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ABSTRACT

Globally, approximately 3.9% of the population is estimated to experience Post Traumatic Stress Disorder during their
lifetime. PTSD is characterized as a complex mental health condition that develops following exposure to traumatic events,
manifesting through intrusive thoughts, hyperarousal, and avoidance behaviors. Despite psychotherapy and conventional
pharmacotherapy being the standard primary treatments, a significant number of individuals with PTSD continue to suffer
from chronic symptoms and substantial psychiatric and medical comorbidities, underscoring a critical need for innovative
therapeutic interventions.

A broad consensus in the literature indicates that existing PTSD treatments offer only marginal effectiveness for a
considerable proportion of affected individuals. To address this, the present narrative review endeavors to synthesize the
available knowledge regarding novel treatments for PTSD, specifically focusing on psychedelic drugs, acknowledging the
current limitations in high-quality empirical literature on the subject.

The primary objective of this study is to conduct a narrative review on the efficacy of psychedelic therapy in managing
PTSD. This involves examining current research and evaluating the benefits and drawbacks associated with various
psychedelic interventions. The central clinical question explored is: For patients diagnosed with PTSD, what are the current
and emerging psychedelic-based pharmacological treatments, and what is their prospective role in future clinical integration?
It is anticipated that this study will provide valuable insights to both practitioners and patients regarding the potential utility
of psychedelic compounds within the therapeutic landscape of PTSD.
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Introduction

Posttraumatic Stress Disorder is a severe and often chronic psychiatric condition that can emerge
following direct or indirect exposure to actual or threatened death, serious injury, or sexual violence (First et
al., 2022; Siddaway, 2024). The fifth edition, text revision, of the Diagnostic and Statistical Manual of Mental
Disorders reclassifies PTSD within the category of 'trauma- and stressor-related disorders,' emphasizing its
etiology rooted in traumatic exposure. For a diagnosis, symptoms must persist for at least one month and cause
significant functional impairment.

PTSD is understood through various classifications and subtypes. The DSM-5-TR outlines four core
symptom clusters: intrusion, avoidance, negative alterations in cognitions and mood, and marked alterations
in arousal and reactivity (Du et al., 2022). Intrusion symptoms include distressing memories, nightmares, and
flashbacks; avoidance involves evading trauma-related thoughts, feelings, or external reminders; negative
alterations in cognitions and mood manifest as distorted beliefs, persistent negative emotional states, and
feelings of detachment; and alterations in arousal and reactivity include irritability, hypervigilance, and sleep
disturbances. The International Classification of Diseases, 11th version, also recognizes standard PTSD and
additionally includes Complex PTSD, characterized by symptoms of dysregulation, negative self-concept, and
difficulties in relationships, beyond the core PTSD symptoms (Fung et al., 2025).

"Flashbacks" are a hallmark symptom of PTSD, defined in DSM-5-TR and ICD-11 as the intrusive re-
experiencing of traumatic events in the present. These distressing, sensory-based involuntary memories often
occur uncontrollably while awake and can also manifest as nightmares during sleep. They can range from
fleeting sensations of the traumatic experience re-occurring to a complete disconnection from current
surroundings. Flashbacks are considered a unique symptom distinguishing PTSDs (Siddaway, 2025).
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Traumatic events are common, with more than 70% of adults worldwide exposed at least once in their
lifetime, and approximately 10% developing PTSD (Du et al., 2022). A multitude of risk factors contribute to
its development, including pre-trauma, peri-trauma, and post-trauma factors (Jones et al., 2024; Jowf et al.,
2022). These include experiences such as sexual violence, where over half of women experiencing it develop
PTSD (Li et al., 2023). War-related trauma significantly increases risk, with recent studies showing PTSD
prevalence rates up to 22% among military personnel (Tedla et al., 2024). Refugee status is a substantial risk
factor, with systematic reviews demonstrating elevated PTSD rates due to cumulative traumas like war,
persecution, and loss (Andualem et al., 2024; Bryant et al., 2023; Handiso et al., 2023; Lechner-Meichsner et
al., 2024; Nowak et al., 2023; Patané¢ et al., 2022). Personal losses, such as the unexpected death of a loved
one, are also significant risk factors for PTSD, especially sudden or violent losses (Rheingold et al., 2024;
Wild et al., 2023). Life-threatening severe medical illnesses and critical care events are recognized triggers for
PTSD, with survivors of intensive care units frequently experiencing symptoms (Carlson et al., 2023;
Lunkenheimer et al., 2023). Complications during pregnancy or childbirth, including obstetric interventions,
obstetric violence, previous mental illness, and poor social support, can also precipitate postpartum PTSD
(Khsim et al., 2022; Nguyen et al., 2022). Natural disasters are potent traumatic stressors, often resulting in
PTSD (Golitaleb et al., 2022). Genetic factors also play a role, with studies indicating heritable components
influence vulnerability and risk (Nievergelt et al., 2023).

Globally, the prevalence of PTSD varies significantly, with a lifetime prevalence estimated at 3.9% and
annual prevalence up to 3.5% in US adults (Koenen et al., 2017). An umbrella review of PTSD prevalence
indicates a wide range from 2.5% to 74%, depending on assessment methods and trauma nature (Schincariol
et al., 2024). Higher rates are often observed in post-conflict settings (Fung et al., 2025). There are also notable
sex differences, with women generally having a higher risk of developing PTSD and exhibiting different
vulnerabilities to specific risk factors compared to men (Schincariol et al., 2024). Social disadvantages,
including younger age, female sex, being unmarried, lower education, and lower household income, are
associated with an increased risk of lifetime PTSD among trauma-exposed individuals (Koenen et al., 2017).

The economic burden of PTSD is substantial for both individuals and society. In the United States, the
total excess cost of PTSD in 2018 was estimated to be considerable, driven by direct healthcare costs and
indirect costs such as unemployment. For military populations, the burden is heavily influenced by disability
and direct healthcare costs (Davis et al., 2022). These costs rival those of other major mental health conditions,
with a higher economic burden observed in patients with PTSD and mental health comorbidities (Davis et al.,
2022; Stanicic et al., 2024; Vliet et al., 2024).

Comorbidity is the norm for PTSD, with frequent occurrence in affected cases. Over 80% of individuals
with PTSD in the general population experience at least one additional lifetime mental health disorder, and
around 50% experience three or more (Qassem et al., 2020; Sbisa et al., 2024). Major depression is the most
common co-occurring condition, with its frequency increasing with PTSD symptom severity. Other frequent
psychiatric comorbidities include various anxiety disorders and substance use disorders (Qassem et al., 2020).
Physical health conditions frequently associated with PTSD span multiple systems, including metabolic,
circulatory, and musculoskeletal diseases (Ferretti et al., 2019; Lunkenheimer et al., 2023). Autoimmune
diseases are also increasingly recognized as comorbidities (Mandagere et al., 2025). These physical health
consequences may lead to increased healthcare utilization and premature death (Moder et al., 2025).

Pathophysiology

The neurobiological underpinnings of post-traumatic stress disorder are characterized by a complex
interplay of genetic predispositions, epigenetic modifications, and environmental factors (Ressler et al., 2022;
Seah et al., 2025). These interactions contribute to observable alterations in brain structure and function,
particularly within neural circuits vital for fear processing, emotional regulation, and memory consolidation.
Recent advancements in neuroimaging and molecular research have deepened the understanding of these
mechanisms (Hinojosa et al., 2024). Proposed theories of PTSD pathophysiology often center on dysregulation
within a fear learning and memory network, prominently involving the amygdala, hippocampus, and prefrontal
cortex (Harnett et al., 2020; Ressler et al., 2022). The amygdala plays a critical role in the acquisition and
expression of fear, while the hippocampus is crucial for contextual processing and the extinction of fear
memories (Ressler et al., 2022). Dysfunction in the medial prefrontal cortex, which normally inhibits threat-
related memories and behaviors, is also frequently observed (Igbal et al., 2023; Ressler et al., 2022).

Furthermore, alterations in neurotransmitter systems and the hypothalamic-pituitary-adrenal axis are
key components of PTSD's pathophysiology (Igbal et al., 2023; Sbisa et al., 2024). The noradrenergic system,
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for instance, is implicated in enhanced encoding of emotional memories and hyperarousal; similarly,
imbalances in other neurotransmitters such as serotonin, glutamate/GABA, and dopamine, alongside
neuropeptides like corticotropin-releasing factor and the opioid system, contribute to the stress response and
fear conditioning deficits observed in PTSD (Charney, 1993; Igbal et al., 2023; Tedesco et al., 2021; Torres-
Berrio & Nava-Mesa, 2018). Cognitively, PTSD is associated with impaired control over emotional cues,
manifesting as re-experiencing symptoms, and deficits in processing speed, verbal learning, memory, attention,
and working memory (Hayes et al., 2012; Sep et al., 2021; Suliman et al., 2025). This is further compounded
by theories suggesting that trauma memories are often fragmented, sensory-based, and involuntarily triggered,
which contributes to a persistent sense of threat and negative appraisals of the event and its consequences (Chiu
et al., 2023).

Chronic overactivation of the sympathoadrenal medullary system and the hypothalamic-pituitary-
adrenocortical axis, induced by ongoing stress, perpetuates this heightened arousal, thereby contributing to
PTSD progression (Azevedo et al., 2024). These physiological changes can culminate in structural brain
alterations, including decreased volumes in cortical areas such as the prefrontal cortex and anterior cingulate
cortex, along with white matter tract abnormalities and gray matter changes in the hippocampus and basolateral
amygdala (Bird et al., 2021; Igbal et al., 2023).

Methodology

The methodological approach employed in this article encompassed the synthesis of evidence derived
from randomized controlled trials, observational studies, and meta-analyses. A comprehensive literature
review was conducted utilizing databases such as PubMed and Google Scholar, supplemented, in specific cases,
by direct correspondence with authors. This work integrates data from a diverse array of research to offer a
holistic perspective on pharmacological treatments for PTSD involving psychedelics, emphasizing their
hypothesized mechanisms of action and demonstrated clinical efficacy.

Psilocybin

Psilocybin is a naturally occurring tryptamine alkaloid, chemically identified as 4-phosphoryloxy—
dimethyltryptamine (Glatfelter et al., 2022). It functions as a serotonergic psychedelic and a prodrug,
converting into its psychoactive metabolite, psilocin (4-hydroxy—dimethyltryptamine), upon ingestion
(Irizarry et al., 2022). This compound was first isolated in 1957 by Albert Hofmann. (Hofmann et al., 1958)
Psilocybin is found in various species of "magic mushrooms," predominantly within the Psilocybe genus, but
also in Panaeolus, Pluteus, and Gymnopilus species, with natural habitats spanning regions like South America,
Mexico, and subtropical areas of the United States (Court et al., 2022; Strauss et al., 2022). The most common
route of administration for psilocybin is oral ingestion (Straumann et al., 2024). For research and therapeutic
applications, pure psilocybin can be extracted from these fungi using methods such as methanolic extraction
or microwave-assisted extraction (Polo-Castellano et al., 2022). Additionally, kilogram-scale chemical
synthesis methods have been developed to ensure consistent yield and purity of the compound (Kargbo et al.,
2020). This allows for rigorous control over dosage and minimizes the variability often associated with other
naturally derived substances, which is critical for clinical trials investigating its efficacy in conditions like
PTSD (Choi et al., 2024).

Mechanism of action

Psilocybin and its active metabolite, psilocin, exert their psychotropic effects primarily through agonism
at serotonin 5-HT2A receptors, particularly those located in cortical regions. This interaction is thought to
modulate glutamatergic neurotransmission, leading to altered functional connectivity within brain networks
such as the default mode network, and is attributed to anxiolytic, antidepressant and halucinogenic properties
of psilocybin. (Choi et al., 2024). This agonism also extends to various other serotonin receptor subtypes,
although their precise contributions to psilocin's therapeutic effects remain less characterized (Dodd et al.,
2022). Specifically, psilocin acts as a partial agonistat 5-HT1A, 5-HT1D, 5-HT1E, 5-HT2A, 5-HT2B, 5-HT2C,
5-HT5A, 5-HT6, and 5-HT7 receptors, and as a full agonist at 5-HT1B and 5-HT1F receptors, albeit with
varying affinities. The high affinity for the 5-HT2A receptor subtype is particularly responsible for the
psychotropic effects of psilocin, especially within the amygdala, thalamus, and prefrontal cortex (Yerubandi
etal., 2024).
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Efficacy

Emerging clinical research indicates a growing interest in the efficacy of psilocybin for Post-Traumatic
Stress Disorder treatment, particularly reflected in recent studies. A Phase 2, open-label trial published in 2025,
investigating single-dose COMP360 psilocybin in individuals with PTSD, reported a clinically meaningful
reduction in PTSD symptom severity as measured by the CAPS-5 total score. This improvement demonstrated
a rapid onset, observed the day after treatment, and was sustained throughout the trial period. Encouragingly,
over 75% of participants were classified as responders, and over half achieved remission by the 12-week mark,
a result that compares favorably to the approximately 60% response rates typically seen with SSRI treatments
for PTSD. This study is considered a foundational clinical trial for psilocybin in PTSD, being the first to
specifically report on its safety and tolerability in this patient group (McGowan et al., 2025). While large-scale
randomized controlled trials specifically for psilocybin and PTSD were not widely published as of 2021,
ongoing clinical trials suggest a rapidly evolving research landscape. Beyond direct PTSD symptom reduction,
psilocybin has shown evidence in preclinical and other clinical settings for its ability to reduce depressive
symptoms and anxiety, and enhance fear memory extinction, all of which are relevant to the complex
symptomatology of PTSD (Miller & Zoladz, 2025). A meta-analysis from 2022 indicated that psilocybin
treatment, even in microdosing regimens, can lead to overall improvement in psychiatric illnesses including
PTSD, with effects potentially lasting four to eight weeks after two sessions and a noted correlation between
decreased amygdala blood flow and reduced depressive symptoms (Irizarry et al., 2022). This body of work
underscores the therapeutic potential of psilocybin as a novel intervention for PTSD. (Irizarry et al., 2022;
McGowan et al., 2025; Miller & Zoladz, 2025)

Quality of Life and Patient Satisfaction

Clinical research indicates that psilocybin treatment for Posttraumatic Stress Disorder may lead to
notable improvements in patient well-being and quality of life. A Phase 2 open-label clinical trial investigating
single-dose psilocybin for PTSD reported consistent and durable pre-post treatment improvements in quality
of life, as measured by the EQ-5D-5L index score, and reductions in functional impairment. This trial also
observed rapid and sustained improvements in patient-rated PTSD symptom severity (McGowan et al., 2025).
Beyond PTSD-specific outcomes, systematic reviews of randomized controlled trials involving psilocybin for
various psychiatric conditions have shown an enhanced sense of well-being, life satisfaction, and positive
mood that can last up to six months post-treatment, often alongside psychotherapy (IsHak et al., 2023). Patients
have described their psilocybin experiences as profoundly meaningful, suggesting a high degree of satisfaction
with the treatment and reporting increased positive attitudes, mood, social effects, and behavior, with no
adverse effects reported at 14-month follow-up in one study (Daniel & Haberman, 2017). However, further
qualitative research specifically exploring patient experiences and satisfaction with psilocybin-assisted therapy
for PTSD is still an area needing more focused investigation (Schuitmaker, 2023).

Adverse Events

While the therapeutic potential of psilocybin for PTSD is promising, a comprehensive understanding of
its safety profile and potential adverse events is crucial for widespread clinical adoption (Omidian & Omidian,
2025). A study on the safety and tolerability of a single dose of COMP360 psilocybin in individuals with PTSD
reported no serious adverse events or withdrawals over a 12-week period. The most frequently reported adverse
events were mild or moderate, including headaches, nausea, and fatigue. A further 70 treatment-emergent
adverse events were noted on the administration day, with 64 of these resolving by the following day,
underscoring the transient nature of most acute reactions. Other commonly observed adverse events, consistent
with prior psilocybin research, encompassed hallucinations, paresthesia, and alterations in mood and euphoria,
typically resolving quickly (McGowan et al., 2025).

Despite the generally favorable safety profile observed in controlled clinical settings, with adverse
events typically mild and transient and no reported psilocybin-induced psychosis or Hallucinogen Persisting
Perception Disorder (Kaminski & Reinert, 2023; McGowan et al., n.d.), specific concerns regarding suicidality
require careful consideration. The meta-analysis by Roméo et al. (Roméo et al., 2024) reported no suicide
attempts during the acute phase among over 1000 administrations, though three participants engaged in self-
harm in the post-acute phase. This general safety is balanced by individual case reports, such as that by Wahba
et al. (Wahba et al., 2024), detailing a participant experiencing worsening suicidal ideation and prolonged
adverse events following psilocybin administration, even within a clinical setting. Furthermore, a Phase 2 trial
for PTSD noted suicidal ideation in two participants (McGowan et al., 2025). These findings underscore that
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while psilocybin is generally well-tolerated under supervision, rigorous patient selection, intensive clinical
vigilance, and robust therapeutic support are essential to manage the potential for such adverse psychological
reactions, particularly when dealing with complex mental health conditions like PTSD.

How it differs from other psychadelics used in treatment of PTSD?

While other psychedelic compounds like MDMA have shown considerable promise for PTSD treatment,
psilocybin distinguishes itself through its serotonin 5-HT2A receptor agonism, which is believed to mediate
its consciousness-altering and therapeutic effects, potentially offering a distinct neurobiological pathway for
symptom amelioration compared to the empathogenic actions of MDMA (Choi et al., 2024; Sottile & Vida,
2022). Psilocybin primarily affects emotional modulation, neurotransmitters, and neuroplasticity, reducing
amygdala reactivity to negative stimuli and impacting threat response (Choi et al., 2024). In contrast, MDMA
acts primarily through the inhibition of monoamine reuptake, particularly serotonin, leading to an acute surge
of extracellular monoamines and fostering a state of heightened trust, empathy, and self-compassion, which
are key to its "entactogenic" properties (Bird et al., 2021; Sottile & Vida, 2022; Wolfgang et al., 2025).

This difference in pharmacological mechanisms may translate into distinct therapeutic profiles. Studies
suggest that psilocybin's psychological effects can be more variable and less predictable compared to MDMA,
which tends to produce a more stable pattern of effects (Krediet et al., 2020). Furthermore, psilocybin's affect-
intensifying effects, including the potential to amplify anxiety when re-experiencing traumatic memories, may
be more challenging for some PTSD patients (Krediet et al., 2020). Both compounds have received significant
attention, with MDMA-assisted therapy receiving "Breakthrough Therapy" designation for PTSD, and
psilocybin for resistant depression (Bird et al., 2021; Sarparast et al., 2022). These nuanced pharmacological
differences underscore the critical need for tailoring psychedelic-assisted psychotherapy to individual patient
needs and optimizing treatment outcomes for this complex disorder. Some research even explores the potential
benefits of combining these therapies, such as MDMA-assisted therapy followed by psilocybin-assisted
therapy (Bird et al., 2021).

Ketamine

Ketamine is a synthetic arylcyclohexylamine derivative, chemically related to phencyclidine, that was
developed in 1962 by Calvin Stevens of the pharmaceutical laboratory Parke-Davis and was first administered
to humans in 1964 as a less hallucinogenic and shorter-acting anesthetic agent (Hirota & Lambert, 2022).
Ketamine primarily acts as a non-competitive antagonist of the N-methyl-D-aspartate receptor, a crucial
excitatory neurotransmitter receptor in the brain (Bell & Kalso, 2018). This action is fundamental to its diverse
pharmacological effects. As a dissociative anesthetic, ketamine induces a trance-like state characterized by
profound analgesia, sedation, and amnesia, where sensory inputs may reach cortical areas but are not fully
processed in association areas, distinguishing it from traditional anesthetics (Mion & Villevieille, 2013).
Beyond its traditional role in inducing dissociative sedation and analgesia, ketamine's applications have
broadened considerably due to its multifaceted pharmacological properties. It is now recognized for its use in
pain management—including acute, chronic, and cancer-related pain—and as a rapid-acting antidepressant for
various neuropsychiatric disorders, such as treatment-resistant depression, bipolar disorder, anxiety spectrum
disorders, and substance use disorders (Gibuta-Tarlowska et al., 2025; Johnston et al., 2023). Its antidepressant
effects are notably rapid, often manifesting within hours or days rather than weeks or months (Johnston et al.,
2023). Ketamine can be administered via multiple routes, such as intramuscular, intravenous, and intranasal
methods, with intranasal esketamine having received approval for the treatment of resistant depression (Fuller
et al., 2024; Swainson et al., 2022; Tran & MacDougall, 2024).

Mechanism of Action

Primary mechanism of action of ketamine involves non-competitive antagonism of the N-methyl-D-
aspartate receptor, a key excitatory neurotransmitter receptor in the brain (Bell & Kalso, 2018). However, its
pharmacological profile is considerably more intricate, involving modulation of -amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid receptors, mammalian target of rapamycin (mTOR) signaling, and brain-derived
neurotrophic factor (Askariyan et al., 2025; Day & Agrawal, 2025).

For PTSD patients, ketamine's mechanisms are thought to contribute to the restoration of synaptic
connectivity and an increase in neuronal plasticity, particularly at low doses (Day & Agrawal, 2025). This is
crucial as PTSD has been conceptualized as a "synaptic disconnection syndrome" (Krediet et al., 2020;
Mohamed et al., 2022). Ketamine/'s blockade of extra-synaptic NMDA receptors leads to changes in
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intracellular signaling pathways that increase BDNF and AMPA signaling, promoting synaptogenesis and
synaptic spine maturation, which are vital for brain plasticity (Almeida et al., 2024; Day & Agrawal, 2025).
Furthermore, ketamine has shown effects in reducing traumatic memories and fear by acting on synaptic
pathways in key brain regions involved in fear processing, such as the hippocampus, amygdala, and prefrontal
cortex (Almeida et al., 2024). Its impact on glutamate signaling is essential for memory processes like
reconsolidation and extinction learning, which are often impaired in PTSD (Krediet et al., 2020). Additionally,
ketamine modulates dopaminergic neurocircuits and has been found to "silence" excessive NMDA receptor-
dependent burst firing in the lateral habenula, often referred to as the "anti-reward center" of the brain, which
is implicated in depressive symptomatology and negative experiences (Wang et al., 2025).

Efficiacy

Clinical studies have demonstrated that ketamine can lead to rapid and robust reductions in PTSD
symptoms, including intrusive thoughts, avoidance behaviors, hyperarousal, and heightened anxiety. These
effects are often observed within hours and can persist for several weeks, specifically up to 28 days (Beaglehole
etal., 2025; Wang et al., 2025). A systematic review and meta-analysis confirmed that ketamine significantly
reduced Clinician-Administered PTSD scores, PTSD Checklist scores, and Montgomery-Asberg Depression
Rating scores, with benefits noted as early as day one and lasting up to four weeks (Sicignano et al., 2024).
This rapid onset of action and sustained efficacy differentiate ketamine from conventional pharmacological
interventions for PTSD, such as selective serotonin reuptake inhibitors, which typically require prolonged
treatment durations to manifest therapeutic benefits (Wang et al., 2025). Ketamine has also been shown to be
more efficacious than fentanyl for PTSD (Beaglehole et al., 2025). While some research suggests limited
effectiveness of ketamine as a standalone treatment, its potential as a targeted adjunct to trauma-focused
psychotherapy is highlighted (Topel & Ciccone, 2025).

Quality of Life and Patient Satisfaction

Ketamine treatment for Posttraumatic Stress Disorder has demonstrated promising effects on patient
well-being, indirectly suggesting improvements in quality of life and patient satisfaction, primarily through
significant reductions in core PTSD and comorbid depressive symptoms. Clinical trials have revealed that
ketamine can substantially reduce Impact of Events Scale — Revised ratings, with its beneficial effects lasting
up to a week (Beaglehole et al., 2025). Furthermore, ketamine-assisted psychotherapy has been noted to help
patients passively process unpleasant memories, leading to more durable improvements in PTSD symptoms
compared to placebo (Mohamed et al., 2022). Long-term treatment with ketamine has also been associated
with reduced hospitalization rates for severe comorbid conditions like PTSD and treatment-resistant depression
further supporting its positive impact on patient outcomes and overall quality of life (Almeida et al., 2024).

2

Adverse events

Ketamine therapy for PTSD is associated with a range of adverse events, which are generally well-
documented across clinical studies. Frequently reported side effects include drowsiness, nausea, dizziness,
altered vision, and altered perception (Krediet et al., 2020; Mohamed et al., 2022). Dose-dependent dissociative
symptoms are also commonly observed (Krediet et al., 2020; Mohamed et al., 2022). In some instances,
ketamine can induce transient anxiety, though supportive clinical settings can help minimize such reactions
(Krediet et al., 2020; Mohamed et al., 2022). Ketamine exhibits sympathomimetic effects, leading to an
increase in heart rate and blood pressure, making severe cardiovascular pathologies and certain forms of
hypertension contraindications for its use (Krediet et al., 2020; Mohamed et al., 2022).

A systematic review and meta-analysis of ketamine for PTSD highlighted that dose-related dissociative
and psychomimetic symptoms generally peaked around 40 minutes post-infusion and subsided to baseline
levels within two hours. Notably, this review observed no psychotic or manic symptoms during treatment, nor
was ketamine exposure linked to an exacerbation of PTSD-related symptoms (Almeida et al., 2024). Another
review suggests that the adverse effects of ketamine are most pronounced with the initial infusion and tend to
lessen with subsequent treatments, often resolving entirely within a day after the infusions (Sicignano et al.,
2024). While ketamine is associated with short-term dissociative and cardiovascular effects (Beaglehole et al.,
2025), these findings collectively suggest that, with proper patient selection and monitoring in a controlled
clinical environment, the adverse events associated with ketamine treatment for PTSD are generally transient
and manageable. However, the long-term safety profile, particularly concerning repeated administration and
potential for abuse or neurocognitive sequelae, necessitates further rigorous investigation through extended
clinical trials (Krediet et al., 2020).
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How it differs from other psychadelics used in treatment of PTSD?

Ketamine's mechanism of action, primarily as an NMDA receptor antagonist, distinguishes it from
classic serotonergic psychedelics such as psilocybin and MDMA, which primarily agonize 5-HT2A receptors,
thereby offering a distinct neuropharmacological approach to PTSD treatment. This difference translates into
variations in subjective experience and therapeutic strategies, with ketamine often facilitating rapid
symptomatic relief and neuroplastic changes, while serotonergic psychedelics are thought to promote deeper
emotional processing and insight (Wang et al., 2025). For instance, ketamine's dissociative properties may
allow for a detachment from traumatic memories, facilitating their processing, whereas MDMA -assisted
psychotherapy aims to foster empathy and reduce fear to re-engage with traumatic narratives in a supported
setting. Unlike classic psychedelics that often require extended integration periods, ketamine’s therapeutic
effects manifest rapidly, though its sustained efficacy typically necessitates repeated administrations or
integration within a psychotherapeutic framework for longer-term benefits (Abdallah et al., 2022; Krediet et
al., 2020). Ultimately, while diverse psychoactive substances offer varied approaches to PTSD, ketamine
stands out for its rapid neurobiological actions, dissociative properties, and distinct therapeutic trajectory,
requiring careful consideration of its unique administration and integration needs for sustained patient benefit.
However, key concerns about ketamine therapy, such as dissociative symptoms, hemodynamic instability, and
the potential for abuse with long-term use, underscore the ongoing need for research into its long-term effects
and the development of alternative agents with similar efficacy but fewer adverse reactions (Reddy et al., 2024).

MDMA (Midomafetamine)

3,4-methylenedioxymethamphetamine, widely recognized by its street names "ecstasy" or "molly," is a
derivative of methamphetamine, classified as a psychostimulant (Meyer, 2013). It was initially synthesized in
1912 by Merck chemist Anton Kollisch, who marketed it as an "anorectic" under the designations
"Methylsafrylamin" and "Safrylmethylamin" (Freudenmann et al., 2006). It is broadly categorized as an
entactogen, owing to its pronounced empathogenic properties in human subjects (Stocker & Liechti, 2024;
Straumann et al., 2025). Despite Merck not advancing its development beyond a chemical precursor stage, its
distinctive psychoactive properties were independently rediscovered by Alexander Shulgin in the 1970s.
During the late 1970s and early 1980s, MDMA began to be utilized by various psychotherapists as an adjunct
to talk therapy (Benzenhdfer & Passie, 2010; Passie, 2018). Initial open-label pilot investigations, particularly
those conducted by Greer and Tolbert, documented significant and enduring enhancements in mood, social
functionality, and self-insight subsequent to a single MDMA-assisted therapeutic session (Greer & Tolbert,
1986, 1990, 1998). However, MDMA regained prominence in research for its potential in treating post-
traumatic stress disorder, with recent Phase 3 trials confirming its safety and efficacy as a breakthrough therapy
(Mitchell et al., 2021).

Mechanism of Action

MDMA primarily functions by promoting the release of serotonin, dopamine, and norepinephrine within the
mesolimbocortical circuitry of the brain, achieving this by reversing membrane-bound transporters and inhibiting
their reuptake. Specifically, MDMA acts as a weak agonist on 5-HT1 and 5-HT2 serotonin receptors, targeting 5-
HT2A, 5-HT2B, and 5-HT2C receptors, which significantly influence neural activity, perception, cognition, and
mood (Tedesco et al., 2021). The substantial release of serotonin contributes to a bilateral reduction in amygdala
activity, a brain structure critically involved in the acquisition and storage of fearful memories. This reduction,
coupled with increased activation of the serotonergic system, leads to altered emotional and cognitive processes,
including enhanced cognitive flexibility and a diminished response to negative stimuli (Varker etal., 2021). Beyond
its impact on the serotonergic system, MDMA also binds directly at the alpha-2 adrenergic, beta-1 adrenergic, and
D1 and D2 dopaminergic receptors (Lewis & Byrne, 2023).

Concurrently, MDMA indirectly elevates levels of neurohormones such as oxytocin and cortisol
(Tedesco etal., 2021). The increase in oxytocin is induced by MDMA -stimulated 5-HT efflux or through direct
affinity to 5-HT receptors, and by its action on the serotonin transporter and 5-HT4 receptors on oxytocin
neurons. This surge in oxytocin is hypothesized to contribute to enhanced feelings of trust, empathy, and
prosocial behaviors (Lewis & Byrne, 2023). Oxytocin also modulates neural circuitry related to the
neurobiological response to trauma, including the amygdala and prefrontal cortex, and can reduce amygdala
activity (Feduccia et al., 2017). Furthermore, MDMA influences the hypothalamic-pituitary-adrenal axis,
leading to increased cortisol levels. MDMA also modulates glutamatergic neurotransmission, which is part of
the array of abnormal chemical regulations found in brain circuits of PTSD patients that are affected by MDMA
(Tedesco et al., 2021).
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Efficiency

Clinical investigations have demonstrated that MDMA-assisted psychotherapy effectively mitigates
PTSD symptoms, leading to sustained therapeutic benefits and improved functional outcomes in individuals
with severe PTSD (Mitchell et al., 2023). Recent data from multiple Phase 3 multicenter clinical trials
underscore this efficacy. For instance, the first Phase 3 study, published in 2021, and a second subsequent
study, both identified in recent reviews, demonstrated significant reductions in PTSD symptom severity, higher
response and remission rates, and a greater proportion of participants who no longer met criteria for a PTSD
diagnosis compared with those who received placebo (Lewis & Byrne, 2023; Sippel et al., 2024). Across these
trials, 67%—71% of individuals receiving MDMA-assisted therapy lost their PTSD diagnosis, compared to
32%—48% in placebo-assisted therapy groups (Wolfgang et al., 2025).

The therapeutic potential of MDMA -assisted psychotherapy has led the Food and Drug Administration
to designate it as a "Breakthrough Therapy" for PTSD in 2017, a status reaffirmed in recent literature, which
facilitates an accelerated review process (Sippel et al., 2024; Wolfgang et al., 2025). While the initial New
Drug Application faced a rejection in 2024, the FDA is requiring an additional Phase 3 trial to further evaluate
this treatment, indicating ongoing rigorous assessment (Wolfgang et al., 2025).

The development of structured protocols is central to MDMA -assisted psychotherapy. Typical treatment
involves a robust psychotherapeutic protocol, often spanning approximately 40 hours of therapist time,
delivered by a male-female co-therapist dyad (Lewis & Byrne, 2023). These protocols generally comprise
three to four initial preparatory psychotherapy sessions, followed by two to three full-day MDMA-assisted
sessions, each succeeded by three to four integration psychotherapy sessions (Colcott et al., 2024). To ensure
fidelity and effectiveness of these treatments, comprehensive therapy training programs have been developed,
consisting of in-person training, role-playing, video-recorded MDMA sessions, e-learning modules, and
readings (Lewis & Byrne, 2023). Reflecting growing confidence in this therapeutic approach, Australia made
a significant regulatory decision in 2024, becoming the first country to schedule MDMA for medicinal use for
PTSD, allowing authorized psychiatrists to prescribe it (Colcott et al., 2024).|

Quality of Life and Patient Satisfaction

Beyond symptomatic relief, MDMA-assisted psychotherapy has demonstrated a notable impact on
patients' quality of life and overall satisfaction with their treatment outcomes. Improvements extend beyond
core PTSD symptoms to broader measures of well-being, social functioning, and a reduction in functional
impairment (Sippel et al., 2024). Participants frequently report enhanced self-compassion, greater emotional
regulation, and improved interpersonal relationships, contributing to a more holistic recovery (Tedesco et al.,
2021). This comprehensive improvement in psychological and social domains underscores the potential for
MDMA -assisted psychotherapy to foster profound and lasting changes that extend beyond symptom reduction,
thereby enriching patients' overall life satisfaction (Sippel et al., 2024).

Adverse events

While MDMA -assisted therapy demonstrates significant efficacy and improvements in quality of life
for PTSD patients, a thorough examination of its safety profile and potential adverse events is crucial for
comprehensive clinical understanding (Sippel et al., 2024). Despite the generally favorable safety profile
observed in clinical trials, ethical considerations surrounding therapist-patient boundaries, particularly during
states of enhanced suggestibility induced by MDMA, warrant careful attention and robust oversight
mechanisms to mitigate potential risks (Lewis & Byrne, 2023). Considering somatic reactions, common acute
physiological effects reported during MDMA administration include transient increases in blood pressure,
heart rate, and body temperature (Smith et al., 2021). Therefore, it cannot be applied to individuals with pre-
existing cardiovascular conditions or other medical contraindications without stringent medical supervision
and careful risk assessment (Lewis & Byrne, 2023).

How it differs from other psychadelics used in treatment of PTSD?

While other psychedelic compounds like psilocybin and ayahuasca are also being explored for their
therapeutic potential in PTSD, MDMA’s unique pharmacological profile, particularly its prosocial and
empathogenic effects, distinguishes its mechanism of action and clinical utility from these other substances in
the context of psychotherapy (Tedesco et al., 2021). Specifically, MDMA’s capacity to foster an enhanced
therapeutic alliance (Zeifman et al., 2024) and reduce defensiveness during therapy sessions appears to be a
critical mediator of its positive outcomes, contributing to increased openness to experience (Sippel et al., 2024).
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This differentiates its mode of action from classical psychedelics (Tedesco et al., 2021). However, this
differentiation is not absolute, as classical psychedelics like psilocybin have also been shown to increase
emotional empathy (Irizarry et al., 2022) as well as foster insightfulness and openness (often observed through
divergent thinking) (Irizarry et al., 2022)—factors critical for effective psychotherapy in PTSD (Zeifman et
al., 2024). The capacity of various psychedelic substances to enhance engagement with psychotherapeutic
interventions through similar psychological and neurobiological effects, including diminished fear (Bird et al.,
2021) and increased insightfulness (Irizarry et al., 2022), suggests that the "unique" mechanism attributed to
MDMA's prosocial effects might be a shared feature across the broader class of psychedelics that facilitate
therapeutic processes.

5-MeO-DMT (Mebufotenin)

5-Methoxy-N,N-dimethyltryptamine (5-MeO-DMT) is a naturally occurring psychedelic tryptamine
found in various plant and animal species, notably in the secretions of the Bufo alvarius toad, and has been
historically utilized in indigenous rituals (Ermakova et al., 2021; Reckweg et al., 2021; Uthaug et al., 2019).
While sharing chemical similarities with N,N-dimethyltryptamine (N,N-DMT), 5-MeO-DMT elicits distinct
subjective experiences (Lawrence et al., 2022; Stavely, 2025). Its pharmacological action primarily involves
agonism at serotonin receptors, particularly the 5-HT1A and 5-HT2A subtypes, with a notable higher affinity
for the 5-HT1A receptor, which may contribute to its unique psychoactive profile (Jefferson et al., 2023;
Nogueira et al., 2023; Reckweg et al., 2022). Moreover, studies indicate that 5-MeO-DMT modulates other
neurotransmitter systems, including dopamine, glutamate, and GABA, suggesting multifaceted
neurobiological effects (Stavely, 2025).

Mechanism of Action

Multifaceted interactions with various neurotransmitter systems underpin the compound’s rapid onset and
profound, often ineffable, subjective effects (Stavely, 2025). Unlike classical psychedelics such as psilocybin, which
primarily agonize the 5-HT2A receptor to exert anxiolytic, antidepressant, and hallucinogenic effects (Choi et al.,
2024), 5-MeO-DMT's potent agonism at 5-HT1A receptors is hypothesized to mediate its rapid onset and ego-
dissolving properties (Jefferson et al., 2023; Reckweg et al., 2022). This differential affinity is significant, as the 5-
HT1A receptor is abundant in brain regions governing anxiety, mood, and emotions, and its stimulation typically
produces inhibitory effects that can lead to anxiolysis (Nogueira et al., 2023).

This unique pharmacological profile suggests several mechanisms that could be particularly beneficial
for treating Post-Traumatic Stress Disorder. The rapid induction of profound ego dissolution and mystical-type
experiences by 5-MeO-DMT is thought to facilitate the re-processing and transformation of traumatic material,
contributing to significant improvements in PTSD symptomatology observed in observational studies and case
reports (Davis et al., 2020; Ragnhildstveit et al., 2023). This capacity for an immediate, profound shift in
perspective may enable individuals to view their trauma in a different, less threatening way (Ragnhildstveit et
al., 2023). Furthermore, 5-MeO-DMT, similar to other psychedelics, demonstrates potential for promoting
neuroplasticity, including neurogenesis, spinogenesis, and synaptogenesis, which can underpin rapid
antidepressant and anxiolytic effects and facilitate fear extinction—a crucial process in overcoming trauma. It
may also decrease amygdala reactivity during emotional processing, which is particularly relevant given the
heightened amygdala activity often seen in PTSD patients (Krediet et al., 2020). Additionally, some research
suggests 5-MeO-DMT possesses neuroprotective, regenerative, and anti-inflammatory properties that might
address the underlying etiology of cognitive impairment and PTSD (Davis et al., 2020). The phenomenon of
"reactivations,”" where elements of the acute experience may spontaneously re-emerge, is also considered a
potential contributor to the sustained long-term therapeutic benefits observed (Turkia, 2024). These combined
actions, particularly its strong 5-HT1A agonism, ego-dissolving effects, and neuroplastic changes, highlight
5-MeO-DMT's distinct and promising therapeutic avenues for PTSD treatment.

Efficiency

Emerging research indicates that 5-MeO-DMT shows considerable promise in alleviating symptoms of
PTSD, anxiety, and depression. Observational studies and case reports have demonstrated significant and
substantial reductions in PTSD, depression, anxiety, suicidal ideation, and cognitive impairment, often
following a single administration (Davis et al., 2020; Ragnhildstveit et al., 2023). Notably, improvements in
PTSD have been sustained for up to 12 months post-treatment in some cases (Ragnhildstveit et al., 2023). A
clinical study investigating 5-MeO-DMT for treatment-resistant depression reported a rapid antidepressant
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effect, with significant symptom reduction and a high rate of remission within one week (Wojtas, 2023). These
therapeutic benefits are often associated with profound mystical-type experiences and ego dissolution
facilitated by 5-MeO-DMT (Davis et al., 2020; Ragnhildstveit et al., 2023). While a paucity of evidence exists,
particularly for trauma- and stress-related psychopathology (Ragnhildstveit et al., 2023), 5-MeO-DMT is also
being explored for conditions such as bipolar disorder and post-partum depression (Wojtas, 2023), and its
safety and tolerability in sub-psychedelic doses for moderate anxiety and depression are currently under
investigation in clinical trials (Millon et al., 2025).

Quality of Life and Patient Satisfaction

Beyond symptom reduction, 5-MeO-DMT has been linked to enhanced psychological flexibility,
improved overall life satisfaction, and heightened mindfulness-related capacities (Davis et al., 2020). Recent
research further elucidates these benefits. Psychological flexibility, defined as the ability to fully engage with
the present moment and adapt behavior to serve valued ends (Krabbe et al., 2024), has been shown to increase
following 5-MeO-DMT administration (Ragnhildstveit et al., 2023). This increase is strongly associated with
significant reductions in symptoms of PTSD, depression, and anxiety (Davis et al., 2020; Ragnhildstveit et al.,
2023). 5-MeO-DMT is thought to enhance psychological flexibility by fostering profound insights into
personal values and challenging pre-existing beliefs, thereby promoting adaptability and open-mindedness
(Holas & Kaminska, 2023).

Moreover, patients report substantial improvements across various domains related to personal well-
being and quality of life. Positive changes have been noted in individuals' sense of personal well-being or life
satisfaction (77%), life's purpose (75%), life's meaning (73%), social relationships (73%), attitudes about life
(74%), attitudes about self (72%), mood (59%), behavior (63%), attitudes about death (56%), spirituality (65%),
relationship to nature (57%), and their perspectives on the true nature of reality and the universe (69%) (Davis
et al., 2020). These findings are supported by studies indicating that a single administration of 5-MeO-DMT
is associated with increased life satisfaction and heightened mindfulness-related capacities (Davis et al., 2020;
Ragnhildstveit et al., 2023). The integration of mindfulness skills with psychedelic insights shows promise for
sustaining psychological flexibility, facilitating balanced responses to internal and external stimuli, and
promoting adaptive coping mechanisms for life's challenges (Holas & Kaminska, 2023).

Adverse events

While generally well-tolerated, adverse events associated with 5-MeO-DMT administration require
careful consideration, particularly given the substance's potent and rapid effects, and can range from mild to
potentially life-threatening (Wojtas, 2023).

The most critical safety concern involves potential toxic interactions and even death when 5-MeO-DMT
is combined with harmala alkaloids, such as those found in ayahuasca, which are short-term monoamine
oxidase inhibitors (Ragnhildstveit et al., 2023). Such interactions can lead to severe physical effects including
epileptic seizures, pronounced muscle rigidity, and high fever (Ragnhildstveit et al., 2023). Research also
suggests a potential for 5-MeO-DMT to induce epileptiform activity, particularly in regions like the temporal
lobes, possibly linked to its 5-HT1A receptor agonist properties (Dourron et al., 2023). Beyond these
physiological risks, the profound and rapid onset of 5-MeO-DMT's subjective effects can be overwhelming,
leading to significant psychological challenges such as fear, extreme anxiety, and paranoia, which can make
the experience difficult to navigate. Other reported adverse events include the late-onset of night terrors and
physical manifestations like shivering or diarrhea (Ragnhildstveit et al., 2023).

In controlled clinical settings, mild and transient side effects are more commonly observed, often
including acute nausea and headache, which typically resolve spontaneously (Millon et al., 2025). Subjective
perceptual alterations, such as distortions in auditory and time perception, memory impairment, and feelings
of perceptual isolation, are also reported. While disorienting, these are often short-lasting effects inherent to
the psychedelic experience rather than purely negative adverse reactions (Ragnhildstveit et al., 2023; Reckweg
et al., 2022). Despite the intensity of the experience and the range of potential adverse events, clinical studies
and systematic reviews indicate that 5-MeO-DMT generally possesses a favorable short-term safety and
tolerability profile. Clinical trials investigating inhaled 5-MeO-DMT for treatment-resistant depression
reported moderate and spontaneously resolving adverse effects, with no life-threatening events (Wojtas, 2023).
Similarly, a Phase I clinical trial using sublingual microdoses found the compound well-tolerated, with no
significant adverse events or signs of organ toxicity (Millon et al., 2025). A systematic review of clinical trials
further noted no serious adverse events or study drop-outs (Kwasny et al., 2024).
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How it differs from other psychadelics used in treatment of PTSD?

5-MeO-DMT differs significantly from other psychedelics used in PTSD treatment, such as ibogaine and
classic serotonergic psychedelics like LSD or psilocybin, primarily in its pharmacological mechanism and
phenomenological effects. Unlike most classic psychedelics, which primarily mediate therapeutic actions through
5-HT2A receptor activation, 5-MeO-DMT exhibits a markedly higher affinity for the 5-HT1A receptor
(Ragnhildstveit et al., 2023). While it also modulates dopamine, glutamate, and GABA systems (Stavely, 2025), its
primary mechanism of action does not involve the 5-HT2A receptor (Cherian et al., 2024). Phenomenologically, 5-
MeO-DMT is characterized by a rapid onset, short duration, and intense mystical-type experiences often leading to
ego dissolution with minimal visual effects (Davis et al., 2020; Ermakova et al., 2025).

Furthermore, recent research highlights that 5-MeO-DMT interacts with a more complex set of
neurotransmitter receptors than classic psychedelics, contributing to its distinct therapeutic profile for
conditions like PTSD (Stavely, 2025). A single administration of 5-MeO-DMT has been shown to produce
rapid and sustained improvements in PTSD symptoms with next-day effects (Ragnhildstveit et al., 2023), and
some therapeutic approaches even combine ibogaine and 5-MeO-DMT, suggesting a synergistic effect where
ibogaine may prepare the nervous system for the intense "reset" facilitated by 5-MeO-DMT (Stavely, 2025).

Ibogaine

Ibogaine is an organic heteropentacyclic compound, specifically a monoterpenoid indole alkaloid and
aromatic ether, functionally related to ibogamine. It is derived from the root bark of the Tabernanthe iboga or
Voacanga africana plants, native to West-Central Africa. Ibogaine is classified as an oneirogen, a substance
that creates dreams, and its chemical structure is a complex tricyclic indole molecule featuring an
isoquinuclidine moiety (Cherian et al., 2024). The roots of the Tabernanthe iboga plant contain several
psychotropic indole alkaloids, with its bark typically holding between 5% and 6% ibogaine (Underwood, 2025).
This compound's lipophilic nature allows for its storage in fatty tissues, leading to a slow release (Cherian et
al., 2024). Historically, the root bark of the iboga tree has been utilized for centuries in spiritual, medicinal,
and rite of passage ceremonies within the Bwiti spiritual tradition of Gabon and Cameroon, and by the Fang
people (Cherian et al., 2024; Yockey, 2025). In these ceremonial contexts, high doses of ibogaine are
administered to induce hallucinations, facilitating psychological insight, emotional catharsis, and spiritual
guidance (Ali et al., 2025; Yockey, 2025). Lower doses of iboga extracts have traditionally served as a
stimulant to combat fatigue, hunger, and thirst during hunting expeditions (Ali et al., 2025). The first
documented Western use of iboga occurred in the late 1800s by French explorers, eventually leading to its
mid-20th-century application in France as an antidepressant and stimulant known as Lambaréne before its
subsequent prohibition (Cherian et al., 2024).

Mechanism of Action

Ibogaine's complex mechanism of action involves modulation of multiple neurotransmitter systems and
a diverse array of receptors, including serotonin, dopamine, glutamate (Stavely, 2025), mu- and kappa-opioid,
sigma-1 and sigma-2, and N-methyl-D-aspartate receptors. It also interacts with nicotinic acetylcholine
receptors and inhibits voltage-gated ion channels (Al et al., 2025).

A crucial aspect of ibogaine's neuropharmacology is its metabolism: it undergoes O-demethylation via
cytochrome CYP2D6 enzymes in the gut wall and liver, producing its primary metabolite, noribogaine. While
ibogaine has a plasma half-life of 4—7 hours, noribogaine's is considerably longer (28—49 hours) (Cherian et
al., 2024). This prolonged presence is thought to significantly contribute to ibogaine's sustained therapeutic
effects, acting as an effective antidepressant and alleviating cravings (Underwood, 2025). Like ibogaine,
noribogaine also exhibits moderate-to-weak affinity for various neurotransmitter receptors, including mu- and
kappa-opioid, dopamine and serotonin transporters, NMDA, nicotinic acetylcholine, and sigma-1 and sigma-
2 receptors (Ali et al., 2025).

Specifically, the NMDA receptor antagonism by both ibogaine and noribogaine is hypothesized to
facilitate the "unlearning”" of fixed perceptions and responses, which is particularly relevant in addressing
cravings and environmental cues associated with substance use disorders (Cherian et al., 2024; Underwood,
2025). Furthermore, ibogaine's agonism at kappa-opioid receptors may contribute to its efficacy in treating
substance use disorder and withdrawal symptoms (Cherian et al., 2024). Unlike classical psychedelics such as
LSD or psilocybin, ibogaine's mechanism of action does not primarily involve the 5-HT2A receptor (Cherian
etal., 2024).
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Beyond receptor interactions, ibogaine also influences neuroplasticity by promoting the expression of
neurotrophic factors such as glial cell-derived neurotrophic factor in the ventral tegmental area and brain-
derived neurotrophic factor in the prefrontal cortex. These neuroplastic effects, along with its ability to stabilize
the inward-open conformation of the serotonin transporter, may underpin its proposed therapeutic actions (Ali
et al., 2025). Ibogaine has also been shown to possess anti-inflammatory and antioxidant properties (Cherian
etal., 2024).

Efficiency

While its precise mechanism of action remains incompletely elucidated, ibogaine’s anti-addictive
properties are likely mediated by its polypharmacological profile, influencing numerous CNS receptors,
including N-methyl-D-aspartate, kappa and mu-opioid, and sigma-2 receptor sites (Cherian et al., 2024;
Vorobyeva & Kozlova, 2022). Beyond addiction, ibogaine also shows promise in the treatment of Post-
Traumatic Stress Disorder and co-occurring conditions such as depression and anxiety (Cherian et al., 2024).
Observational studies, particularly involving Special Operations Forces Veterans with combat-related PTSD,
show promising results. A retrospective survey of 65 SFVs who received combined ibogaine and 5-MeO-DMT
therapy demonstrated significant reductions in PTSD symptoms, depression, cognitive impairment, and
suicidal ideation, a critical finding given the higher rates of suicidality in veteran populations (Cherian et al.,
2024; Davis et al., 2020). This treatment sometimes led to reported PTSD remission rates of up to 86% one
month post-treatment. Another observational study involving 86 SFVs similarly reported significant reductions
in self-reported PTSD and depression symptoms. While these preliminary findings are encouraging, especially
for traditionally treatment-resistant individuals, it is crucial to recognize that the current evidence primarily
stems from observational studies. Therefore, further double-blind, placebo-controlled randomized controlled
trials with larger sample sizes are necessary to fully establish ibogaine's safety and efficacy for PTSD (Cherian
et al., 2024).

Quality of Life and Patient Satisfaction

Beyond symptom reduction, ibogaine treatment is associated with substantial improvements in patients'
overall quality of life and satisfaction with their mental health outcomes, with recent studies reporting
significant positive changes in personal well-being, life's purpose and meaning, social relationships, attitudes
about life and self, mood, behavior, and spirituality (Davis et al., 2020; Yockey, 2025). A qualitative study
involving 73 individuals also documented long-lasting psychological benefits, including enhanced emotional
regulation, increased meaning in life, and greater authenticity, indicating ibogaine's potential to improve
psychological well-being beyond mere cessation of substance use (Yockey, 2025). Furthermore, a recent
observational study showed that ibogaine, when co-administered with magnesium, significantly reduced
overall disability as measured by the World Health Organization Disability Assessment Schedule 2.0.
Immediately after treatment, participants improved from mild-to-moderate disability to borderline no-to-mild
disability, with most achieving no disability one month post-treatment (Cherian et al., 2024).

Adverse events

Despite its therapeutic potential, ibogaine presents significant safety concerns, necessitating careful
patient selection and monitoring during its administration. Its most critical safety issue is cardiotoxicity, where
ibogaine prolongs the QT interval on electrocardiograms by inhibiting hERG potassium channels (Ali et al.,
2025; Cherian et al., 2024; Yockey, 2025). This increases the risk of fatal arrhythmias, such as torsades de
pointes, particularly in individuals with underlying cardiovascular disease, pre-existing prolonged QT interval,
hERG mutations, electrolyte imbalances, or concurrent substance use (Cherian et al., 2024; Underwood, 2025;
Yockey, 2025). Cardiac abnormalities, including ventricular tachyarrhythmias and prolonged QT intervals,
have also been observed in patients without a history of cardiovascular conditions. Coadministration of
magnesium with ibogaine may help reduce this cardiotoxicity risk (Cherian et al., 2024).

Beyond cardiovascular risks, ibogaine exhibits neurotoxicity at high doses in preclinical models,
potentially causing damage to cerebellar Purkinje cells (Ali et al., 2025; Underwood, 2025; Yockey, 2025). In
humans, adverse neurological events reported include ataxia, tremors, and psychosis, with rare instances of
mania or psychosis noted primarily in unregulated treatment settings (Cherian et al., 2024; Yockey, 2025).
While physical symptoms like ataxia and vomiting can occur, participants often do not report being particularly
alarmed or bothered by them, possibly due to ibogaine's ability to maintain a lucid sense of place and time
during the experience (Stavely, 2025). The drug's complex pharmacokinetics, characterized by a long half-life
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and active metabolites, further complicate dosing and contribute to toxicity risks, especially with inadequate
medical supervision, polypharmacy, or pre-existing health conditions (Yockey, 2025). These inherent safety
risks underscore the critical importance of comprehensive medical screening, careful patient selection, and
robust risk mitigation strategies for any ibogaine treatment (Stavely, 2025). Consequently, ibogaine is
classified as a Schedule I substance in the United States, limiting research and clinical use due to its high
potential for abuse and lack of accepted medical utility (Yockey, 2025).

How it differs from other psychadelics used in treatment of PTSD?

Ibogaine's distinctive mechanism of action, involving a complex interaction with multiple
neurotransmitter systems and its long-acting metabolite noribogaine, sets it apart from more commonly studied
psychedelics like MDMA or psilocybin. Unlike MDMA, which primarily functions by promoting the release
of serotonin, dopamine, and norepinephrine, and acting as a weak 5-HT1 and 5-HT2 receptor agonist to
enhance empathy and facilitate trauma processing in psychotherapy (Bird et al., 2021; Tedesco et al., 2021;
Varker etal., 2021), ibogaine's effects stem from its high affinity for k-opioid, m-opioid, N-methyl-D-aspartate,
and sigma-2 receptors, alongside inhibiting voltage-gated ion channels (Cherian et al., 2024; Davis et al., 2020;
Vorobyeva & Kozlova, 2022). Its NMDA antagonism and k-opioid agonism are particularly crucial for its
efficacy in substance use disorder and withdrawal, further influencing neurotrophic factors that contribute to
its anti-addictive and antidepressant properties (Cherian et al., 2024). Similarly, psilocybin, after being
metabolized to psilocin, acts predominantly as an agonist at serotonin 5-HT2A receptors, leading to altered
perception, emotional modulation, and neuroplasticity (Choi et al., 2024; Varker et al., 2021). Furthermore,
ibogaine's experience is characterized by intensified memory recollections, particularly related to substance
use, and a sense of "brain resetting," often with pronounced physical effects such as ataxia and vomiting
(Underwood, 2025). However, unlike heroic doses of other classic psychedelics that can lead to disorientation,
ibogaine often allows participants to maintain a lucid sense of place and time, potentially mitigating the risk
of a "bad trip" (Stavely, 2025). This multifaceted neuropharmacological profile, which is not a conventional
dopamine or opioid agonist/antagonist or a monoamine reuptake inhibitor, differentiates ibogaine significantly
from the serotonin-centric mechanisms of MDMA and psilocybin (Underwood, 2025).

Discussion

The aim of this systematic review was to assess the efficacy of psilocybin, MDMA, ketamine, ibogaine,
and 5-MeO-DMT for the treatment of PTSD in adults. Among these psychedelics, MDMA -assisted
psychotherapy has demonstrated robust efficacy, with Phase 3 studies showing significant reductions in PTSD
symptom severity, increased response and remission rates, and improvements in functional impairment (Sippel
et al., 2024). The FDA has granted MDMA a "breakthrough therapy" designation due to its durable benefits
(Krediet et al., 2020; Sippel et al., 2024). Results from the first Phase 3 multi-site study confirmed the safety
and efficacy of MDMA-assisted therapy in individuals with severe PTSD, with 67%—71% of participants
losing the PTSD diagnosis after treatment, compared to 32%-48% with placebo-assisted therapy (Van Der
Kolk et al., 2024; Wolfgang et al., 2025). Long-term follow-up studies, some extending to an average of 42
months post-treatment, indicate stable positive outcomes in areas such as improved relationships, enhanced
spiritual life, enriched community involvement, augmented empathy for others, and increased creativity, all
contributing to post-traumatic growth (Feduccia et al., 2018; Krediet et al., 2020). A pooled analysis of 105
patients from six randomized controlled trials further showed that MDMA -treated patients had significantly
greater reductions in PTSD symptom scores and demonstrated higher effect sizes with significantly lower
dropout rates compared to data used for the FDA approval of paroxetine and sertraline (Krediet et al., 2020).

Ketamine also exhibits promising short-term efficacy, with studies showing substantial reductions in
PTSD symptoms, particularly at higher doses, and its potential as an effective adjunct to psychotherapy
(Almeida et al., 2024; Beaglehole et al., 2025). For instance, a double-blind active-controlled randomized
crossover study provided preliminary support for the efficacy and tolerability of intramuscular ketamine in
treatment-resistant PTSD, noting that further research is required to establish optimal dosing and long-term
effects (Beaglehole et al., 2025). However, the quality of evidence for ketamine combined with psychotherapy
is currently graded as "low" based on small randomized controlled trials with methodological limitations, while
evidence for ketamine as a stand-alone treatment is considered "very low" (Varker et al., 2021).

For psilocybin, a Phase 2 nonrandomized, open-label, multicenter trial reported rapid and sustained
reductions in PTSD symptoms, improved functioning, and enhanced quality of life over a 12-week period
(Choi et al., 2024; McGowan et al., 2025). This study highlighted the need for larger, controlled studies to
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fully understand the safety and efficacy of psilocybin for PTSD, noting limitations such as the exclusion of
participants with complex PTSD or high suicide risk (McGowan et al., 2025). Clinical trials specifically
focusing on PTSD treatment with psilocybin are generally still lacking, and its effects can be more variable
and less predictable compared to MDMA (Krediet et al., 2020).

Ibogaine offers unique benefits, including long-lasting psychological improvements such as enhanced
emotional regulation, increased meaning in life, and greater authenticity (Yockey, 2025). A recent
observational study also demonstrated a notable reduction in overall disability post-treatment when ibogaine
was co-administered with magnesium, improving participants from mild-to-moderate disability to borderline
no-to-mild disability immediately after treatment, with most achieving no disability one month later (Cherian
et al., 2024). Participants in a study reported significant and large reductions in PTSD, depression, and anxiety
symptoms, suicidal ideation, and cognitive impairment following ibogaine treatments (Davis et al., 2020).
While observational studies suggest promise for ibogaine, robust double-blind, placebo-controlled randomized
controlled trials with large sample sizes have yet to be conducted, and research on ibogaine is still in its infancy
compared to other psychedelics (Cherian et al., 2024; Yockey, 2025). NMDA antagonism and k-opioid
agonism are particularly crucial for its efficacy (Cherian et al., 2024).

Similarly, 5-MeO-DMT shows therapeutic potential, with observational studies indicating
improvements in PTSD symptoms and increased life satisfaction (Davis et al., 2020; Ragnhildstveit et al.,
2023). A case study highlighted its fast-acting and sustained symptom reduction in chronic refractory cases,
accompanied by marked reductions in hopelessness and related suicide risk, with improvements sustained at
1-, 3-, 6-, and 12-month follow-ups (Ragnhildstveit et al., 2023). However, case studies are inherently limited
and not generalizable to broader populations, with further research warranted to replicate and extend these
preliminary findings using clinically accepted methods (Ragnhildstveit et al., 2023). Participants in a study
reported significant and large reductions in PTSD, depression, and anxiety symptoms, suicidal ideation, and
cognitive impairment following ibogaine and 5-MeO-DMT treatments (Davis et al., 2020).

While the exact mechanisms and long-term data vary across these psychedelics, all demonstrate
promising efficacy in ameliorating PTSD symptoms and enhancing aspects of patient well-being, though
further research is warranted to establish optimal protocols and comprehensive safety profiles for each
substance.

Conclusions

The latest research signals a paradigm shift in PTSD treatment, moving beyond symptom management
towards psychedelic-assisted therapies that offer the potential for sustained remission. Among these, MDMA -
assisted psychotherapy stands out due to its robust efficacy, evidenced by successful Phase 3 trials
demonstrating significant reductions in PTSD symptom severity, increased response and remission rates, and
improvements in functional impairment (Sippel et al., 2024). Notably, 67%—71% of participants in these trials
lost their PTSD diagnosis after treatment, a marked improvement over the 32%-48% seen with placebo-
assisted therapy (Van Der Kolk et al., 2024; Wolfgang et al., 2025). This efficacy, coupled with durable
benefits, earned MDMA an FDA "breakthrough therapy" designation (Sippel et al., 2024). Long-term follow-
up studies, extending up to 42 months post-treatment, further indicate stable positive outcomes, including
improved relationships, enhanced spiritual life, and increased creativity, contributing to post-traumatic growth
(Feduccia et al., 2018; Krediet et al., 2020). A pooled analysis of 105 patients from six randomized controlled
trials reinforces these findings, showing MDMA -treated patients experienced significantly greater reductions
in PTSD symptom scores and higher effect sizes with lower dropout rates compared to conventional treatments
like paroxetine and sertraline (Krediet et al., 2020).

While MDMA leads in evidence, other psychedelics also show promise. Ketamine exhibits promising
short-term efficacy, particularly at higher doses, with preliminary support for its use in treatment-resistant
PTSD, though more research is needed to establish optimal dosing and long-term effects (Almeida et al., 2024;
Beaglehole et al., 2025). Psilocybin has shown rapid and sustained reductions in PTSD symptoms, improved
functioning, and enhanced quality of life in a Phase 2 trial, highlighting the need for larger, controlled studies
(McGowan et al., 2025). Ibogaine offers unique benefits, including long-lasting psychological improvements
and significant reductions in PTSD, depression, and anxiety symptoms, although robust double-blind, placebo-
controlled trials are still in their early stages (Cherian et al., 2024; Davis et al., 2020; Yockey, 2025). Similarly,
5-MeO-DMT has demonstrated improvements in PTSD symptoms and increased life satisfaction in
observational studies and case reports, but these findings require further validation through clinically accepted
methods (Davis et al., 2020; Ragnhildstveit et al., 2023).
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The insights presented in this paper underscore a pivotal moment in the evolution of PTSD treatment,
highlighting the profound potential of psychedelic-assisted therapies to offer sustained remission rather than
mere symptom management. However, realizing this potential hinges upon rigorous and expanded research
efforts. A significant challenge in this nascent field is the limited quantity of high-quality evidence, with many
promising findings still derived from observational studies, case reports, or smaller trials, rather than robust
double-blind, placebo-controlled randomized clinical trials (Cherian et al., 2024; Ragnhildstveit et al., 2023;
Yockey, 2025). Furthermore, widespread legal restrictions and the classification of many psychedelics as
Schedule I substances in numerous countries severely impede research, hindering access for scientific inquiry
and therapeutic development. For instance, the US Controlled Substances Act of 1970 and similar legislation
in other nations have historically restricted the use of psychedelics in research, with their Schedule I status still
hampering researchers' ability to effectively study their risks and benefits and precluding federal funding (Bird
etal., 2021; Davis et al., 2020; Miller & Zoladz, 2024; Wolfgang et al., 2025). Future endeavors must therefore
not only delve deeper into the neurobiological and psychological mechanisms through which these drugs exert
their effects, identify optimal therapeutic protocols, and establish comprehensive safety profiles for each
substance, but also advocate for policy changes to address these regulatory barriers.

Exploring personalized treatment plans is also key, as individual responses to psychedelics and the
varied presentations of PTSD necessitate tailored approaches to achieve the best possible outcomes.

Urgent large-scale, well-designed clinical trials are needed to confirm the efficacy and safety of these
treatments across diverse populations, ultimately aiming to ensure equitable access to these innovative options.
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