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A century ago, von Economo described a central nervous sys-
tem (CNS) disorder related to an epidemic problem, presented 
from 1916 to 1927. The principal affection was related to the mid-
brain and basal nuclei, whereby the patients showed neuropsychi-
atric manifestations, mainly Parkinsonism. Since then, the influ-
enza virus was associated to these sequelae. Recently, it has been 
documented that Von Economo´s working hypothesis was that the 
immune response could affect the neuronal function through anti-
bodies, with lymphocytic infiltration of B and T cells in peri-venous 
localization [1]. The encephalitis that he described, also known as 
Encephalitis Lethargica (EL), had three different presentations: a) 
The somnolent-ophthalmoplegic type, characterized by malaise, 
headache, myalgia and fever. The progressive somnolence lead the 
patient to coma in one or two weeks, resulting in death in 50 per-
cent of cases and in complete recovery in the remaining. Several 
patients had ptosis, diplopia and rigidity of the extremities, with 
somnolence periods, suggesting the name “sleepy sickness”. b) The 
hyperkinetic presentation, characterized by restlessness, twitch-
ing or jerking muscles, severe neck and back pain, prostration with 
inversion of the sleep pattern and presence of chorea. Compared 
to the somnolent-ophtalmoplegic presentation, the hyperkinetic 
form had a more acute pattern and a lower mortality rate (40%), 
but fewer possibilities of full recovery. c) The amyostatic-akinetic 
form, which was the least frequent, this was associated with chron-
ic sequelae, and was designated by Von Economo as parkinson-
ism. This set of sequels seems remarkably similar to Parkinson’s 
Disease, with similar affected sites but some differences: age of 
onset (anyone), tremor absence and faster evolution. Since then, 
there are multiple reports of EL related to viral encephalitis, not 
necessarily associated to influenza [2]. The presence of oligoclonal 
bands and the beneficial response to steroids suggested the idea 
that it could be an autoimmune disease, or it could have a similar 
phenotype to the postinfectious chorea (PANDAS). In postinfec-

tious chorea (Sydenham chorea), the antistreptolysins are elevat-
ed. In EL, autoantibodies against human basal ganglia antigens are 
present, but with clear perivenous infiltration of B and T lympho-
cytes, specially affecting the striatum. The initial etiology could 
be related to influenza or neurotropic virus (herpes) and even a 
streptococcus bacteria, as a postinfectious autoimmune encephali-
tis [3]. The different clinical presentations could be attributed to 
the different topography of the affection, with sleep dysfunction, 
psychiatric symptoms and Parkinsonism (diencephalic, cortical 
and midbrain affection respectively) and specific manifestations as 
the RBD (REM behavior disorder) that could be related to damage 
to the peduncular pontine nucleus (PPN) [4]. 

From the beginning, it was clear that this Parkinsonism was de-
finitively different from Parkinson’s disease and from other degen-
erative Parkinsonisms. Nevertheless, the report of the presence of 
neurofibrillary tangles associated with neuronal loss and gliosis in 
the locus coeruleus, raphe nucleus, substantia nigra, frontal, tem-
poral and occipital cortices in a patient with EL strongly suggest 
a further step from neuroinflammation to neurodegeneration, in 
light of the current knowledge [5]. One hundred years after this 
pandemic situation, the question remains about this intriguing 
disease: Etiology? Transmission? Awfully, the world is now facing 
a new pandemic situation, and the possibility of facing a similar 
neurological problem as a COVID-19 sequel, as the humanity con-
fronted a century ago, is intimidating [6]. When the suspicion of 
something similar happening in this pandemic situation emerged, 
we found the publication of Badfarm and Zandifar (2020) formulat-
ing a similar hypothesis: could it be possible to see long term con-
sequences with CNS affection after COVID-19? [7]. Concerning the 
possible CNS impact of this virus, there are reports of several pa-
tients affected in the encephalon supported by CSF data (hyperpro-
teinorachia and pleocytosis), MRI (image suggesting ADEM, limbic 
affection or no apparent damage), with clinical manifestations of 
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delirium, aphasia/dysarthria, and seizures [8]. It is important to 
emphasize that cases of encephalitis associated to COVID-19 pre-
sented even without clinical respiratory or digestive affection, as 
reported by Zambreanu and collaborators [9] and a COVID-19 as-
sociated encephalitis occurs at any age, similarly to EL [10]. There 
are also reports of diverse topography of the lesions, for instance 
Bickerstaff encephalitis (brainstem alteration) with cerebellar af-
fection [11] and also limbic localization. Something that could be 
very intriguing is the presence of cross antibodies such anti-GAD 
[11] and anti-NMDAr [12,13], as it was reported for EL [3]. 

Until now, no specific treatment has been defined. Antinflamma-
tory drugs, especially steroids, seem to be the main treatment for 
this process, suggesting that the core problem could be the immune 
reaction to the virus and the cross response in the affected [14]. 
Previous reports underlined the apparent relationship between 
viral encephalic affection and NMDA limbic encephalitis. This pro-
cess starts with the viral infection, but a posterior secondary im-
munological process leads to the formation of antibodies against 
the NMDA receptor [15]. Furthermore, not only virus have been 
related to anti-NMDAr antibodies, also Mycoplasma pneumonie, 
besides a crossed response with ovarian tumors [16]. Therefore, a 
direct relationship between viral CNS infection and autoimmunity 
has been demonstrated through PCR for the virus and the presence 
of autoantibodies followed by secondary inflammation, as well as 
by the detailed description of an autoimmune postinfectious en-
cephalitis [17].

The secondary damage associated with the presence of anti-
NMDAr has been linked to neurodegeneration [18]. In the same di-
rection, the dynamic modification of the neuronal cytoskeleton has 
been related with viral infections, especially through herpes virus, 
with the formation of paired helical filaments (PFHs), one of the 
possible links to Alzheimer disease [19]. The neurodegenerative 
process can involve an underlying process between viral infection 
and autoimmunity as a cross response to the virus invasion. Both 
DNA virus (Herpes viridae family, JC virus), and RNA virus (Influ-
enza, Measles, Rabies, West Nile, St. Louis, Polio, Echo, Coxsackie, 
Entero, and HIV) are neurotropic. All of them induce DNA modifica-
tions that could drive epigenetic changes leading to alterations of 
proteostasis. The formation of aggregates and inclusion bodies is 

associated to functional loss and neuronal death. The Epstein-Barr 
virus (EBV) and Varicella zoster virus (VZV) have been associated 
to multiple sclerosis (MS), H1N1 Influenza virus has been related 
to Parkinson Disease, HIV has been related to motoneuron disease, 
and the common underlying cause for all of them is the presence 
of the virus, secondary inflammation, immune activation and pro-
teinopathy [20]. 

What is the perspective towards the post-pandemic era? It is 
difficult to make predictions, but it will be undoubtedly a new quest 
for researchers and physicians. Unfortunately, vaccines are not a 
universal solution, since we face many cases of cross-reaction, as it 
has happened with the influenza vaccine and ADEM, or the COVID 
vaccine itself and secondary transverse myelitis. A panorama has 
emerged that forces us to continue studying this intricate relation-
ship between susceptibility, environment, viruses, inflammation, 
autoimmunity, and neurodegeneration, especially with a neuro-
tropic virus as SARS-COV-2 [21]. 
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