurologic 
sequela.

In the adult population, there have been reports of patients 
with coronavirus disease 2019 (COVID-19) who developed 
posterior reversible encephalopathy syndrome (PRES) [8]. It 
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distress and had normal oxygen saturation on room air. 
Due to concern for meningoencephalitis, she was started 
on Ceftriaxone and Vancomycin at meningitic dosing. Initial 
laboratory results were significant for a white blood cell 
count of 10,600 cells per micrometer, with 19% segmented 
neutrophils, 2% band cells and 70% lymphocytes. A basic 
metabolic panel was grossly unremarkable (sodium 137 
mmol/L, potassium 4.5 mmol/L, chloride 104 mmol/L, BUN 
6 mg/dL, creatinine 0.37 mg/dL, anion gap 8 mmol/L). Liver 
function panel was within normal limits. A creatinine kinase 
was elevated at 259 iU/L. The patient was positive for SARS-
CoV-2 via nasopharyngeal nucleic acid amplification testing 
(NAAT). Non-contrast head CT was performed which showed 
no acute intracranial pathology. Urine toxicology, EKG and 
chest X-ray were unremarkable.

The patient was subsequently transferred to our center. 
Upon arrival to the pediatric intensive care unit, she was 
hemodynamically stable and breathing without support 
on room air. The patient was sleepy, but arousable. Her 
neurological exam was grossly unremarkable with normal 
distal reflexes bilaterally. On exam, she was noted to have a 
herpetic lesion on her lower lip and Acyclovir was started. A 
lumbar puncture was performed, revealing a glucose of 59 
mg/dL, a protein of 24 mg/dL, and a white blood cell count of 
1/µL. Gram stain was negative, and cultures were no growth 
after 5 days. CSF studies were also negative for HSV-1 and 
2, an autoimmune encephalitis panel and a viral encephalitis 
panel. Despite having a positive SARS-CoV-2 from the outside 
hospital, an expanded respiratory viral panel including the 
novel SARS-CoV-2 via polymerase chain reaction (PCR) was 
performed but returned negative. Serology was not sent. The 
patient did not meet diagnostic criteria for MIS-C (as she was 
afebrile and without multiple organ system involvement), 
thus no further workup was initiated. The patient was started 

We report a case of a previously well 3-year-old female 
positive for SARS-CoV-2, who presented in status epilepticus 
with clinical course and neuroimaging consistent with PRES. 
To our knowledge, this is the first case of PRES in a pediatric 
patient with SARS-CoV-2 infection who had no other 
underlying risk factors for the development of PRES.

Patient Presentation
A previously healthy, under-immunized, 3-year-old 

female presented with seizure to a community emergency 
department. En route in the ambulance she was given 0.5 
mg of Lorazepam. Upon arrival, she was unresponsive with a 
fixed, upward deviated gaze. An additional 1 mg of Lorazepam 
was administered, after which the seizure aborted. Per 
parent, within a three-hour period, the patient suffered four 
tonic-clonic seizures, each lasting approximately five minutes 
without return to baseline in between.

The patient had been in her usual state of health until 
the day prior to admission when she developed a headache. 
Per report, she had a normal appetite without cough, 
congestion, fever, rash, vomiting or diarrhea. Notably, one 
month prior to admission, the patient tested positive for 
SARS-CoV-2 but was asymptomatic. Her medical history 
was significant for full term birth via an emergent c-section 
with a course complicated by meconium aspiration and an 
episode of seizure in the immediate post-natal period. She 
remained in the neonatal intensive care unit for two weeks 
and was subsequently discharged without any anti-epileptic 
medications or recommended neurologic follow up. Since 
then, she had been seizure-free and healthy, with normal 
growth and development.

At the time of presentation to the ED, the patient had a 
temperature of 96F, heart rate of 140 and a blood pressure 
of 100/62 (83rd/89th percentile). She was without respiratory 

         

Figure 1: Axial T2 flair imaging demonstrating symmetric increased FLAIR signal in the subcortical white matter of the parieto-occipital 
lobes.
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to explain the emergence of PRES in patients with SARS-
CoV-2. Furthermore, these adult patients had considerable 
comorbidities, including existing hypertension, obesity, and 
malignancy [17]; our patient had none. Instead, it appears 
that by the various mechanisms described above, SARS-CoV-2 
infection may have resulted in PRES and subsequent status 
epilepticus.

Future research is needed to investigate the causal 
relationship between SARS-CoV-2 infection in cells and the 
subsequent changes that could result in the clinical course and 
associated neuro-radiologic findings of our patient. It appears 
clear that SARS-CoV-2 has a unique mechanism of affecting 
the central nervous system, however, our case illustrates 
the importance of exploring the underlying pathophysiology 
to better understand the varied neurologic manifestations 
associated with infection. Though our patient seems to have 
no permanent neurological deficits, which is consistent with 
PRES, it is critical that clinicians remain on high alert for 
neurologic complications of SARS-CoV-2 infection.
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