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Myoclonic status epilepticus (MSE) is most frequently associated with cardiac arrest and 

is often considered a sign of severe neurologic injury [1-3]. To our knowledge, MSE has not 

previously been described as a result of hyperpyrexia. Here we present the case of a man 

with coronavirus disease 2019 (COVID-19) who developed MSE following prolonged hy-

perpyrexia. 

CASE REPORT 

A 56-year-old man with a history of hypertension and poorly controlled diabetes mellitus 

complicated by chronic osteomyelitis presented to the hospital with 1 week of lethargy and 

poor appetite and 2 days of diarrhea. He was febrile at 38.3°C, had a heart rate of 150 to 180 

bpm, and SpO2 of 87% on a non-rebreather. Nasopharyngeal polymerase chain reaction 

testing returned a positive result for COVID-19. One hour after hospital arrival, he became 

acutely dyspneic and hypoxic. He was intubated for hypoxemic respiratory failure and 
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treated for acute respiratory distress syndrome, mixed septic/

hypovolemic shock, and presumed community-acquired 

pneumonia. He was administered dexamethasone, remde-

sivir, ceftriaxone, vancomycin, and doxycycline. 

Five days after his initial presentation, the patient became 

febrile at a maximum temperature of 42.1°C with new leu-

kocytosis of 24,700/µL, up from 7,600/µL. He was given ac-

etaminophen and ice water gastric lavage and transferred to 

surface cooling after several hours given a lack of response 

to the aforementioned measures. He sustained a fever above 

41°C for 6 total hours. His creatine kinase concentration was 

1,763 units/L, up from 301 units/L, and results of urinalysis 

and blood culture were unremarkable. Treatment was broad-

ened to include vancomycin, ceftriaxone, and ampicillin for 

empiric central nervous system (CNS) coverage. Lumbar 

puncture performed during his fever showed an opening 

pressure of 25 mm Hg, three erythrocytes, two nucleated 

cells, a protein concentration of 40.7 mg/dL, and a glucose 

level of 143 mg/dl (serum glucose level, 211 mg/dl). Chest 

X-ray showed diffuse pulmonary opacities, unchanged from 

prior imaging. The lowest recorded blood oxygen level (SpO2) 

was 92%. His sputum culture ultimately grew Stenotro-

phomonas, and he was placed on a trimethoprim and sulfa-

methoxazole combination regimen. 

Three hours after his fever resolved, the patient showed 

new multifocal myoclonus in his arms and trunk. He was 

unresponsive to painful stimuli. Arterial blood gas was no-

table at pH 7.4, partial pressure of carbon dioxide of 39 mm 

Hg, and partial pressure of oxygen of 130 mm Hg. Electroen-

cephalography showed midline spikes consistent with MSE 

(Figure 1), which resolved with 40 mg/kg of levetiracetam. 

He was maintained on 750 mg of levetiracetam twice daily 

and was treated with acetaminophen for fever suppression 

and surface cooling with a target temperature of 36°C due to 

a concern for cortical injury related to his hyperpyrexia. Sur-

face cooling was discontinued after 72 hours. Neuron-spe-

cific enolase peaked at 81.3 ng/ml the day after the fever and 

returned to within the normal range 2 days later. 

Magnetic resonance imaging of the brain was not per-

formed until 12 days post-fever due to patient instability and 

did not demonstrate any signs of cortical or metabolic injury 

(Figure 2). Forty days after his episode of MSE, the patient 

began following simple commands with his eyes, but he 

experienced no further neurologic recovery. His course was 

complicated by multiorgan failure and multiple brain in-

farcts, and he passed away 75 days after hospital admission. 

DISCUSSION 

MSE has been reported in diverse settings, including meta-

bolic encephalopathy, degenerative CNS disorders, gener-

alized epilepsy, and drug reactions [3,4]. However, it is most 

frequently associated with cardiac arrest [1-3]. MSE in cardiac 

arrest patients is considered a poor prognostic indicator and 

is associated with a high fatality rate [1-3]. Despite its grim 

prognosis, there are several case reports of recovery following 

Figure 1. Electroencephalogram taken after fever resolution shows midline spikes.
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MSE [3,5]. Unfortunately, our patient experienced minimal 

neurologic recovery and passed away following a prolonged 

hospital stay. MSE is frequently refractory to anti-epileptic 

therapy, which diverges from the experience in our patient, 

who responded well to levetiracetam [1-3]. 

Given his new leukocytosis at the time of fever and the 

sputum culture positive for Stenotrophomonas, our patient’s 

hyperpyrexia was likely secondary to pneumonia. Previous 

case reports have described MSE secondary to COVID-19 

pneumonia and anoxia [3,5]. Although it is possible that the 

MSE in this patient was caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) infection or pneumo-

nia, our patient’s normal SpO2 and arterial blood gas values 

together with lack of other metabolic derangements and the 

tight temporal correlation between fever and MSE onset all 

suggest that hyperpyrexia was the primary cause. 

To our knowledge, MSE has not previously been described 

as a result of prolonged hyperpyrexia. Nonetheless, there is 

increasing recognition that hyperthermia of any etiology can 

cause neurologic injury [6,7]. Hyperthermia-induced injury 

is most common in the cerebellum but can affect many com-

ponents of the CNS, including the basal ganglia, brainstem, 

and cerebral cortex [6]. The mechanism of neurologic injury 

is likely multifactorial. Hyperthermia has been shown to di-

rectly affect neurons through variable mechanisms, including 

denaturation, apoptosis, mitochondrial damage, and excito-

toxicity from elevated levels of excitatory neurotransmitters in 

vitro and in animal models [6,7]. Other potential mechanisms 

demonstrated in animal and human models include disrup-

tion of the blood–brain barrier, changes in cerebral blood 

flow, and inflammatory cytokine response [6,8,9]. 

The pro-inflammatory cytokine response might be of par-

ticular importance in patients with COVID-19. Both infection 

by SARS-CoV-2 and hyperthermia cause a pro-inflammatory 

cascade that leads to the release of inflammatory cytokines, 

including tumor necrosis factor, interleukin (IL)-1, and IL-6 

[6,8-10]. An elevated IL-6 concentration in particular is as-

sociated with a greater severity of symptoms in patients with 

heat stroke or COVID-19 [6,8-10]. Our patient likely suffered a 

double burden of cytokine release from his underlying SARS-

CoV-2 infection and his high fever.  

This case demonstrates that severe hyperthermia can cause 

cortical injury significant enough to trigger MSE. Hyperther-

mia to the extent seen in our patient should be treated emer-

gently with the most aggressive measures available due to 

the possibility of devastating neurological injury. Our patient 

ultimately responded to surface cooling, which was initiated 

only after failure of more conservative procedures. Finally, 

Figure 2. (A, B) Brain magnetic resonance imaging taken 12 days after fever resolution did not demonstrate cortical or metabolic injury.
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providers should have a low threshold for electroencepha-

lography in intubated patients with a recent history of severe 

hyperthermia. 
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