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Backgrounder: Psychedelic-assisted Therapy

The investigation of psychedelics began in the 1940s with the discovery
of lysergic acid diethylamide (LSD).  Interest in the potential medical
properties of psychedelics grew over the following 20 years, with
hundreds of studies being published by the 1960s. However, research
was largely halted in the mid-60s due to increasing non-therapeutic
use and, indirectly, the “war on drugs.” There has been a recent
resurgent interest in the use of psychedelics for a range of substance
use and mental health issues, including depression, anxiety, and post-
traumatic stress disorder (PTSD). Due to this growing interest, clinicians
may be increasingly encountering patients with an interest in—or who
are actively receiving—these therapeutic modalities. Currently, there is
limited information for clinicians to refer to when advising or treating
individuals with interest in psychedelic approaches. 

1

PSILOCYBIN

Psilocybin is emerging as a promising pharmacological treatment for depression, with
Phase 2 clinical trials currently underway.  When compared to placebo, psilocybin exerts
clinically and statistically significant reductions on symptoms of depression. These effects
may be maintained up to 12 months.     Early evidence suggests that psilocybin may also
be effective at treating tobacco and alcohol use disorders.     However, studies are limited
in number and rigour and more research is needed. Recently, self-administered micro-
doses of psilocybin have emerged as a potential intervention to improve symptoms of
anxiety, depression, PTSD, substance use, and attention deficit/hyperactivity disorder.
Research remains anecdotal, though many individuals report beneficial impacts on their
mental health.

Psilocybin acts on the serotonergic system in the brain, which may help explain its
antidepressant effects.   Clinical studies suggest that the effective oral dose of psilocybin
is from 0.045–0.429mg/kg, though there is limited research on the ideal dose for
antidepressant effects. While certain drugs may blunt or enhance some effects of
psilocybin, there is no evidence to suggest that antipsychotics, serotonin agonists, or
selective serotonin reuptake inhibitors (SSRIs) increase the risk of serious adverse
outcomes. However, it is important to note that the evidence reviewing drug–drug
interactions is based off a small number of studies.
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Emerging research suggests that 3,4-Methyl​enedioxy​methamphetamine (MDMA) may be
an effective treatment for PTSD, with Phase 2 clinical trials currently underway.  Pooled
analyses suggest that MDMA may be a superior intervention compared to placebo,     and
may exert larger, more consistent effects than SSRIs or NMDA agonist therapy.  While early
research is promising, there are limited studies examining dose–response relationships,
and findings are inconsistent.   Thus, further research is needed. 

The main neurotransmitter systems that MDMA acts on are the serotonin, dopamine, and
norepinephrine systems. Research suggests that doses of MDMA that range from 40mg to
187.5mg are likely safe and effective for treating PTSD, though long-term follow-up data is
not available.  MDMA does appear to have interactions with other serotonergic drugs,
such as SSRIs, MAO inhibitors, and St John’s wort.     In some cases, death has occurred
due to interactions of MDMA and MAO inhibitors.   While “overdosing” and dying on MDMA
is rare, deaths do occur, and tend to be due to associated factors such as hyperthermia,
dehydration, drug interactions, or hyponatremia.

In controlled settings, MDMA appears to have a good safety profile, as serious adverse
events are rare. In the reviewed studies (n=75), only 1 participant reported increased
depressive symptoms with suicidal ideation.       Other more common side effects include
decreased appetite and attention, anxiety, headache, tinnitus, nausea, asthenia, fatigue,
acute sinusitis, upper respiratory tract infection, and tremors, among others. All of these
side effects are considered mild and resolve quickly.   Ensuring long-term safety is vitally
important, as neurotoxicity is a concern with MDMA. Specifically, heavy, uncontrolled
MDMA use may lead to long-term impairments in memory and planning, and high doses
of MDMA can cause damage to the liver.

While psilocybin does appear to significantly increase heartrate and blood pressure,
these measures tend to stabilize by 6 hours post-administration.  Common adverse
events include anxiety, paranoia, derealization, depersonalization, and “bad trips.” ”  
Psychotic reactions and hallucinogen-persisting perception disorders are possible, and
occur among approximately 4% of those who use psychedelics. Psilocybin does not cause
physical dependence and has very low toxicity risk (for example, one would have to eat
their body weight in psilocybin for death to occur).

MDMA
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KETAMINE

3

Available research suggests that ketamine is an effective intervention, particularly for
treatment-resistant depression. Ketamine is currently in Phase 3 clinical trials.  Compared
to placebo, ketamine demonstrates superior efficacy in reducing depression severity.   1
Ketamine also appears to exhibit larger, more significant effects than some established
interventions for treatment-resistant depression (e.g., electroconvulsive therapy,
antidepressants).   Research also suggests that the antidepressant effects of ketamine
may persist for up to 6 weeks.   A limited number of studies have investigated the impacts
of ketamine on anxiety disorders; the limited evidence suggests that ketamine may be
effective for social anxiety disorder, while non-significant effects were found for its effects
on PTSD.

Ketamine acts on the glutamate system in the brain, and is thus considered an NMDAR
antagonist. The most commonly used dose for antidepressant effects is 0.5mg/kg, with a
40-minute infusion, though benefits have been seen at doses as low as 0.1mg/kg. This
dosage avoids anesthetic impacts. Neurotoxicity and cell death has been demonstrated
in primates with repeated daily ketamine administration of 1mg/kg per day. More
research is needed to establish long-term safety in humans. Ketamine does not appear
to have significant interactions with antidepressants, though when mixed with
benzodiazepines, their antidepressant effect may be lessened. 

Common adverse events include dizziness, dissociation, dysgeusia (i.e., altered taste
perception), vertigo, anxiety, and nausea.      These symptoms are typically transient and
dose-dependent, and resolve several hours after administration.   Based on existing data,
therapeutic doses do not appear to cause serious or potentially life-threatening adverse
events.       Although long-term, heavy use has been associated with decreased memory
capacity, the non-medical doses associated with this side effect tend to be considerably
higher than the doses used for antidepressant effects.   In the absence of co-occurring
substance use, overdoses are rare when individuals use ketamine.

QUALITY OF EVIDENCE AND CONCLUSION

While the evidence shows promise for psychedelics, particularly in the treatment of
depression and PTSD, several limitations should be noted:

The presence of high heterogeneity between studies may limit comparisons 
Many reviewed studies were prone to at least one type of bias
Many studies may have been unable to accurately blind participants
Most studies examining efficacy and safety had small sample sizes (n<30)
Ideal dosing for therapeutic benefit is still largely unknown for each of these
medications
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While these limitations do indicate caution in drawing definitive conclusions about the
safety and efficacy of the reviewed psychedelics, all included studies demonstrated that
psychedelics outperformed placebos and, in some cases, also outperformed established
interventions. Additionally, there is a significant amount of pharmacokinetic data on
safety of all reviewed psychedelics.

While the current evidence is far from conclusive on magnitude of effect, long-term
safety, and ideal dosing, there is sufficient information available to provide clinically
relevant information to clinicians treating patients who express interest in—or are
receiving—these emerging therapeutic modalities.

Nichols DE, Walter H. The History of Psychedelics in Psychiatry. Pharmacopsychiatry. Jul
2021;54(4):151-166. doi:10.1055/a-1310-3990 

1.

Government of Canada. Clinical trial search. Accessed July 11, 2022. https://health-
products.canada.ca/ctdb-bdec/index-eng.jsp

2.

Yu CL, Liang CS, Yang FC, et al. Trajectory of Antidepressant Effects after Single- or Two-
Dose Administration of Psilocybin: A Systematic Review and Multivariate Meta-Analysis.
J Clin Med. Feb 11 2022;11(4). doi:10.3390/jcm11040938

3.

Vargas AS, Luís Â, Barroso M, Gallardo E, Pereira L. Psilocybin as a New Approach to
Treat Depression and Anxiety in the Context of Life-Threatening Diseases-A Systematic
Review and Meta-Analysis of Clinical Trials. Biomedicines. Sep 5 2020;8(9).
doi:10.3390/biomedicines8090331

4.

Gukasyan N, Davis AK, Barrett FS, et al. Efficacy and safety of psilocybin-assisted
treatment for major depressive disorder: Prospective 12-month follow-up. J
Psychopharmacol. Feb 2022;36(2):151-158. doi:10.1177/02698811211073759 

5.

Bogenschutz MP, Forcehimes AA, Pommy JA, Wilcox CE, Barbosa PC, Strassman RJ.
Psilocybin-assisted treatment for alcohol dependence: a proof-of-concept study. J
Psychopharmacol. Mar 2015;29(3):289-99. doi:10.1177/0269881114565144

6.

Johnson MW, Garcia-Romeu A, Cosimano MP, Griffiths RR. Pilot study of the 5-HT2AR
agonist psilocybin in the treatment of tobacco addiction. J Psychopharmacol. Nov
2014;28(11):983-92. doi:10.1177/0269881114548296

7.

Johnson MW, Garcia-Romeu A, Griffiths RR. Long-term follow-up of psilocybin-
facilitated smoking cessation. Am J Drug Alcohol Abuse. Jan 2017;43(1):55-60.
doi:10.3109/00952990.2016.1170135 

8.

Lea T, Amada N, Jungaberle H, Schecke H, Scherbaum N, Klein M. Perceived outcomes
of psychedelic microdosing as self-managed therapies for mental and substance use
disorders. Psychopharmacology (Berl). May 2020;237(5):1521-1532. doi:10.1007/s00213-
020-05477-0

9.

Three studies containing data collected during phase 2 trials at the MP4 Canada study
site were retracted in August 2024 due to protocol violations amounting to unethical
conduct. The Phase 2 trials were fully funded by the Multidisciplinary Association for
Psychedelic Studies (MAPS) and MAPS supplied the MDMA provided in the trial. While
the studies are not included in the literature cited in this document, research in this
field more broadly should be interpreted with consideration for these retractions.  

a

END NOTE

https://doi.org/10.1055/a-1310-3990
https://health-products.canada.ca/ctdb-bdec/index-eng.jsp
https://health-products.canada.ca/ctdb-bdec/index-eng.jsp
https://doi.org/10.3390/jcm11040938
https://doi.org/10.3390/biomedicines8090331
https://doi.org/10.1177/02698811211073759
https://doi.org/10.1177/0269881114565144
https://doi.org/10.1177/0269881114548296
https://doi.org/10.3109/00952990.2016.1170135
https://doi.org/10.1007/s00213-020-05477-0
https://doi.org/10.1007/s00213-020-05477-0


For more information visit www.bccsu.ca/clinical-care-guidance/other/

of psychedelic microdosing as self managed therapies for mental and substance
use disorders. Psychopharmacology (Berl). May 2020;237(5):1521-1532.
doi:10.1007/s00213-020-05477-0
Hutten N, Mason NL, Dolder PC, Kuypers KPC. Self-Rated Effectiveness of Microdosing
With Psychedelics for Mental and Physical Health Problems Among Microdosers. Front
Psychiatry. 2019;10:672. doi:10.3389/fpsyt.2019.00672

10.

Tylš F, Páleníček T, Horáček J. Psilocybin--summary of knowledge and new
perspectives. Eur Neuropsychopharmacol. Mar 2014;24(3):342-56.
doi:10.1016/j.euroneuro.2013.12.006

11.

Sarparast A, Thomas K, Malcolm B, Stauffer CS. Drug-drug interactions between
psychiatric medications and MDMA or psilocybin: a systematic review.
Psychopharmacology (Berl). Jun 2022;239(6):1945-1976. doi:10.1007/s00213-022-
06083-y

12.

Tedesco S, Gajaram G, Chida S, et al. The Efficacy of MDMA (3,4-
Methylenedioxymethamphetamine) for Post-traumatic Stress Disorder in Humans: A
Systematic Review and Meta-Analysis. Cureus. May 17 2021;13(5):e15070.
doi:10.7759/cureus.15070

13.

Hoskins MD, Sinnerton R, Nakamura A, et al. Pharmacological-assisted Psychotherapy
for Post-Traumatic Stress Disorder: a systematic review and meta-analysis. Eur J
Psychotraumatol. Jan 15 2021;12(1):1853379. doi:10.1080/20008198.2020.1853379

14.

Bahji A, Forsyth A, Groll D, Hawken ER. Efficacy of 3,4-
methylenedioxymethamphetamine (MDMA)-assisted psychotherapy for
posttraumatic stress disorder: A systematic review and meta-analysis. Prog
Neuropsychopharmacol Biol Psychiatry. Jan 10 2020;96:109735.
doi:10.1016/j.pnpbp.2019.109735

15.

Rietjens SJ, Hondebrink L, Westerink RH, Meulenbelt J. Pharmacokinetics and
pharmacodynamics of 3,4-methylenedioxymethamphetamine (MDMA):
interindividual differences due to polymorphisms and drug-drug interactions. Crit Rev
Toxicol. Nov 2012;42(10):854-76. doi:10.3109/10408444.2012.725029

16.

Rigg KK, Sharp A. Deaths related to MDMA (ectasy/molly): Prevalence, root causes,
and harm reduction interventions. Journal of Substance Use. 2017;23(4):345-352.
doi:10.1080/14659891.2018.1436607

17.

An D, Wei C, Wang J, Wu A. Intranasal Ketamine for Depression in Adults: A Systematic
Review and Meta-Analysis of Randomized, Double-Blind, Placebo-Controlled Trials.
Front Psychol. 2021;12:648691. doi:10.3389/fpsyg.2021.648691

18.

Conley AA, Norwood AEQ, Hatvany TC, Griffith JD, Barber KE. Efficacy of ketamine for
major depressive episodes at 2, 4, and 6-weeks post-treatment: A meta-analysis.
Psychopharmacology (Berl). Jul 2021;238(7):1737-1752. doi:10.1007/s00213-021-05825-8 

19.

Papadimitropoulou K, Vossen C, Karabis A, Donatti C, Kubitz N. Comparative efficacy
and tolerability of pharmacological and somatic interventions in adult patients with
treatment-resistant depression: a systematic review and network meta-analysis.
Curr Med Res Opin. Apr 2017;33(4):701-711. doi:10.1080/03007995.2016.1277201

20.

Whittaker E, Dadabayev AR, Joshi SA, Glue P. Systematic review and meta-analysis of
randomized controlled trials of ketamine in the treatment of refractory anxiety
spectrum disorders. Ther Adv Psychopharmacol. 2021;11:20451253211056743.
doi:10.1177/20451253211056743

21.

Andrade C. Ketamine for Depression, 5: Potential Pharmacokinetic and
Pharmacodynamic Drug Interactions. J Clin Psychiatry. Jul 2017;78(7):e858-e861.
doi:10.4088/JCP.17f11802

22.

Zanos P, Moaddel R, Morris PJ, et al. Ketamine and Ketamine Metabolite
Pharmacology: Insights into Therapeutic Mechanisms. Pharmacol Rev. Jul
2018;70(3):621-660. doi:10.1124/pr.117.015198

23.

5

http://www.bccsu.ca/clinical-care-guidance/other/
https://doi.org/10.3389/fpsyt.2019.00672
https://doi.org/10.1016/j.euroneuro.2013.12.006
https://doi.org/10.1007/s00213-022-06083-y
https://doi.org/10.1007/s00213-022-06083-y
https://doi.org/10.7759/cureus.15070
https://doi.org/doi:10.1080/20008198.2020.1853379
https://doi.org/doi:10.1016/j.pnpbp.2019.109735
https://doi.org/10.3109/10408444.2012.725029
https://doi.org/10.1080/14659891.2018.1436607
https://doi.org/10.3389/fpsyg.2021.648691
https://doi.org/10.1007/s00213-021-05825-8
https://doi.org/10.1007/s00213-021-05825-8
https://doi.org/10.1080/03007995.2016.1277201
https://doi.org/10.1177/20451253211056743
https://doi.org/10.4088/JCP.17f11802
https://doi.org/10.1124/pr.117.015198

