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What are psychedelics?

• Psychedelic, 1956 = “mind-manifesting”

• Change in consciousness, often with profound, 
transformative experience of spiritual or mystical 
importance, and/or personal meaning

• “Ego dissolution” – decreased boundary between 
self and world; increased connectedness

• Increased sensory experiences: synesthesia, visual 
imagery and/or hallucinations
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What are psychedelics?

• Tryptamines 

• (LSD, psilocybin, DMT/ayahuasca)

• Phenethylamines 

• (mescaline, MDMA)

• Ibogaine

• Ketamine
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I. PHARMACOLOGY, SAFETY 
AND TOXICITY
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Pharmacology

• Acute effects: 6-12 hours 
(LSD), 4-6 hours (psilocybin, 
ayahuasca)

• Primary psychedelic effect via 
5HT-2A agonism

• Blocked by ketanserin

• Partial agonist at 5HT-1A

• Increased cortical glutamate

Preller, Elife 2018 
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Pharmacology

• Tachyphylaxis occurs after 3-4 days of 
administration

• Cross tolerance between compounds

• Correlates with downregulation of 5-HT2A 
receptors in animal models

• Implications for microdosing

Nichols Pharmacol Rev 2016
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Safety & physiologic effects

• Negative effects (dose dependent): 
• Headache, nausea, fatigue most common (<50%)

• Sympathetic changes: 
• ↑BP, ↑HR (mild), ↑temperature (rare)
• Mydriasis, increased reflexes

• Well tolerated in medically ill subjects (terminal 
cancer, geriatric patients)

• Toxicity: no LD50 established for humans, likely 
in grams or kilograms

• No evidence for mutagenic effects or 
neurotoxicity

Passie CNS Neuroscience and Therapeutics 2008
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Safety & physiologic effects
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Psychological safety: the bad trip

• Anxiety, fear/panic, dysphoria, and/or paranoia
• Variety of modalities:

• Sensory: frightening illusions
• Somatic: hyperawareness of body processes
• Personal: distressing thoughts about oneself
• Metaphysical: fearful thoughts about the world, 

society, evil forces

• In clinical settings, primary intervention is 
interpersonal support (pharm rescue usually not 
needed)

Johnson 2008, Studerus 2011
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Psychological safety: post-acute effects 
and screening

• Prolonged psychosis?: 1/1200 subjects experienced 
psychosis > 48h 

• Subject’s twin had schizophrenia

• No cases of prolonged psychosis in modern studies

• Screening: personal or family history of bipolar or 
schizophrenia contraindicated

• HPPD has not been reported following any clinical 
studies

• Catastrophic behaviors (eg suicide) rare, but have 
occurred in non-controlled settings

• Preparation, controlled settings, psychological support
Cohen 1960, Krebs 2013, Studerus 2011
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II. THERAPEUTIC USE:
GENERAL PRINCIPLES
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Psychological effects

• Effects often long lasting: increased well being, 
enhanced appreciation, increased openness

• Majority of subjects in controlled settings 
report experience as enriching or meaningful, 
even if the session was marked by dysphoria

• 14-month follow-up of non-clinical study: 
among 5 most personally meaningful (58%) 
and spiritually significant (67%) experiences in 
their lives

Griffiths 2018 J Psychopharmacol.
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Psycholytic or psychedelic therapy?

• Psycholytic therapy: emphasis on therapy 
itself, used lower doses

• Psychedelic therapy: higher doses to facilitate 
a transcendent experience, therapist’s role is 
more supportive during session
• Therapy focused on extensive preparation before 

and integration sessions afterward

• Many studies using psychedelics used neither 
and tied patients to beds, blindfolded
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Psychedelic therapy?

Smart et al, Quart. J. Stud. Alcohol, 1966
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Psychedelic assisted psychotherapy

• All recent studies have utilized psychological 
support during the treatment session

• Mostly based on models developed in 1960s 
(Stan Grof)

• Therapist is available at all times, but patients 
encouraged to have an internal experience and 
explore this

• Set and setting
• Quiet room, calming décor, instrumental music, 

eye shades, non-directive therapy
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Psychedelic assisted psychotherapy
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Microdosing

• Use of very small doses (≤0.05 typical dose) 
with minimal acute drug effects

• Schedule varies, usually taken only a few days 
each week

• LSD, psilocybin most commonly used

• Observational study: increased mood, 
attention, well being, creativity on dosing days 
but no residual effects
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III. ANXIETY AND DEPRESSION
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Psilocybin-assisted psychotherapy for 
treatment resistant depression

• Open label

• 20 participants with treatment-resistant depression

• 2 oral doses of psilocybin, 7 days apart (10mg, 25mg) 
(open label)

• Preparatory sessions, psychological support during 
psilocybin, integration session post treatment

• Followed at weeks 1-5, 3 months and 5 months

• Depression scores significantly reduced at all time 
points

Carhart Harris, Psychopharmacol 2018
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Psilocybin-assisted psychotherapy for 
treatment resistant depression
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Psilocybin-assisted psychotherapy for 
treatment resistant depression

Carhart Harris, Psychopharmacol 2018
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• Methods: RCT, double-blinded. 
N=29 patients with treatment-
resistant depression.  Primary 
endpoint Day 7.  

• Results: Significant response rate 
in intervention group at Day 1, 2 
and 7.  Remission rate showed 
trend toward significance at Day 7 
(p = 0.054).
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Use in end of life-related depression 
and anxiety

• Grob et al 2011/UCLA: 30% decrease in BDI, significant decrease in trait anxiety 
sustained at 6 months
• N=12, dx=advanced stage cancer/acute stress, GAD, adjustment disorder, or anxiety 

secondary to cancer
• Psilocybin 14 mg/70 kg vs niacin placebo

• Gasser et al 2014/University of Bern: trend toward decreased state anxiety 
sustained at 12 months
• N=12, dx=life threatening medical illness/anxiety associated with medical illness
• Randomized, open-label crossover; 200 µg vs 20 µg LSD

• Griffiths et al 2016/Hopkins: 80% of subjects with significant decreases in anxiety 
and depression at 6 months
• N=51, dx=life threatening cancer/depression or anxiety
• Randomized crossover design; 22 mg/70 kg psilocybin vs 1 mg (placebo)

• Ross et al 2016/NYU: 60-80% response rate for anxiety and depression at 6 
months
• N=29, dx=cancer (2/3 with advanced cancer)/anxiety disorder (GAD 10%, adjustment 

90%)
• Randomized, crossover design; psilocybin 21 mg/70 kg vs niacin placebo
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IV. SUBSTANCE USE DISORDERS
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Psychedelics as drugs of abuse

• Independent Scientific Committee on Drugs,
UK, 2009

• Multicriteria decision 
analysis modelling to a 
range of drug harms
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Psychedelics as drugs of abuse
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Alcohol Use Disorder

• Early research using 
LSD in 1950s 
Saskatchewan under 
Abram Hoffer

• Initially based on 
theory that LSD 
mimicked delirium 
tremens

• Bill Wilson of AA 
given LSD in 1956
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Alcohol Use Disorder

• After learning of Hoffer’s work 
in Canada, became proponent 
of using LSD to catalyze 
spiritual breakthroughs in 
resistant patients:

• "I don't believe [LSD] has any 
miraculous property of 
transforming spiritually and 
emotionally sick people into 
healthy ones overnight. It can 
set up a shining goal on the 
positive side, after all it is only 
a temporary ego-reducer… The 
vision and insights given by LSD 
could create a large incentive –
at least in a considerable 
number of people."
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Alcohol Use Disorder
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Was LSD-assisted therapy effective?

2012 meta-analysis of 6 1950s-60s studies found an 
odds ratio of 1.96 for beneficial effect on alcohol “misuse” 
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Psilocybin-assisted treatment for alcohol 
dependence: a proof of concept study

• 10 participants (60% male, mean age = 40) with 
alcohol dependence received psilocybin in 1-2 sessions

• Primary drinking outcome: % heavy drinking days

• Received Motivational Enhancement Therapy (12-
week manualized intervention), also preparatory and 
debriefing therapy sessions

• First psilocybin dose at week 4, second dose at week 8

• Two therapists present during psilocybin sessions 
delivering supportive therapy

Bogenschutz et al 2015, J Psychopharmacol.
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Psilocybin-assisted treatment for alcohol 
dependence: a proof of concept study

Bogenschutz et al 2015, J Psychopharmacol.
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A double blind trial of psilocybin-assisted 
treatment of alcohol dependence
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MDMA for AUD?

Sessa et al, BMJ Case Reports, 2019
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Nicotine
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Pilot study of the 5-HT2AR agonist psilocybin 
in the treatment of tobacco addiction

• Open label, moderate (20 mg) and high dose (30 mg) 
dose psilocybin within 15-week smoking cessation 
program

• Target quit date set for 1st psilocybin session (week 5)

• High dose psilocybin given at week 7 and 13 (optional)

• N = 15, 2/3 male, 6 previous quit attempts

• 12/15 (80%) abstinent at 6 months

• 67% abstinent at 12 months, 60% abstinent at 30 
months

Johnson et al 2014, J Psychopharmacol
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Qualitative results

“It felt like I’d died as a smoker and was resurrected as a non-
smoker. Because it’s my perception of myself, and that’s 
how I felt. So I jumped up and I said ‘I’m not a smoker 
anymore, it’s all done”

“I don’t know if I really learned – it was more like letting back 
in stuff that I had blocked out?... I don’t think I changed my 
values, just remembered more of them. Or just 
remembered to honour them more, or...allow them more.”

“I was in love with everything. In love with the couch, in love 
with the whole room, the people in it ... Love is a pretty big 
distraction from addiction and ... my attention kept going 
back to it, that great feeling of love and acceptance.”

Noorani 2018, J. Psychopharmacol.
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V. MULTIPLE MECHANISMS
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Why 5HT2A?

• 5HT2A receptors may facilitate plasticity as a stress 
response

• Amygdala is rich in 5HT2A receptors, connecting it 
widely across the neocortex, role in salience of 
sensory stimuli

• Prefrontal cortex also regulates amygdala “tone” 
directly and indirectly via 5HT2A

Kraehenmann Neuroimag Clin 2015
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Modulation of default mode network 
(DMN)

• DMN involved in experience of sense of 
self/embodiment, retrieval of autobiographical 
memory, daydreaming

• Balance between internally and externally directed 
thought

• Increased DMN activity  in pathological rumination 
in depression

• Decreased DMN activity shown psilocybin, LSD, 
ayahuasca

• Magnitude of deactivation correlates with 
subjective effects

Carhart Harris 2011 PNAS, Palhano-Fontes 2015 PLOS ONE, Carhart Harris 2017 Sci Rep, 
Müller Neuroimag Clin 2018 
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Reduction in DMN node activity with 
ayahuasca

• 10 healthy subjects, all ayahuasca
experienced

• 2 fMRI sessions, before and 40min after 
ayahuasca (PO)

• Decreased blood oxygen level dependent 
(BOLD) signal in default mode network hubs 
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Reduction in DMN connectivity under 
ayahuasca

• Reduced 
functional 
connectivity 
within the DMN

• Driven largely by 
PCC/precuneus

• Psilocybin, but 
not ayahuasca, 
also caused 
decreased PCC-
mPFC
connectivity

Palhano-Fontes 2015 PLOS ONE, Carhart-Harris 2012, PNAS
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Participants: 50 healthy 
volunteers, ayahuasca naïve

Results: Significant default 
mode network functional 

connectivity decreases 
within the posterior 

cingulate cortex for the 
ayahuasca compared to the 

placebo group. 
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Psychological mechanisms

• Decreased neuroticism:

• Increased susceptibility to stress, negative 
affect, anxiety, somatization

• Association with development of depression, 
anxiety, PTSD

• Association with psychosomatic/functional 
disorders

• Increased openness to experience, increased 
extraversion
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VI. FUTURE DIRECTIONS
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Harm Reduction

Harm Reduction

• Non-clinical settings ≠ risk-free

• Legality

• Drug purity

• Multidisciplinary Association for Psychedelic 
Studies

• DanceSafe

• RollSafe
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Future directions
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