806297
research-article2018

JOP0010.1177/0269881118806297Journal of PsychopharmacologyOt'alora G et al.

Original Paper

3,4-Methylenedioxymethamphetamineassisted psychotherapy for treatment of
chronic posttraumatic stress disorder: A
randomized phase 2 controlled trial
Marcela Ot’alora G1, Jim Grigsby2, Bruce Poulter1,
Joseph W Van Derveer III3, Sara Gael Giron4, Lisa Jerome5 ,
Allison A Feduccia5, Scott Hamilton6, Berra Yazar-Klosinski4,
Amy Emerson5, Michael C Mithoefer7 and Rick Doblin4

Journal of Psychopharmacology
2018, Vol. 32(12) 1295–1307
© The Author(s) 2018
Article reuse guidelines:
sagepub.com/journals-permissions
https://doi.org/10.1177/0269881118806297
DOI: 10.1177/0269881118806297
journals.sagepub.com/home/jop

Abstract

Background: Posttraumatic stress disorder often does not resolve after conventional psychotherapies or pharmacotherapies. Pilot studies have reported
that 3,4-methylenedioxymethamphetamine (MDMA) combined with psychotherapy reduces posttraumatic stress disorder symptoms.
Aims: This pilot dose response trial assessed efficacy and safety of MDMA-assisted psychotherapy across multiple therapy teams.
Methods: Twenty-eight people with chronic posttraumatic stress disorder were randomized in a double-blind dose response comparison of two
active doses (100 and 125 mg) with a low dose (40 mg) of MDMA administered during eight-hour psychotherapy sessions. Change in the ClinicianAdministered PTSD Scale total scores one month after two sessions of MDMA served as the primary outcome. Active dose groups had one additional
open-label session; the low dose group crossed over for three open-label active dose sessions. A 12-month follow-up assessment occurred after the
final MDMA session.
Results: In the intent-to-treat set, the active groups had the largest reduction in Clinician-Administered PTSD Scale total scores at the primary
endpoint, with mean (standard deviation) changes of −26.3 (29.5) for 125 mg, −24.4 (24.2) for 100 mg, and −11.5 (21.2) for 40 mg, though statistical
significance was reached only in the per protocol set (p=0.03). Posttraumatic stress disorder symptoms remained lower than baseline at 12-month
follow-up (p<0.001) with 76% (n=25) not meeting posttraumatic stress disorder criteria. There were no drug-related serious adverse events, and the
treatment was well-tolerated.
Conclusions: Our findings support previous investigations of MDMA-assisted psychotherapy as an innovative, efficacious treatment for posttraumatic
stress disorder.
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Introduction
Posttraumatic stress disorder (PTSD) is a disabling condition
characterized by overwhelming negative emotions, panic, anxiety, intrusive re-experiencing of traumatic events, avoidance,
negative alterations in cognition, and hyperarousal symptoms.
Approximately 8% of the US population (24 m individuals) will
suffer from PTSD in their lifetime (Kessler et al., 1995), and
existing treatment approaches have limited effectiveness.
Nonresponse and treatment dropout rates are high (Eftekhari
et al., 2013; Goetter et al., 2015; Sareen et al., 2007), and at least
35% are left with debilitating symptoms that significantly
impact quality of life. Individuals often feel fragmented and disconnected from self and others (Sareen et al., 2006). They seem
to be continuously living a story that is in the distant past, and
consequentially are not fully living in present time. The social
impact includes alienation, loneliness, and functional impairment (Sareen et al., 2007). There is an immense need for innovative treatment options that improve outcomes, especially for
PTSD refractory to psychotherapy and/or pharmacotherapies
(Krystal et al., 2017).

3,4-Methylenedioxymethamphetamine (MDMA)-assisted psychotherapy is a novel approach that combines psychotherapy with
limited administration of MDMA in a controlled setting to enable
people suffering from PTSD to process trauma more effectively.
Early reports of use in psychotherapy have suggested the potential
utility of MDMA in psychotherapy (Bouso et al., 2008; Greer and
Tolbert, 1986). Two previous randomized controlled trials showed
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promising safety and efficacy results for treatment of PTSD
(Mithoefer et al., 2011, 2013, 2018; Oehen et al., 2013). MDMA’s
unique subjective and therapeutic effects induce an optimal state
that complements the process of working through traumatic memories while reducing the fear response (Mithoefer et al., 2016;
Yazar-Klosinski and Mithoefer, 2017). Trauma theorists have
asserted that emotional engagement is necessary for processing
traumatic experiences (Foa, 2007; Jaycox et al., 1998) and, under
the influence of MDMA, people are able to remain emotionally
connected while working with difficult traumatic material.
This article presents results from a blinded, phase 2 dose
response trial designed to evaluate the safety and efficacy of
MDMA (40, 100, or 125 mg) as an adjunct to psychotherapy in
28 participants with chronic PTSD. PTSD symptom severity, dissociation, depression symptoms, and sleep quality were assessed
at baseline, one-month after the second blinded session, after
open-label sessions, and at 12-month follow-up. Safety outcomes
were collected throughout the treatment period.

Methods
Participants and study overview
Candidates were recruited via Internet advertisements and referrals from mental health professionals and were screened using a
scripted telephone interview (see Figure 1). Potential participants, men and women 18 years or older, underwent in-person
psychological assessment, electrocardiogram, and physical
examinations. Inclusion criteria required PTSD for at least six
months, and a score of ⩾50 on the Clinician Administered PTSD
Scale (CAPS-IV). Candidates had failed to respond to at least
one course of pharmacotherapy and/or psychotherapy.
Participants were otherwise physically healthy and free of psychiatric or medical contraindications for receiving MDMA.
Women could not be pregnant or lactating. The study was conducted at an outpatient clinic in Boulder, Colorado between
October 2012–February 2017. This trial was reviewed by the
Copernicus Group Independent Review Board (Research
Triangle Park, North Carolina, USA), and was designed and conducted in accordance with good clinical practices and
Consolidated Standards of Reporting Trials (CONSORT) guidelines (Moher et al., 2010). The trial was registered at clinicaltrials.gov (NCT #NCT01793610).

Procedures
After written informed consent and enrollment, participants completed outcome measures and were interviewed by an independent rater to assess baseline PTSD severity, functioning, and
psychological history (see Figure 2). To establish a safe setting
and therapeutic alliance before MDMA sessions, participants
underwent three 90-minute preparatory sessions with a male/
female therapy team. Psychiatric medications were tapered by
the study physician and discontinued at least five half-lives
before MDMA administration. Each participant was assigned to
one of nine therapy teams (eight therapists in total).
Participants were randomized to receive an active (125 or 100
mg) or a comparator (40 mg) dose of MDMA during two doubleblind eight-hour experimental sessions spaced a month apart.
Participants were randomized through a Web-based system that
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was blinded to site staff, study monitors, and statistical analysts.
A supplemental dose half the quantity of the initial dose (62.5, 50
or 20 mg) was available approximately 90 min after the first
dose, if not contraindicated. The MDMA was synthesized by
David E Nichols (Purdue University) per applicable regulations,
and compounded with lactose to make equivalent-weight gelatin
capsules across doses as in prior studies conducted within this
development program (Mithoefer et al., 2011).
The manualized therapeutic approach (Mithoefer, 2016) represents a modification of earlier work with psychedelics (Grof,
2001; Pahnke et al., 1971), which was subsequently adapted for
use with MDMA (Greer and Tolbert, 1998; Metzner and
Adamson, 2001). Therapists presented neither agendas nor solutions, and remained curious, open, and attentive to the participant’s developing experience. As much as possible, they followed
the participant's process and respected their pace, creating a sense
of safety and communicating trust in the participant’s innate
capacity for healing. Eyeshades and headphones were available
during periods of focused inward attention. Participants could
listen to a playlist of largely instrumental music intended to support the participant’s process. After the effects of the MDMA
subsided, participants could eat dinner, and remained overnight
in the clinic with a night attendant in the adjacent room.
The therapy room was carefully furnished to resemble a comfortable living area. Curtains created privacy and allowed for
natural light to come in through the top so that participants could
see the sky and treetops. The room was furnished with lamps that
provided a low glow. The room had plants, fresh flowers, a couch
that could be transformed into a bed during the eight-hour experimental sessions, two end tables, and two comfortable upholstered
chairs for the two therapists. Colorful rugs covered part of the
wooden floor and several paintings decorated the walls. A small
desk and bookcase were placed in one corner, and there was a
safe for secure drug storage.
On the morning following each experimental session, the first
of three integrative sessions was conducted. The purpose of this
session was to assess the participant’s mental state and stability,
and to facilitate assimilation of experiences and insights gained
during the experimental session. Daily 15–60-minute telephone
contact occurred for seven days following each experimental session. Two more integrative sessions took place before the next
experimental session.
At the primary endpoint, one month after the second blinded
experimental session, each participant was assessed by the same
blinded independent rater and completed self-report measures,
after which the blind was broken. Participants in the 40 mg group
crossed over to have one preparatory session and three open-label
sessions (100–125 mg MDMA) with associated integrative sessions. Participants in the 100 mg and 125 mg groups underwent a
third, open-label session (100–125 mg MDMA). Outcome measures were administered a month after the second open-label session and two months after the third open-label session. A
12-month follow-up assessment occurred 12 months (±one
month) after the final active dose MDMA session.

Assessments
The CAPS-IV served as the primary outcome measure. This
gold-standard clinician-administered PTSD measure includes
symptom subscales and CAPS-IV total score. The dichotomous
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram.

diagnostic score (Weathers et al., 2001), and ⩾30% drop in
CAPS-IV total scores were used to evaluate clinically significant
changes in PTSD symptoms. The same blinded independent rater
who was not present during any therapy sessions administered
the CAPS-IV.
Secondary outcome measures assessed symptoms of depression via Beck Depression Inventory-II (BDI-II) (Beck and Steer,
1984; Beck et al., 1996), dissociation with the Dissociative

Experiences Scale-II (DES-II) (Bernstein and Putnam, 1986;
Carlson and Putnam, 1993), and sleep quality with the Pittsburgh
Sleep Quality Index (PSQI) (Buysse et al., 1989).

Safety
Adverse events, reactions, vital signs, and suicidal ideation and
behavior were closely monitored. Treatment emergent adverse
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first four hours, then hourly until six hours after ingestion.
Tympanic temperature was measured hourly (Welch Allyn,
Skaneateles Falls, New York, USA).
Suicidal ideation and behavior were assessed with the clinician-administered Columbia Suicide Severity Rating Scale
(C-SSRS) at each visit and on two of seven contact days (Posner
et al., 2007, 2011). Data is summarized as positive ideation (PI;
>0 for suicidal ideation score), serious ideation (SI; =4 or 5 for
ideation score), and positive behavior (PB, >0 behavior score).

Statistical analyses

Figure 2. Study design.
BDI-II: Beck Depression Inventory-II; CAPS-IV: Clinician Administered PTSD
Scale; DES-II: Dissociative Experience Scale-II; EKG: electrocardiogram; MDMA:
3,4-methylenedioxymethamphetamine; PSQI: Pittsburgh Sleep Quality Index;
PTSD: posttraumatic stress disorder; SCID: Structured Clinical Interview for Diagnoses Axis I Research Version.

events (TEAEs) were collected until two months following the
last open-label session; serious adverse events (SAEs) and
TEAEs that represented a change in psychiatric status were
recorded until 12-month follow-up. Spontaneously reported reactions, based on reports in phase 1 and prior phase 2 studies
(Mithoefer et al., 2011, 2013, 2018; Oehen et al., 2013), were
collected during experimental sessions and the seven days
following.
Heart rate, systolic blood pressure (SBP), diastolic blood
pressure (DBP) and body temperature were monitored regularly
during MDMA sessions. Blood pressure and heart rate (Welch
Allyn, Skaneateles Falls, New York, USA) were measured before
drug administration, and approximately every half-hour for the

Power calculations were performed using results from a completed randomized, inactive-placebo controlled study of MDMAassisted psychotherapy (Mithoefer et al., 2011). The current pilot
study was underpowered to detect small to medium effect sizes,
but could possibly detect a large effect. Efficacy analyses for all
measures were performed on the intent-to-treat (ITT) set, consisting of all who had at least one MDMA session and completed an
outcome assessment after baseline. CAPS-IV data were also analyzed in the per protocol (PP) set, which included all participants
who completed both blinded sessions, primary outcome assessment, and did not experience a major protocol deviation.
Participants who completed the open-label crossover were
included in the crossover ITT set. Safety analyses included all
participants who received at least one dose of MDMA.
The primary efficacy outcome was the change in CAPS-IV
Total scores from baseline to one month after the second blinded
session, analyzed using an analysis of variance (ANOVA) with
α=0.05. Preplanned t-tests compared dose groups when significant main effects were found. Secondary measures (BDI-II,
PSQI, DES-II) were analyzed with the same method. Cohen’s d
independent-groups pretest-posttest design was used for comparator-subtracted effect size estimates (Kadel and Kip, 2012).
Descriptive statistics display the percentage of participants not
meeting PTSD criteria on CAPS-IV (diagnostic score) and those
attaining a ⩾30% decrease in scores post-treatment.
For the open-label crossover, within-subjects t-tests compared
scores on all measures at one-month after two open-label sessions to the primary endpoint. To explore whether a third active
dose MDMA session produced further benefit, within-subjects
t-tests of individual treatment groups compared scores of two vs
three sessions. Peak vital signs averaged across the two blinded
MDMA sessions were analyzed by a one-way ANOVA with
t-tests to comparing groups. All statistical analyses were conducted using SPSS, version 20.0 (IBM Corporation, Armonk,
New York, USA).

Results
Sample
The overall participant flow is depicted in the CONSORT diagram (Figure 1 and Supplementary Material Checklist), with
n=28 randomized, n=27 completing the primary assessment, and
n=25 assessed at 12-month follow-up. Nine men (32%) and 19
women (68%), average age 42.0 years (standard deviation
(SD)=12.9) ranging from 22–66, and mostly White/Caucasian
(92.9%) ethnicity, enrolled in the study (Table 1). The majority
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Table 1. Demographics and baseline characteristics.
Characteristic
Age, mean (SD), years
Sex, no. (%)
Male
Female
Ethnicity, no. (%)
White/Caucasian
Latino/Hispanic
Native American
BMI, mean (SD)
Duration of PTSD, mean (SD), months
Pre-study therapy, no. (%)
EMDR
Group psychotherapy
PE
CPT
CBT, not otherwise specified
Holotropic breathwork
Psychodynamic
IPT
Other
None
Pre-study psychiatric medications by drug class,a no. (%)
Drugs for depression
Drugs for anxiety
Drugs for psychosis
Drugs for insomnia
Drugs for stimulation
Other drugs
Psychiatric medical history,b no. (%)
Alcohol abuse
ADHD
Eating disorder
Depression
Dissociative disorders
Major depressionc
Panic attack
Self-injurious behavior
Substance abuse
Lifetime C-SSRS,d no. (%)
Positive ideation
Serious ideation
Positive behavior

40 mg MDMA
(n=6)

100 mg MDMA
(n=9)

125 mg MDMA
(n=13)

40.0 (11.7)

39.6 (9.8)

44.6 (15.4)

42.0 (12.9)

5 (38.5)
8 (61.5)

9 (32.1)
19 (67.9)

1 (16.7)
5 (83.3)
5 (83.3)
0
1 (16.7)
24.7 (7.3)
260.3 (163.1)

3 (33.3)
6 (66.7)
8 (88.9)
1 (11.1)
0
23.7 (3.2)
337.7 (197.7)

13 (100.0)
0
0
25.7 (6.5)
406.5 (276.2)

Total
(n=28)

26 (92.9)
1 (3.6)
1 (3.6)
24.9 (5.7)
353.0 (231.9)

5 (83.3)
1 (16.7)
0
0
3 (50.0)
0
1 (16.7)
0
6 (100.0)
0

6 (66.7)
4 (44.4)
2 (22.2)
0
4 (44.4)
0
0
1 (11.1)
8 (88.9)
0

7 (53.8)
3 (23.1)
1 (7.7)
1 (7.7)
4 (30.8)
1 (7.7)
1 (7.7)
0
13 (100.0)
0

18 (64.3)
8 (28.6)
3 (10.7)
1 (3.6)
11 (39.3)
1 (3.6)
2 (7.1)
1 (3.6)
27 (96.4)
0

2 (33.3)
3 (50.0)
1 (16.7)
0
1 (16.7)
1 (16.7)

7 (77.8)
5 (55.6)
2 (22.2)
2 (22.2)
1 (11.1)
3 (33.3)

11 (84.6)
7 (53.8)
3 (23.1)
3 (23.1)
2 (15.4)
6 (66.7)

20 (71.4)
15 (53.6)
6 (21.4)
5 (17.9)
3 (10.7)
9 (32.1)

0
2 (33.3)
0
1 (16.7)
0
2 (33.3)
1 (16.7)
1 (16.7)
0

1 (11.1)
2 (22.2)
0
4 (44.4)
1 (11.1)
3 (33.3)
1 (11.1)
4 (44.4)
3 (33.3)

1 (7.7)
2 (15.4)
2 (15.4)
2 (15.4)
1 (7.7)
7 (53.8)
1 (7.7)
5 (38.5)
0

2 (7.1)
6 (21.4)
2 (7.1)
7 (25.0)
2 (7.1)
12 (42.9)
3 (10.7)
10 (35.7)
3 (10.7)

6 (100.0)
2 (33.3)
1 (16.7)

8 (88.9)
6 (66.7)
3 (33.3)

13 (100.0)
5 (38.5)
4 (30.8)

27 (96.4)
13 (46.4)
8 (28.6)

ADHD: attention deficit/hyperactivity disorder; BMI: body mass index; CBT: cognitive behavioral therapy; CPT: cognitive processing therapy; C-SSRS: Columbia Suicide Severity Rating Scale; EMDR: eye movement desensitization reprocessing; IPT: interpersonal therapy; MDMA: 3,4-methylenedioxymethamphetamine; PE: prolonged exposure;
PTSD: posttraumatic stress disorder; SD: standard deviation.
aPre-study psychiatric medications are listed by the type of drug according to the Neuroscience based Nomenclature and not by the reason they were prescribed; bMedical Dictionary for Regulatory Activities (MedDRA) preferred terms; data coded with MedDRA v17.1; cMedDRA preferred term ‘major depression’ encompasses both major
depressive disorder and major depression; dlifetime accounts for all suicidal ideation and behavior prior to study, according to participant recall and medical records.
According to the C-SSRS scoring guide, scores of four or five on the suicidal ideation category are considered serious ideation, and scores of one or greater are considered
positive behavior or ideation.

had experienced two or more traumatic events, such as childhood
sexual or physical abuse, combat, ritual abuse, assaults, accidents
or witnessing a crime. All had a diagnosis of PTSD; all but one

met the criteria for PTSD on the CAPS-IV. The average duration
of PTSD before enrollment was 29.4 years. All participants had
undergone at least one form of psychotherapy, 20 participants
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(71.4%) had been prescribed drugs for depression, and 15 participants (53.6%) had been prescribed drugs for anxiety, as classified
in accordance with Neuroscience-based Nomenclature and not
by the reason they were prescribed. Nearly half of the participants (42.9%) had been diagnosed with major depression, and
another quarter with depression (Table 1). Self-injurious behavior prior to enrollment was reported by 10 participants (35.7%).
Lifetime C-SSRS showed 27/28 (96.4%) of participants had suicidal ideation and 8/28 (28.6%) reported suicidal behavior.

Primary outcome
The primary outcome was change in CAPS-IV total scores from
baseline to one month after the second blinded session (Table 2
and Figure 3). In the ITT set, the active dose groups had the largest reduction in PTSD symptom severity with mean (SD) changes
of −26.3 (29.5) for 125 mg, −24.4 (24.2) for 100 mg, and −11.5
(21.2) for 40 mg. Although there was no significant overall effect
(F2,26=0.68, p=0.52). Cohen’s d effect sizes with 40 mg subtracted
was 0.42 (–0.57, 1.42) for 125 mg and 0.37 (–0.57, 1.42) for 100
mg.
In the PP set (Table 2), there was a significant main effect in
change of CAPS-IV total scores (F2,22=4.01, p=0.03). Compared
to the 40 mg group (mean change (SD) –4.0 (11.9)), the 125 mg
group had a significant reduction (–37.0 (20.9), p=0.01) and the
100 mg group trended towards significance (–24.4 (24.2),
p=0.10). Cohen’s d effect sizes with 40 mg subtracted was 1.12
(–0.10, 2.35) for 125 mg and 0.73 (–0.45, 1.90) for 100 mg.

Secondary outcomes
All secondary outcomes are reported for the ITT set (Table 2).
More participants in the active dose groups did not meet PTSD
diagnostic criteria according to the CAPS-IV at the primary endpoint (33.3% (40 mg), 44.4% (100 mg), and 41.7% (125 mg)). As
a measure of clinical significance, the percentage of participants
who attained a ⩾30% decrease in CAPS-IV total scores was substantially greater for active dose groups (16.7% (40 mg), 55.6%
(100 mg), and 50.0% (125 mg)). Change in depressive symptoms, determined by the BDI-II, was approximately equivalent
across groups (F2,26=0.03, p=0.97). Mean (SD) change in PSQI
total scores was −0.8 (2.5) for 40 mg, −3.6 (6.2) for 100 mg, −2.0
(4.7) for 125 mg, indicating some improvement in sleep quality
for all groups, yet this failed to reach significance (F2,26=0.583,
p=0.57). Fewer dissociative experiences were reported by active
dose groups (mean (SD) change in DES-II total scores, −13.3
(15.3) for 100 mg, and −5.9 (12.0) for 125 mg) compared to 40
mg −0.2 (6.9), although the difference was not significant
(F2,26=2.09, p=0.15).

Open-label sessions
Two months after the final open-label session, CAPS-IV total
scores significantly declined compared to the primary endpoint
for both groups (ITT set: blind 100 mg/open-label, t8=6.82,
p<0.0001; blind 125 mg/open-label t11=2.62, p=0.02), and four
additional participants no longer met criteria for PTSD, indicating that the third MDMA session further improved treatment outcomes in this sample (Tables 3 and 4). Scores also generally
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improved on other measures, with some reaching significance
(BDI-II (blind 100 mg/open-label, t8=2.74, p=0.03; blind 125
mg/open-label t11=1.14, p=0.28), PSQI (blind 100 mg/openlabel, t8=1.97, p=0.08; blind 125 mg/open-label t8=1.59, p=0.15),
and DES-II (blind 100 mg/open-label, t8=2.36, p=0.046; blind
125 mg/open-label t10=2.21, p=0.05)).
After two blinded sessions, the 40 mg group crossed over for
three open-label MDMA (100–125 mg) sessions. One month
after the second open-label session, PTSD symptom severity
improved significantly compared to the primary endpoint
(CAPS-IV total scores (t4=4.49, p=0.01)), as did symptoms of
depression (BDI-II scores (t4=4.60, p=0.01)) and dissociation
(DES-II scores (t4=2.96, p=0.04)). Sleep quality (PSQI scores
(t4=1.39, p=0.24)) presented no significant changes. Scores did
not significantly change further two-months after the third openlabel session for this group.

12-Month follow-up
Twelve months after the last active dose of MDMA (Table 5),
PTSD symptom severity was evaluated again. CAPS-IV total
scores for the ITT set at baseline and 12-month follow-up mean
(SD) were 92.0 (18.0) and 31.0 (24.2), respectively. PTSD severity was significantly lower compared to baseline (t24=11.30,
p<0.0001). CAPS-IV total scores declined on average −9.6
(19.5) from treatment exit to the 12-month assessment. The
majority (76%) did not meet PTSD diagnostic criteria, demonstrating enduring positive effects of MDMA-assisted psychotherapy. Analysis of secondary outcomes also found significant
improvement at the 12-month follow-up compared to baseline
for depression (BDI-II: t23=8.15, p<0.0001), sleep quality (PSQI:
t22=6.46, p<0.0001), and dissociation (DES-II: t22=5.7,
p<0.0001), indicating sustained gains well after the active treatment period ended.

Safety
Reactions reported by ⩾40% in any group on day of blinded sessions were anxiety and jaw clenching/tight jaw (Table 6), followed by headache, muscle tension, dizziness, fatigue, and low
mood. The most commonly reported reactions on one or more of
the seven days following blinded MDMA sessions, included
sleep-related reactions (insomnia, need more sleep) and low
mood, increased irritability, and ruminations. Most were mild to
moderate, with frequency decreasing across the week following
the experimental sessions.
During the blinded segment, at least one TEAE was reported
by 1/6 (40 mg), 5/9 (100 mg,) and 9/13 (125 mg) participants.
TEAEs were reported more frequently in both active dose groups
(100 mg, 42.1% of 38 adverse events (AEs) during this period;
125 mg, 52.6%) compared to the 40 mg group (5.3%). Most
TEAEs reported beyond an experimental session and the seven
days afterward were psychiatric in nature (Table 6). Most psychiatric TEAEs occurred in active dose groups (see Supplementary
Material Table S1), including anxiety (33.3% of 100 mg, 30.8%
of 125 mg participants), depressed mood (22.2% of 100 mg,
15.4% of 125 mg participants), and irritability (22.2% of 100,
7.7% of 125 mg participants). No psychiatric TEAEs were
reported after 40 mg MDMA.
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Table 2. Outcome measures for blinded segment.

Primary efficacy variable, ITT set
CAPS-IV total score, mean (SD)
Baseline
Post 2 blinded sessions
Changeb
p Valuec
Primary efficacy variable, PP set
CAPS-IV total score, mean (SD)
Baseline
Post 2 blinded sessions
Changeb
p Valuec
Secondary efficacy variables, ITT set
CAPS-IV PTSD diagnostic criteria met, no. (%)
Baseline
Yes
No
Post 2 blinded sessions
Yes
No
⩾30% CAPS-IV total score decrease (post 2 blinded sessions), no. (%)
Yes
No
BDI-II, mean (SD)
Baseline
Post 2 blinded sessions
Changeb
p Valuec
PSQI, mean (SD)
Baseline
Post 2 blinded sessions
Changeb
p Valuec
DES-II, mean (SD)
Baseline
Post 2 blinded sessions
Changeb
p Valuec

40 mg MDMA
(n=6)

100 mg MDMA
(n=9)

125 mg MDMA
(n=12)a

84.8 (8.0)
73.3 (24.5)
–11.5 (21.2)
–

94.4 (20.2)
70.0 (28.2)
–24.4 (24.2)
0.36

93.5 (20.0)
64.3 (33.6)
–26.3 (29.5)
0.27

84.6 (9.0)
80.6 (18.8)
–4.0 (11.9)
–

94.4 (20.2)
70.0 (28.2)
–24.4 (24.2)
0.10

91.6 (19.7)
54.6 (31.9)
–37.0 (20.9)
0.01

6 (100.0)
0

8 (88.9)
1 (11.1)

13 (100.0)
0

4 (66.7)
2 (33.3)

5 (55.6)
4 (44.4)

7 (58.3)
5 (41.7)

1 (16.7)
5 (83.3)

5 (55.6)
4 (44.4)

6 (50.0)
6 (50.0)

23.8 (6.2)
12.3 (6.3)
–11.5 (7.8)
–

28.2 (13.6)
18.3 (16.2)
–9.9 (13.3)
0.81

29.3 (11.7)
17.3 (16.7)
–11.0 (13.7)
0.94

12.0 (3.2)
11.2 (3.3)
–0.8 (2.5)
–

13.0 (5.1)
9.4 (4.9)
–3.6 (6.2)
0.31

11.7 (4.0)
9.1 (4.0)
–2.0 (4.7)
0.64

14.4 (6.5)
14.2 (4.4)
–0.2 (6.9)
–

28.4 (18.0)
15.2 (9.8)
–13.3 (15.3)
0.06

21.5 (10.7)
15.1 (14.5)
–5.9 (12.0)
0.37

BDI-II: Beck Depression Inventory-II; CAPS-IV: Clinician Administered PTSD Scale; DES-II: Dissociative Experience Scale-II; ITT: intention to treat; MDMA: 3,4-methylenedioxymethamphetamine; PP: per protocol; PSQI: Pittsburgh Sleep Quality Index; PTSD: posttraumatic stress disorder; SD: standard deviation.
aIncludes n=13 at baseline; bchange from baseline; ccompared to 40 mg MDMA.

Fifteen TEAEs were reported during the open-label segment, and were also mostly psychiatric (Supplementary
Material Table S1), including anxiety and obsessive rumination, each occurring in 3.8% of participants, and suicidal ideation, occurring in 7.7% of participants. Nine AEs were reported
during the 12-month follow-up by four people (Supplementary
Material Table S1). Three SAEs occurred – two during the
12-month follow up segment (ruptured ovarian cyst, and fractured lower limb), and one during the open-label segment (stage
1 breast cancer) – none were deemed related to MDMA
(Supplementary Material Table S1).

During the study, PI in 20/28 (71.4%) and SI in 3/28 (10.7%)
was reported by participants on the C-SSRS. At the 12-month
follow-up, only 3/25 (12.0%) had PI with no SI (Supplementary
Material Table S3). There were no reports of suicidal behavior
during the study or long-term follow-up.
For peak vital sign measurements across two blinded MDMA
sessions (Supplementary Material Table S2), a dose effect was
significant for heart rate (F2,53=4.2, p=0.02), and nearly significant for SBP (F2,53=3.2, p=0.05). Heart rate and SBP increased as
dose ascended. No dose effects were found for body temperature
(F2,53=1.7, p=0.20) or DBP (F2,53=3.0, p=0.06), but peak DBP
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Table 3. Outcome measures for open-label crossover, intent-to-treat set.
Variable

Figure 3. Change over time in Clinician Administered PTSD
Scale (CAPS-IV) total scores in the intent-to-treat set. The
primary endpoint occurred one month after the second blinded
3,4-methylenedioxymethamphetamine (MDMA) session. After
assessment, the blind was broken. The active dose groups (100 and
125 mg) had one additional open-label MDMA session and completed
an assessment two months after the third session. The comparator
group (40 mg) crossed over to receive three open-label (100–125 mg)
sessions, with assessments after the second and third sessions. The
12-month follow-up visit occurred after the final open-label MDMA
session.
PTSD: posttraumatic stress disorder; SD: standard deviation.

after 125 mg was observed to be higher than after 40 or 100 mg
(92 vs 86 and 84 mm Hg). No medical interventions were needed
for the small to moderate increases in vital signs. Results from
vital sign measurements are consistent with reports in healthy
controls and in other samples of people with PTSD (Kirkpatrick
et al., 2014a; Mithoefer et al., 2011; Vizeli and Liechti, 2017).

Discussion
Consistent with prior research, this study provides supportive
evidence that MDMA-assisted psychotherapy can be safe and
efficacious in individuals with chronic PTSD refractory to
medication and/or psychotherapy. This is the first trial to
employ multiple therapy teams with newly trained therapists
implementing the manualized approach, which is encouraging
regarding the likelihood that other newly-trained providers
may replicate these findings in phase 3 trials. Although significant group differences were detected only in the PP set for the
primary outcome, over half of participants in the ITT set who
received active MDMA doses reached a 30% or greater drop in
CAPS-IV total scores compared to 16.7% in the 40 mg group.
After two blinded MDMA sessions, active dose groups had the
largest reductions in CAPS-IV total scores with more participants attaining clinically significant improvements in PTSD
symptoms relative to the 40 mg group, supporting a dose
response.
To understand if three experimental sessions were more beneficial than two sessions, outcomes were evaluated again two

CAPS-IV total score, mean (SD)
Post 2 blinded sessions
Post 2 open-label sessions
p Valueb
CAPS-IV PTSD diagnostic criteria met
(post 2 open-label sessions), no. (%)
Yes
No
⩾30% CAPS-IV total score decrease
(post 2 open-label sessions),c no. (%)
Yes
No
BDI-II, mean (SD)
Post 2 blinded sessions
Post 2 open-label sessions
p Valueb
PSQI, mean (SD)
Post 2 blinded sessions
Post 2 open-label sessions
p Valueb
DES-II, mean (SD)
Post 2 blinded sessions
Post 2 open-label sessions
p Valueb

40 mg blinded MDMA/
100–125 mg open-label
(n=5)
73.3 (24.5)a
38.6 (29.2)
0.01

1 (20.0)
4 (80.0)

4 (80.0)
1 (20.0)
12.3 (6.3)
6.8 (6.2)
0.01
11.2 (3.3)
7.6 (4.0)
0.24
14.2 (4.4)
7.2 (3.7)
0.04

BDI-II: Beck Depression Inventory-II; CAPS-IV: Clinician Administered PTSD
Scale-IV; DES-II: Dissociative Experience Scale-II; MDMA: 3,4-methylenedioxymethamphetamine; PSQI: Pittsburgh Sleep Quality Index; PTSD: posttraumatic
stress disorder; SD: standard deviation.
aIncludes n=6 at post two blinded sessions; bwithin-subjects t-tests; cparticipants
attaining a ⩾30% CAPS-IV total score decrease from post two blinded sessions
(primary endpoint) to post two open-label sessions (secondary endpoint).

months after the third (last) MDMA session. After the third
experimental session, both the 100 mg and 125 mg groups
showed further reductions in CAPS-IV scores, providing evidence that an additional session significantly improved PTSD
outcomes. On the other hand, after the 40 mg group crossed over,
a large treatment response resulted after two open-label sessions
with little change after the third. The difference in time to respond
is likely due to individual variation in the small samples, although
there may have been a small additional therapeutic effect from
the initial two low-dose sessions. Importantly, the gains were
maintained over a 12-month follow-up after all groups had
received active doses of MDMA in either blinded or open-label
sessions, with 76% (n=25) of individuals not meeting the criteria
for a diagnosis of PTSD. The fact that CAPS scores continued to
improve between the two-month and 12-month follow-up visits
lends support to the hypothesis that MDMA helps to catalyze a
therapeutic process that continues long after the last drug administration. Moreover, the secondary outcome measures (depression, sleep, and dissociation) all showed significant reduction of
symptoms at 12 months compared to baseline. At the 12-month
visit, only one participant was taking a medication for PTSD;
nine others were taking medications for insomnia, depression,
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Table 4. Outcome measures for two vs three 3,4-methylenedioxymethamphetamine (MDMA) sessions, intent-to-treat set.
Variable

CAPS-IV total score, mean (SD)
Post 2 blinded sessions
Post 3 MDMA sessions
p Valueb
Post 2 open-label sessions
Post 3 open-label sessions
p Valueb
CAPS-IV PTSD diagnostic criteria met, no. (%)
Post 3 MDMA sessions
Yes
No
Post 3 open-label sessions
Yes
No
⩾30% CAPS-IV total score decrease
Post 3 MDMA sessionsc
Yes
No
Post 3 open-label sessionsd
Yes
No
BDI-II, mean (SD)
Post 2 blinded sessions
Post 3 MDMA session
p Valueb
Post 2 open-label sessions
Post 3 open-label sessions
p Valueb
PSQI, mean (SD)
Post 2 blinded sessions
Post 3 MDMA session
p Valueb
Post 2 open-label sessions
Post 3 open-label sessions
p Valueb
DES-II, mean (SD)
Post 2 blinded sessions
Post 3 MDMA session
p Valueb
Post 2 open-label sessions
Post 3 open-label sessions
p Valueb

40 mg blinded MDMA/
100–125 mg open-label
(n=6)a

100 mg MDMA
(n=9)

125 mg MDMA
(n=12)

73.3 (24.5)
—
38.6 (29.2)
35.2 (31.1)
0.78

70.0 (28.2)
37.3 (23.1)
<0.0001
—
—
—

64.3 (33.6)
50.0 (32.4)
0.02
—
—
—

—
—

2 (22.2)
7 (77.8)

6 (50.0)
6 (50.0)

2 (66.7)
3 (60.0)

—
—

—
—

—
—

8 (88.9)
1 (11.1)

5 (41.7)
7 (58.3)

2 (66.7)
3 (60.0)

—
—

—
—

12.3 (6.3)
—
—
6.8 (6.2)
9.6 (9.0)
0.19

18.3 (16.2)
10.2 (9.3)
0.03
—
—
—

17.3 (16.7)
13.6 (13.6)
0.28
—
—
—

11.2 (3.3)
—
—
7.6 (4.0)
4.8 (4.4)
0.24

9.4 (4.9)
7.4 (4.1)
0.08
—
—
—

9.2 (4.2)
7.7 (1.9)
0.15
—
—
—

—
—
—
7.2 (3.7)
6.6 (4.6)
0.58

15.2 (9.8)
10.6 (9.7)
0.046
—
—
—

15.1 (14.5)
7.0 (5.2)
0.05
—
—
—

BDI-II: Beck Depression Inventory-II; CAPS-IV: Clinician Administered PTSD Scale-IV; DES-II: Dissociative Experience Scale-II; PSQI: Pittsburgh Sleep Quality Index; PTSD:
posttraumatic stress disorder; SD: standard deviation.
aFor open-label sessions (n=5); bwithin-subjects t-tests; cparticipants attaining a ⩾30% CAPS-IV total score decrease from post two blinded sessions (primary endpoint)
to post three MDMA sessions (end of stage 1); dparticipants attaining a ⩾30% CAPS-IV total score decrease from post two open-label sessions (secondary endpoint) to
post three open-label sessions (end of stage 2).

generalized anxiety disorder, attention deficit/hyperactivity disorder (ADHD), and anxiety.
These findings are noteworthy given that participants had
moderate to extreme PTSD and had previously failed to benefit
from psychotherapy, including approaches thought to be

relatively effective (cognitive behavioral therapy (CBT) and eye
movement desensitization reprocessing (EMDR)), and pharmacological treatment, including medications for depression and anxiety. At baseline, 96.4% of participants reported suicidal thinking
at some point in the past; for 46.4% the suicidal ideations were
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Table 5. Outcome measures for 12-month follow-up, intent-to-treat set.
Variable
CAPS-IV total score, mean (SD)
Baseline
12-Month follow-up
p Valuea
CAPS-IV PTSD diagnostic criteria
met (12-month follow-up), no. (%)
Yes
No
BDI-II, mean (SD)
Baseline
12-Month follow-up
p Valuec
PSQI, mean (SD)
Baseline
12-Month follow-up
p Valuec
DES-II, mean (SD)
Baseline
12-Month follow-up
p Valuec

12-month follow-up completers
(n=25)a
92.0 (18.0)
31.0 (24.2)
<0.0001

6 (24.0)
19 (76.0)
27.8 (11.3)
7.3 (8.5)b
<0.0001
12.2 (4.2)
5.4 (3.5)b
<0.0001
22.2 (13.5)
5.5 (5.2)b
<0.0001

BDI-II: Beck Depression Inventory-II; CAPS-IV: Clinician Administered PTSD
Scale-IV; DES-II: Dissociative Experience Scale-II; PSQI: Pittsburgh Sleep Quality
Index; PTSD: posttraumatic stress disorder; SD: standard deviation.
aIncludes n=28 at baseline; bn=23, one participant completed 12-month CAPS-IV,
but not BDI-II, PSQI, or DES-II; cwithin-subjects t-tests.

serious, and 28.6% reported a history of suicidal behavior. Thus,
the participants were severely impacted by symptoms before
study participation, and the sample was not restricted to exclude
people who had previously experienced suicidal thinking, as is
common practice in many clinical trials of psychiatric drugs.
Safety outcomes for MDMA-assisted psychotherapy in a controlled clinical setting strongly suggest a favorable benefit to risk
ratio. Frequency and intensity of adverse events, reactions, and
suicidal ideation were similar to previous reports (Mithoefer et al.,
2011, 2018; Oehen et al., 2013). The greater number of psychiatric symptoms in active dose groups, such as anxiety, depression,
or suicidal ideation, could be caused by the psychotherapeutic
process of recalling and discussing experiences, thoughts, and
emotions related to traumatic events, and also possibly be a direct
pharmacological effect of MDMA. Available data is not adequate
to identify a causal relationship, but increased transient anxiety
has been detected in studies of healthy individuals after MDMA
and is likely due to the MDMA-stimulated release of cortisol
(Baggott et al., 2016; Dolder et al., 2018; Kirkpatrick et al., 2014b;
Liechti et al., 2001). The most common time for mild to moderate
anxiety related to drug onset to occur is in the first hour after
administration; anxiety associated with painful or stressful memories typically occurred later in the session. Therapists encourage
diaphragmatic breathing and other stress inoculation techniques
that are discussed during the non-drug preparatory sessions.
Participants may be able to continue the therapeutic processing of
trauma memories, even when facing anxiety, because of the support of two therapists, and reduced amygdalar activity (Gamma
et al., 2000) through the pharmacological effects of MDMA. Vital

signs after MDMA generally increased in a dose-dependent manner to values similar during moderate exercise, and were well tolerated in these participants. There were no SAEs related to the
treatment, adding to the evidence that MDMA can safely be
administered to patients with PTSD.
Possible mechanisms for the treatment effect demonstrated in
this sample are theorized based on the pharmacological effects of
MDMA and its actions in the context of psychotherapy. Subjective
effects of MDMA that bolster prosocial feelings and behaviors
(Bedi et al., 2010; Hysek et al., 2014; Kamilar-Britt and Bedi, 2015)
make unpleasant memories more tolerable (Carhart-Harris et al.,
2014), and enhance empathy, self-compassion, (Baggott et al.,
2015; Kamboj et al., 2015), and trusting in the pace of processing
the experience, could all be beneficial in promoting a strong therapeutic alliance and inducing an optimal state of engagement for
effectively processing traumatic memories. Healthy volunteers also
report that MDMA can change the significance or meaning of perceptions (Liechti et al., 2001). MDMA-assisted psychotherapy is
meant to maintain the optimal “window of tolerance” (Mithoefer,
2016; Ogden et al., 2006). An enhanced therapeutic alliance combined with reduced anxiety or discomfort around difficult memories, increased self-compassion, and openness to expanding
meaning of thoughts, feelings or experiences may all contribute
toward therapeutic effects. Similar therapeutic procedures that
include attention to setting, a pair of therapists offering nondirective, supportive care and substances that alter consciousness, are
also used in psilocybin and ayahuasca research in people with
depression (Carhart-Harris et al., 2018; Sanches et al., 2016).
Other proposed models include an explicit role for experiential “regression” and re-examination of past experiences, and
non-ordinary or transpersonal experiences in MDMA-assisted
psychotherapy (Passie, 2012).
MDMA-stimulated decrease in amygdala (Carhart-Harris et al.,
2015; Gamma et al., 2000) and insular cortex activity (Walpola
et al., 2017) may allow for emotional engagement without overwhelming anxiety during processing of painful traumatic memories. In healthy humans, MDMA acutely modulates brain circuitry
important for memory and affective processing, and implicated in
the pathophysiology of PTSD (Lanius et al., 2010), including
increased resting state functional connectivity between the hippocampus and amygdala and decreased coupling of the medial prefrontal cortex with the hippocampus and posterior cingulate cortex
(Carhart-Harris et al., 2015). Given that MDMA modulates emotional memory, neural pathways, fear extinction and memory
reconsolidation might play a role in the underlying mechanisms for
the positive treatment response (Feduccia and Mithoefer, 2018).

Limitations
Measurement of the primary variable was done by an independent rater using the CAPS-IV, which has good reliability and
validity, and attrition was minimal (7%). Nevertheless, certain
limitations constrain both the generalizability of findings and the
ability to draw inferences concerning interactions among independent variables. The sample was relatively homogeneous, with
the majority being predominantly female (68%) and White
(93%). Thus, it was not possible to assess gender- or ethnicityspecific differences in outcomes.
The primary limitation was the relatively small sample size,
especially in the low-dose study arm; however, this was a phase
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Table 6. Treatment-emergent adverse events (TEAEs) and expected reactions during two blinded 3,4-methylenedioxymethamphetamine (MDMA)
sessions and seven days following, intent-to-treat set.

Top reactions during experimental sessions, no. (%)a
Anxiety
Dizziness
Fatigue
Headache
Jaw clenching, tight jaw
Low mood
Muscle tension
Top reactions during 7 days of contact, no. (%)a
Anxiety
Difficulty concentrating
Fatigue
Headache
Increased irritability
Insomnia
Lack of appetite
Low mood
Muscle tension
Nausea
Need more sleep
Ruminations
Psychiatric TEAEs, no. (%)b
Anxiety
Depressed mood
Irritability
Obsessive rumination
Panic attack
Restlessness

40 mg MDMA
(n=6)

100 mg MDMA
(n=9)

125 mg MDMA
(n=13)

Total
(n=28)

2 (33.3)
1 (16.7)
2 (33.3)
4 (66.7)
2 (33.3)
0
2 (33.3)

6 (66.7)
2 (22.2)
4 (44.4)
4 (44.4)
5 (55.6)
5 (55.6)
4 (44.4)

7 (53.8)
7 (53.8)
4 (30.8)
3 (23.1)
8 (61.5)
2 (15.4)
7 (53.8)

17 (60.7)
12 (42.9)
11 (39.3)
13 (46.4)
18 (64.3)
7 (25.0)
13 (46.4)

2 (33.3)
2 (33.3)
2 (33.3)
4 (66.7)
2 (33.3)
3 (50.0)
1 (16.7)
2 (33.3)
2 (33.3)
1 (16.7)
2 (33.3)
1 (16.7)

8 (88.9)
5 (55.6)
7 (77.8)
3 (33.3)
5 (55.6)
7 (77.8)
1 (11.1)
6 (66.7)
1 (11.1)
3 (33.3)
5 (55.6)
5 (55.6)

10 (76.9)
2 (15.4)
9 (69.2)
5 (38.5)
6 (46.2)
6 (46.2)
8 (61.5)
9 (69.2)
6 (46.2)
8 (61.5)
8 (61.5)
6 (46.2)

20 (71.4)
9 (32.1)
18 (64.3)
12 (42.9)
13 (46.4)
16 (57.1)
10 (35.7)
17 (60.7)
9 (32.1)
12 (42.9)
15 (53.6)
12 (42.9)

0
0
0
0
0
0

3 (33.3)
2 (22.2)
2 (22.2)
1 (11.1)
0
1 (11.1)

4 (30.8)
2 (15.4)
1 (7.7)
1 (7.7)
1 (7.7)
0

7 (25.0)
4 (14.3)
3 (10.7)
2 (7.1)
1 (3.6)
1 (3.6)

aFrequency of participants who reported an expected, spontaneously reported reaction collected during and seven days following blinded experimental sessions 1 and 2
(only reactions reported by ⩾40% of participants in any group are displayed).
bFrequency of participants who self-reported psychiatric adverse events after first drug administration until the primary endpoint.

2 trial intended to assess efficacy in a preliminary manner and to
evaluate outcomes across multiple therapy teams. One participant in the 40 mg group experienced large drops in CAPS-IV
total scores after one blinded session, affecting average scores in
this small sample. Since this individual declined additional
MDMA sessions after the first one due to an efficacious response,
she was excluded from the PP analyses that showed little change
in CAPS-IV scores from baseline to the primary endpoint (84.6
to 80.6) for the low dose group.
Establishing an effective blind for a psychoactive drug like
MDMA is difficult. Prior phase 1 studies conducted by various
groups have explored blinding MDMA with comparators of
amphetamine (Bedi et al., 2010, 2014; Bershad et al., 2016; Cami
et al., 2000; Kirkpatrick et al., 2014a; Mas et al., 1999; Tancer and
Johanson, 2003) or methylphenidate (Dolder et al., 2018; Kuypers
and Ramaekers, 2007; Ramaekers et al., 2006). Previous phase 2
clinical trials used inactive placebo (Mithoefer et al., 2011) and a
low dose MDMA as comparator (25 mg or 30 mg) (Mithoefer
et al., 2018; Oehen et al., 2013). This study utilized a dose-response
design, comparing active doses to 40 mg MDMA, in order to
enhance masking of MDMA-stimulated effects. To gauge the

effectiveness of blinding procedures, participants and therapists
were asked to guess the dose received after each blinded session.
Therapists guessed correctly 77.3% of the time for 40 mg sessions,
and 86.0% of the time for the 100 mg or 125 mg sessions.
Participants also guessed correctly often, 72.7% in the 40 mg sessions, but mistakenly guessed (41.9% of the time) a low dose when
in fact they had received an active dose. The research team had
additional clues about group assignment from intra-session measurements of vital signs, but importantly, blinded independent raters
who administered the CAPS were not present during therapy sessions and had no access to vital sign data. A limitation to the openlabel crossover and 12-month follow-up was that the assessments
were made under non-blinded conditions and there was no control
group for comparison at these time points.

Conclusion
The promising efficacy and safety results from this dose
response study, along with findings from five other phase 2
trials form the basis for expansion into multi-site phase 3 trials.
In addition, the FDA granted "Breakthrough therapy"
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designation for MDMA-assisted psychotherapy for PTSD
treatment, which may expedite the drug development process.
Both short-term (one and two month) and long-term (12 month)
follow-up results were positive across numerous therapy
teams, demonstrating generalizability of the approach. The
treatment was safe and well-tolerated. More research is needed
to determine the optimal number of MDMA sessions needed to
achieve symptom remission. Upcoming phase 3 trials, with a
planned enrollment of 200–300 participants will evaluate the
time to response and other factors that influence outcomes. If
findings are replicated in phase 3 trials, MDMA-assisted psychotherapy will become an available treatment option for people suffering with PTSD.
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