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3,4-Methylenedioxymethamphetamine (MDMA )-assisted psychotherapy for posttraumatic stress disorder (PTSD) has been shown to
significantly reduce clinical symptomatology, but posttraumatic growth (PTG), which consists of positive changes in self-perception,
interpersonal relationships, or philosophy of life, has not been studied with this treatment. Participant data (n = 60) were pooled from three
Phase 2 clinical studies employing triple-blind crossover designs. Participants were required to meet DSM-IV-R criteria for PTSD with a
score higher than 50 on the Clinician-Administered PTSD Scale (CAPS-1V) as well as previous inadequate response to pharmacological
and/or psychotherapeutic treatment. Data were aggregated into two groups: an active MDMA dose group (75-125 mg of MDMA; n = 45)
or placebo/active control (0-40 mg of MDMA; n = 15). Measures included the Posttraumatic Growth Inventory (PTGI) and the CAPS-IV,
which were administered at baseline, primary endpoint, treatment exit, and 12-month follow-up. At primary endpoint, the MDMA group
demonstrated more PTG, Hedges’ g = 1.14, 95% CI [0.49, 1.78], p < .001; and a larger reduction in PTSD symptom severity, Hedges’
g =0.88,95% CI [—0.28, 1.50], p < .001, relative to the control group. Relative to baseline, at the 12-month follow-up, within-subject
PTG was higher, p < .001; PTSD symptom severity scores were lower, p < .001; and two-thirds of participants (67.2%) no longer met
criteria for PTSD. MDMA -assisted psychotherapy for PTSD resulted in PTG and clinical symptom reductions of large-magnitude effect
sizes. Results suggest that PTG may provide a new mechanism of action warranting further study.

A novel treatment for posttraumatic stress disorder (PTSD)
utilizing 3,4-methylenedioxymethamphetamine (MDMA) to
enhance psychotherapy first entered clinical trials in 2000
(Bouso, Doblin, Farré, Alcazar, & Gémez-Jarabo, 2008), and
six randomized controlled studies had been completed as of
2017 (Feduccia, Holland & Mithoefer, 2017). Results from
these trials demonstrate that MDMA-assisted psychotherapy
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produces significant reductions in PTSD symptoms (Mithoefer
et al., 2018; Mithoefer, Wagner, Mithoefer, Jerome, & Doblin,
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2011; Oehen, Traber, Widmer, & Schnyder, 2013; Ot’alora et
al., 2018) and that these reductions endure (Mithoefer et al.,
2013). Results of a pooled analysis of six Phase 2 studies
(Mithoefer et al., 2019) demonstrated that two psychotherapy
sessions with active doses of MDMA more than doubled PTSD
symptom reduction compared to psychotherapy with placebo
controls (estimated mean difference between groups = —22.0,
SE =5.17),d = 0.8. The Food and Drug Administration (FDA)
designated MDMA -assisted psychotherapy as a Breakthrough
Therapy in 2017, indicating that the treatment addresses a se-
rious or life-threatening condition and may have preliminary
evidence demonstrating substantial improvement over existing
therapies for PTSD. However, posttraumatic growth (PTG),
defined as positive posttrauma changes in self-perception, in-
terpersonal relationships, or philosophy of life, has not yet been
studied as an independent outcome or a mechanism of symptom
reduction with MDMA -assisted psychotherapy.

Given the high incidence and prevalence of PTSD, it is crit-
ical to pursue promising treatments and explore and model
possible mechanisms of action (Kessler et al., 2005). The re-
ported lifetime prevalence of PTSD in the general population
of the United States is approximately 6.8%, and the disorder
affects about 7.7 million U.S. adults in any given year (Kessler
et al., 2005). According to the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-V; Amer-
ican Psychiatric Association [APA], 2013), individuals diag-
nosed with PTSD will persistently reexperience aspects of the
traumatic event, avoid trauma-related stimuli, and experience
negative thoughts or feelings as well as increased hyperarousal
and reactivity related to the trauma. Existing PTSD research
has tended to focus on symptom severity as a primary outcome
while neglecting positive life changes that may accompany an
engagement with trauma in a psychotherapeutic intervention,
independent of symptom reduction. Although one criterion for
a clinical diagnosis according to DSM-5 is for the ailment to
cause “clinically significant distress or impairment in social,
occupational, or other important areas of functioning” (APA,
2013), and although functional impairment has been closely
linked to the severity of PTSD symptomatology, few interven-
tion PTSD trials have evaluated whether functioning in these
domains improves (Rodriguez, Holowka, & Marx, 2012).

Posttraumatic growth has been defined as “positive psycho-
logical change experienced as a result of the struggle with highly
challenging life circumstances” (Calhoun & Tedeschi, 1999;
Tedeschi & Calhoun, 2004). Tedeschi and Calhoun (1996)
grouped these positive changes into three main categories:
changes in self-perception, changes in interpersonal relation-
ships, and changes in philosophy of life. The authors of the
Posttraumatic Growth Inventory (Tedeschi & Calhoun, 1996;
PTGI), a widely used and validated measure of PTG, identified
five factors underlying the construct: relating to others, new
possibilities, personal strengths, spiritual change, and appreci-
ation of life (Taku, Cann, Calhoun, & Tedeschi, 2008). Research
using the PTGI has concentrated on how the struggle with ad-
versity affects these factors (Shakespeare-Finch & Lurie-Beck,

2014). Calhoun and Tedeschi (1998) theorized that psychother-
apy may facilitate PTG and that this growth may play a role
in the consolidation of symptom reduction. The results of a
meta-analysis of 42 studies on PTSD that assessed both PTSD
symptoms and PTG found that “both positive and negative post-
trauma outcomes can co-occur” and that evidence exists for a
significant relation between them, moderated by age and trauma
type (Roepke, 2015).

Roepke (2015) identified 12 randomized controlled trials that
used a measure to assess PTG before and after a clinical inter-
vention. Only five of the studies found that the intervention
achieved statistically significant growth as compared to a con-
trol condition; these included group cognitive behavioral stress
management (Antoni et al., 2001; Penedo et al., 2006), an online
cognitive behavioral therapy intervention for PTSD symptoms
(Knaevelsrud, Liedl, & Maercker, 2010), an online interven-
tion for complicated grief (Wagner, Knaevelsrud, & Maercker,
2007), and written or spoken disclosure about adversity (Slavin-
Spenny, Cohen, Oberleitner, & Lumley, 2011). For these five
studies, Cohen’s d effect sizes ranged from small to large, with
none exceeding an effect size value of 1.0. A review of the ex-
tant literature revealed no studies in which PTG was assessed in
either a trial of psychotropic medication or medication-assisted
psychotherapy.

The peer-reviewed literature on the PTG construct is not
without criticism. Self-report of PTG may not necessarily re-
flect actual growth, evidenced by observable changes, but may
rather indicate perceived change. This was supported by Fra-
zier and colleagues (2009), who found no correlation between
perceived growth and actual growth except for an association
between perceived growth and increased distress from pre- to
posttrauma. As an alternative, PTG could be understood as
a motivated positive illusion that serves a protective function
(McFarland & Alvaro, 2000). However, evidence contrary to
this perspective has also been reported—high PTG prior to or
soon after traumatic event exposure has been associated with
significantly higher levels of posttraumatic stress at 15 months
postevent or later (Blix, Birkeland, Hansen & Heir, 2016; En-
gelhard, Lommen, & Sijbrandij, 2014).

It is possible that MDMA-assisted psychotherapy may pro-
mote PTG among individuals with PTSD. The drug is associ-
ated with complex pharmacodynamics and pharmacokinetics
(de la Torre et al., 2004; Hysek et al., 2012; Simmler et al.,
2013) and with beneficial subjective effects, including im-
proved self-reported well-being, enhanced interpersonal close-
ness, more empathy for self and others, reduced distress in
response to social exclusion and prosociality (Bershad, Miller,
Baggott, & de Wit, 2016; Kamilar-Britt & Bedi, 2015), en-
hanced introspection, and emotional openness (Bedi, Van Dam,
& Redman, 2010; Greer & Tolbert, 1986, Bershad et al., 2016).
However, little has been published regarding the effect of this
MDMA treatment on participants, beyond the primary out-
come of PTSD symptom reduction. Could MDMA -assisted
psychotherapy improve participants’ lives in other ways?
Do participants report having better relationships, increased
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appreciation for life, or an enhanced sense of personal efficacy
after engaging with their trauma in therapy? Such changes can
be understood as PTG and positive psychological changes as
a result of dealing with extremely negative experiences, such
as military combat, life-threatening illness, or sexual assault
(Tedeschi & Calhoun, 2004).

In this exploratory secondary analysis of data pooled from
three Phase 2 trials, we hypothesized that MDMA -assisted psy-
chotherapy would influence PTG positively while also reducing
trauma symptoms. The examination of PTG in a clinical-trial
context represents an advance in evaluation psychotherapy re-
search, as it has yet to be studied as an outcome in medication-
assisted psychotherapy. Our secondary objective was to evalu-
ate whether reduction of PTSD symptoms was correlated with
changes in PTG.

Method
Participants

Of the six completed Phase 2 studies of MDMA-assisted psy-
chotherapy for PTSD, only three studies included the PTGI;
these studies are included in the current analysis. Data were
pooled from three Phase 2 clinical studies (MP-4, MP-8, MP-
12) with similar study designs; two of the studies, MP-8
(Mithoefer et al., 2018) and MP-12 (Ot’alora et al., 2018),
have been published. Study sites were in the United States
(MP-8, MP-12) and Canada (MP-4). Protocols and amendments
were approved by independent review boards (MP-8, MP-12:
Western Copernicus Group Independent Review Board, Re-
search Triangle Park, NC; MP-4: IRB Services/Chesapeake,
Aurora ON). Written informed consent was obtained from all
participants.

Recruitment for studies was done through referrals by health
care professionals, internet advertisements, and word of mouth.
Participants were individuals 18 years of age and older who had
a PTSD diagnosis that persisted for over 6 months. Candidates
were required to have a CAPS-IV total severity score of 50
or higher for the MP-8 and MP-12 studies and 60 or higher
for the MP-4 study, with PTSD symptoms present for at least
6 months. To determine if potential participants had excluded
comorbid psychiatric diagnoses, the Structured Clinical Inter-
view for DSM-IV Axis I Diagnosis (SCID; First, Spitzer, Gib-
bon, & Williams, 1997) was administered during screening.
Exclusion criteria included presence of major medical condi-
tions, past or current psychotic disorder, pregnancy or lactation,
and weight under 48 kg. Participants with active substance use
disorders within 60 days of screening for the MP-8 and MP-12
studies or within 6 months of screening in MP-4 study were ex-
cluded. The CONSORT flow diagrams are available for two of
the three studies (Mithoefer et al., 2018; Ot’alora et al., 2018).

Procedure

The three studies tested different active doses of MDMA (75
mg, n = 7; 100 mg, n = 9; 125 mg, n = 29) compared to

either active control doses of MDMA (30 mg, n = 7; 40 mg,
n = 6) or placebo (0 mg, n = 2). Procedures are described for
pooled data from the active MDMA dose group (MDMA group:
75-125 mg of MDMA, n = 45) or the placebo/active control
group (control group: 0-40 mg of MDMA, n = 15). Participants
were randomized (control or active MDMA doses) to receive
8 hours of manualized psychotherapy in two blinded exper-
imental sessions scheduled 3-5 weeks apart. Approximately
1.5-2.5 hr after the initial dose, an optional supplemental dose
equal to half the initial was available. Three nondrug 90-min
therapy sessions preceded the first experimental session, and
three nondrug 90-min therapy sessions followed each experi-
mental session.

A therapy team, consisting of a male therapist and female
therapist, was present for all therapy sessions. The psy-
chotherapeutic method is a manualized nondirective approach
described in the MDMA-assisted Psychotherapy Treatment
Manual (Mithoefer, 2017). Participants stayed overnight after
experimental sessions, with an attendant at the study site.

After unblinding, all participants randomized to the control
group (0-40 mg) and 75 mg dosage groups had three open-
label sessions with active doses of MDMA (100-125 mg) in a
crossover segment; participants in the active dose (100-125 mg)
arm underwent one additional open-label session with MDMA.
Due to the crossover design of the study, all participants who
completed the 12-month follow-up received MDMA-assisted
Tpsychotherapy; thus, no comparison group is available for this
time point. The MDMA was synthesized by David Nichols at
Purdue University (MP-8, MP-12), or Lipomed AG, Arlesheim,
Switzerland (MP-4), and encapsulated with lactose to make
equivalent-weight gelatin capsules across dose groups.

All measures were administered at baseline, prior to the first
session, when participants received MDMA or placebo. The pri-
mary endpoint was 1 month after the second blinded MDMA or
placebo session. Outcomes were assessed again for the active-
dose group (100-125 mg) 2 months after the open-label session
(i.e. treatment exit); for the crossover group, outcomes were
assessed 2 months after the third open-label session (i.e. treat-
ment exit). The long-term follow-up outcome measures were
administered 12 months after treatment concluded, at which
point all participants had received at least one dose of active
MDMA during the blinded or open-label segment. In addition
to the PTGI and CAPS-IV presented in this paper, several other
secondary and exploratory measures were administered in in-
dividual studies to gather preliminary data regarding efficacy
and mechanisms of action of MDMA-assisted psychotherapy.

Measures

Posttraumatic growth. The PTGI (Tedeschi & Calhoun,
1996) is a 21-item, validated measure of perceived positive
outcomes of a traumatic event. The measure includes five
subscales: Personal Strength (e.g., “I have a greater feeling
of self-reliance”), Spiritual Change (e.g., “I have a better
understanding of spiritual matters”), Relating to Others (e.g.,
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“I have more compassion for others”), Appreciation of Life
(e.g., “I can better appreciate each day”), and New Possibilities
(e.g., “I established a new path for my life”). Respondents
rate each item using a 6-point Likert scale that ranges from
0 (no change) to 5 (great change). The original five-factor
model identified by Tedeschi and Calhoun (1996) was found to
provide good fit (Taku et al., 2008). The total score, which can
range from O to 105, is interpreted as a measure of magnitude in
PTG. Participants were instructed to rate each item according
to the degree to which this change occurred in their life as a
result of the crisis or disaster. At baseline, participants were
instructed to complete the PTGI using time since the trauma as
the reference, but on subsequent administrations of the PTGI,
participants were instructed to respond using the beginning of
their participation in the study as a reference. Cronbach’s alpha
values for the PTGI total score at baseline, treatment exit, and
12-month follow-up were .827, .899, and .882, respectively.
These values were derived from subscales, due to item-level
responses not being available.

PTSD. The CAPS-IV is a semistructured interview re-
garded as the gold standard measure of PTSD symptomology
(Bovin et al., 2016). The CAPS-IV provides a total symptom
severity rating; severity indices for each PTSD symptom cluster
(reexperiencing symptoms, avoidance and numbing symptoms,
and hyperarousal symptoms); and a diagnostic score (Blake
et al., 1995). For the present study, blinded independent raters
not present during therapy sessions administered the CAPS-IV.
Cronbach’s alpha values for the CAPS-IV total severity score
at baseline, treatment exit, and 12-month follow-up were .794,
.887, and .921, respectively.

Data Analysis

Analyses for this paper aggregated participants into either
an active MDMA dose group (“MDMA group;” 75-125 mg
of MDMA, n = 45) or a placebo/active control group (“con-
trol group;” 0—40 mg of MDMA, n = 15). Justification for
aggregating data into two groups is based on the designation
of these doses as control or active in individual study protocols
and by inspection of posttreatment CAPS-IV scores, which
clearly indicated separation of individual doses into two groups
(Mithoefer et al., 2019). The modified intent-to-treat set in-
cluded pooled data of randomized participants who completed
at least one blinded experimental session and a follow-up as-
sessment. Missing data were not imputed. The primary aim of
this article was to evaluate differences in PTG between treat-
ment groups at the primary endpoint. Independent samples ¢
tests were used to analyze the change in PTGI and CAPS-IV
total scores from baseline to the primary endpoint. The alpha
level indicating significance for analyses was .05 (two-tailed).
Between-group effect sizes were calculated as Hedges’ g. Di-
agnostic criteria from CAPS-1V for PTSD presence or absence
was summarized descriptively.

Twelve-month follow-up outcomes were compared to scores
at baseline and treatment exit (i.e., 2 months after the last active-
dose MDMA session or the last observation carried forward in
cases where a participant had completed at least one active-dose
session). Because participants from both groups had received
active doses of MDMA in the blinded or open-label stages,
outcome scores from all participants were aggregated at three
time points and analyzed with a mixed-effect repeated mea-
sure model (MMRM). The base model included time (baseline,
treatment exit, 12-month follow-up), baseline CAPS-IV score,
and study as a fixed effect; participant was specified as arandom
effect. To assess the relation between age, PTSD duration, sex,
race, and prestudy self-reported “ecstasy” use (i.e., substances
assumed to contain MDMA), these covariates were added to
the base model one at a time.

A secondary study aim was to evaluate whether changes
in PTSD symptoms correlated with PTG. For each treatment
group in the blinded segment, Pearson correlations (two-tailed)
were used to evaluate scores at baseline as well as change in
CAPS-IV and PTGI scores from baseline to the primary end-
point. Correlation coefficients were compared between groups.
To better understand the association between change in CAPS-
IV and PTGI scores, a regression model included a nonlin-
ear term in the model. Analyses were completed using SPSS
(Version 20; IBM Corp., 2011), and SAS (Version 9.3; SAS
Institute Inc., 2003) was used for the MMRM.

Results
Sample Characteristics

The sample in the pooled dataset (Table 1) was nearly equally
split by gender (29 women and 31 men), with a nearly homoge-
nous racial sample (51 Caucasian, three Latino/Hispanic, two
Native American, and four “other” participants) and a mean
participant age of 40 years (range: 22-66). Qualifying trau-
matic events included war-related trauma (n = 21), childhood
sexual abuse (n = 7), childhood physical abuse (n = 7), adult
sexual abuse (n = 8), adult physical abuse (n = 2), accident
(n = 2), natural disaster (n = 2), and “other” (n = 9). At en-
rollment, the mean participant CAPS-IV total and PTGI scores
were 89.4 (SD = 16.71) and 37.8 (SD = 22.78), respectively.
Due to the small sample size and normal distribution of these
data, outlier labeling was conducted using a Hedges’ g value of
2.2, following Haoglin, Iglewicz, and Tukey (1986). No outliers
were identified for baseline PTGI or CAPS-1V total scores in
either group (i.e., treatment or control). At baseline, there were
no between-group differences for CAPS-1V total score, p =
721, or PTGI total score, p = .565.

Primary Outcome

Table 2 depicts blinded CAPS-IV and PTGI outcomes at the
primary endpoint. The change from baseline to the primary
endpoint was significantly different between groups for both
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Table 1
Demographics and Baseline Characteristics
Control Active
(n=15) (n=45)
Variable M SD n % M SD n %
Age (years) 40.2 10.17 40.6 12.36
Sex
Male 7 46.7 24 53.3
Female 8 53.3 21 46.7
Race/ethnicity
White/Caucasian 13 86.7 38 84.4
Latino/Hispanic 1 6.7 2 4.4
Native American 1 6.7 1 2.2
Other/Biracial 0 0.0 4 8.9
Prestudy ecstasy use
Yes 3 20.0 16 35.6
No 12 80.0 29 64.4
BMI, kg/m? 28.6 6.89 25.9 4.96
PTSD duration (months) 145.9 139.42 234.5 229.72
Baseline CAPS-IV score 88.0 11.48 89.8 18.21
Baseline PTGI score? 35.0 20.00 38.8 23.76

Note. BMI = body mass index; PTSD = posttraumatic stress disorder; CAPS = Clinician-Administered PTSD Scale; PTGI = Posttraumatic Growth Inventory.
2At baseline, 14 participants in the control group and 43 participants in the active group completed the PTGI.

the CAPS-IV, p < .001, and PTGI, p < .001, with the active than in the control group (33.3%). Changes in PTG and PTSD

MDMA group exhibiting the largest improvement. Hedges’ symptom scores are shown in Figure 1.

g between-group effect sizes were large for both measures: At baseline, neither group had significant correlations of
CAPS-1V, 0.88, 95% CI [—0.28, 1.5]; PTGI: 1.14, 95% CI PTGI and CAPS-1V scores: placebo group (n = 14): r = —.09,
[0.49, 1.78]. At the primary endpoint, more participants in the p = .773; MDMA group (n = 43): r = —.01, p = .956.

active group (52.3%) did not meet PTSD diagnostic criteria In the MDMA group (n = 41), the CAPS-IV score change

Table 2
Outcome Measures at Primary End Point After Two Blinded Sessions
Control Active
(n=15) (n=45)
Variable n % M SD n % M SD p Hedges’ g 95% CI
CAPS-1V total
Baseline 15 88.0 1148 45 89.8 18.21
Primary endpoint 15 752  21.53 44 53.8 3252
Change? 15 —12.8 15.88 44 —-35.1 2745 <.001 0.88 [— 0.28, 1.5]
PTGI total®
Baseline 14 350 20.00 43 38.8 23.76
Primary endpoint 15 30.1  27.66 43 60.3  25.50
Change?® 14 -32 1870 41 23.0 2435 <.001 1.14 [0.49, 1.78]
PTSD diagnostic met primary endpoint
Yes 10  66.7 21 477 — — —
No 5 333 23 523 — — —

Note. CAPS = Clinician-Administered PTSD Scale; PTGI = Posttraumatic Growth Inventory; PTSD = posttraumatic stress disorder.
2Change from baseline to primary endpoint. ®Different participants were missing data at baseline and primary endpoint. The change was calculated only for participants
with scores from both visits.
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Figure 1. Change over time in (A) Posttraumatic Growth Inventory (PTGI) and
(B) Clinician-Administered PTSD Scale (CAPS-IV) total scores. The primary
endpoint occurred 1 month after the second blinded MDMA/placebo session.
The blind was broken after the primary endpoint. The active-dose groups
(100-125 mg) had one additional open-label MDMA session and completed
an assessment 2 months after the third session (treatment exit). The comparator
group (040 mg) and the 75 mg group crossed over to receive three open-label
(100-125 mg) sessions, with an assessment 1 month after the second open-label
MDMA session (secondary endpoint) and again 2 months after the third open-
label MDMA session (treatment exit). The 12-month follow-up visit occurred
after the final open-label MDMA session. Groups were pooled for treatment
exit and 12-month follow-up endpoints, as all participants had received active
doses of MDMA in either the blinded or open-label crossover segments.

from baseline to primary endpoint was negatively correlated
with the change in PTGI score, r = —.42, p = .006, 95% CI
[—0.64, —0.13], showing that PTSD symptoms decreased as
PTG increased. There was no significant correlation for the
control group (n = 14), r = —.04, p = .895. However, a com-

25.004

-25.00

-50.00+

Change in CAPS-IV Scores (Primary - Baseline)

=100.00+

T T T T
-13.00 00 5.00 50.00 73.00

Change in PTGI Scores (Primary - Baseline)

Figure 2. Correlation plot of change from baseline to primary endpoint on the
Posttraumatic Growth Inventory (PTGI) and Clinician-Administered PTSD
Scale for DSM-1V (CAPS-1V). For the active MDMA group, change scores
on the PTGI and CAPS-IV were negatively correlated, indicating that as post-
traumatic stress disorder (PTSD) symptoms decreased, posttraumatic growth
increased. Scores were not correlated for the control group.

parison of correlation coefficients between groups did not reach
statistical significance, p = .234. A correlation plot of change
scores for the PTGI and CAPS-IV from baseline to primary
endpoint is shown in Figure 2. Results from a regression model
with a nonlinear term indicated that there was no evidence of
nonlinearity between change in PTGI and CAPS-IV scores.

Treatment Exit and 12-Month Follow-up

To examine the change in outcomes from baseline to
treatment exit to long-term follow-up (i.e., 12 months af-
ter the last active-dose MDMA session), both groups were
combined as described earlier. The results of the MMRM
(Table 3) demonstrated that PTSD symptom severity and
PTG significantly improved at treatment exit compared
to baseline (n = 54) for the CAPS-IV, p < .001, and
PTGI, p < .001, with positive gains sustained at the
12-month follow-up. Compared to baseline, scores on both
measures were significantly improved at the 12-month end-
point: CAPS-1V, p < .001; PTGI, p < .001. Duration of PTSD,
sex, race, and prestudy self-reported ecstasy use were not sig-
nificant covariates in the model.

Discussion

The current study was the first to examine PTG as a novel
mechanism of action in MDMA-assisted psychotherapy for
PTSD. Data were pooled from three clinical studies that em-
ployed triple-blind crossover designs for the treatment of PTSD.
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Table 3
Within-Subject Outcome Measure Scores at Baseline, Treatment Exit, and 12-Month Follow-Up®
Total
(N=5T7)
Variable LS SE p
CAPS-IV total score
Baseline 89.9 2.25
Treatment exit 39.9 3.60
Change: Baseline to treatment exit —49.9 3.45 < .001
12-month follow-up 35.6 3.33
Change: Treatment exit to 12-month follow-up —4.3 2.77 122
Change: Baseline to 12-month follow-up —54.3 3.50 <.001
PTGI total score
Baseline 379 3.02
Treatment exit 69.0 3.24
Change: Baseline to treatment exit 31.2 4.20 < .001
12-month follow-up 70.1 3.43
Change: Treatment exit to 12-month follow-up 1.0 2.45 .680
Change: Baseline to 12-month follow-up 322 4.02 < .001

Note. LS = least squares; CAPS = Clinician-Administered PTSD Scale; PTGI = Posttraumatic Growth Inventory; PTSD = posttraumatic stress disorder.
2At 12-month follow-up, 18 participants (32.7%) met diagnostic criteria for PTSD; 37 participants (67.3%) did not meet criteria.

The results from the current analyses are important for three rea-
sons. First, they confirm previous findings of clinically signifi-
cant reductions in symptom severity following MDMA -assisted
psychotherapy for individuals diagnosed with PTSD. Second,
participants who received the MDMA treatment showed signif-
icantly more PTG and improvement in PTSD symptoms than
those in the control group, and this effect was of a large mag-
nitude. Finally, symptom improvement correlated with PTG
only for the active-dose group. These are important findings
that indicate MDMA-assisted psychotherapy facilitates self-
reported improvements in interpersonal relationships, spiritu-
ality, sense of possibility, assessment of personal strengths, and
appreciation of life. After two sessions, active doses of MDMA
combined with psychotherapy resulted in decreased PTSD
symptom severity and increased PTG with large between-group
effect sizes: g = 0.88 for the CAPS-IV and g = 1.14 for the
PTGI. Furthermore, substantial positive gains were observed
at long-term follow-up as compared to baseline. The results at
long-term follow-up suggest these clinical improvements are
durable, lasting at least 1 year. Importantly, safety outcomes of
MDMA in a PTSD population demonstrated that limited doses
of MDMA were safe to use in a controlled clinical setting. There
have been no reported unexpected serious adverse events and
no related adverse events for problematic substance use or com-
pulsive drug seeking for ecstasy during the treatment period in
these trials (Feduccia et al., 2017; Mithoefer et al., 2019).
There have been numerous studies published regarding
the association between PTSD symptom severity and PTG
(Grubaugh & Resick, 2007; Rabe, Zollner, Maercker, & Karl,
2006; Roepke, 2015; Zoellner & Maercker, 2006; Zoellner,
Rabe, Karl, & Maercker, 2008). Contrary to expectations, some

literature has found high levels of PTG to be correlated with
high levels of posttraumatic stress symptoms several years after
the traumatic incident (Blix et al., 2016; Engelhard et al., 2014;
Frazier et al., 2009). The results of the current analyses showed
that reductions in PTSD symptom severity were correlated with
improvements in PTG 1 month after treatment. However, from
the data available, it remains unknown whether MDMA treat-
ment itself facilitates PTG, or if the decrease is a consequence
of PTSD symptom decline (Richardson, 2011). It is possible
that PTG may serve as an independent psychological mecha-
nism of action in PTSD remission. When studying PTSD, a
sole focus on clinical symptomatology may limit recovery or
mask other growth processes (Roepke, 2015).

The use of MDMA-assisted psychotherapy may be partic-
ularly suited for promoting PTG in people living with PTSD.
The compound MDMA is associated with the release of sero-
tonin, dopamine, and norepinephrine, which further stimulates
release of adrenaline, oxytocin, vasopressin, and cortisol (de la
Torre et al., 2004). The subjective effects commonly induced by
MDMA include a sense of well-being, elevated mood, eupho-
ria, a feeling of closeness with others, and increased sociability
(Stevens, Smith, & Reiner, 2009). In addition, MDMA has been
reported to facilitate introspection, interest and capability for
intimacy, temporary freedom from anxiety, and emotional open-
ness (Baggottet al., 2016) while allowing for a clear-headed and
alert state of consciousness (Greer & Tolbert, 1998; Mithoefer
etal., 2011). The pharmacological effects of MDMA in combi-
nation with the psychotherapeutic processing of trauma appear
to have a synergistic effect to reduce PTSD symptoms.

The impact of MDMA -assisted psychotherapy on PTG is
not entirely unsurprising considering some of the theorized
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mechanisms of action in the psychotherapy and pharmaco-
logical action of MDMA. Increases in personal strength, as
measured by the PTGI, may reflect the largely nondirective ap-
proach, which is aimed at empowering the participant to find
their own resolutions and understandings of difficulties in their
lives. Other PTGI factors, such as “appreciation of life” and
“new possibilities,” may be connected to evidence of long-term
changes in the personality domains of openness and neuroticism
following MDMA -assisted psychotherapy (Mithoefer et al.,
2018; Wagner et al., 2017). Improvement in the factor “relating
to others” may be linked to the release of oxytocin and sero-
tonin, which may acutely enhance closeness in the therapeutic
relationship and may spur global improvements in interpersonal
functioning. Finally, MDMA may have an effect on spirituality
as measured by the “spiritual change” and other factors of the
PTGIL

These novel findings should be qualified by some limitations
inherent to the current data presentation. First, the pooled data
originated from three different trials that had variations in
study design, tested doses, and sample sizes. Many participants
and therapists were able to correctly guess treatment condi-
tions (Mithoefer et al., 2018; Ot’alora et al., 2018), which can
influence report on outcome measures. However, masked, inde-
pendent, blinded raters administered the CAPS-IV to mitigate
bias. Additionally, the authors of one of the studies (Mithoefer
et al., 2018) looked at different doses to address this interpreta-
tion and determined that incorrect guesses among cotherapists
and participants were more common between active doses
(75 mg and 125 mg) rather than between active doses and a low
dose (30 mg). Despite this limitation, within-group effects were
significant at the 12-month follow-up visit, which would not be
expected if positive outcomes were attributed to a placebo re-
sponse from surmising an MDMA group assignment. A second
limitation of this study was the use of self-report measures, par-
ticularly regarding the PTGI, which does not include implicit or
behavioral validation of the changes reported by the participant.
Third, the sample size was relatively small and uneven between
groups; however, significant group differences were detected
due to large treatment effects. The sample disproportionately
comprised White/Caucasian participants, which is consistent
with other samples used in studies of psychedelic-assisted psy-
chotherapy (Michaels, Purdon, Collins, & Williams, 2018), and
results may not generalize to other racial, ethnic, and cultural
groups.

The current study was the first to evaluate PTG after MDMA -
assisted psychotherapy for PTSD. At posttreatment assessment,
the MDMA group experienced higher levels of PTG and larger
reductions in PTSD symptom severity compared to the placebo
group. Overall, these improvements were enduring at the 12-
month follow-up. What is remarkable about these results is the
large magnitude of treatment effects at both posttreatment and at
the 12-month follow-up. Although PTG has not yet been rigor-
ously studied in a drug-assisted psychotherapy trial, the current
results suggest that it is correlated with PTSD symptom sever-
ity. Future research of MDMA -assisted psychotherapy should

include robust measurement and analysis of PTG as secondary
outcomes for treating PTSD.
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