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Introduction
o Brain complexity is high in conscious 

states and low in unconscious ones.1-3

o Patients with post-comatose disorders 
of consciousness (DoC) have low 
complexity.

• Increasing complexity should 
increase conscious level.4

o Ketamine and psilocybin increase 
complexity in healthy participants.

• Possible treatment for DoC.4-7

Methods

Expected results
• Primary outcome: 

• New conscious behaviours and    brain complexity   Responders
• Brain complexity in patients who have memories of the session

• Secondary outcomes: 
• EEG, fMRI and PET: Responders        Non-responders

Conclusion
Our project addresses several questions (Figure 2): 
1. Do ketamine and psilocybin increase conscious level in patients with DoC? 
2. What predict responsiveness to ketamine and psilocybin?
3. What is the serotoninergic and glutamatergic contribution to complexity?
4. What is the link between complexity and consciousness?

Two double-blind, randomized, 
placebo-controlled clinical trials 
(Figure 1):

• Sub-anesthetic dose of IV 
ketamine (0.5mg/Kg) 
• Moderate dose of oral 

psilocybin (25mg) 
• 30 patients with DoC in 

each RCT
Each RCT has three phases 
(Observational, Experimental and 
Follow-up). See Figure 2
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Figure 2 – Protocol: Patients undergo (1) a baseline observational phase with multimodal testing, (2) an
experimental phase, whereby they receive the drug and the placebo, and (3) follow-up via distant assessment.
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Psilocybin in patients with DOC
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Figure 1 - Graphical abstract : Patients with DoC have low brain complexity which is linked to their impairments.
We will use sub-anesthetic doses of ketamine and psilocybin to increase brain complexity and conscious level.

Patients with DoC 
and low complexity 

brain activity

hdEEG

hdEEG TMS

Complex brain activity

Complex brain activity

Psilocybin
Serotoninergic 

pathway

Glutamatergic 
pathway

New behaviour

New behaviour

Cup

Cup

Name 
the 

object

Name 
the 

object

Ketamine


