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Abstract
Post-traumatic stress disorder (PTSD) is a significant public health concern for which existing therapies are
only marginally effective. Indisputably, the primary line of treatment for PTSD is psychotherapy, according
to current treatment guidelines. However, PTSD continues to be a chronic condition even after
psychotherapy, with high psychiatric and medical illness rates. There is a dire need to search for new
compounds and approaches for managing PTSD. The usage of psychedelic substances is a potential new
method. This article reviews the efficacy of psychedelic-assisted therapy in treating PTSD and improving
patient outcomes. It will examine current research on the topic and evaluate the benefits and drawbacks of
different therapies. The current evidence for the use of four different types of psychedelics (3,4-
methylenedioxymethamphetamine, ketamine, classical psychedelics, and cannabis) in the treatment of
PTSD will be reviewed. It will also include an overview of the therapeutic justification, context of use, and
level of evidence available for each drug. Several questions are formulated that could be studied in future
research in order to gain a better understanding of the topic.
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Introduction And Background
Post-traumatic stress disorder (PTSD) is a complex mental disorder that affects 7.7 million adults in the
United States annually, with one in 11 individuals being diagnosed with PTSD at some point in their lives.
More than twice as many women (10%) as men (4%) have PTSD, with sexual assault being the most common
traumatic incidence [1]. According to the DSM-5 criteria, PTSD is a mental health disorder that can develop
after exposure to a traumatic event, such as death, serious injury, or sexual violence [2]. PTSD is
characterized by recurring and distressing symptoms that last at least one month after the traumatic event.
Symptoms of PTSD include dissociative reactions, distressing dreams, avoidance of trauma-related stimuli,
perpetual psychological distress, adverse changes in cognition and mood, and variation in arousal and
reactivity [3]. 

The selective serotonin reuptake inhibitors (SSRIs) sertraline and paroxetine are U.S. Food and Drug
Administration (FDA)-approved first-line therapeutics for the treatment of PTSD [2]. It is estimated that 40-
60% of patients treated with these compounds do not experience any response [4]. Although trauma-focused
psychotherapies, such as prolonged exposure and cognitive behavioral therapy, are considered the most
effective treatments for PTSD, many people do not respond well to these treatments or continue to have
significant symptoms, and dropout rates are high [4]. Poor outcomes from treatment are often associated
with comorbid conditions such as childhood trauma, alcohol and substance abuse, depression, and
dissociation [2]. Therefore, it is essential to identify a beneficial treatment for those typically resistant to
treatment.

Psychedelic-assisted therapy involves a different approach to treating PTSD. It includes an evaluation by a
medical professional to ensure safety, a few sessions to prepare the patient and build rapport, and one to
three (six to eight hours) sessions where the patient is under the psychedelic influence [5]. Finally, there are
integration sessions where the experience is processed and explored [6]. The positive outcomes of these
intensive treatments are likely due to the intensity of the interventions themselves [5]. They also require a
lot of resources, so careful consideration must be given to how they can be integrated into the existing
healthcare systems in a way that is fair and accessible to everyone [6].

The exact mechanisms by which psychedelics produce changes in perception and cognition are not fully
understood. However, they may involve reduced activity in the brain's default mode network and increased
functional connectivity between different brain regions [5]. The neural networks (cingulate, insular,
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prefrontal cortex, amygdala, and hippocampus) that involve the monoamine neurotransmitters like
serotonin, dopamine, and glutamate are altered in PTSD due to trauma and potential genetic susceptibility.
The endocrine and autonomic nervous systems are subsequently impacted by these network alterations,
which results in the physiological and subjective symptoms of PTSD. The neural network and subjective
levels of this process are where psychedelic-assisted therapy has the most observable effects [7].

Figure 1 illustrates the hypothesized impact of psychedelic-assisted therapy on the pathophysiology of PTSD
[7].

FIGURE 1: The hypothesized impact of psychedelic-assisted therapy on
the pathophysiology of PTSD
PTSD - post-traumatic stress disorder; HPA - hypothalamic-pituitary-adrenal 

There has been a recent resurgence of interest in psychedelics as potential medicines representing a new
paradigm in drug development. Although there are still many unanswered questions about how these drugs
work and how effective they are, there has been a reawakening of interest in their potential therapeutic
benefits for conditions ranging from depression and substance abuse to PTSD [4].

This traditional review article will discuss the efficacy of psychedelic-assisted therapies in the treatment of
PTSD and in improving patient outcomes. It will explore the current research on the subject and assess the
pros and cons of these therapies. For this review, we use a broad definition of psychedelic drugs, including
3,4-methylenedioxymethamphetamine (MDMA), ketamine, and cannabis, whose pharmacological profiles
differ significantly from the serotonergic classical psychedelics (such as psilocybin and lysergic acid
diethylamide). However, they all have the ability to induce altered states of consciousness. 

In the sections that follow, we will give a general overview of the evidence that is currently available for four
different types of psychedelics (MDMA, ketamine, classical psychedelics, and cannabis), as well as
background information on the therapeutic justification for each drug, the context in which it is used, and
the level of evidence that is currently available for the treatment of PTSD.

Search strategy 
We comprehensively searched PubMed, Google Scholar, and ScienceDirect databases for English-language
literature. Extensive research was conducted using keywords to validate the studies analyzing and assessing
the efficacy of psychedelic-assisted therapies in managing PTSD. Keywords included lysergic acid
diethylamide (LSD), MDMA, ketamine, psilocybin, PTSD, psychedelic-assisted therapy, hallucinogens,
cannabinoids, dimethyltryptamine (DMT), and synaptic connectivity. All the articles were considered
without the restriction of time of publication or study type, i.e., traditional reviews, systematic reviews,
clinical trials, case-control studies, and cohort studies. Studies were not refined based on age and ethnicity,
and the search had no demographic limitations. Animal studies were excluded. As this is a traditional review
article, Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were not
followed. Data was collected from inception up to October 2022.

Review
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MDMA
MDMA (3,4-Methylenedioxymethamphetamine) was first created in 1912 as a part of the process of making
medicine that helps control bleeding. It was not widely known until the 1970s when its psychoactive effects
were discovered. It gained the attention of many psychotherapists, who started using it as a tool for
psychotherapy. It became widely known as a "party drug" in 1985, after which the U.S. Drug Enforcement
Administration placed it on schedule 1 of the Controlled Substances Act, making its therapeutic use illegal.
Despite its initial therapeutic use, no clinical trials were conducted until 2000 [8]. After this, it has been
studied as a potential treatment for PTSD [9], alcohol use disorder [10], and social anxiety in autistic adults
[11].

Several scientific papers have discussed the potential therapeutic benefits of using MDMA as part of
psychotherapy [12]. It has been demonstrated that MDMA increases prosocial behavior, affective contact
pleasure, and emotional empathy [13]. Additionally, it has been demonstrated to raise subjective judgments
of openness, trust, and interpersonal closeness [14]. From a neurobiological perspective, MDMA has been
shown to reduce activity in the amygdala, a region of the brain associated with fear and anxiety, while
increasing activity in the frontal cortex, a region involved in higher-level thinking and decision-making.
This may benefit people with PTSD, as they often have impaired frontal cortex activity [15].

Six women with chronic PTSD brought on by sexual assault participated in the first clinical trial examining
MDMA-assisted psychotherapy for treating PTSD, which took place in Spain from 2000 to 2002 [16]. Patients
underwent several 90-minute non-drug psychotherapy sessions before and after low doses of MDMA (50 or
75 mg). PTSD symptom reductions were seen in both MDMA groups. However, statistical analysis was not
possible due to the limited patient population. The most significant finding from this study was that giving
MDMA to this demographic appeared to be both physically and mentally safe [16].

The first randomized placebo-controlled trial (RCT) of MDMA-assisted psychotherapy for PTSD was
published in 2010 [9]. In a study of treatment-resistant patients, those who received two sessions of MDMA
(plus an optional booster of 62.5 mg) had better outcomes than those who received a placebo. According to
the study results, 83% of the patients given MDMA no longer met the criteria for PTSD, as opposed to only
25% of the patients in the placebo group [9]. The long-term follow-up results revealed that treatment effects
persisted for three years [17]. These findings were also confirmed in other studies where individuals
receiving MDMA also displayed increases in post-traumatic growth [18]. A pooled analysis of data from six
different RCTs involving 105 patients revealed that those who received MDMA experienced significantly
greater reductions in symptoms of PTSD than those in the control group. After two MDMA sessions, 54.2%
of patients no longer met the diagnosis of PTSD, compared with 22.6% in the control group [12]. According
to studies comparing the efficacy of paroxetine and sertraline with that of MDMA-assisted psychotherapy,
the latter has greater effect sizes and lower dropout rates. Based on these findings, the U.S. Food and Drug
Administration granted MDMA the status of breakthrough therapy for the treatment of PTSD [19].

The side effects of MDMA that users most commonly reported include anxiety, a tight feeling in the jaw,
headache, and fatigue. When the first effects of MDMA become apparent, anxiety episodes can occur but are
readily managed with psychotherapy treatment [12]. MDMA's effects on heart rate and blood pressure
increase in severity as the dosage increases. Some forms of hypertension and severe cardiovascular
pathology are considered to be conditions that would make this medication inadvisable [20]. As induced by
MDMA, slight hyperthermia presents no problem when used in a medical setting [21]. Concerns about
MDMA's potential for abuse and neurotoxicity have been voiced by certain authors [22]. However, the usage
of MDMA under medical supervision has prevented neither of these from happening [12].

Table 1 provides a review of the clinical trials undertaken on the use of MDMA in the management of PTSD.
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Author Study type Study population Conclusion

Mithoefer
et al.
(2018)
[18]

Randomized,
double-blinded
control trial

Twenty-six first responders/veterans with chronic
PTSD. Seven received 75 mg MDMA-assisted
psychotherapy. Twelve received 125 mg MDMA-
assisted psychotherapy. Seven received placebo-
assisted psychotherapy.

The findings of this study suggest that MDMA doses as
low as 75 mg may help ease the symptoms of PTSD.
Additionally, it expands on MDMA's therapeutic success
in treating chronic PTSD and shows promising outcomes
in a particular patient group.

Mithoefer
et al.
(2013)
[17]

A long-term
follow-up
study to
randomized,
double-blinded
control trial

Sixteen participants completed the second
assessment. Evaluated both the experimental
group and the placebo group after they switched
to get MDMA therapy.  

The follow-up study shows that MDMA treatment may
have long-term effects and be sustainable. The study
also questions whether it is necessary to have a third
treatment session to achieve a clinical response.

Mithoefer
et al.
(2011)
[9]  

Randomized,
double-blinded
control trial

Twenty participants with treatment-resistant
PTSD. Twelve received MDMA-assisted
psychotherapy. Eight received placebo-assisted
psychotherapy only.

The study showed that MDMA-assisted psychotherapy
could be an effective treatment for PTSD.

Bouso et
al.
(2008)
[16]

Randomized,
double-blinded
control trial  

Six women with treatment-resistant PTSD. Four
with MDMA-assisted psychotherapy. Two with
psychotherapy only.

There is not enough data from the study to make any firm
conclusions. More research is needed to see if MDMA
can assist with treatment-resistant PTSD.

TABLE 1: Summary of clinical trials conducted on the use of MDMA in PTSD
MDMA - 3,4-Methylenedioxymethamphetamine; PTSD - post-traumatic stress disorder

Ketamine
Ketamine, a noncompetitive N-methyl-D-aspartate-receptor antagonist, was first synthesized in 1962. It
was approved as an anesthetic in 1970 and is often referred to as a "dissociative psychedelic" [23]. Based on
an aversion strategy, ketamine-assisted psychotherapy has been utilized to treat alcoholism and heroin
addiction since the 1990s [24]. Research on ketamine has grown in the last 20 years as a treatment option for
various psychiatric conditions [25]. Multiple clinical studies at the beginning of the early 2000s revealed
ketamine's rapid antidepressant effects [26]. Studies examining its antidepressant benefits [26] and its
implications on suicidal ideation [27] have increased exponentially since then. It is also a candidate for
focusing on emotional memories and is being researched more extensively for the treatment of PTSD [28].

Several neurobiological processes have been proposed for how ketamine might lessen the symptoms of
PTSD [29]. One theory suggests that PTSD is a "synaptic disconnection syndrome". Psychedelic drugs like
ketamine may work by rapidly increasing the brain's ability to form new connections between neurons. This
could explain why these drugs have therapeutic effects [30].

In 41 patients with chronic PTSD and related depressive symptoms, the only RCT on ketamine for the
treatment of PTSD compared a single IV infusion of 0.5 mg/kg ketamine with a single IV infusion of 0.045
mg/kg midazolam [31]. The severity of PTSD symptoms was significantly and quickly reduced by ketamine
infusion, and this effect persisted for seven days following the single infusion. These transient
improvements suggest a rapid neurobiological operating mechanism that is also seen when ketamine is used
to treat depression [31]. Research indicates that ketamine's therapeutic effects on PTSD can be strengthened
and prolonged with repeated infusions, similar to how it is used to treat depression [32]. In another study, 15
war veterans with comorbid PTSD and treatment-resistant depression received six intravenous ketamine
infusions (0.5 mg/kg) throughout 12 days. The median time to relapse was 41 days, and the remission rate
for PTSD was 80% [32].

So far, only one published study has tried using ketamine to treat PTSD using a similar strategy to drug-
assisted psychotherapy [33]. This study combined the administration of ketamine with mindfulness-based
cognitive therapy in order to treat patients with refractory PTSD. Patients received a single intravenous
injection of 0.5 mg/kg ketamine or saline over 40 minutes. Before the treatment, patients were asked to
think about their traumatic experience in a controlled way by reflecting on a personalized story about what
happened. In addition to the infusion, they practiced mindfulness exercises for two cycles (ten minutes
each). Ketamine enhanced a state in which patients passively welcomed the unpleasant memories as they
came rather than reacting fearfully to them. Patients who received ketamine had a much longer-lasting
improvement (34 days) in PTSD symptoms than those who received a placebo (16 days) [33].
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Drowsiness, nausea, dizziness, altered vision, altered perception, and dose-dependent dissociative
symptoms are among the most reported ketamine adverse effects [34]. In some cases, ketamine can cause
transient anxiety [35]. Clinical settings that are supportive can minimize such reactions [35]. Ketamine has
sympathomimetic effects, which raise blood pressure and heart rate. As a result, severe cardiovascular
disease and various types of hypertension are considered contraindications [34]. While the early psychedelic
effects of ketamine are frequently seen as adverse side effects, some of these effects are thought to have
therapeutic benefits from a substance-assisted psychotherapy approach [33].

Classical psychedelics
Psilocybin, lysergic acid diethylamide (LSD), and N, N-dimethyltryptamine (DMT) are a few of the
substances that make up the class of drugs known as "classical psychedelics", and they all work primarily by
agonistic activity at the 5-HT2A receptor [4]. Psilocybin has been studied to treat depression, anxiety [36],
tobacco [37], and alcohol addiction [38]. Results of several recent studies point to the possibility that PTSD
treatment may benefit from the effects of classical psychedelics [4]. It has also been demonstrated that
classical psychedelics reduce the amygdala's responsiveness when processing emotions [39]. This can help
PTSD patients as they frequently exhibit increased amygdala activation [40]. They may also play a
therapeutic role in the management of PTSD by virtue of other acute effects, such as higher levels of
emotional empathy [41], increased insightfulness [42], improvements in acceptance [43], and emotive
transformational events, which has shown to be a key mediator in the long-term psychological change in
other mental disorders [44]. So far, no clinical trials have been conducted to examine the potential of
classical psychedelics for the treatment of PTSD [4].

Classical psychedelics can occasionally cause brief episodes of nausea, vomiting, and discomfort in the body
[36]. They also cause mentally challenging experiences, such as anxiety and confusion [45]. Some patients
may exhibit emotional vulnerability in the days after the therapy, which emphasizes the significance of
receiving psychological assistance [43]. Classical psychedelics can cause an increase in heart rate and blood
pressure. Therefore, some forms of hypertension and severe cardiovascular pathology are contraindications.
When used under medical supervision, they are not harmful to the human body and do not result in
dependence or significant side effects (such as flashbacks) [45].

Cannabinoids 
For thousands of years, people in Asia and the Middle East have used cannabis for religious, therapeutic,
and other purposes [46]. It was first used medically in the West in the 19th century to treat rheumatism,
convulsions, and other conditions [47]. Since the discovery of the endogenous cannabinoid system in the
1990s, scientific research into the medical uses of cannabinoids has grown [46]. The endocannabinoid
system is being extensively researched as a potential therapeutic target for the treatment of PTSD [48]. In
the past 20 years, several nations have legalized medical cannabis. Recently, the World Health Organisation
(WHO) proposed that cannabis be rescheduled to allow for medical applications [49].

There are more than 100 distinct cannabinoids found in cannabis. However, tetrahydrocannabinol (THC) and
cannabidiol (CBD) are the two most researched [50]. In addition, research has also been done on several
synthetic cannabinoids, such as nabilone and dronabinol [51]. Cannabinoids interact with the
endocannabinoid system, which is responsible for emotional memories and mediating the hypothalamic-
pituitary-adrenal response to stress [52]. Chronic stress has been shown to decrease the number of
cannabinoid type 1 receptors [53], which may contribute to symptoms of PTSD such as hyperarousal,
sleeping problems, and intrusive memories [46]. These results lend credence to the use of cannabis in the
management of PTSD.

In contrast to other psychedelic drugs, cannabis and synthetic cannabinoids are primarily utilized and
researched to temporarily relieve PTSD symptoms. They may also have value in substance-assisted
psychotherapy [4]. THC and CBD are two cannabinoids that have demonstrated the ability to promote fear
extinction [54] and to hinder the reconsolidation of fear memories [55]. The efficacy of exposure therapy
might be improved by the tailored use of certain cannabinoids since fear extinction processes are crucial for
successful exposure therapy [48] and because PTSD patients have demonstrated poorer fear extinction
learning and recall than controls [56].

The use of cannabis to treat PTSD has been examined in several research studies. In one study, ten
outpatients already receiving stable medication for their PTSD symptoms were given 5 mg of THC
(sublingually) twice daily as an adjunctive treatment [57]. Overall symptom severity, sleep quality,
nightmare frequency, and hyperarousal symptoms all significantly improved. Because of the limited sample
size, lack of a control group, and interference from other drugs, these results should be viewed with caution
[57].

In a cross-over, placebo-controlled trial, nabilone was administered to ten people living with PTSD from the
Canadian military who had dreams connected to traumatic events [58]. Patients who took nabilone for seven
weeks demonstrated considerably more substantial improvements in their PTSD symptoms based on their
Clinician-Administered PTSD Scale (CAPS) Recurring and Distressing Dream scores, Clinical Global
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Impression of Change scores, and the General Well-Being Questionnaire scores compared to when they got a
placebo [58]. These results support the preliminary findings from previous nabilone studies in 47 PTSD
patients who participated in an open-label chart review study [59] and 104 male inmates who participated in
a retrospective study [60], both of which found that the drug had positive effects on a number of PTSD
symptoms, particularly nightmares and sleep issues. High-quality studies are needed to further investigate
the effects of cannabis on PTSD, according to a new meta-analysis [61].

Cannabinoids frequently cause adverse effects, including lethargy, disorientation, and dry mouth [62].
Vomiting and nausea may occasionally happen during heavy use. Cannabinoids can cause anxiety, mainly if
used in more significant amounts [63]. They may also increase the chance of developing psychotic illnesses
in those predisposed to them [64]. Regular cannabis usage for recreational purposes has also been linked to
cognitive deficiencies, particularly in adolescents [63]. The emergence of cannabis use disorder in
susceptible individuals is another possible risk factor [65]. This highlights the significance of appropriate
screening and treatment monitoring.

Limitations
Classical psychedelics such as psilocybin and LSD have demonstrated encouraging outcomes for treating
several psychiatric conditions. However, the limitations of this study have shown that PTSD-specific clinical
trials are still scarce. There is a need for more extensive randomized controlled trials to assess the safety and
efficacy of cannabinoids, particularly whole-plant cannabis. There are many unanswered questions regarding
appropriate doses, ratios of cannabinoids, methods of administration, long-term risks, and side effects. In
most recent research, therapists observed each patient's internal process as it developed throughout their
medication sessions in a rather non-directive manner. It is still unclear if individuals who are experiencing
the effects of psychedelics might potentially benefit from more direct methods like extended exposure,
cognitive processing therapy, or eye movement desensitization and reprocessing.

Conclusions
There is no doubt that exposure-based psychotherapy should be used as the first line of treatment for PTSD.
However, PTSD frequently persists as a chronic condition with high rates of psychological and medical
comorbidity. Novel therapies that might improve the effectiveness of PTSD treatments are thus urgently
needed. As this review highlights, psychedelic substances provide prospects for a revolutionary method of
treating PTSD. Each of the examined substances has a distinctive potential, from their use to quickly target
PTSD symptoms to their use as adjuncts to support psychotherapy. More research is needed to determine the
safety and efficacy of psychedelics and identify the patients for whom these treatments might be most
effective. Another crucial topic for investigation is contraindications concerning particular symptom
clusters and personality traits. From a therapeutic and neurobiological standpoint, there is also a need to
better comprehend the psychological states these psychedelic substances can induce. These new research
studies will enable us to assess how these alterations may improve the psychotherapeutic treatment of PTSD
and better comprehend the physiological mechanisms of action.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. 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. 2021, 13:e15070.
10.7759/cureus.15070

2. Latimer D, Stocker MD, Sayers K, et al.: MDMA to treat PTSD in adults. Psychopharmacol Bull. 2021, 51:125-
49.

3. Shalev A, Liberzon I, Marmar C: Post-traumatic stress disorder. N Engl J Med. 2017, 376:2459-69.
10.1056/NEJMra1612499

4. Krediet E, Bostoen T, Breeksema J, van Schagen A, Passie T, Vermetten E: Reviewing the potential of
psychedelics for the treatment of PTSD. Int J Neuropsychopharmacol. 2020, 23:385-400.
10.1093/ijnp/pyaa018

5. Reiff CM, Richman EE, Nemeroff CB, et al.: Psychedelics and psychedelic-assisted psychotherapy . Am J
Psychiatry. 2020, 177:391-410. 10.1176/appi.ajp.2019.19010035

6. Averill LA, Abdallah CG: Investigational drugs for assisting psychotherapy for posttraumatic stress disorder
(PTSD): emerging approaches and shifting paradigms in the era of psychedelic medicine. Expert Opin
Investig Drugs. 2022, 31:133-7. 10.1080/13543784.2022.2035358

7. Henner RL, Keshavan MS, Hill KP: Review of potential psychedelic treatments for PTSD . J Neurol Sci. 2022,

2022 Mohamed et al. Cureus 14(10): e30919. DOI 10.7759/cureus.30919 6 of 9

https://dx.doi.org/10.7759/cureus.15070
https://dx.doi.org/10.7759/cureus.15070
https://pubmed.ncbi.nlm.nih.gov/34421149/
https://dx.doi.org/10.1056/NEJMra1612499
https://dx.doi.org/10.1056/NEJMra1612499
https://dx.doi.org/10.1093/ijnp/pyaa018
https://dx.doi.org/10.1093/ijnp/pyaa018
https://dx.doi.org/10.1176/appi.ajp.2019.19010035
https://dx.doi.org/10.1176/appi.ajp.2019.19010035
https://dx.doi.org/10.1080/13543784.2022.2035358
https://dx.doi.org/10.1080/13543784.2022.2035358
https://dx.doi.org/10.1016/j.jns.2022.120302


439:120302. 10.1016/j.jns.2022.120302
8. Passie T : The early use of MDMA (‘Ecstasy’) in psychotherapy (1977-1985) . Drug Science. 2018, 4:1-19.

10.1177/2050324518767442
9. Mithoefer MC, Wagner MT, Mithoefer AT, Jerome L, Doblin R: The safety and efficacy of {+/-}3,4-

methylenedioxymethamphetamine-assisted psychotherapy in subjects with chronic, treatment-resistant
posttraumatic stress disorder: the first randomized controlled pilot study. J Psychopharmacol. 2011, 25:439-
52. 10.1177/0269881110378371

10. Sessa B, Sakal C, O'Brien S, Nutt D: First study of safety and tolerability of 3,4-
methylenedioxymethamphetamine (MDMA)-assisted psychotherapy in patients with alcohol use disorder:
preliminary data on the first four participants. BMJ Case Rep. 2019, 12:e230109. 10.1136/bcr-2019-230109

11. Danforth AL, Grob CS, Struble C, et al.: Reduction in social anxiety after MDMA-assisted psychotherapy
with autistic adults: a randomized, double-blind, placebo-controlled pilot study. Psychopharmacology. 2018,
235:3137-48. 10.1007/s00213-018-5010-9

12. Mithoefer MC, Feduccia AA, Jerome L, et al.: MDMA-assisted psychotherapy for treatment of PTSD: study
design and rationale for phase 3 trials based on pooled analysis of six phase 2 randomized controlled trials.
Psychopharmacology (Berl). 2019, 236:2735-45. 10.1007/s00213-019-05249-5

13. Hysek CM, Schmid Y, Simmler LD, et al.: MDMA enhances emotional empathy and prosocial behavior . Soc
Cogn Affect Neurosci. 2014, 9:1645-52. 10.1093/scan/nst161

14. Schmid Y, Hysek CM, Simmler LD, Crockett MJ, Quednow BB, Liechti ME: Differential effects of MDMA and
methylphenidate on social cognition. J Psychopharmacol. 2014, 28:847-56. 10.1177/0269881114542454

15. Dahlgren MK, Laifer LM, VanElzakker MB, et al.: Diminished medial prefrontal cortex activation during the
recollection of stressful events is an acquired characteristic of PTSD. Psychol Med. 2018, 48:1128-38.
10.1017/S003329171700263X

16. Bouso JC, Doblin R, Farré M, Alcázar MA, Gómez-Jarabo G: MDMA-assisted psychotherapy using low doses
in a small sample of women with chronic posttraumatic stress disorder. J Psychoactive Drugs. 2008, 40:225-
36. 10.1080/02791072.2008.10400637

17. Mithoefer MC, Wagner MT, Mithoefer AT, et al.: Durability of improvement in post-traumatic stress
disorder symptoms and absence of harmful effects or drug dependency after 3,4-
methylenedioxymethamphetamine-assisted psychotherapy: a prospective long-term follow-up study. J
Psychopharmacol. 2013, 27:28-39. 10.1177/0269881112456611

18. Mithoefer MC, Mithoefer AT, Feduccia AA, et al.: 3,4-methylenedioxymethamphetamine (MDMA)-assisted
psychotherapy for post-traumatic stress disorder in military veterans, firefighters, and police officers: a
randomised, double-blind, dose-response, phase 2 clinical trial. Lancet Psychiatry. 2018, 5:486-97.
10.1016/S2215-0366(18)30135-4

19. Feduccia AA, Jerome L, Yazar-Klosinski B, Emerson A, Mithoefer MC, Doblin R: Breakthrough for trauma
treatment: safety and efficacy of MDMA-assisted psychotherapy compared to paroxetine and sertraline.
Front Psychiatry. 2019, 10:650. 10.3389/fpsyt.2019.00650

20. Steinkellner T, Freissmuth M, Sitte HH, Montgomery T: The ugly side of amphetamines: short- and long-
term toxicity of 3,4-methylenedioxymethamphetamine (MDMA, 'Ecstasy'), methamphetamine and D-
amphetamine. Biol Chem. 2011, 392:103-15. 10.1515/BC.2011.016

21. Holze F, Vizeli P, Müller F, et al.: Distinct acute effects of LSD, MDMA, and D-amphetamine in healthy
subjects. Neuropsychopharmacology. 2020, 45:462-71. 10.1038/s41386-019-0569-3

22. Heal DJ, Gosden J, Smith SL: Evaluating the abuse potential of psychedelic drugs as part of the safety
pharmacology assessment for medical use in humans. Neuropharmacology. 2018, 142:89-115.
10.1016/j.neuropharm.2018.01.049

23. Sanz C, Zamberlan F, Erowid E, Erowid F, Tagliazucchi E: The experience elicited by hallucinogens presents
the highest similarity to dreaming within a large database of psychoactive substance reports. Front
Neurosci. 2018, 12:7. 10.3389/fnins.2018.00007

24. Krupitsky EM, Burakov AM, Dunaevsky IV, Romanova TN, Slavina TY, Grinenko AY: Single versus repeated
sessions of ketamine-assisted psychotherapy for people with heroin dependence. J Psychoactive Drugs.
2007, 39:13-9. 10.1080/02791072.2007.10399860

25. Zarate CA Jr, Singh JB, Carlson PJ, et al.: A randomized trial of an N-methyl-D-aspartate antagonist in
treatment-resistant major depression. Arch Gen Psychiatry. 2006, 63:856-64. 10.1001/archpsyc.63.8.856

26. Fond G, Loundou A, Rabu C, et al.: Ketamine administration in depressive disorders: a systematic review
and meta-analysis. Psychopharmacology. 2014, 231:3663-76. 10.1007/s00213-014-3664-5

27. Wilkinson ST, Ballard ED, Bloch MH, et al.: The effect of a single dose of intravenous ketamine on suicidal
ideation: a systematic review and individual participant data meta-analysis. Am J Psychiatry. 2018, 175:150-
8. 10.1176/appi.ajp.2017.17040472

28. Murrough JW, Iosifescu DV, Chang LC, et al.: Antidepressant efficacy of ketamine in treatment-resistant
major depression: a two-site randomized controlled trial. Am J Psychiatry. 2013, 170:1134-42.
10.1176/appi.ajp.2013.13030392

29. Krystal JH, Abdallah CG, Averill LA, et al.: Synaptic loss and the pathophysiology of PTSD: implications for
ketamine as a prototype novel therapeutic. Curr Psychiatry Rep. 2017, 19:74. 10.1007/s11920-017-0829-z

30. Ly C, Greb AC, Cameron LP, et al.: Psychedelics promote structural and functional neural plasticity . Cell
Rep. 2018, 23:3170-82. 10.1016/j.celrep.2018.05.022

31. Feder A, Parides MK, Murrough JW, et al.: Efficacy of intravenous ketamine for treatment of chronic
posttraumatic stress disorder: a randomized clinical trial. JAMA Psychiatry. 2014, 71:681-8.
10.1001/jamapsychiatry.2014.62

32. Albott CS, Lim KO, Forbes MK, et al.: Efficacy, safety, and durability of repeated ketamine infusions for
comorbid posttraumatic stress disorder and treatment-resistant depression. J Clin Psychiatry. 2018,
79:m11634. 10.4088/JCP.17m11634

33. Pradhan B, Mitrev L, Moaddell R, Wainer IW: d-Serine is a potential biomarker for clinical response in
treatment of post-traumatic stress disorder using (R,S)-ketamine infusion and TIMBER psychotherapy: a
pilot study. Biochim Biophys Acta Proteins Proteom. 2018, 1866:831-9. 10.1016/j.bbapap.2018.03.006

2022 Mohamed et al. Cureus 14(10): e30919. DOI 10.7759/cureus.30919 7 of 9

https://dx.doi.org/10.1016/j.jns.2022.120302
https://dx.doi.org/10.1177/2050324518767442
https://dx.doi.org/10.1177/2050324518767442
https://dx.doi.org/10.1177/0269881110378371
https://dx.doi.org/10.1177/0269881110378371
https://dx.doi.org/10.1136/bcr-2019-230109
https://dx.doi.org/10.1136/bcr-2019-230109
https://dx.doi.org/10.1007/s00213-018-5010-9
https://dx.doi.org/10.1007/s00213-018-5010-9
https://dx.doi.org/10.1007/s00213-019-05249-5
https://dx.doi.org/10.1007/s00213-019-05249-5
https://dx.doi.org/10.1093/scan/nst161
https://dx.doi.org/10.1093/scan/nst161
https://dx.doi.org/10.1177/0269881114542454
https://dx.doi.org/10.1177/0269881114542454
https://dx.doi.org/10.1017/S003329171700263X
https://dx.doi.org/10.1017/S003329171700263X
https://dx.doi.org/10.1080/02791072.2008.10400637
https://dx.doi.org/10.1080/02791072.2008.10400637
https://dx.doi.org/10.1177/0269881112456611
https://dx.doi.org/10.1177/0269881112456611
https://dx.doi.org/10.1016/S2215-0366(18)30135-4
https://dx.doi.org/10.1016/S2215-0366(18)30135-4
https://dx.doi.org/10.3389/fpsyt.2019.00650
https://dx.doi.org/10.3389/fpsyt.2019.00650
https://dx.doi.org/10.1515/BC.2011.016
https://dx.doi.org/10.1515/BC.2011.016
https://dx.doi.org/10.1038/s41386-019-0569-3
https://dx.doi.org/10.1038/s41386-019-0569-3
https://dx.doi.org/10.1016/j.neuropharm.2018.01.049
https://dx.doi.org/10.1016/j.neuropharm.2018.01.049
https://dx.doi.org/10.3389/fnins.2018.00007
https://dx.doi.org/10.3389/fnins.2018.00007
https://dx.doi.org/10.1080/02791072.2007.10399860
https://dx.doi.org/10.1080/02791072.2007.10399860
https://dx.doi.org/10.1001/archpsyc.63.8.856
https://dx.doi.org/10.1001/archpsyc.63.8.856
https://dx.doi.org/10.1007/s00213-014-3664-5
https://dx.doi.org/10.1007/s00213-014-3664-5
https://dx.doi.org/10.1176/appi.ajp.2017.17040472
https://dx.doi.org/10.1176/appi.ajp.2017.17040472
https://dx.doi.org/10.1176/appi.ajp.2013.13030392
https://dx.doi.org/10.1176/appi.ajp.2013.13030392
https://dx.doi.org/10.1007/s11920-017-0829-z
https://dx.doi.org/10.1007/s11920-017-0829-z
https://dx.doi.org/10.1016/j.celrep.2018.05.022
https://dx.doi.org/10.1016/j.celrep.2018.05.022
https://dx.doi.org/10.1001/jamapsychiatry.2014.62
https://dx.doi.org/10.1001/jamapsychiatry.2014.62
https://dx.doi.org/10.4088/JCP.17m11634
https://dx.doi.org/10.4088/JCP.17m11634
https://dx.doi.org/10.1016/j.bbapap.2018.03.006
https://dx.doi.org/10.1016/j.bbapap.2018.03.006


34. aan het Rot M, Collins KA, Murrough JW, Perez AM, Reich DL, Charney DS, Mathew SJ: Safety and efficacy
of repeated-dose intravenous ketamine for treatment-resistant depression. Biol Psychiatry. 2010, 67:139-45.
10.1016/j.biopsych.2009.08.038

35. Aust S, Gärtner M, Basso L, et al.: Anxiety during ketamine infusions is associated with negative treatment
responses in major depressive disorder. Eur Neuropsychopharmacol. 2019, 29:529-38.
10.1016/j.euroneuro.2019.02.005

36. Griffiths RR, Johnson MW, Carducci MA, et al.: Psilocybin produces substantial and sustained decreases in
depression and anxiety in patients with life-threatening cancer: a randomized double-blind trial. J
Psychopharmacol. 2016, 30:1181-97. 10.1177/0269881116675513

37. 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. 2014, 28:983-92. 10.1177/0269881114548296

38. Bogenschutz MP, Podrebarac SK, Duane JH, et al.: Clinical interpretations of patient experience in a trial of
psilocybin-assisted psychotherapy for alcohol use disorder. Front Pharmacol. 2018, 9:100.
10.3389/fphar.2018.00100

39. Mueller F, Lenz C, Dolder PC, et al.: Acute effects of LSD on amygdala activity during processing of fearful
stimuli in healthy subjects. Transl Psychiatry. 2017, 7:e1084. 10.1038/tp.2017.54

40. Francati V, Vermetten E, Bremner JD: Functional neuroimaging studies in posttraumatic stress disorder:
review of current methods and findings. Depress Anxiety. 2007, 24:202-18. 10.1002/da.20208

41. Pokorny T, Preller KH, Kometer M, Dziobek I, Vollenweider FX: Effect of psilocybin on empathy and moral
decision-making. Int J Neuropsychopharmacol. 2017, 20:747-57. 10.1093/ijnp/pyx047

42. Kometer M, Pokorny T, Seifritz E, Volleinweider FX: Psilocybin-induced spiritual experiences and
insightfulness are associated with synchronization of neuronal oscillations. Psychopharmacology. 2015,
232:3663-76. 10.1007/s00213-015-4026-7

43. Watts R, Day C, Krzanowski J, Nutt D, Carhart-Harris R: Patients’ accounts of increased “connectedness”
and “acceptance” after psilocybin for treatment-resistant depression. J Humanist Psychol. 2017, 57:520-64.
10.1177/0022167817709585

44. Roseman L, Haijen E, Idialu-Ikato K, Kaelen M, Watts R, Carhart-Harris R: Emotional breakthrough and
psychedelics: validation of the emotional breakthrough inventory. J Psychopharmacol. 2019, 33:1076-87.
10.1177/0269881119855974

45. Johnson MW, Griffiths RR, Hendricks PS, Henningfield JE: The abuse potential of medical psilocybin
according to the 8 factors of the Controlled Substances Act. Neuropharmacology. 2018, 142:143-66.
10.1016/j.neuropharm.2018.05.012

46. Hill MN, Campolongo P, Yehuda R, Patel S: Integrating endocannabinoid signaling and cannabinoids into
the biology and treatment of posttraumatic stress disorder. Neuropsychopharmacology. 2018, 43:80-102.
10.1038/npp.2017.162

47. Crocq MA: History of cannabis and the endocannabinoid system . Dialogues Clin Neurosci. 2020, 22:223-8.
10.31887/DCNS.2020.22.3/mcrocq

48. Passie T, Emrich HM, Karst M, Brandt SD, Halpern JH: Mitigation of post-traumatic stress symptoms by
Cannabis resin: a review of the clinical and neurobiological evidence. Drug Test Anal. 2012, 4:649-59.
10.1002/dta.1377

49. Mayor S: WHO proposes rescheduling cannabis to allow medical applications. BMJ. 2019, 364:l574.
10.1136/bmj.l574

50. Berman P, Futoran K, Lewitus GM, Mukha D, Benami M, Shlomi T, Meiri D: A new ESI-LC/MS approach for
comprehensive metabolic profiling of phytocannabinoids in Cannabis. Sci Rep. 2018, 8:14280.
10.1038/s41598-018-32651-4

51. Freeman TP, Hindocha C, Green SF, Bloomfield MA: Medicinal use of cannabis based products and
cannabinoids. BMJ. 2019, 365:l1141. 10.1136/bmj.l1141

52. Ney LJ, Matthews A, Bruno R, Felmingham KL: Cannabinoid interventions for PTSD: where to next? . Prog
Neuropsychopharmacol Biol Psychiatry. 2019, 93:124-40. 10.1016/j.pnpbp.2019.03.017

53. Morena M, Patel S, Bains JS, Hill MN: Neurobiological interactions between stress and the endocannabinoid
system. Neuropsychopharmacology. 2016, 41:80-102. 10.1038/npp.2015.166

54. Rabinak CA, Angstadt M, Lyons M, Mori S, Milad MR, Liberzon I, Phan KL: Cannabinoid modulation of
prefrontal-limbic activation during fear extinction learning and recall in humans. Neurobiol Learn Mem.
2014, 113:125-34. 10.1016/j.nlm.2013.09.009

55. Stern CA, da Silva TR, Raymundi AM, et al.: Cannabidiol disrupts the consolidation of specific and
generalized fear memories via dorsal hippocampus CB1 and CB2 receptors. Neuropharmacology. 2017,
125:220-30. 10.1016/j.neuropharm.2017.07.024

56. Norrholm SD, Jovanovic T, Olin IW, Sands LA, Karapanou I, Bradley B, Ressler KJ: Fear extinction in
traumatized civilians with posttraumatic stress disorder: relation to symptom severity. Biol Psychiatry.
2011, 69:556-63. 10.1016/j.biopsych.2010.09.013

57. Roitman P, Mechoulam R, Cooper-Kazaz R, Shalev A: Preliminary, open-label, pilot study of add-on oral
Δ9-tetrahydrocannabinol in chronic post-traumatic stress disorder. Clin Drug Investig. 2014, 34:587-91.
10.1007/s40261-014-0212-3

58. Jetly R, Heber A, Fraser G, Boisvert D: The efficacy of nabilone, a synthetic cannabinoid, in the treatment of
PTSD-associated nightmares: A preliminary randomized, double-blind, placebo-controlled cross-over
design study. Psychoneuroendocrinology. 2015, 51:585-8. 10.1016/j.psyneuen.2014.11.002

59. Fraser GA: The use of a synthetic cannabinoid in the management of treatment-resistant nightmares in
posttraumatic stress disorder (PTSD). CNS Neurosci Ther. 2009, 15:84-8. 10.1111/j.1755-5949.2008.00071.x

60. Cameron C, Watson D, Robinson J: Use of a synthetic cannabinoid in a correctional population for
posttraumatic stress disorder-related insomnia and nightmares, chronic pain, harm reduction, and other
indications: a retrospective evaluation. J Clin Psychopharmacol. 2014, 34:559-64.
10.1097/JCP.0000000000000180

61. Black N, Stockings E, Campbell G, et al.: Cannabinoids for the treatment of mental disorders and symptoms
of mental disorders: a systematic review and meta-analysis. Lancet Psychiatry. 2019, 6:995-1010.

2022 Mohamed et al. Cureus 14(10): e30919. DOI 10.7759/cureus.30919 8 of 9

https://dx.doi.org/10.1016/j.biopsych.2009.08.038
https://dx.doi.org/10.1016/j.biopsych.2009.08.038
https://dx.doi.org/10.1016/j.euroneuro.2019.02.005
https://dx.doi.org/10.1016/j.euroneuro.2019.02.005
https://dx.doi.org/10.1177/0269881116675513
https://dx.doi.org/10.1177/0269881116675513
https://dx.doi.org/10.1177/0269881114548296
https://dx.doi.org/10.1177/0269881114548296
https://dx.doi.org/10.3389/fphar.2018.00100
https://dx.doi.org/10.3389/fphar.2018.00100
https://dx.doi.org/10.1038/tp.2017.54
https://dx.doi.org/10.1038/tp.2017.54
https://dx.doi.org/10.1002/da.20208
https://dx.doi.org/10.1002/da.20208
https://dx.doi.org/10.1093/ijnp/pyx047
https://dx.doi.org/10.1093/ijnp/pyx047
https://dx.doi.org/10.1007/s00213-015-4026-7
https://dx.doi.org/10.1007/s00213-015-4026-7
https://dx.doi.org/10.1177/0022167817709585
https://dx.doi.org/10.1177/0022167817709585
https://dx.doi.org/10.1177/0269881119855974
https://dx.doi.org/10.1177/0269881119855974
https://dx.doi.org/10.1016/j.neuropharm.2018.05.012
https://dx.doi.org/10.1016/j.neuropharm.2018.05.012
https://dx.doi.org/10.1038/npp.2017.162
https://dx.doi.org/10.1038/npp.2017.162
https://dx.doi.org/10.31887/DCNS.2020.22.3/mcrocq
https://dx.doi.org/10.31887/DCNS.2020.22.3/mcrocq
https://dx.doi.org/10.1002/dta.1377
https://dx.doi.org/10.1002/dta.1377
https://dx.doi.org/10.1136/bmj.l574
https://dx.doi.org/10.1136/bmj.l574
https://dx.doi.org/10.1038/s41598-018-32651-4
https://dx.doi.org/10.1038/s41598-018-32651-4
https://dx.doi.org/10.1136/bmj.l1141
https://dx.doi.org/10.1136/bmj.l1141
https://dx.doi.org/10.1016/j.pnpbp.2019.03.017
https://dx.doi.org/10.1016/j.pnpbp.2019.03.017
https://dx.doi.org/10.1038/npp.2015.166
https://dx.doi.org/10.1038/npp.2015.166
https://dx.doi.org/10.1016/j.nlm.2013.09.009
https://dx.doi.org/10.1016/j.nlm.2013.09.009
https://dx.doi.org/10.1016/j.neuropharm.2017.07.024
https://dx.doi.org/10.1016/j.neuropharm.2017.07.024
https://dx.doi.org/10.1016/j.biopsych.2010.09.013
https://dx.doi.org/10.1016/j.biopsych.2010.09.013
https://dx.doi.org/10.1007/s40261-014-0212-3
https://dx.doi.org/10.1007/s40261-014-0212-3
https://dx.doi.org/10.1016/j.psyneuen.2014.11.002
https://dx.doi.org/10.1016/j.psyneuen.2014.11.002
https://dx.doi.org/10.1111/j.1755-5949.2008.00071.x
https://dx.doi.org/10.1111/j.1755-5949.2008.00071.x
https://dx.doi.org/10.1097/JCP.0000000000000180
https://dx.doi.org/10.1097/JCP.0000000000000180
https://dx.doi.org/10.1016/S2215-0366(19)30401-8


10.1016/S2215-0366(19)30401-8
62. MacCallum CA, Russo EB: Practical considerations in medical cannabis administration and dosing . Eur J

Intern Med. 2018, 49:12-9. 10.1016/j.ejim.2018.01.004
63. Wolff V, Rouyer O, Geny B: Adverse health effects of marijuana use . N Engl J Med. 2014, 371:878-9.

10.1056/NEJMc1407928
64. Hamilton I, Monaghan M: Cannabis and psychosis: are we any closer to understanding the relationship? .

Curr Psychiatry Rep. 2019, 21:48. 10.1007/s11920-019-1044-x
65. Hasin DS, Kerridge BT, Saha TD, et al.: Prevalence and correlates of DSM-5 cannabis use disorder, 2012-

2013: findings from the National Epidemiologic Survey on Alcohol and Related Conditions-III. Am J
Psychiatry. 2016, 173:588-99. 10.1176/appi.ajp.2015.15070907

2022 Mohamed et al. Cureus 14(10): e30919. DOI 10.7759/cureus.30919 9 of 9

https://dx.doi.org/10.1016/S2215-0366(19)30401-8
https://dx.doi.org/10.1016/j.ejim.2018.01.004
https://dx.doi.org/10.1016/j.ejim.2018.01.004
https://dx.doi.org/10.1056/NEJMc1407928
https://dx.doi.org/10.1056/NEJMc1407928
https://dx.doi.org/10.1007/s11920-019-1044-x
https://dx.doi.org/10.1007/s11920-019-1044-x
https://dx.doi.org/10.1176/appi.ajp.2015.15070907
https://dx.doi.org/10.1176/appi.ajp.2015.15070907

	The Efficacy of Psychedelic-Assisted Therapy in Managing Post-traumatic Stress Disorder (PTSD): A New Frontier?
	Abstract
	Introduction And Background
	FIGURE 1: The hypothesized impact of psychedelic-assisted therapy on the pathophysiology of PTSD
	Search strategy

	Review
	MDMA
	TABLE 1: Summary of clinical trials conducted on the use of MDMA in PTSD

	Ketamine
	Classical psychedelics
	Cannabinoids
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


