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Abstract 

Psychedelic research became throttled in the 1970s, though the clinical interest for psychedelics 

has seen a resurgence in the last couple of decades for their application as psychotherapy-

adjunct substances used to treat various psychological disorders. Primarily mediated through 

agonism at the serotonin 2a receptor, psychedelics encompass and subsequently effect vast 

areas of the brain and implicates several limbic structures of relevance for emotional 

processing. The purpose of this thesis was to conduct a systematic review and meta-analysis of 

3,4-methylenedyoxymethamphetamine (MDMA)-assisted psychotherapy for post-traumatic 

stress disorder (PTSD) and psilocybin-assisted psychotherapy for depression. Clinical trials 

using placebo or active control in the control groups were searched for in the databases PubMed 

and PsycINFO, which yielded 4 articles for MDMA-assisted psychotherapy for PTSD (MAPP) 

and 3 articles for psilocybin-assisted psychotherapy for depression (PAPD) that met the 

inclusion criteria. The results showed large effect sizes for both MAPP and PAPD at 

approximately one month after administration. These results further corroborate the therapeutic 

potential of MDMA and psilocybin. Further research is needed to explore the generalisability 

of these therapies across populations and other affective disorders. 

 

 Keywords: MDMA, psilocybin, psychedelic-assisted therapy, PTSD, depression. 

Sammanfattning 

Psykedelisk forskning upphörde på 1970-talet, men det kliniska intresset för psykedelika har 

återväckts inom de senaste årtiondena på grund av deras tillämpningar som kompletterande 

substanser till psykoterapi för att vårda diverse psykiska sjukdomar. Psykedeliska substanser, 

genom sin agonism på serotonin 2a-receptorer, påverkar omfattande delar av hjärnan och 

involverar flera limbiska strukturer av relevans för emotionell procesering. Syftet med detta 

arbete var att genomföra en systematisk översikt och meta-analys för 3,4-

metylendioximetamfetamin (MDMA)-assisterad psykoterapi för posttraumatiskt stressyndrom 

(PTSD) och psilocybinassisterad psykoterapi för depression. Kliniska studier som använde 

placebo eller aktiv kontroll i kontrollgruppen söktes för i databaserna PubMed och PsycINFO, 

vilket utmynnade i 4 artiklar för MDMA-assisterad psykoterapi för PTSD (MAPP) och 3 

artiklar för psilocybinassisterad psykoterapi för depression (PAPD) som mötte 

inklusionskriterierna. Resultaten visade stor effektstorlek för både MAPP och PAPD ungefär 

en månad efter administreringstillfället. Dessa resultat stödjer den kliniska profilen av MDMA 

och psilocybin som substanser med terapeutisk potential. Vidare studier krävs för att utforska 

generaliserbarheten av dessa terapier för olika populationer samt olika psykiska sjukdomar. 

 

Nyckelord: MDMA, psilocybin, psykedeliskassisterad terapi, PTSD, depression. 
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Psychedelic substances have been used for millennia by ancient cultures such as the 

Greeks, Egyptians, and various Native American civilisations for both medicinal and spiritual 

purposes (Wasson, 1978; Hoffman et al., 2008). The term “psychedelic” is a conjunction of the 

Greek words psychē (mind) and dclôsē (to manifest) and was coined by Humphry Osmond in 

the 1950s to refer to the diverse pharmacopeia of substances which he claimed could reveal 

hidden aspects of the mind (Osmond, 1957). Osmond was one of the pioneers within the then 

thriving field of psychedelic research where psychedelic-assisted psychotherapy displayed 

great potential for treating a multitude of psychological disorders, such as alcoholism (Nichols, 

2016), anxiety (Grof et al. 1973) and melancholic depression (Sandison et al., 1954). These 

substances also elucidated key aspects for the role of serotonin and its relevance for mental 

illness, revolutionizing psychopharmacology (Carhart-Harris & Goodwin, 2017; Whitaker-

Azmitia, 1999). By 1965, more than 1000 clinical papers had been published, documenting 

promising therapeutic outcomes for more than 40,000 people (Vollenweider & Kometer, 

2010). This was complemented by a review article examining studies on psychedelics for mood 

disorders between 1949 and 1973, could conclude that 79% participants showed clinically 

significant improvements after receiving psychedelic treatment (Rucker et al., 2016). The Drug 

Enforcement Agency (DEA) in the U.S classified several promising compounds, including 

psilocybin, as Schedule I substances in the 1970s, the schedule reserved for substances “with 

no currently accepted medical use and a high potential for abuse” (Drug Enforcement Agency, 

2018). A few years later, the substance 3,4-Methylenedioxymethamphetamine (MDMA) had 

emerged as a legal adjunct to psychotherapy. MDMA had first been synthesised in 1891 and 

was patented in 1914 as a medication for blood clots, but its psychoactive properties were 

largely neglected until the 1940s when it became considered as a potential “brain washing 

agent” (Grob, 1998) to be utilized for interrogation and behaviour manipulation (Passie, 2018) 

in the covert military program MKULTRA undertaken by the U.S. Central Intelligence 

Agency. However, it was never involved in human experimentation ever since an alleged 

volunteer had died after being injected an inordinately large dose of the closely related 

substance 3,4-methylenedioxyamphetamine (MDA). MDMA was resynthesised in the early 

1970s by the psychopharmacologist Alexander Shulgin, who introduced it amongst health 

professionals to be utilised for its psychoactive effects. In 1985, the DEA prohibited MDMA 

in an emergency ban due to its increasing recreational use (Grob, 1998). MDMA was estimated 

to have been administered as a psychotherapeutic adjunct by 4000 psychiatrists and 

psychologists between 1977 and 1985 (Bird et al., 2021), which ceased after the drug's new 

Schedule 1 categorisation, which remains to this day. The harsh scheduling of psychedelic 

substances has proven ineffective in preventing recreational use (Nutt, 2019), while 

simultaneously throttling the ongoing research on these substances (Sessa, 2012: Nutt et al., 

2013). Besides the direct legal impediments, more subtle mechanisms like withdrawn funding, 

social stigmatisation, and curtailment of career development also contributed to the recession 

(Langlitz, 2012).  

The last couple of decades have seen a resurgence of clinical research pertaining to 

psychedelics, with results showing that the substances are safe (Nichols, 2016; Johnson & 

Griffiths, 2017), not addictive (Nichols, 2016; Carhart-Harris et al., 2018) and have potential 

to assist in treating various psychological disorders, which contradicts the Schedule 1 

classification that remains for these substances. According to F. Bromberg (personal 

communication, 28 February 2023) the reasons for psychedelics accumulating clinical interest 

once again include there being a generational shift among lawmakers and practitioners, more 

robust data collection tools (e.g., PET, MEG, fMRI) and not the least of which mental health 

being an ever-increasing problem coupled with inadequate pharmacological treatments. 

Clinical research with psychedelics has investigated treatments for a plethora of refractory 
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psychological disorders with promising results when combined with psychotherapy, most 

notably MDMA for post-traumatic stress disorder (PTSD) and psilocybin for depressive 

disorders. PTSD and depression are both debilitating psychological disorders that significantly 

reduces the quality of life for those suffering from either or both. For PTSD, the quintessence 

is the development of symptoms as the result of exposure to trauma, the severity of which may 

be exacerbated if the cause of the trauma was intentional. Trauma in this context can be a single 

incident, such as being a victim of sexual assault, or consist of repeated in-person exposure, 

such as healthcare workers during the Covid-19 pandemic (Andhavarapu, 2022). Symptoms 

vary, but examples include intrusive memories pertaining to the trauma, avoidance of stimuli 

or contexts reminiscent of the trauma, dissociative amnesia among other things (American 

Psychiatric Association, 2013). PTSD is considered a life-threatening disorder (Feduccia et al., 

2019) with an increased mortality and risk of suicide. In addition, a PTSD diagnosis is often 

associated with relationship-problems, decreased cognitive and psychosocial functioning as 

well as comorbid depression. As for depression, the World Health Organization estimates 5% 

of adults globally suffer from depression (World Health Organization, 2023). Major Depressive 

Disorder (MDD) is a classic type of depression, with a majority experiencing recurring 

depressive episodes. Adverse life events characterised by stress may increase the risk of 

developing MDD, though their presence, or lack thereof in relation to MDD onset is a poor 

diagnostic criterium. A reliable risk factor is heredity, largely attributed to high levels of the 

personality trait neuroticism, since MDD being present within the core family increases the 

risk of developing MDD oneself (American Psychiatric Association, 2013). Persons suffering 

from MDD run the risk of not benefiting from a multitude of treatments, psychotherapeutic and 

pharmacological alike, which would make it considered to be a Treatment Resistant-

Depression (TRD). There is no standard view of TRD, leading to vague diagnoses since the 

criteria differ between clinicians. A proposed view by Conway et al. (2017) is to diagnose TRD 

when a patient has undergone two treatments with different functional mechanisms without 

improving in their diagnostic criteria since this is an adequate threshold from which one can 

predict TRD symptoms. 

Standard pharmacological treatment for PTSD and MDD are Selective Serotonin 

Reuptake Inhibitors (SSRI) which are utilised to treat several disorders characterised by a 

serotonin deficiency. In both the U.S and U.K, the only two approved drugs for treating PTSD 

are paroxetine and sertraline (Bird et al., 2021). In two of the 12-week phase 3 clinical trials 

that warranted these two drugs as approved PTSD treatment, both sertraline and paroxetine 

were shown to lower PTSD symptoms as measured by the Clinician-Administered PTSD Scale 

(CAPS) with small to medium effect sizes of (0.31-0.37) and (0.45-0.56) as compared to 

placebo (Feduccia et al., 2019). However, these two medications have proven ineffective for 

many PTSD patients. An estimated 40%-60% fail to respond adequately (Mithoefer et al., 

2019; Mitchell et al., 2021) and the dropout rates in the aforementioned phase 3 clinical trials, 

a common metric for tolerability, ranged between 28.4% and 39% (Feduccia et al., 2019). 

There is a wider array of pharmacotherapies for MDD that has been approved by the U.S Food 

and Drug Administration (FDA), with the most prominent being different SSRIs such as 

paroxetine, sertraline, citalopram, escitalopram and fluoxetine (Edinoff et al., 2021). In a 2018 

systematic review and network meta-analysis, Cipriani et al. investigated the efficacy and 

acceptability of 21 different antidepressants for the treatment of MDD in adults. The analysis 

was informed by 522 double-blinded randomised controlled trials (RCT) conducted between 

1979 and 2016, with an average duration of 8 weeks. When pooling all 21 antidepressants, the 

combined effect size was 0.3 as compared to placebo. When investigating the efficacy of 

individual drugs, they found small effect sizes of -0.32 for paroxetine, -0.29 for Escitalopram, 

-0.24 for Citalopram, -0.27 for sertraline and -0.23 for fluoxetine. Regarding acceptability, they 
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found that only two of the 21 drugs were associated with lower dropout rates compared with 

placebo. Despite being the standard treatment, up to half of MDD patients do not show clinical 

improvements after SSRI therapy, and those who do may require weeks, if not months, of 

treatment before improving (Nguyen et al., 2021). In addition, SSRIs tend to exhibit a multitude 

of side-effects, including insomnia, loss of libido, reduced appetite, and headache (National 

Health Service, 2021). 

The lacklustre efficacy of the present pharmacological treatments has left a vacuum for 

a more efficacious paradigm, which psychedelic-assisted psychotherapy has been able to 

exploit. In psychedelic-assisted psychotherapy, there are two central words pertinent to the 

psychotherapy: set and setting. Set refers to the states (e.g., mood, intentions, and expectations) 

and properties (e.g., personality and coping strategies) of a person (Fogg, 2021). Preparatory 

sessions ahead of the first administration session are standard among studies, in which the 

patient is taught coping strategies (e.g., breathing techniques), establishes therapeutic alliances 

to the therapists that are to be present during the administration session as well as setting 

expectations for the experience. Setting refers to the immediate physical environment (e.g., the 

room, sounds and smells) and abstract environments (e.g., social circumstances and culture) in 

which the person lives (Fogg, 2021). The role of the therapists somewhat differs in MAPP and 

PAPD but can generally be described as non-directive and as providing emotional support. 

However, in MAPP, there is a greater emphasis on patient-therapist dialogue, whereas PAPD 

places a greater emphasis on internal processes during the administration session, which is later 

followed by more dialogue in integration sessions (Bird et al., 2021). 

As for the pharmacological profile of psychedelics, the specific psychedelic-induced 

neurological and biochemical alterations necessary to the therapeutic effect has not been firmly 

established. Psychedelics is a big chemical family, encompassing several diverse substances, 

the base pharmacophore of which are reminiscent of serotonin (Kwan et al., 2022).  

Psychedelics are broadly categorised as tryptamines such as psilocybin, N,N-

dimethyltryptamine (DMT) and lysergic acid diethylamide (LSD) or phenethylamines such as 

mescaline, MDMA and 2CB. Beyond this categorisation, psilocybin and MDMA differ in 

several regards. Psilocybin is a naturally occurring classical serotonergic tryptamine. MDMA 

on the other hand is a non-classical, synthetic phenethylamine, which beyond the psychedelic 

classification is also considered to be an empathogen/entactogen and stimulant. MDMA is an 

amphetamine derivative and stimulates the release of several neurotransmitters, including the 

monoamine serotonin, and the catecholamines dopamine and norepinephrine (Bird et al., 

2021). However, unlike other amphetamine-derivatives, MDMA displays greater serotonin-

releasing properties as compared with the two catecholamines and have a unique 

phenomenological profile dissimilar to conventional amphetamines (Carhart-Harris & Nutt, 

2017). Classical serotonergic psychedelics, including psilocybin, show a more direct and 

selective interaction with specific receptor subtypes in the serotonin system, resulting in more 

profound alterations of consciousness (Roseman et al., 2014) while the most prominent 

subjective characteristics of MDMA typically revolve around the prosocial and mood-

enhancing effects. One study has found MDMA administration to the asocial species Octopus 

bimaculoides induced prosocial behaviour towards novel females of the same species, 

suggesting deep roots in the evolutionary lineage underlying this mechanism (Edsinger & 

Dölen, 2018). Rodent studies have shown that blocking oxytocin receptors significantly 

reduced MDMA-induced prosocial effects (Hysek et al., 2014), meaning oxytocin may be part 

of the explanation for prosocial behaviour.  In humans, MDMA-induced elevated levels of 

oxytocin are thought to be mediated through activation of serotonin receptors, specifically the 

1a, 2a and 4 receptor subtypes (Feduccia et al., 2019).  
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Although more research is needed to establish a solid pharmacodynamic model of these 

substances, there is a broad consensus that agonism at the serotonin 2a receptor (5-HT2AR) is 

integral to the psychedelic effect. This consensus largely stems from the work of Franz 

Vollenweider, whose laboratory demonstrated that high-dose pre-treatment with the 5-HT2AR 

antagonist ketanserin completely blocked the phenomenological effects of classical 

psychedelics such as psilocybin (Vollenweider et al., 1998), LSD (Preller et al., 2017) and 

significantly reduced the slight perceptual alterations commonly evoked by MDMA (Liechti 

et al., 2000). In addition, studies have shown that a drug's 5-HT2AR binding affinity is reliably 

indicative of its ability to evoke perceptual alterations (Liechti et al., 2000). In addition to 

inducing the acute subjective effects, 5-HT2AR agonism is believed to mediate several of the 

macro-level alterations relevant for therapeutic benefits. Of central importance for therapeutic 

benefits following MDMA and psilocybin is the enhancement of emotional empathy and neural 

alterations in limbic structures relevant for emotional processing and fear-responses (Bird et 

al., 2021). MDMA have been shown to increase emotional empathy and improve tolerance for 

distressing thoughts and memories (Feduccia et al., 2019) which may partially be explained by 

a reduction of amygdala activity and a strengthening of functional connectivity between the 

amygdala and hippocampus (Singleton et al., 2023). Carhart-Harris et al. (2014) could 

demonstrate that 100 mg of MDMA altered perceptions of autobiographical memories, with 

reduced negative affect during the recollection of worst memories and enhanced positive affect 

for favourite memories. Interestingly, this study found no reduction of the emotional intensity 

or vividness of the memories. Enhanced emotional empathy have also been observed following 

psilocybin administration, where a fMRI study with healthy participants could demonstrate 

enhanced emotional empathy without affecting cognitive empathy, which was coupled with 

reduced activity in anterior cingulate cortex mediated via the 5-HT1A and 5-HT2A receptors 

(Preller et al., 2015). Furthermore, psilocybin has also been found to attenuate amygdala 

reactivity in response to negative and neutral stimuli, which were associated with elevated 

positive mood (Kraehenmann et al., 2015). This was corroborated by a later study (Barret et 

al., 2020) which found that psilocybin reduced amygdala reactivity and associated negative 

affect. Additionally, this study found global increases of functional connectivity. These 

findings provide potential explanations for the therapeutic effect of psychedelics since both 

PTSD and MDD populations often display a hyperactive amygdala response coupled with 

reduced PFC-mediated regulation of limbic structures (Bird et al., 2021).  

Several classical psychedelics have been shown to modulate activity of the Default 

Mode Network (DMN), a major brain network incorporating several neural structures that 

synchronously activate when a person is in a resting state and are thought to be relevant for 

self-referential processing, interoception and autobiographical memory retrieval. Mediated 

through 5-HT2AR agonism, psilocybin has been found to reduce the resting state functional 

connectivity within the DMN and between the DMN and several task-positive networks 

(Roseman et al., 2014). The acute disintegration of DMN, and the subsequent reintegration 

may allow a transcendence of rigid thought patterns and promote cognitive flexibility, which 

is consistent with the observation that MDD patients display an overactive DMN, and 

successful antidepressant treatment is associated with reduced DMN connectivity (Ross, 2016). 

PTSD patients also exhibit aberrant connectivity within several brain networks related to self-

referential and emotional processing, including the DMN (Singleton et al., 2023), although 

MDMA has not been shown to specifically alter functional connectivity within the DMN 

(Roseman et al., 2014). This may elucidate a functional difference between the highly selective 

5-HT2AR agonism of psilocybin, and the more generalised neurotransmitter release of MDMA.  

Another proposed mechanism underlying the therapeutic effect is psychedelic-induced 

facilitation of neuroplasticity. Several psychedelics have been shown to promote 
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neuroplasticity at various stages throughout the neuronal life cycle, affecting parameters such 

as proliferation of neural progenitor cells (Morales-Garcia et al., 2017) and dendrites (Kwan et 

al., 2022). This process is also thought to be mediated via 5-HT2AR agonism, since studies have 

shown that high-dose ketanserin pre-treatment abrogate the ability of DMT, LSD, psilocybin's 

psychoactive metabolite psilocin and MDMA to induce neuroplasticity (Ly et al., 2018). This 

is further corroborated in animal studies, where 5-HT2AR knock-out mice do not display 

elevated neuroplasticity following psychedelic administration (Calder & Hassler, 2023). A 

suggested hypothesis regarding the enhanced neuroplasticity following psychedelic 

administration suggests that a particular biochemical cascade may be particularly relevant. 

Psychedelics bind to 5-HT2ARs located post-synaptically in the fifth and sixth cortical layer 

pyramidal neurons and on GABAergic interneurons. This results in elevated levels of 

extracellular glutamate, which stimulates cortical α-amino-3-hydroxy-5-methyl-4-

isoxazolepropionic acid (AMPA) receptors. When the AMPA receptors are stimulated, a 

positive feedback loop is initiated wherein cortical brain-derived neurotrophic factor (BDNF) 

secretion is elevated, which activates specific neurotrophic signalling pathways TrkB and 

mTOR, which in turn facilitates further BDNF production and sustains AMPA activation 

(Calder & Hassler, 2023). Cortically reduced BDNF is a known biomarker for MDD, and 

successful treatment of MDD have been associated with the normalisation of this deficit 

through increased AMPA activation and BDNF expression (Ross et al., 2016). It should be 

noted that the proposed mechanisms underlying the therapeutic effect are not necessarily 

mutually exclusive, but are rather complementary explanations for different levels. 

When it comes to safety, psilocybin is considered to be one of the least dangerous drugs 

(Nutt et al., 2010), although some patients may experience transient adverse effects such as 

headache and nausea during the acute psychedelic experience. Additionally, according to J. 

Råback (personal communication, 21 March 2023), psilocybin does not adhere to any of the 

traditional characteristics of addictive substances such as abstinence in the absence of 

consumption, anxiety reduction on consumption and short onset of psilocybin's effect. MDMA 

on the other hand is commonly associated with negative outcomes and displays some addictive 

properties (National Institute of Drug Abuse, 2021). However, it is hard to pin-down how 

representative this is of the actual substance, given that what is recreationally sold as MDMA 

often is void of MDMA (Saleemi et al., 2017) and/or adulterated with several substances such 

as cocaine, amphetamine, methamphetamine, synthetic cathinones (i.e., bath salts), ketamine 

and caffeine (National Institute of Drug Abuse, 2021). When administered in safe clinical 

contexts, there is no evidence that MDMA would pose any severe risks or display neurotoxicity 

at reasonable doses (Bird et al., 2021). When a drug has proven adequate safety and efficacy 

in the intended population it is eligible to be reviewed for market approval by regulatory 

agencies such as the FDA. This is a lengthy and expensive process that involves several 

preclinical and clinical trials. The clinical trials are differentiated by different phases, with 

phase 1 investigating the drug’s safety and dosage in a small population, phase 2 investigating 

the drug’s efficacy and side effects in a larger population, and phase 3 involving large-scale 

studies to confirm the drug’s effectiveness and monitor side-effects (U.S. Food and Drug 

Administration, 2018). Pharmaceutical companies with significant resources typically lead 

these efforts, but in the case of PTSD and MDD, the progress of developing novel treatments 

has been slow since the approval of SSRIs in the 1980s (Bird et al., 2021). The two most 

prominent organizations aiming for MDMA-Assisted Psychotherapy for PTSD (MAPP) and 

Psilocybin-Assisted Psychotherapy for Depression (PAPD) approval by the FDA are the U.S-

based non-profit “Multidisciplinary Association for Psychedelic Studies” (MAPS) and the 

publicly listed, for profit company “COMPASS Pathways”. These organisations wield 

significant influence over the studies they conduct, including funding and study design. MAPS 
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have completed two phase III clinical trials, the results for one of which has yet to be published. 

Once the second phase III trial is published, MAPS will submit a new drug application to be 

reviewed by the FDA (Multidisciplinary Association for Psychedelic Studies, 2023a). 

COMPASS Pathways launched phase III clinical trials in 2022 to further investigate the 

efficacy of PAPD as a treatment for TRD (COMPASS Pathways, 2022). Due to the convincing 

preliminary clinical evidence, the FDA designated PAPD and MAPP as “breakthrough 

therapies”, giving them an expedited path through the FDA approval process (Bird et al., 2021). 

As of mid-2023, psychiatrists in Australia will be allowed to conduct MAPP and PAPD, being 

the first country to legalise these therapies (Shepherd, 2023).  

MDMA and psilocybin are the two substances at the forefront in a re-emerging 

psychiatric paradigm of psychedelic-assisted psychotherapy. This systematic review and meta-

analysis will investigate the therapeutic efficacy of high dose MAPP and PAPD by synthesising 

results from several clinical trials. An up-to-date synthesis of the current clinical findings is 

particularly relevant considering this is a rapidly evolving field where scientists, psychiatrists, 

and legislators need to be adequately informed. Additionally, this paper will briefly discuss 

some underlying neurological mechanism that are hypothesised to mediate the therapeutic 

effect. 

Method 

Search and study selection 

 

Following PRISMA guidelines, one MAPP and one PAPD search was conducted for 

each database, PubMed and PsycINFO. The search string for the MAPP search in PubMed was 

"MDMA PTSD", and in PsycINFO the search string was "MDMA" AND "PTSD". For the 

PAPD search, the search string for PubMed was "psilocybin depression" and in PsycINFO the 

search string was "psilocybin" AND "depression". Publication year was restricted to 2013 and 

the clinical trial filter was applied for all searches. The authors conducted the search and study 

selection together. 

 

Inclusion and Exclusion Criteria 

 

The inclusion criteria were 1) study design had to be an RCT; 2) the control group had 

to receive inactive placebo or active control; 3) primary measurements employed standardised 

and validated clinician administered scales such as CAPS for MAPP and Montgomery-Åsberg 

Depression Rating Scale (MADRS) for PAPD; and, 4) administered a high, psychoactive dose 

(≥120 mg ± ≥ 60 mg MDMA and ≥20 mg or ≥0.3 mg/kg psilocybin). The only exclusion 

criterium was studies using data already present in included primary studies. 

 

Data Extraction and Analysis 

 

The data of interest to be extracted from the included articles and be used in the meta-

analysis were the effect sizes of the difference in clinician administered scales scores between 

the treatment group as compared to the control group at the latest measurement after 

administration compatible with the inclusion criteria (i.e., prior to cross-over for studies that 

employed such a design). For studies including two intervention groups, one medium-dose 

group and one high-dose group, data for the high-dose groups was exclusively extracted. When 

effect size was not reported, relevant data allowing for conversion to or calculation of a Cohen's 

d value was extracted, in which cases the values were verified by the supervisor. These effect 

sizes were then used to calculate a weighted Cohen's d for MAPP and PAPD respectively. 
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Results 

The results are presented in two parts: MAPP and PAPD. Each part will start with 

presenting the study selection process for each meta-analysis. Afterwards, a brief overview of 

the included studies will be presented, as well as the quantitative synthesis for each meta-

analysis. Finally, potential sources of biases will be addressed. 

MDMA-Assisted Psychotherapy for PTSD 

For the MAPP search, PubMed yielded 17 articles and PsycINFO yielded 12 articles. 4 

articles were duplicates, 16 articles were excluded based on title, 4 articles were excluded based 

on abstract and 1 was excluded after closer scrutiny. 

Figure 1 

 

PRISMA Flowchart of MAPP Study Selection 
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Four studies met inclusion criteria for the MAPP meta-analysis. One of these (Mitchell 

et al., 2021) was a phase 3 trial enrolling 90 participants, two were phase 2 trials (Mithoefer et 

al., 2018; Ot’alora G et al., 2018) and the final one was a pilot study (Oehen et al., 2013) with 

26, 28 and 12 participants respectively. Both phase 2 trials were conducted on separate sites in 

the U.S, the pilot study were conducted on one site in Switzerland, and the phase 3 trial was 

conducted on 11 sites in the U.S, two sites in Canada and two sites in Israel. Both phase 2 

studies had three groups while the remaining studies had two groups. The phase 3 trial used an 

inactive placebo while all other studies used an active control, which consisted of a low dose 

(≤ 40mg ± ≤20mg) MDMA. For the high-dose condition, all included studies had a dose range 

of 120-125mg with a supplemental half-dose 1.5-2.5 hours after the initial dose. For the two 

studies with three groups (Mithoefer et al., 2018; Ot alora G et al., 2018), there was a third 

condition where participants were to receive a medium dose of 75 ± 37.5 and 100 ± 50mg 

respectively. The results from these medium dose groups, cumulatively constituting 16 

participants, were not included in the meta-analysis. The phase 3 trial (Mitchell et al., 2021) 

compared two different doses, where the MDMA-group received 80 ± 40mg in the first session, 

and a high-dose in the two following sessions. Three of the four included studies (Mithoefer et 

al., 2018; Ot’alora G et al., 2018; Oehen et al., 2013) were divided into two parts, with a 

primary endpoint and a secondary endpoint. In these studies, the first part is in complete 

accordance with RCT-standards while the second part is an open-label crossover where the 

participants who initially were allocated to the placebo/active-control received full-dose 

sessions. This crossover prevents a placebo-controlled, long-term evaluation of the 

effectiveness of MAPP. Hence, an effect size will be calculated solely based on the studies 

primary endpoint, while the long-term results will be discussed narratively. All studies included 

preparatory and integrative psychotherapy sessions intertwined with the experimental sessions. 

To establish therapeutic alliance and prepare for the experience, participants were given either 

two (Oehen et al., 2013) or three (Mitchell et al., 2021; Mithoefer et al., 2018; Ot’alora G et 

al., 2018) preparatory sessions. All studies had three integration sessions for each experimental 

session. During the time interval for the primary outcome-measurement, two studies (Mithoefer 

et al., 2018; Ot’alora G et al., 2018) had two experimental sessions, interspersed monthly, while 

the remaining studies had three experimental sessions. The psychotherapy used was commonly 

described as non-directive and followed the manualised guidelines for MAPP from MAPS. The 

cause of PTSD varied from developmental trauma (Mitchell et al., 2021) to first responders 

and veterans suffering from occupational related trauma (Mithoefer et al., 2018) as well as 

sexual assault (Oehen et al., 2013). The primary cause of PTSD was not disclosed in one of the 

included studies (Ot’alora G et al., 2018). Adverse events (AE) were carefully monitored in all 

studies, both during and after the experimental session. The most frequently reported AEs 

included fatigue, headache, jaw-clenching, reduced appetite, anxiety, and insomnia. Two of the 

studies (Ot’alora G et al., 2018; Oehen et al., 2013) reported no serious drug-related AEs. 

Mithoefer et al., 2018 reported 85 AEs, relatively evenly dispersed across the three conditions. 

Among the 85 AEs, four were considered serious, but three of them were deemed unrelated to 

the experiment. The largest included trial (Mitchell et al., 2021) reported three serious AEs, all 

of which were observed in the placebo condition. These included a suicide attempt and two 

instances of suicidal ideation, with one of them resulting in self-hospitalisation. Additionally, 

9 AEs of special interest were reported, 8 of which were related to suicidal ideation, with 5 of 

them occurring in the placebo group. The final AE of special interest also occurred in the 

placebo group and regarded cardiovascular irregularities. The two phase 2 trials (Ot’alora G et 

al., 2018; Mithoefer et al., 2018) with a primary endpoint 1 month after the final of two 

experimental sessions, rendered a Cohen's d of 1.12 and 1.06 respectively. Oehen et al (2013) 

had a Cohen's d of 1.05 3 weeks after the final of three experimental sessions. Mitchell et al 
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(2021) had a Cohen's d of 0.97. two months after the final of three experimental sessions. This 

cumulatively rendered a weighted Cohen's d of 1.01.  

All included MAPP studies had an extensive study protocol and were conducted in 

compliance with requisite regulatory guidelines and ethical committees. All studies were 

registered with clinicaltrials.gov. This registration promotes transparency and limits bias since 

the researchers cannot deviate from their preestablished study protocol. All studies used 

randomised group allotment, conducted by an external party or a web-based randomisation 

system. All papers included extensive demographic data of participants in all conditions, and 

allocated participants in a transparent manner that enabled fair comparison. All articles 

included flowcharts that clearly represented how many participants were screened, enrolled, 

and withdrew participation. For these reasons, publication bias, outcome selection bias, 

allocation bias and attrition bias are evaluated as low. Regarding generalisability, three 

(Mitchell et al., 2021; Mithoefer et al., 2018; Ot’alora G et al., 2018) of the included studies 

were ethnically homogeneous with 76,7%, 85%, 92.9% of white participants, respectively. The 

fourth study (Oehen et al., 2013) only reported country of origin, where 92% of participants 

originating in Switzerland. As for the gender distribution, one study (Mithoefer et al., 2018) 

had 73% male participants while the remaining three trials (Mitchell et al.,2021; Ot’alora G et 

al., 2018; Oehen et al., 2013) had female majority with 65.6%, 67.9%, 83%, respectively. This 

suggest that the included participants may not be representative of the intended population. 

Another factor that may limit the ecological validity is that these trials excluded participants 

with certain risk factors, e.g., psychotic disorders, bipolar disorders, cardiovascular diseases 

and ongoing alcohol or substance abuse disorders. Three of the included trials were fully 

funded by private donations to MAPS while one trial (Oehen et al., 2013) were partially funded 

by MAPS. Authors involvement, including financial compensation, with this organisation was 

declared in each article. The sponsorship bias is therefore construed as moderate to high. 

Finally, blinding is a known problem for trials investigating psychedelic substances. To 

monitor blinding, all MAPP studies had participants and therapist guess their allocated 

condition, which were correct in approximately 65%-85% cases. Inadequate blinding and 

expectancy effects may constitute confounding factors and will be discussed later in the 

discussion. 

 

Table 1         

          

Studies in the MAPP Meta-Analysis     

Study Population* Endpoint Assessment† Dose Cohen's d 

Mitchell et al., 2021 79(90) 2 months  80mg±40mg and 120mg±60mg 0.97 

Mithoefer et al., 2018 19(26) 1 month 125mg ± 62.5mg 1.06 

Oehen et al., 2013 12(12) 3 weeks 125mg ± 62.5mg 1.05 

Ot’alora G et al., 2018 14(28) 1 month 125mg ± 62.5mg 1.12 

* Number of participants included in the meta-analysis (all participants in the study)   

† After last experimental session       

 

Psilocybin-Assisted Psychotherapy for Depression 

For the PAPD search, PubMed yielded 29 articles and PsycINFO yielded 10 articles. 7 

articles were duplicates, 23 articles were excluded based on title, 3 articles were excluded based 

on abstract and 3 was excluded after closer scrutiny. 
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Figure 2 

 
PRISMA Flowchart for PAPD Study Selection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Three studies met the criteria for the psilocybin meta-analysis. Two were exclusively 

conducted in the U.S (Griffiths et al., 2016; Ross et al., 2016) while the third was conducted at 

multiple sites across 10 countries (Goodwin et al., 2022). One clinical trial investigated 

treatment resistant depression (Goodwin et al., 2022), in which 95% (n=222) of the participants 
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between the two administration sessions since these compare the psilocybin administration to 

the placebo. The doses for these studies were 22mg or 30mg/70kg (Griffiths et al., 2016) and 

0.3mg/kg (Ross et al., 2016). The study by Goodwin et al. (2022) compared two intervention 

groups to placebo, where one group was administered 25mg psilocybin and the other 10mg 

psilocybin, the latter group of which (n=75) was not included in the meta-analysis. One study 

used inactive placebo of 250mg niacin (Ross et al., 2016) while the other two used active 

control of 1mg (Goodwin et al., 2022) and 1 or 3mg/70kg psilocybin (Griffiths et al., 2016). 

Psilocybin was well-tolerated, with AEs including, but not being limited to, transient 

headaches, nausea, and anxiety during the experimental session. The Cohen's d for the included 

studies were 0.39 3 weeks after administration (Goodwin et al., 2022), 1.3 5 weeks after 

administration (Griffiths et al., 2016) and 1.32 6 weeks after administration (Ross et al., 2016), 

rendering a weighted Cohen's d of 0.70. 

As was the case for all MAPP studies, all PAPD studies were registered with 

clinicaltrials.gov. One study was funded by COMPASS Pathways (Goodwin et al., 2022), 

while the other two studies were partially funded by the Heffter Research Institute and the 

RiverStyx Foundation (Griffiths et al., 2016; Ross et al., 2016). All studies used randomised 

group allotment, and demographic data for both the intervention group and the control group 

were transparent in all studies, ensuring the groups are comparable and managing allocation 

bias. Selection bias is construed to be low-moderate across all studies. Exclusion criteria largely 

overlapped between the studies, excluding patients with certain physical (e.g., cardiovascular 

diseases, epilepsy) or psychological (e.g., schizophrenia, delusional disorder) impairments due 

to safety concerns. Of pertinence however, two studies excluded patients with such a severe 

depression where suicidal ideation occurred (Goodwin et al., 2022; Griffiths et al., 2016), 

which could affect the results. While not part of the inclusion or exclusion criteria, the 

population in the included studies were ethnically homogenous at 92% white (Goodwin et al., 

2022), 94% white (Griffiths et al., 2016) and 90% white (Ross et al., 2016), suggesting the 

population from which the participants were sampled may not be representative of the intended 

population. Furthermore, it is well-known that blinding in psychedelic trials is difficult to 

achieve due to the acute psychedelic effect, which the authors for two of the included studies 

conceded (Goodwin et al., 2022; Griffiths et al., 2016). Expectancy effects coupled with 

lacking blinding could be a source of confounding effects. The ethnic homogeneity, blinding, 

expectancy effects and what these entail for psychedelic-assisted psychotherapy research will 

be discussed further in the discussion. 

 

Table 2         

          

Studies in the PAPD Meta-Analysis     

Study Population* Endpoint Assessment† Dose Cohen's d 

Goodwin et al., 2022 158(233) 3 weeks 25mg 0.39 

Griffiths et al., 2016 51(51) 5 weeks 22mg or 30mg/70kg 1.3‡ 

Ross et al., 2016 28(29) 6 weeks 0.3mg/kg 1.32 

* Number of participants included in the meta-analysis (all participants in the trial) 

† After last experimental session       
‡ This value was provided in the original study. The value calculated by the authors and verified by the 

supervisor based on their reported results was 6.55. 
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Discussion 

The objective of this systematic review and meta-analysis was to investigate the 

efficacy of high dose MAPP and PAPD.  The results corroborate the emerging evidence for 

MAPP and PAPD as efficacious treatments when measured at approximately 1 month after the 

final administration session. The two largest included trials constitute most of the included 

participants in each meta-analysis, at 67% for PAPD (Goodwin et al., 2022) and 64% (Mitchell 

et al., 2021), and investigated TRD and severe PTSD, respectively. Goodwin et al. (2022) 

investigating TRD specifically could be one factor accounting for the low effect size of 0.39 

they reported as compared to the other included PAPD studies who did not explicitly target this 

population. These results not only support psychedelic-assisted psychotherapy as efficacious 

treatments but provides promising results for difficult cases where other treatments have failed. 

The study by Mitchell et al. (2021) could demonstrate that 67% in the MDMA condition no 

longer met the diagnostic criteria for PTSD 2 months after the last administration session as 

compared to 32% in the control group. In the study by Goodwin et al. (2022), 37% in the 25mg 

group achieved a ≥50% reduction in total MADRS score from baseline, as compared to 18% 

in the control group. For the control group, 18% achieving a ≥50% reduction in total MADRS 

score may be indicative of large expectancy effects of the treatment, which could be another 

contributing factor to the relatively low effect size reported in the study as compared to the 

other included PAPD studies. In comparison to the effect sizes reported for SSRIs, the effect 

size of this work's MAPP meta-analysis of 1.01 outperforms the two currently approved PTSD 

medications that were both approved with small to medium effect sizes, ranging between 0.45-

0.56 for paroxetine and 0.31-0.37 for sertraline. For MDD, several SSRIs were approved with 

approximate effect sizes ranging between 0.23-0.32, which are also outperformed by this 

work's PAPD effect size of 0.7. The traditional SSRI treatments are associated with high 

dropout rates, require daily dosing, and exhibit a plethora of side effects. MAPP and PAPD 

require few, albeit long and intense, administration sessions coupled with preparatory and 

integrative psychotherapy sessions. Additionally, MDMA nor psilocybin are associated with 

enduring side effects or high dropout rates in clinical trials: 11% in MAPP and 8% in PAPD 

dropped out from the high-dose conditions in this analysis. The cause of withdrawal varied 

from disease progression (e.g., cancer, COVID-19), adverse events and “feeling cured”. While 

the MAPP and PAPD efficacy results are promising, the issues concerning ethnic homogeneity, 

certain exclusion criteria, blinding and expectancy effects needs to be addressed. 

The ethnic distribution was rather homogenous for both the MAPP and PAPD studies. 

The results of these studies would have benefited if the population being tested was more 

ethnically diverse since there are signs of disparities in pharmacological treatments between 

ethnicities, as well as ethnicity being a factor affecting variables in the set and setting of 

psychedelic-assisted psychotherapy (Fogg et al., 2021). While analyses examining ethnicity-

dependent differences in efficacy of psychedelic-assisted psychotherapy are rare, a pooled 

analysis of two MAPP trials examining such potential differences found no significant 

differences between non-Hispanic white participants compared to black, indigenous, and 

people of colour (BIPOC) participants (Ching et al., 2022). In their second, hitherto 

unpublished, MAPP phase 3 study, MAPS made an explicit effort to target the BIPOC 

population to complement for the lack of ethnic diversity in previous studies. Out of the 104 

participants in this study, more than half were BIPOC (Multidisciplinary Association for 

Psychedelic Studies, 2023a) 

When it comes to the exclusion criteria, the exclusion of patients with ongoing 

substance abuse disorders (incl. alcoholism) in MAPP trials and suicidal ideation in PAPD 

trials limits the scope of the results. Patients who suffer from PTSD with comorbid substance 
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abuse disorders are likely a subset of PTSD patients who would stand to gain extensive benefits 

from MAPP. Investigating MAPP in this population, provided safety can be assured (e.g., the 

substances being abused do not exhibit any dangerous drug-on-drug interactions with MDMA), 

would further strengthen the scope of MAPP. The case for suicidal ideation among participants 

in PAPD studies is the same in essence, highlighting a conflict between methodological rigour 

and the ethics of non-malfeasance. As for blinding, it was common for both participants and 

clinicians to correctly guess their allocated conditions in the MAPP studies, while the authors 

for two of the PAPD studies discussed blinding being limited (Goodwin et al., 2022; Griffiths 

et al., 2016). However, it is not clear how studies that employ ≥6-hour long psychotherapy 

sessions with high psychoactive doses of psychedelics, thus inducing fundamentally altered 

states of consciousness, could be blinded effectively. To partially mitigate this and increase 

internal validity, all MAPP studies and one PAPD study (Goodwin et al., 2022) employed off-

site independent outcome raters, effectively making the studies triple blinded. It is common for 

psychedelic trials to report that blinding tends to be ineffective (Bird et al., 2021), indicating 

that these studies do not necessarily exhibit lacklustre methodology, but rather reflects a drug 

approval process primarily designed for pharmacological interventions such as 

methylphenidate, paracetamol, or benzodiazepines. Since psychedelics are studied as adjuncts 

to psychotherapy, which itself never have gone through placebo-controlled trials, it raises the 

issue of whether the current double-blind, RCT framework is suited for evaluating this novel 

form of treatment. Finally, expectancy effects are likely confounders contributing to the result. 

Psychedelics in the context of psychiatry is increasingly hyped and framed as game-changing 

substances inducing ineffable subjective experiences, thus invoking, and reinforcing 

expectations among the population, and by extension the participants in the studies. This could 

affect the results of the studies, though the extent to which it is affected is unknown.  

This meta-analysis has a couple of limitations. The first and most severe limitation is 

the lack of statistical reliability measures such as confidence intervals. These were planned to 

be included and reported, but ultimately become omitted due to issues with data extraction. 

Providing these measures for this meta-analysis would explicate the reliability of the reported 

effect sizes, and thus significantly increase the validity of these results. The second limitation 

is that the effect sizes for both MAPP and PAPD are limited in scope to approximately one 

month after final administration. This can largely be attributed to the inclusion criteria 

restricting methodology to be RCT with some form of placebo. Long-term results are often, if 

not exclusively, analysed as in-group comparisons for all included participants in the trials after 

a cross-over has occurred. Loosening these criteria would have allowed for analyses of 

timepoints farther away from the final administration session. Additionally, this would have 

enabled the inclusion of more clinical trials, strengthening the reliability of the results.  

There are multiple studies that have shown persisting effects of MAPP and PAPD well 

beyond the approximate 1-month range this meta-analysis covered. In the included MAPP 

trials, the mean duration of PTSD pre-enrolment were 14 years (Mitchell et al., 2021), 7 years 

(Mithoefer et al., 2018), 18.3 years (Oehen et al., 2013) and 29 years (Ot’alora G et al., 2018). 

Three of these studies conducted a 12-month follow-up where the proportion of participants no 

longer meeting PTSD criteria were 67% (Mithoefer et al., 2018), 42% (Oehen et al., 2013) and 

76% (Ot’alora G et al., 2018). The final MAPP study (Mitchell et al., 2021) have not yet 

published their long-term results, although a MAPS press release announced that interim results 

showed durable improvements in PTSD severity at least 6 months after the final MDMA 

session (Multidisciplinary Association for Psychedelic Studies, 2023b). For PAPD studies, 

multiple follow-up studies have shown significant, sustained reductions in depressive 

symptoms at 6 months (Carhart-Harris et al., 2018) 12 months (Gukasyan et al., 2022) and 4.5 

years (Agin-Liebes et al., 2020). There are multiple factors limiting what conclusions can be 
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drawn from the results of these studies (e.g., limited sample sizes, lack of control group), but 

they are nonetheless indicative of lasting effects deserving of further and more rigorous 

research.  

A possible explanandum derived from contemporary literature for the reported long-

term efficacy of psychedelic-assisted psychotherapy may be the psychedelic-induced 

facilitation of neuroplasticity. The increased neuroplasticity renders a malleable neurological 

framework in which psychotherapeutic interventions is conceivably more efficacious than it 

otherwise would have been. The alterations wrought by the psychotherapy during the 

psychedelic-induced window of enhanced neuroplasticity will persist beyond the window 

itself. Recognising the facilitation of neuroplasticity, there is research being devoted to 

synthesise substances that facilitates neuroplasticity: psychoplastogens. The hope is to 

synthesise effective psychoplastogens obviated from the acute subjective experiences that are 

characteristic of psychedelics since this would allow for more accessible and economical 

treatments. However, some figures within the field would argue that the phenomenology of a 

psychedelic experience is closely intertwined with its therapeutic effects. This was already the 

view of Humphrey Osmond (Osmond, 1957) in the late 1950s, whose coining of the term 

“psychedelic” was founded in this view, hence “mind-manifesting”. The therapeutic potential 

of psychedelics, particularly classical serotonergic tryptamines, may be contingent on their 

ability to invoke a perspectival alterations and manifest novel dimensions of consciousness 

through their highly selective 5-HT2AR agonism. This fundamentally altered state of 

consciousness, in a safe setting with heightened suggestibility, may enable patients to transcend 

maladaptive cognitive schemas and address unresolved emotional conflicts. Many patients 

suffering from PTSD and MDD are not receptive to available treatments and psychotherapeutic 

interventions are associated with high dropout rates. Psychedelic-assisted psychotherapy may 

counteract this by strengthening the therapeutic alliance. For MAPP, one particularly relevant 

mechanism may be the MDMA-induced oxytocin-release that has been shown to promote 

prosocial behaviour. Similarly, the attenuation of amygdala reactivity, alteration of functional 

connectivity towards and between key limbic structures, enhanced emotional empathy and 

altered perceptions of autobiographical memories are all potential mechanisms for inducing a 

cognitive and emotional state where the processing, and reconsolidation of difficult 

experiences, including traumatic ones, are facilitated. Both MDD and PTSD patients display 

heightened levels of resting state functional connectivity, particularly within the DMN. The 

psilocybin-induced deregulation of DMN may be a particularly relevant process for 

overcoming rigid self-referential thought patterns and contribute to perspectival change in 

PAPD.  

The underlying mechanisms of the therapeutic effects are still being investigated, 

though clinical psychedelic research is currently conducted in perpetuity. MAPS recently 

finished the second phase 3 trial for MAPP, essentially replicating the design of Mitchell et al., 

(2021). The results have not yet been made publicly available, though the chief executive 

officer of MAPS public benefit corporation Amy Emerson announced that the results were 

positive: "Now with two positive phase 3 trials complete, we can add this important data to the 

new drug application which we expect to submit in the third quarter of this year." 

(Multidisciplinary Association for Psychedelic Studies, 2023a). COMPASS Pathways 

launched the first phase 3 clinical trial for PAPD in 2022. There is also research underway to 

stratify these interventions against PTSD and MDD. COMPASS Pathways is currently 

conducting a clinical trial investigating psilocybin-assisted psychotherapy for PTSD (Compass 

Pathways, n.d.), and a joint study in Norway-Sweden is being planned for investigating 

MDMA-assisted psychotherapy for depression (Henje, 2023). This stratification could 

illuminate the possibilities and limitations of administering these substances as adjuncts to 
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psychotherapy for refractory psychological disorders. Future psychedelic research would 

benefit from investigating effects that are not strictly part of the clinical domain. Studies on 

humans have found that psychedelics can alter political views (Lyons & Carhart-Harris, 2018), 

personality traits (Maclean et al., 2011) and ontological disposition (Timmermann et al., 2021). 

These findings are far from conclusive, but nonetheless serve as indicators that a broader scope 

of psychedelic research dedicated to providing a comprehensive account of their effects on 

various cognitive domains is warranted.  

In conclusion, psychedelics showed great therapeutic potential in the mid-1900s. After 

decades of extensive stigmatisation and legal impediments, psychedelic-assisted 

psychotherapy is now a re-emergent psychiatric paradigm. Since the advent of SSRIs in the 

1980s, there has been a lack of genuine psychopharmacological innovation, with 

pharmaceutical companies instead allocating their resources in fields like oncology and 

immunology. Psychedelic-assisted therapy is showing promising results for PTSD and 

depressive disorders, including for patients with refractory disorders where other treatments 

have failed to remedy, such as chronic PTSD and TRD. The results of this meta-analysis 

corroborate this promising potential in the short- mid-term, though the results should be 

interpreted with caution due to the lack of reliability measures. While this meta-analysis did 

not investigate long-term effects, there are multiple studies indicating promising long-term 

results as well, deserving of further investigation. Additionally, in accordance with the 

contemporary research paradigm, more RCT studies with more diverse populations would 

benefit the robustness of the clinical findings. Psychedelic research producing robust data could 

aid the endeavour to treat millions who do not experience relief from current treatments.  
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