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Encefalopatia com Delirium e Convulsões em Doente com COVID-19 
Grave
Encephalopathy with Delirium and Generalized Tonic-Clonic Seizure in a 
Patient with Severe COVID-19
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Resumo:
As manifestações neurológicas da COVID-19, apesar de 

menos frequentes que as manifestações respiratórias, têm ad-
quirido cada vez mais importância, apresentando um largo es-
pectro clínico. 

Os autores apresentam o caso de um homem de 70 anos 
com severe acute respiratory distress syndrome por SARS-
-CoV-2. Durante o internamento apresentou irritabilidade, confu-
são, flutuação do estado de consciência e coma. As serologias 
e autoimunidade foram negativas. O eletroencefalograma indi-
cou encefalopatia e a ressonância magnética cerebral excluiu 
lesões inflamatórias ou vasculares. A tomografia computorizada 
do tórax foi realizada por insuficiência respiratória persistente, 
identificando pneumonia organizativa, tendo-se iniciado pred-
nisolona com subsequente melhoria respiratória e neurológica.

Os autores pretendem alertar para a encefalopatia associa-
da à COVID-19 grave e para o facto de, apesar de não existir 
tratamento dirigido, os corticosteroides em alta dose terem de-
monstrado ser eficazes em casos selecionados, sendo neces-
sários mais estudos para esclarecer o seu efeito e as sequelas 
neurológicas da COVID-19 grave.  

Palavras-chave: COVID-19; Delirium; Encefalopatia; 
Pneumonia Organizativa; SARS-CoV-2. 

Abstract:
Neurological manifestations of COVID-19, despite being far 

less frequent than respiratory symptoms, are rising in impor-
tance, presenting a broad clinical spectrum.

The authors report the case of a 70-year-old man with 
severe acute respiratory distress syndrome due to SARS-
-CoV-2 infection. During hospitalisation he presented with ir-
ritability, confusion, fluctuating levels of consciousness and 
coma. Serology and autoimmunity for neurologic diseases 

were negative. Electroencephalogram indicated encephalopa-
thy and brain magnetic resonance excluded lesions of inflam-
matory or vascular nature. A thorax computed tomography 
scan was performed due to persistent respiratory failure and 
showed organizing pneumonia. Prednisolone was introduced 
with neurological and respiratory improvement. 

The authors aim to raise awareness for severe COVID-19-
-related encephalopathy and for the fact that, despite having 
no specific treatment, there is a potential role for high-dose 
steroids in selected patients. Further studies are needed to un-
derstand both the role of steroids and the long-term neurologi-
cal sequelae of severe COVID-19.

Keywords: COVID-19; Delirium; Encephalopathy; Organi-
zing Pneumonia; SARS-CoV-2.

Introduction
Severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) infection is predominantly associated with 
respiratory disease. Nevertheless, despite neurological ma-
nifestations being far less frequent, they are rising in impor-
tance as the number of patients with SARS-CoV-2 infection 
continues to increase.1 These manifestations can occur in 
the central nervous system (CNS) – as encephalopathy, 
encephalomyelitis and myelitis –, in the peripheral nervous 
system (PNS) – as Guillain-Barré syndrome –, or as a cere-
brovascular disease – such as stroke. Therefore, early re-
cognition of these conditions, especially in the intensive and 
intermediate care units, is of a key importance in order to 
decrease the length of stay and their associated morbimor-
tality, due to their potential to cause lifelong impairment.1,2

Case Report
The authors report a case of a 70-year-old man, with past 

medical history of heavy smoking, hypertension, rectal ade-
nocarcinoma and obstructive sleep apnoea syndrome, who 
presented to the emergency department 7 days after the diag-
nosis of SARS-CoV-2 infection, due to resting dyspnoea and 
persistent fever.

At admission, he was hemodynamically stable and 
apyretic. He had normal white cell count (4.5x109/L; 
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3.60-10.5x109/L) with lymphopenia (0.53x109/L; 
1.10-4.40x109/L), elevation of lactic dehydrogenase (465 
U/L; <248U/L), of creatinine kinase (486U/L; <171U/L) and 
of protein C reactive (5.75 mg/dL; <0.50 mg/dL). His X-ray 
had bilateral opacities and his arterial blood gas analysis 
showed respiratory alkalosis, with a P/F ratio of 68, indi-
cating a severe acute respiratory distress syndrome. He 
was intubated and admitted to the intensive care unit (ICU), 
where he remained for 32 days.

He was under vasopressor support with norepinephrine 
for 5 days, sedated with propofol for 21 days, and under 
dexamethasone for 10 days due to acute respiratory dis-
tress syndrome (ARDS), being extubated on the 24th day of 
hospitalisation, and transferred to the intermediate care unit 
on the 32nd day. 

At first, he presented hypoactive delirium, which was 
interpreted as being due to prolonged sedation, and had 
a Glasgow Coma Scale of 11 - E3M6V2. Posteriorly, he 
presented with hyperactive delirium and had episodes of 
generalized tonic-clonic seizure, being transferred to the in-
ternal medicine ward on the 44th day, where he maintained 
hyperactive delirium, with no signs or symptoms suggesti-
ve of ongoing infection. Despite therapy optimization, the 
patients’ neuropsychiatric state continued to decline, with 
irritability, confusion, fluctuating levels of consciousness and 
coma, with posterior cognitive impact.

Blood analysis for reversible causes of dementia and an-
tibodies for autoimmune neurologic diseases were negative. 
An electroencephalogram (EEG) showed marked slowing 
and disorganisation of the base rhythm, indicating encepha-
lopathy (grade 3 out of 5), without ictal or interictal epileptic 
activity (Figs.1 and 2). A brain magnetic resonance image 
(MRI) did not show any recent lesions of inflammatory or 

vascular nature (Fig. 3). Therefore, the diagnosis of ence-
phalopathy was made.

Due to persistent need for high fraction of inspired 
oxygen, a thorax computed tomography (CT) scan was per-
formed and showed signs suggestive of organizing pneu-
monia (Fig. 4). Prednisolone 40 mg was started, resulting 
in immediate clinical improvement in both neurological and 
respiratory symptoms. He was discharged on the 76th day of 
hospitalisation and was able to collaborate in the provision 
of basic daily care. One year after discharge, he recove-
red his previously lost autonomy, without the need for fur-
ther respiratory rehabilitation or medication. He did not have 
other episodes of delirium and is able to perform complex 
tasks such as managing his finances.

Discussion
Encephalitis refers to the acute and diffuse inflammation 

of the brain parenchyma, presenting with irritability, confusion 
and fluctuating levels of consciousness, with seizures being 
less common. It is accompanied by pleocytosis on the ce-
rebrospinal fluid, imaging changes or focal abnormalities on 
EEG.1,3 Encephalopathy, on the other hand, can present with 
changes in behaviour, cognition or consciousness (including 
delirium and coma), and cortical and subcortical T2/FLAIR sig-
nal changes in brain MRI are common neuroimaging abnor-
malities.1-3 

The diversity of neurological manifestations reflects the mul-
tiple pathogenic pathways of SARS-CoV-2.6 The mechanism 
through which SARS-CoV-2 triggers neurological symptoms is 
still not completely understood, but it is known that it invades 
human cells by binding to the angiotensin-converting enzy-
me-2 receptor.1,3,4 Effects of innate and adaptive immune res-
ponses to infection with subsequent cytokine and chemokine 

 
Figure 1: Electroencephalogram showing identification and disorganisation of the base rhythm, with no reactivity to a verbal stimu-
lus (red vertical line). 
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storm, damaging the blood-brain barrier and causing a local 
intensive inflammatory response, or by neurological complica-
tions of the systemic effects of COVID-19 are other possible 
and more probable mechanisms for coronavirus neurological 
disease, which are supported with the clinical improvement 
after treatment with high-dose steroid. The direct effect of the 
virus on the nervous system is a less probable possibility.1-3,5,6 

Regarding the contribution of intrinsic and extrinsic factors 
to the development and severity of neurological symptoms, it 
is hypothesised that intubation and the use of sedative-hypno-
tic and anticholinergic agents to which our patient was expo-
sed contribute to the development of encephalopathy.2,3 One 
study showed a higher predominance of the male gender and 
the beginning of neurological symptoms about 21 days after 
the onset of COVID-19. It showed no association between the 
severity of pneumonia and encephalopathy, but the group with 
more severe neurological symptoms had a longer duration of 
intubation.2 Another work observed that reduced conscious-
ness occurred in up to 69% of patients with severe COVID-19 
requiring intensive care management, being their occurrence 
associated with the severity of the infection, older age, higher 
creatinine kinase levels, lower lymphocyte counts and higher 

 
Figure 2: Electroencephalogram showing identification and disorganisation of the base rhythm, with reactivity to a painful stimulus 
(red vertical line). 

 
Figure 3: Brain magnetic resonance showing changes of the 
cerebral white matter signal with changes of several small foci 
of hyperintensity in FLAIR, without diffusion restriction.

 
Figure 4: Thorax CT, showing diffuse ground glass densifica-
tion pattern.
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blood urea nitrogen.6 A complete or partial recovery was ob-
served in more than 50% of patients, either spontaneously 
or after high-dose steroids or intravenous immunoglobulins, 
which was what happened with our patient.6

One similar work described a case of a 60-year-old man 
that presented with altered consciousness, irritability, confu-
sion, and akinetic syndrome with mutism. He underwent a 
brain magnetic resonance that showed neither lesions, nor 
contrast enhancement, and his EEG presented a generali-
sed slowing with decreased reactivity to verbal stimulus. The 
diagnosis of COVID-19 encephalitis was assumed, high-dose 
steroids were started, and there was a complete resolution of 
symptoms by the 11th day of hospitalisation.7 Unlike this case, 
in which the authors identified SARS-CoV-2 as the cause of 
the encephalitis, in the case we are describing, the neurolo-
gical condition cannot be attributed solely to COVID-19, as 
there are other potential contributors, such as sedative-hyp-
notic agents and admission in the ICU, with their role being 
previously explored. 

Besides the occurrence of neurological symptoms in the 
acute infection phase, these may persist over time or new ones 
may develop after the resolution of the acute symptoms. This 
new condition is named post-COVID-19 syndrome and might 
occur even after a relatively mild infection and despite the reso-
lution of the acute infection. Its prevalence is estimated to be 
higher than 30% in patients with asymptomatic or mildly symp-
tomatic SARS-CoV-2 infection, and approximately 80% in pa-
tients requiring hospitalisation.4,8-10 Several studies showed that 
fatigue and cognitive impairment (brain fog, memory loss and 
attention deficit) were the most frequent and debilitating neuro-
logical manifestations, with approximately one-third of the pa-
tients included experiencing persistent fatigue and over one-fifth 
experiencing cognitive impairment 12 or more weeks following 
the COVID-19 infection.5,10-12 Although having no association 
with hospitalisation during acute infection, they appear to be 
more likely in patients with more severe acute disease – namely 
the need for ICU care –, in female and older patients, and pa-
tients with preexisting comorbidities.5,10 Furthermore, these two 
conditions were shown to represent a major economic burden 
to healthcare systems worldwide.10 Therefore, attention must 
be given to neurological symptoms in both the acute and chro-
nic phases of SARS-CoV-2 infection.

In conclusion, changes in behaviour, cognition, and cons-
ciousness in patients with SARS-CoV-2 infection should raise 
the possibility of severe COVID-19-related encephalitis and 
encephalopathy, particularly if there are other potential contri-
butors to this involvement of the central nervous system, such 
as the use of sedative-hypnotic and anticholinergic agents, 
admission to the ICU and longer intubation. Although there is 
no specific treatment, high-dose steroids have shown clinical 
improvement in some selected patients. Further studies are 
needed to understand both the role of treatment with steroids 
and the long-term neurological sequelae of COVID-19. 
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