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Common challenge

To be as close to the “truth” as possible
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“Anosmia, in particular, has been seen in patients 
ultimately testing positive for the coronavirus with no 
other symptoms... anosmia, hyposmia, and dysgeusia 
in the absence of other respiratory disease such as 
allergic rhinitis, acute rhinosinusitis, or chronic 
rhinosinusitis should alert physicians to the possibility 
of COVID-19 infection and warrant serious 
consideration for self-isolation and testing of these 
individuals,” the AAO-HNS said in a statement on the 
proposal.
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100 years medical mystery

Spanish flu, influenza epidemic

1917 to 1920

Encephalitis lethargica,  
"sleeping sickness”, "sleepy 
sickness” or von Economo
Encephalitis

1917 to 1930

Post-encephalitic Parkinsonism

1917 -
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Smith HF (1921). Epidemic encephalitis (encephalitis lethargica, Nona): report of studies conducted in the United 
States. Public Health Rep 36: 207–242.

von Economo classified acute encephalitis 
lethargica into 3 forms: 

somnolent-ophthalmoplegic
hyperkinetic
amyostatic-akinetic

psychiatric manifestations
changes in mood, feelings of euphoria, increased 
sexual drive, hallucinations, and excessive puns, 
joviality, and silliness
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aetiologies: 

H1N1 cause / trigger / susceptibility ?

environmental (toxicological) 
infectious (viral, bacterial, etc.)
auto-immunity 

post-infectious autoimmune disorder
Sydenham’s chorea
anti-NMDA receptor encephalitis 

McCall S, Vilensky JA, Gilman S et al. (2008). The relaTon- ship between encephaliTs lethargica and influenza: a 
crit- ical analysis. J Neurovirol 14: 177–185. 
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von Economo clinicopathologic findings

+++ upper midbrain and substantia nigra

subcortical sleep-regulating center

10% insomnia
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von Economo 
clinicopathologic 
findings

+++ upper midbrain 
and substantia nigra



chronic phase of encephalitis lethargica 

developed 1 to 5 years after the acute phase

one case 45 years
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kinesia paradoxical 

Awakenings, Oliver Sacks’ 1973 book
Movie 1990
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2:00
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coronaviruses (OC-43, 229E, MERS and SARS) can invade the central nervous system and 
cause neurological pathologies

SARS-CoV-2 infection causes

headache, dizziness, myalgia and anosmia

cases encephalopathy, encephalitis, necrotising haemorrhagic encephalopathy, stroke, 
epileptic seizures, rhabdomyolysis and Guillain-Barre syndrome
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Why is important to recognize the unknown / uncertainty?

6 months of data is short

delayed onset manifestations?

post-infectious neurologic disorders ?

association hyposmia + sleep + behaviour !

reasons to be prudent
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methodological uncertainty

Hydroxychloroquine story?
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Outcome 
Primary endpoint was virological clearance at day-6 post-
inclusion. 

6 hydroxychloroquine- treated patients were lost during the 
follow-up (23%)
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• 30 March 2020
– WHO International Clinical Trials Registry Platform (ICTRP) contains 

the trial registration datasets provided by 17 clinical trial registries

– National clinical trials registries
• ClinicalTrials.gov, EU Clinical Trials Register, Chinese Clinical Trial Register

• Independent trials selection and data extraction
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RESULTS - COVID-19 treatment (n=331) 

Pharmacotherapy Traditional 
Chinese Medicine

Mesenchymal stem 
cells and NK cells

Advanced life-
support strategies

Convalescent 
plasma and 

immunoglobulins
Others

Number of trials –
no. (%) 163 (49) 89 (27) 24 (7) 13 (4) 12 (4) 30 (9)
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RESULTS - COVID-19 pharmacotherapy (n=163) 
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• Patients at largest risk of death are not being prioritized in trials
• High baseline risk means that smaller treatment effects would be more easily detected

• 15% are single-arm
– CFR change considerably over time
– Trials using historical controls will likely lead to more false-positive findings

• 59% are not multicenter
– single-center trials are more prone to bias and tend to provide larger effects

• Particularly true in the critical care setting, where many positive single-center trials have been 
contradicted by subsequent multicenter trials

• Lack of hard and more pragmatic endpoints 

• Many treatment trials are a priori already deemed to fail
– Nº trials powered to detect a difference  ≥50% between treatment groups
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– Persisting on the path of “futile” trials will likely only lead to 
no informative trials and no gain in knowledge

– Urgent need for a global high-quality COVID-19 trials and 
observational data registry
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so little time, so much work, so much waste

João Costa
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be a humble researcher

After 100 years standard of treatment is the same

Leaflets to the people
Rio de Janeiro, 1918

quinine for prevention!



be a humble researcher

We need pragmatic trials feasible to be conducted in 
difficult clinical circunstances

Hard outcomes

Adaptive designs (therapeutic arms, dose, therapeutic 
associations, futility trials) 

Registries of clinical trials and long term observational 
data



be a humble researcher

At least lets learn for the next pandemic …
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