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• Funded by Steven and Alexandra Cohen 
Foundation, and the Tim Ferriss Collaborative

• World’s largest center for psychedelic research

• Opioid addiction

• PTSD

• Anorexia

• fMRI study of alcoholism with comorbid depression

• Depression in Alzheimer’s disease

• Mood symptoms of post-treatment Lyme disease

• Microdosing

• Creativity

• Genetics, biomarkers



• Psilocybin in >200 
mushroom species

• “Classic psychedelic”
– Psilocybin

– LSD

– Mescaline (peyote)

– DMT (ayahuasca)



Primary Role for 5-HT2A

• Classic psychedelics produce discriminative stimulus effects
– Hirschhorn & Winter (1971)

• Antagonists 5-HT2A antagonists block effects
– e.g., Vollenweider et al. (1998); Winter et al. (2004)

• 5-HT2A affinity well correlated with human potency
– Glennon (1984)



Ritualistic use dates back many millennia



1940s – 1970s

• Psychedelics were intensely investigated as 
research tools and therapeutics

• Promising findings for:
– Cancer-related distress 
– Alcoholism



The Dark Ages

• Despite promising preliminary findings, human 
research with psychedelics became largely dormant

• Dormancy largely a reaction to the association of LSD 
with the 1960s counterculture and casualties of 
reckless use outside of the clinic



Abuse liability & Risks 2018

• Can cause harm in people with 
psychosis or predisposition

• For anybody, can cause fear, 
panic, confusion and potentially 
dangerous behavior 

• Moderate elevations in pulse & 
blood pressure

• Headaches in day following use



Psilocybin Can Cause 
Temporary Headaches 2012

• Typically mild – moderate
• Might be a clue to understanding 

how psilocybin can treat cluster 
headaches



Abuse liability & Risks 2018

• Can cause harm in people with 
psychosis or predisposition

• For anybody, can cause fear, 
panic, confusion and potentially 
dangerous behavior 

• Moderate elevations in pulse & 
blood pressure

• Headaches in day following use

• Persisting perceptual changes

• Data suggest no addiction



Safety Guidelines 2008

• Assisted in the approval of 
psychedelic studies by new 
scientists and universities





Mystical Experiences & 
Lasting Benefit 2006 & 2008
• Safe in this structured setting
• Among the 5 most meaningful life 

experiences for majority of people
• Improvements in mood and quality 

of life >1 year after sessions



Psilocybin Dose Effects 2011
• Increasing psilocybin dose has an 

orderly effect on mystical experience, 
challenging experience, and long 
term positive attribution



Mystical Experience

• About 60% of participants in both studies met criteria for 
a “complete” mystical experience

• Unity
• Noetic quality
• Sacredness
• Sense of transcending time and space
• Positive mood
• Ineffability



Mystical Experience Scale “MEQ30”
2012 & 2015

• First validated scale to assess 
mystical experiences from drugs 
or other specific experiences

• Factors: unity, positive mood, 
transcendence of time/space, 
ineffability



Psilocybin Increases 
Openness  2011

• First experimental study to 
change a personality dimension

• Driven by mystical experience



Driven by Mystical Experience





Cancer Existential 
Distress 2016

• 51 patients
• Life threatening cancer
• Depression and/or anxiety 

disorder



• Two psilocybin sessions 5 weeks apart
• 1 (or 3) mg/70 kg versus 22 (or 30) mg/70 kg

Screening 
Baseline

Session 1:
HIGH DOSE

5 week 
Follow-up

Session 2: 
LOW DOSE

5 week 
Follow-Up

6 month 
Follow-Up

Session 1: 
LOW DOSE

5 week 
Follow-up

Session 2:
HIGH DOSE

5 week 
Follow-Up

6 month 
Follow-Up

Study Design



• No serious adverse events attributable to psilocybin

Serious adverse events



Lasting Antidepressant & Anti-Anxiety

* Cohen’s d= 1.30
+ Cohen’s d= 3.08 



Mystical Experience Correlated 
with Therapeutic Effects



• Cancer patients:
– Grob et al., 2011
– Ross et al., 2016

• Outside of cancer:
– Carhart-Harris et al., 2016

Consistent findings



• Wait-list control 
study

• Current n=12

Depression Pilot



Addiction Treatment
• Classic psychedelics can be misused but are not addictive



Krebs & Johansen (2012)
Across studies, LSD nearly doubled the odds that 

alcoholic patients would be improved at the 1st follow up 
(N=536)



Ceremonial psychedelic use linked with addiction recovery
– Peyote and the Native American Church 

• Albaugh & Anderson, 1974; Bergman, 1971; Blum et al., 1977; Calabrese, 1997; Garrity, 
2000; Menninger, 1971; Pascarosa et al., 1976; Roy, 1973

– Ayahuasca ceremonies in South America and South American 
Religions

• Dobkin de Rios et al., 2002; Halpern et al., 2008



Smoking Cessation Pilot 
2014

• Feasibility and safety



• ~5 millions deaths per year world wide (WHO, 2009)

• ~69% of U.S. smokers want to quit (CDC, 2011)

• Even effective medications (Chantix, Zyban, NRT) fail to help ~70-
80% of patients remain smoke free for a year

0 100 200 300 400 500

Tobacco
Alcohol

Prescription Drugs
All Illicit Drugs

OTC Pain Relievers

U.S. Drug Related Deaths Per Year (Thousands)
(Mokdad et al., 2004; UN Office on Drugs & Crime, 2009; US DHHS, 2014)







Pilot Study Timeline

• 15 week protocol with weekly meetings
• Cognitive behavioral therapy
• 3 psilocybin sessions over 8 weeks (20-30 mg/70 kg)
• 1st Psilocybin session on target quit date



• No serious adverse events attributable to psilocybin

Serious adverse events











Success Rates Substantially Higher
than Typical

(Hughes et., 2003; Jorenby et al., 2006; Sykes & Marks, 2001)



Mystical Experience in 
Smoking Cessation 2015
• Greater success in those who 

had mystical experience
• Mystical experience associated 

with craving reduction



Qualitative analysis: Smoking Cessation, 2018

• Persisting sense of 
interconnectedness, awe, curiosity

• Reduced smoking withdrawal 
symptoms compared with previous 
quit attempts 

• Other positive changes: Altruism, 
appreciation for aesthetics

• Insights: self-identity, smoking 
reasons



Randomized Comparative Efficacy Trial

• 80 treatment-resistant smokers
• Randomized to psilocybin or nicotine patch
• Same cognitive behavior therapy
• 1 psilocybin session
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• Multi-Source Interference Task (MSIT) (Bush & Shin, 2006)

– Cognitive interference 
– Congruency effect:

• Reaction time of incongruent – congruent 
trials

Preliminary Cognitive and fMRI Results
(17 Psilocybin, 10 NRT)



Psilocybin group shows less 
“cognitive interference” the day 
after quitting

Pre Post



Alcohol Dependence Pilot

• 10 alcohol-dependent 
participants

• Motivational Enhancement 
Therapy

• 2 sessions of .3 mg/kg and 
.4 mg/kg psilocybin





Understanding Psychedelic Behavior Change

Common Mechanisms?
• Narrowing of behavioral and mental repertoire

– Addiction broadly defined
– Supported by overly rigid brain networks

Endogenous role for 5-HT2A receptors in modulating meaning and 
mental/behavioral plasticity?



“Matt Johnson believes that psychedelics 
can be used to change all sorts of 
behaviors, not just addiction. The key, in 
his view, is their power to occasion a 
sufficiently dramatic experience to ‘dope-
slap people out of their story...’  
Psychedelics open a window of mental 
flexibility in which people can let go of the 
mental models we use to organize reality.’” 

The Dope Slap Effect
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