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Introduction
Post-traumatic Stress Disorder (PTSD) can be a chronic, severely 
disabling condition causing sustained loss of functionality, accom-
panied by high rates of medical and psychiatric co-morbidity and 
risk of suicide (Perkonigg et al., 2000; Breslau, 2001; Kessler 
et al., 2005; Seal et al., 2010). Existing pharmacological and psy-
chotherapeutic treatments for PTSD are effective for many, but 
not all sufferers (Brady et al., 2000a; Marshall et al., 2001; Ursano 
et al., 2004; Foa et al., 2009). Due to the rate of treatment resist-
ance, the need for research into a wider array of more effective 
treatments is widely recognized (Ursano et al., 2004; Foa et al., 
2009; Stein et al., 2009).

Prior to its placement into the most restrictive category of drug 
regulation in the US and internationally, uncontrolled published 
reports suggested that the substituted phenethylamine 3,4-methyl-
enedioxymethamphetamine (MDMA), when administered in con-
junction with psychotherapy, could yield substantial benefits for 
those afflicted with a variety of disorders (Greer and Tolbert, 
1986). When we published the first randomized controlled trial of 

MDMA-assisted psychotherapy, our results demonstrated that 
there were positive effects on PTSD symptom severity by the end 
of the treatment program (Mithoefer et al., 2011).

Durability of improvement in post-traumatic 
stress disorder symptoms and absence  
of harmful effects or drug dependency  
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Abstract
We report follow-up data evaluating the long-term outcomes for the first completed trial of 3,4-methylenedioxymethamphetamine (MDMA)-assisted 
psychotherapy for chronic, treatment-resistant post-traumatic stress disorder (PTSD) (Mithoefer et al., 2011). All of the 19 subjects who received 
MDMA-assisted treatment in the original trial participated in the long-term follow-up (LTFU), with 16 out of 19 completing all of the long-term 
outcome measures, which were administered from 17 to 74 months after the original study’s final MDMA session (mean = 45.4; SD = 17.3). Our primary 
outcome measure used was the Clinician-Administered PTSD Scale (CAPS). Secondary outcome measures were the Impact of Events Scale-Revised 
(IES-R) and the Neuroticism Extroversion Oppenness Personality Inventory-Revised (NEO PI-R) Personality Inventory. We also collected a long-term 
follow-up questionnaire. Results for the 16 CAPS completers showed there were no statistical differences between mean CAPS score at LTFU (mean = 
23.7; SD = 22.8) (tmatched = 0.1; df = 15, p = 0.91) and the mean CAPS score previously obtained at Study Exit (mean = 24.6, SD = 18.6). On average, 
subjects maintained statistically and clinically-significant gains in symptom relief, although two of these subjects did relapse. It was promising that 
we found the majority of these subjects with previously severe PTSD who were unresponsive to existing treatments had symptomatic relief provided by 
MDMA-assisted psychotherapy that persisted over time, with no subjects reporting harm from participation in the study.
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MDMA is hypothesized to support and enhance psychotherapy 
by increasing the subject’s access to emotionally-upsetting mate-
rial, modulating the associated level of arousal and strengthening 
the therapeutic alliance. MDMA produces unique changes in emo-
tions in humans (Cami et al., 2000; Liechti et al., 2001; Harris 
et al., 2002; Tancer and Johanson, 2003; Bedi et al., 2010; Studerus 
et al., 2010; Kirkpatrick et al., 2012) through a complex combina-
tion of pharmacological effects. MDMA is not only a monoamine 
releaser with particularly prominent effects on serotonin (Liechti 
et al., 2000; Liechti and Vollenweider, 2001; Setola et al., 2003; 
Farre et al., 2007; Kolbrich et al., 2008), but it also elevates serum 
oxytocin (Wolff et al., 2006; Dumont et al., 2009), which is a neu-
ropeptide believed to play a role in affiliation and bonding in 
mammals (Pitman et al., 1993; Bartz and Hollander, 2006; Olff 
et al., 2010). Brain imaging studies show there is reduced amyg-
dalar activity after MDMA administration (Gamma et al., 2000), 
plus changes in the response to angry and happy facial expres-
sions (Bedi et al., 2009). Healthy volunteers given MDMA were 
better able to spot positive facial expressions and found it harder 
to spot negative ones, when compared with placebo (Hysek et al., 
2012). Taken together, these findings suggest that MDMA may 
enhance the therapeutic alliance by increasing the likelihood of 
detecting positive expressions and finding them rewarding, while 
at the same time reducing the chance of excessive reactivity to 
fleeting or unintended expressions of anger or disapproval (Rauch 
et al., 2006). These effects may combine to increase the effective-
ness of psychotherapy for PTSD, by increasing self-acceptance, 
promoting interpersonal trust with therapists and catalyzing the 
effective processing of emotionally-distressing material. Recent 
investigations also support the potential for MDMA as a treatment 
for people with PTSD (Bouso et al., 2008; Mithoefer et al., 2011).

Evaluation of longer-term outcomes, though infrequently 
reported in the psychiatric literature, may contribute significantly 
to the understanding and treatment of chronic mental illnesses like 
PTSD and their associated morbidity and disability. For example, 
long-term follow-up (LTFU) studies could help to formulate treat-
ment guidelines, permit evaluation of the rates of sustained symp-
tom reduction or remission, predict the need for maintenance 
treatment, permit the assessment of long-term tolerability and 
help rule out a placebo response (Price et al., 2008).

A number of studies have tracked the course of PTSD over 
time (Peleg and Shalev, 2006), but the evaluations of treatment 
effects in clinical trials typically has ended within several months 
after treatment. Only a minority of psychiatric treatment trials 
have followed people from one-half year up to four years after 
their initial treatment, using open-label designs to assess the 
patients after they completed randomized or blinded studies. So 
far, pharmacotherapy with sertraline (Davidson et al., 2001; 
Rapaport et al., 2002) and nefazodone (Hertzberg et al., 2002) 
show sustained efficacy at LTFU, at one-half and 3–4 years, 
respectively, given continuous drug treatment over these intervals. 
An investigation of the treatment effects following a 4-month 
intensive inpatient program of psychotherapy and supportive 
treatment for PTSD patients revealed that the reduction in symp-
toms of PTSD had not persisted at 18 months (Johnson et al., 
1996). LTFU studies of psychotherapies such as Eye Movement 
Desensitization and Reprocessing (EMDR) (Edmond and Rubin, 
2004; Van der Kolk et al., 2007; Zimmermann et al., 2007; 
Hogberg et al., 2008), as well as cognitive behavioral and 

psycho-educational treatments (Solomon et al., 2005; Dorrepaal 
et al., 2010) show that benefits can be maintained. Practice guide-
lines for the treatment of PTSD accept the need for replication of 
previous studies, as well as the need for novel treatments, more 
specifically pharmacological agents that could augment psycho-
therapy (Benedek et al., 2009).

In order to address the above issues, we added LTFU of the 19 
study subjects who received MDMA-assisted psychotherapy, as 
an amendment to the initial study design. Here we report the 
results of our extended surveillance of these subjects.

Methods and materials

Subjects

In the initial study (Mithoefer et al., 2011), 20 subjects with treat-
ment-resistant PTSD (in most cases from sexual abuse or assault) 
were randomly assigned to psychotherapy with the active drug  
(n = 12) or with an inactive placebo (psychotherapy-only; n = 8), 
each administered during two 8-hour sessions scheduled 3–5 
weeks apart, accompanied by weekly non-drug sessions. The 
MDMA-assisted sessions were conducted in a comfortable set-
ting, in which participants were encouraged to spend considerable 
time focused inward without talking, alternated with time spent 
talking to the therapists. The therapists took a non-directive 
approach to supporting their subjects in processing trauma-related 
material. More information concerning the nature of the psycho-
therapy is found in the Mithoefer et al. (2011) study, as well as in 
the author’s treatment manual (MAPS, 2011).

At the end of this controlled study, the participants who had 
received the psychotherapy-only treatment were offered open-
label MDMA-assisted psychotherapy, using the same schedule of 
sessions as were used in the controlled study protocol. Of the eight 
therapy-only subjects, seven accepted and completed the crosso-
ver arm of the study, which resulted in 19 of the 20 study subjects 
receiving the MDMA-assisted psychotherapy treatment. The one 
therapy-only subject had recovered from PTSD symptoms with 
psychotherapy alone, and did not participate in the crossover. As 
allowed by a protocol amendment, the last eight subjects recruited 
(five in the double-blind stage and three in the crossover stage) 
also received a third MDMA-assisted psychotherapy session. This 
protocol change was sought because of tentative clinical impres-
sions by the investigators that a third session would likely enhance 
the processing of trauma and the integration process that were 
essential to the treatment.

Subjects were mailed an informed consent form and a letter 
requesting their participation in the LTFU study. All 20 subjects 
from the initial study were recruited for LTFU and participated in 
the data collected herein. Detailed demographic information on 
the participants, including types of trauma, was published in the 
original report (Mithoefer et al., 2011).

All 20 subjects completed our LTFU questionnaire, and 17 (14 
women/3 men, mean age at enrollment = 42.3 yrs) completed the 
Clinician-Administered PTSD Scale (CAPS) and Impact of Events 
Scale-Revised (IES-R) as well (Figure 1). Because the purpose of 
our LTFU was to see if benefits from MDMA-assisted psycho-
therapy persisted over time, the data from the one subject who 
never received MDMA was excluded from the data analysis, but is 
reported below. Results focused on the 19 subjects (16 women/3 
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men, mean age at enrollment = 41.01) who received MDMA-
assisted treatment, 16 of whom had also completed CAPS and 
IES-R measures.

There were three subjects who did not complete the measures: 
one moved and so was lost to follow-up after answering the LTFU 
questionnaire, but before completing the IES-R or scheduling 
administration of the CAPS; while the other two declined to repeat 
these two measures. Of the latter, one subject, who had previously 
shown the smallest reduction in CAPS score at the 2-month fol-
low-up, was concerned that testing might trigger more symptoms 
and the other subject, who had responded well during the original 
study, declined to complete the measures again, citing stressful 
family matters as the reason for not devoting time nor attention to 
our current study.

Our study’s LTFU ranged from 17–74 months (mean = 45.4; 
SD = 17.3; n = 17) after the final MDMA session for the CAPS 
and IES-R administration, and 10–74 months (mean = 40.8; SD = 
19.2; n = 20) after completion for the questionnaire. The original 
protocol and all of the protocol amendments were approved by an 
independent IRB (Copernicus Group IRB, Research Triangle 
Park, NC).

Outcome measures

The CAPS, as in the original trial, remained the primary outcome 
measure. The CAPS yields a global symptom severity score, as 

well as a categorical ranking as to whether or not a subject meets 
DSM-IV-R criteria (American Psychiatric Association, 2000) for 
PTSD diagnosis (Weathers et al., 2001). The IES-R (Weiss and 
Marmar, 1996) is a global measure of psychological response to 
stress that we used as a secondary outcome measure.

We created the LTFU questionnaire for use in LTFU evalua-
tions of MDMA-assisted psychotherapy. This questionnaire is 
designed to specifically capture the perceived benefit or harm of 
MDMA-assisted psychotherapy and changes in any areas not 
addressed by standard outcome measures, such as changes in rela-
tionships or creativity. The questionnaire measured the degree 
(with an ordinal scale of 1-Slight to 5-Large) and persistence 
(scale of 1-Small to 5-All) of the perceived benefits and/or harms 
of MDMA-assisted psychotherapy for PTSD. Additionally, the 
questionnaire included items addressing participant beliefs con-
cerning the potential benefit of receiving an additional MDMA-
assisted psychotherapy session, any psychiatric treatment after the 
study (whether psychotherapy or psychiatric medications), and 
their use of “ecstasy” (material represented as containing MDMA) 
and/or any other illicit psychoactive substances after study partici-
pation, plus any perceived changes in cognition after study par-
ticipation. The participants were invited to write comments 
relating to their participation in the study. The full questionnaire is 
available online (MAPS, 2009) as supplemental material.

In conjunction with the questionnaire, subjects were informed 
in writing that the investigators had obtained a certificate of 

Subjects who met all inclusion 
criteria and completed the original 

clinical trial (n = 20)

Analyzed  (n = 16)

Excluded from analysis (did not receive 
MDMA in original trial) (n = 1)

Enrolled in long-term followup (n=20)

Subjects who completed our LTFU 
questionnaire (n = 20)

Completed CAPS and IES (n = 17) 

Lost to followup (n = 1) 

Declined to complete CAPS and IES (n = 2)

Analyzed  (n = 19)

Excluded from analysis (did not receive 
MDMA in original trial) (n = 1)

Figure 1. Study design with number of participants.
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confidentiality, a document issued by the US Department of Health 
and Human Services in line with the National Institutes of Health 
Service Act, that protects research subjects from the legal conse-
quences of providing investigators with sensitive information, such 
as information on past illegal drug use during the course of research 
(Health and Human Services, 2011). The participants were not spe-
cifically instructed nor requested to abstain from the use of ecstasy 
or any other drugs after completing the original study.

Study design

In order to test the hypothesis that PTSD symptom improvement 
was sustained at LTFU, the post-treatment outcome scores at the 
2-month follow-up were compared to LTFU outcome scores 
obtained in the present study, using independent t tests for the con-
tinuous global scores, independent Mann-Whitney U tests for the 
ordinal outcomes, and descriptive statistics for the questionnaire-
based measurements.

Study subjects were mailed the LTFU questionnaire and an 
IES-R, to complete and mail back. Also, they were contacted to 
schedule administration of the CAPS in person or via phone, 
administered by the same independent rater who had administered 
the CAPS to all subjects in the original study. Our participants 
also completed the NEO-PI-R personality inventory (Costa and 
Macrae, 1992), but this NEO data will be presented in a separate 
publication, currently in preparation.

Because of our protocol amendment permitting an additional 
MDMA-assisted session, 8 subjects received three MDMA ses-
sions and 11 subjects received two MDMA sessions prior to LTFU 
participation. Analysis of this small, internal pilot comparing the 
effects of two versus three MDMA-assisted sessions demonstrated 
that there was no statistical evidence of a difference in the partici-
pant’s LTFU outcomes (CAPS: tindependent = 0.2; df =14, p =0.83 and 
IES-R: tindependent = 0.7; df = 14, p= 0.48). Based on this analysis, 
LTFU scores were compared to the CAPS and IES-R scores 
obtained two months from the second MDMA-assisted session 
(2-month scores). These 2-month scores were the final short-term 
outcome time-point reported in our initial study (Mithoefer, 2011).

Results

CAPS and IES-R

We found that the mean CAPS and IES-R scores at LTFU for the 
16 study completers were not statistically different from their 
2-month (short-term) mean scores (Table 1).

At LTFU, two subjects had CAPS scores above 50 (13%), 
which indicates relapse with moderate-to-severe PTSD symp-
toms, which is above the cut-off for original study entry. Using an 
intent-to-treat analysis, the three subjects who did not complete 
the CAPS were treated as negative outcomes, as were the two who 
relapsed. Thus, the intent-to-treat analysis produced 5 out of 19 
(26%) PTSD subjects with negative outcomes, as compared to 2 
out of 16 (13%) CAPS completers with negative outcomes.

The single participant who chose not to continue to the crosso-
ver arm to receive MDMA-assisted treatment sessions had a 
strong, sustained response to psychotherapy plus placebo 
(2-month CAPS = 14; LTFU CAPS = 16 and 2-month IES-R = 5; 
LTFU IES-R = 15) (Table 2).

LTFU questionnaire results for 19 PTSD 
subjects

Degree of benefit. All subjects reported a benefit from partici-
pation in the study (median = 5, range = 3), with at least some 
benefit persisting (median = 5, range = 3). All participants 
answered “no” to the question, “Do you feel you were harmed by 
participation in the study?” We show the nature of the benefits 
reported in Table 3.

The 16 LTFU CAPS completers reported a degree of benefit 
(median = 5 (maximum score possible); range = 3), similar to the 
degree of benefit reported by the three LTFU non-completers 
(median = 4; range = 3; independent Mann-Whitney U test, p = 
0.58). Additionally, the 16 LTFU CAPS completers reported the 
same degree of persistence of benefit (median = 5; range = 3) as the 
three non-completers (median = 5, range = 3; independent Mann-
Whitney U test, p = 0.18). These findings suggest that there were 
no significant differences between CAPS completers and non-
completers in terms of the degree of and persistence of their bene-
fits from the MDMA-assisted psychotherapy, reported at LTFU.

Participation in psychotherapy. Study subjects had been treated 
with psychotherapy as a pre-condition to study participation. At the 
time of enrollment, 16 of 19 (84%) subjects were in active psycho-
therapy. At LTFU, only 8 of 19 (42%) were in psychotherapy. Two 
continued with the same psychotherapy they had been in at the start 
of the study, while five were receiving a different type of psycho-
therapy or psychotherapy from a different therapist. Only one par-
ticipant not in psychotherapy just prior to the study was attending 
psychotherapy at LTFU. Cognitive behavioral psychotherapy (n = 3) 
and Eye Movement Desensitization and Reprocessing (EMDR)  

Table 1. Early final study CAPS and IES-R Scores, 2 months after two MDMA-assisted sessions, versus the LTFU scores obtained in this study, for the 
same subjects.

CAPS n Mean SD t df p

2-month 16 24.6 18.6 0.1 15 .91
LTFU 16 23.7 22.8  

IES-R n Mean SD t df p

2-month 16 19.8 19.5 0.4 15 .72
LTFU 16 22.1 21.8  

CAPS: clinician-administered PTSD scale; IES-R: impact of events scale-revised; LTFU: long-term followup; MDMA: 3,4-methylenedioxymethamphetamine; PTSD: post-
traumatic stress syndrome.
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(n = 4) were the most common types of psychotherapy reported at 
LTFU. Other psychotherapies included psychodynamic (n = 1) and 
Holotropic Breathwork (Brewerton et al., 2011) (n = 2).

Psychiatric medications. Table 4 shows the use of psychiatric 
medications at original study entry and LTFU. The percentage of 
subjects taking psychiatric medication did not change from the 
baseline 58% (12/19). The mean number of medicines taken fell 
from 1.7 to 1.3.

Questions about illicit drug use during LTFU period. Canna-
bis was the most frequently mentioned drug (n = 8), with reported 
frequency of use ranging from “once” to “occasionally” in the 
intervening months leading to LTFU. One participant reported 
having used psilocybin-containing mushrooms, but did not report 
the frequency. All subjects who were reporting use of these sub-
stances during the LTFU period had informed the investigators that 
they had also used them prior to enrollment in the original study, so 
these reports of use were not for new onset of use during the period 
leading up to LTFU. Only one participant, who had received two 
MDMA-assisted psychotherapy sessions, reported the subsequent 
use of “ecstasy” in a quasi-therapeutic setting, on a single occasion 
before the LTFU. Attempting a therapeutic setting similar to the 
study by asking a friend to be present during the session, the sub-
ject found the arrangement unsatisfactory and so reported no inter-
est in repeating it outside a legal therapeutic context.

Opinion about additional sessions. All participants 
answered “Yes” to the question, “Do you believe more MDMA 
sessions would have been helpful?” for further treatment of 
PTSD, set either “at a later time point” or “soon after the last 
one.”

Cognitive function. In the original study, by using pre/post 
neuropsychological measures, we empirically demonstrated 
that there is no cognitive morbidity associated with the use of 
MDMA (Mithoefer et al., 2011). In this LTFU study, the par-
ticipants subjectively reported either no change, or some 
improvement in their cognitive function, memory and concen-
tration. None of the participants indicated that their “cognition 
(thinking), memory, or concentration” had worsened or 
decreased after study participation. Out of 19 participants, 
seven reported no change, while 13 reported improvements in 
these areas.

Participants’ comments on the LTFU Questionnaire. Of the 
19 subjects who received MDMA-assisted psychotherapy, 15 
wrote comments in the space provided on the questionnaire. Par-
ticipants described the experimental treatment as being helpful, 
sometimes dramatically so (“The therapy made it possible for me 
to live”), but also as being difficult at times (“one of the toughest 
things I have ever done”). Several participants described it as a 
step in an “ongoing process” rather than simply a completed cure. 

Table 2. Global CAPS scores of individual PTSD study subjects.

Study 
Group

Crossover Pre-MDMA Treatment After two MDMA  
sessions (“2-month” score)

After three MDMA 
sessions****

LTFU Number of months between the  
final MDMA treatment and LTFU CAPS

MDMA 43* 16 14 59.8
MDMA 43** 46 28 19 35.7
MDMA 57 0 3 65.7
MDMA 65 29 33 51.4
MDMA 76 32 18 74.3
MDMA 78 2 0 0 18.1
MDMA 89 79 NA
MDMA 90 16 19 60 43.0
MDMA 94 14 20 55.2
MDMA 102 60 7 46.3
MDMA 103 6 91 66.0
MDMA 113 4 2 18 17.3
Placebo Yes 64*** 15 10 40.7
Placebo Yes 65*** 27 34 NA
Placebo Yes 70*** 41 29 31 19.8
Placebo Yes 78*** 42 19 24 27.7
Placebo Yes 84*** 42 21 NA
Placebo Yes 85*** 21 17 57.6
Placebo Yes 86*** 49 14 50.4
 ***Post- 

Psychotherapy only, 
Pre-MDMA

**** 3rd session 
occurred following 
“2-month” outcome 
scores

 

“NA”: not applicable, as the CAPS were not completed at LTFU by these three subjects.
*CAPS at enrollment was 56, prior to medication washout. In order to provide support during the washout period, subjects received non-drug preparatory psychotherapy, 
which may have led to transient decreases in PTSD symptom severity. To be conservative, the authors chose to report the post-washout CAPS scores in the initial paper 
and the same convention was used in this paper. **CAPS at enrollment was 62, prior to the medication washout. CAPS: clinician-assisted PTSD scale; LTFU: long-term 
followup; MDMA: 3,4-methylenedioxymethamphetamine; PTSD: post-traumatic stress disorder.
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Some comments shed light on the participants’ understanding of 
the way MDMA affected the therapeutic process (“It increased my 
ability to stay with and handle getting through emotions.” “The 
MDMA provided a dialogue with myself I am not often able to 
have, and there is the long-term effect of an increased sense of 
well-being.” “I was always too frightened to look below the sad-
ness. The MDMA and the support allowed me to pull off the con-
trols, and I ... knew how and what and how fast or slow I needed 
to see my pain”). The full text of all comments is provided online, 
as supplementary material.

Questionnaire responses of the one subject who had not 
received MDMA. The subject who had a good CAPS response to 
psychotherapy with placebo and did not choose to receive 
MDMA-assisted psychotherapy reported a 4 out of 5 benefit level 
and a 4 out of 5 persistence of benefit on the LTFU Questionnaire. 
This subject, in psychotherapy at both study entry and at LTFU, 
was on one psychiatric medication at entry and on three psychiat-
ric medications at LTFU.

Discussion

The evidence we report in this LTFU study, conducted on the 
average of nearly 3 ½ years after the prior study’s exit date, indi-
cates that there was an enduring, clinically meaningful benefit 
from MDMA-assisted psychotherapy to PTSD patients.

The fact that 3 of the 19 subjects did not complete the CAPS and 
IES-R must be taken into consideration in interpreting these data. 
These three “CAPS non-completers” did complete the LTFU 
Questionnaire, where they reported nearly the degree of benefit and 
the same degree of persistence of benefit as those who had completed 
the CAPS. Therefore, it may be the case that up to 89% (17/19) of 
those who received MDMA had long-term improvement in their 
PTSD symptoms. However, these three “CAPS non-completers” 
should be assumed to have had higher CAPS scores than the others. 
An intent-to-treat analysis, that made the assumption that each of 
these three individuals had relapsed, concluded that 74% (14/19) of 
these previously treatment-resistant subjects demonstrated meaning-
ful, sustained reductions in their CAPS scores at LTFU.

Table 3. Benefits endorsed from study participation, as listed in the long-term followup (LTFU) questionnaire. The 19 participants could endorse as 
many items as they wished.

Benefit n Percentage (%) of subjects endorsing

General well-being 17 89
Increased self-awareness and understanding 17 89
Less excessive vigilance 15 79
Less avoidance of people or places 15 79
Fewer nightmares, flashbacks or intrusive memories 13 68
Increased ability to feel emotions 13 68
Reduced anxiety 12 63
Improved sleep 12 63
Improved relationships in general 11 58
Improved relationships with spouse, partner or other family members 10 53
Enhanced spiritual life 10 53
More involved in the community/world around me 10 53
Improved mood  9 47
Increased empathy for others  8 42
Improved work performance  6 32
Increased creativity  5 26
Improved other psychological symptoms  4 21

Degree of overall benefit (Mean=4.3, Median=5) n % subjects

1 (Slight)  0  0
2  1  5
3  3 16
4  4 21
5 (Large) 11 58

Degree the benefits lasted (Mean=3.8, Median=4) n % subjects

1 Only a small amount of the benefit lasted  0  0
2 Some, but not most of the benefit has lasted  4 21
3 Most, but not all of the benefits lasted  3 16
4 Virtually all of the benefits have lasted  4 21
5 Benefits lasted and have continued to grow  8 42
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At LTFU, two of the subjects who completed the CAPS had 
relapsed, with CAPS scores above the cutoff (≥50) that was the 
original study entry criterion. In other long-term follow-up inves-
tigations of PTSD treatment (listed in the introduction), relapse 
rates range from 0.05–41%, so this rate is comparable (from a 
minimum of 11% of the CAPS completers to a maximum of 26%, 
in the intent-to-treat analysis).

The LTFU questionnaire we developed to assess the partici-
pants, while not a validated instrument, did shed light on several 
important points: the apparent lack of risk of substance abuse and 
of neurocognitive decline, coupled with symptom improvement 
and other perceived benefits.

Risk of substance abuse

The data we obtained about illicit drug use from the LTFU 
Questionnaire supports the hypothesis that MDMA can be admin-
istered in a clinical setting with minimal risk that the subjects will 
subsequently seek out and self-administer “street ecstasy,” or 
become dependent on the drug. This is consistent with the com-
ments from many study subjects, who expressed the strong opin-
ion that the therapeutic setting and close follow-up were essential 
elements of the treatment, and they did not think MDMA should 
be used without this level of clinical monitoring and therapeutic 
support. Furthermore, no subject developed a substance abuse 
problem with any illicit drug after their MDMA-assisted psycho-
therapy. PTSD is associated with a high incidence of co-morbid 

substance abuse (Brown and Wolfe, 1994; Ford et al., 2007) and 
MDMA, as ecstasy (which is a material that may contain other 
substances in addition to or instead of MDMA), has a history of 
being a drug of abuse, so our findings were reassuring, though not 
unexpected: As it is the emotional distress of PTSD that often con-
tributes to the use of intoxicants as an escape or an attempt at 
self-medication (Brady et al., 2000b), when that emotional dis-
tress is reduced, as it was with this experimental treatment, it fol-
lows that the subject’s motivation for drug abuse would be 
reduced, as well.

Risk of neurocognitive decline

Favorable reports about cognitive function, memory, and concen-
tration on the LTFU Questionnaire were consistent with findings 
from formal measures of cognitive function that were taken before 
and after psychotherapy with MDMA versus placebo, in the origi-
nal study. Though reports from actual testing are more reliable 
than reports of perceived cognitive function, this long-term self-
reported evidence is still important, because of the controversy 
surrounding theories that there are potential risks of neurocogni-
tive decline resulting from MDMA administration, as has been 
suggested by animal studies and some retrospective studies in 
recreational drug users (Thomasius et al., 2006; Kalechstein et al., 
2007; Laws and Kokkalis, 2007; Zakzanis et al., 2007; De Sola 
Llopis et al., 2008; Jager et al., 2008; Schilt et al., 2008; Brown 
et al., 2010; Kish et al., 2010; Verbaten, 2010) and one prospective 

Table 4. Number of psychiatric medications at PTSD study entry (E) and LTFU (F).

Subject SNRI/SSRI Other  
anti-depressant

Anxiolytic Sedative/  
hypnotic

Anti-psychotic 
mood stabilizer

Other Total Number of months between final MDMA 
treatment and LTFU questionnaire

E F E F E F E F E F E F E F  

1* 1 1d 1 2a,b 1c 2 4 65.9
2 1d 1d 1a 0 3 73.7
3 1 1 0 55.9
4 0 0 63.97
5 1a 0 1 37.3
6 1g 1g 0 2 55.4
7 1 1d 1 1d 2 2 59.1
8 1 1 0 50.3
9 1a,d 0 1 48.9
10 1 1f 1 0 48.9
11 1 1d 1 1b 1 1d 3 3 43.7
12 0 0  9.7
13* 0 0 42.2
14 1 1c 1 1a 1 1b 3 3 35.2
15 3 1 1 5 0 16.0
16 1 1 2b 3 5 2 13.7
17 1 1 0 16.5
18 1 1d 2 1 1 1 6 1 16.7
19 1e 1 1 2 1 24.5
Total 6 8 7 4 7 6 7 3 1 2 4 1 32 23  

*relapsed to CAPS > 50 at LTFU
Reason stated on our LTFU questionnaire for taking medication: a = anxiety, b = insomnia, c = mood stabilization, d = depression, e = dealing with stressful life events,  
f = attention deficit hyperactivity disorder, g = not reported.
CAPS: Clinician-administered PTSD scale; LTFU: long-term followup; MDMA: 3,4-methylenedioxymethamphetamine; PTSD: post-traumatic stress syndrome; SNRI: serotonin 
and norepinephrine reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor.
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study (Schilt et al., 2007). The possible causes and precise nature 
of impaired cognitive function in regular ecstasy users do appear 
to be complex and studies have yielded contradictory findings 
(Gouzoulis-Mayfrank and Daumann, 2006; Rogers et al., 2009). 
The lack of evidence of neurocognitive decline associated with 
MDMA in our initial study, as well as in the LTFU self-reports are 
consistent with the most well-controlled studies of recreational 
ecstasy use and neurocognitive performance, which report largely 
negative findings (Halpern et al., 2004; Hoshi et al., 2007; Roiser 
et al., 2007; Bedi and Redman, 2008; Hanson and Luciana, 2010; 
Halpern et al., 2011).

Symptom improvement and other benefits 
reported on our LTFU Questionnaire

It is notable that no subjects reported any harm from study partici-
pation and all of them reported some degree of benefit. Consistent 
with the investigators‘ clinical observations in the original study, 
the responses we obtained on the questionnaire indicated that par-
ticipants often experienced benefits beyond decreased PTSD 
symptoms. This is not a radical idea; many forms of psychother-
apy produce benefits in terms of psychological growth and devel-
opment that are not limited to improvements in a specific disorder 
that may have been the original target of therapy (Tedeschi and 
Calhoun, 2006; Zoellner and Maercker, 2006). Such benefits may 
prove to be a particularly prominent and valuable feature of 
MDMA-assisted psychotherapy. Some of the areas of benefit that 
were endorsed on the LTFU Questionnaire, such as an increased 
self-awareness, improved relationships, an enhanced spiritual life, 
and more involvement in the community or world, represent 
effects that are not fully measured by the PTSD symptom scales.

A sustained improvement in PTSD symptoms documented on 
the CAPS, plus other benefits reported on the LTFU Questionnaire, 
have implications regarding one of the limitations of the previous 
study: the fact that the blinding turned out to be transparent to the 
investigators and to most of the participants (though not to the 
independent rater). This problem is inherent in all drug studies, 
but is particularly challenging to overcome in studies of MDMA-
assisted psychotherapy, because of the prominent psychoactive 
effects MDMA has, as well as its effects on blood pressure and 
pulse rate. Observation of these effects may have contributed to 
the investigators’ ability to correctly distinguish MDMA-assisted 
sessions from therapy-only sessions (Bjorkedal and Flaten, 2011). 
In addition, any studies of drug-assisted psychotherapy (rather 
than of drug effect alone) present particular challenges in distin-
guishing the drug effects from the effects of psychotherapy with 
placebo. Nevertheless, if the placebo response is tied to receiving 
an apparent therapy, the favorable LTFU results we obtained a 
year or more later in this cohort of previously treatment-resistant 
subjects would suggest that the strength and duration of sympto-
matic improvement that we observed is not easily attributable to a 
placebo response or a spontaneous remission (Price et al., 2008; 
Benedetti and Amanzio, 2011), though further studies will be 
needed to establish this conclusively.

Additional evidence of the positive MDMA treatment effects 
is apparent in the types of benefits endorsed by the subjects on the 
LTFU Questionnaire and its Comments section. While not a sub-
stitute for the validated primary outcome measures, this descrip-
tive material provides us with an important context in which the 
outcome data can be evaluated and understood. The benefits 

endorsed and described extend beyond the realm of symptom 
reduction. Many subjects reported deeply meaningful therapeutic 
experiences and ensuing improvements in their lives. A majority 
of participants endorsed benefits such as, “increased self-aware-
ness and understanding” and “enhanced spiritual life.” These 
responses and many of the individual comments on the 
Questionnaire point to a subjectively authentic process of psycho-
logical and spiritual exploration and growth that could logically 
be expected to facilitate trauma processing and symptom reduc-
tion, and to promote healthy psychological development. 
Improvements of this kind could reasonably be expected to persist 
for a year or more, as was endorsed by 80% of the subjects, and 
even to “last and continue to grow,” as endorsed by 40% of sub-
jects. In addition, several participants wrote comments describing 
an incomplete but ongoing process of improvement, referring to 
an “ongoing journey” or having “gained tools” while “still strug-
gling in many areas.” Since these comments were usually accom-
panied by persistently low CAPS scores, we believe that they 
represent additional evidence for a meaningful, ongoing, thera-
peutic process that was originally catalyzed by MDMA-assisted 
psychotherapy and is likely leading to important benefits in addi-
tion to PTSD symptom reduction. On the other hand, these com-
ments could be taken to indicate a weakness in the treatment, as 
evidenced by continued psychological challenges; however, they 
more likely convey a strength of the treatment, in that it can 
enhance participants‘ capacity to engage more effectively in their 
own continued healing and growth.

Limitations

There are several limitations of the study design to be taken into 
account in interpreting our data. Only 16 out of 19 subjects com-
pleted the LTFU CAPS or IES-R, though this issue was addressed 
with the intent-to-treat analysis and with the information gathered 
from all 19 MDMA subjects who did complete the Questionnaire. 
While the randomized control group design, along with the cross-
over arm in the original trial, went a long way toward ruling out 
the possibility that there was only a placebo response, there was 
no meaningful control group for our LTFU, because all but one 
subject ultimately received active treatment in the initial study. 
Because it is not practical nor ethical to maintain a placebo group 
for over a year, nor to control for other treatments for that period 
of time, this limitation is commonly found in LTFU studies. In 
light of this limitation, it is possible that the favorable results of 
this LTFU study were caused by resolution of symptoms due to 
natural history (Price et al., 2008) or to other variables that were 
not controlled for after the original 2-month follow-up. An impor-
tant argument against this is that the cohort was originally screened 
specifically to have treatment-refractory PTSD and their mean 
duration of symptoms had been more than 19 years.

The long follow-up period allowed us to identify relapses that 
would not have been identified within a shorter follow-up period. 
On the other hand, the longer the time elapsed between the experi-
mental intervention and follow-up, the more likely it is that life 
events will have intervened and had their own effect on outcome, 
either positive or negative. The interval between final MDMA-
assisted session and LTFU varied considerably because the LTFU 
was an amendment to the protocol written and approved well after 
the start of the study, with the first LTFU assessments occurring  
5 years after study initiation. While this enabled us to obtain 
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follow-up data at exceptionally long time intervals after treatment, 
it would have been preferable to have measured long-term data at 
a fixed interval from each subject’s final MDMA session. Ongoing 
studies of MDMA-assisted psychotherapy now include a long-
term follow-up component from the start that will result in far less 
variation in time of LTFU. In addition, we believe that future ver-
sions of the LTFU questionnaire should include questions about 
significant intervening life events.

Perhaps the most important factor confounding the attribution 
of the persistence of therapeutic benefits entirely to our experi-
mental intervention is that at LTFU, 8 of 19 subjects were still in 
psychotherapy and 12 of 19 were taking psychiatric medicines. 
Although this did represent a decrease in the use of psychotherapy 
and psychiatric drugs compared to baseline, it is impossible to 
know how much these treatments may have influenced the dura-
bility of benefits measured at LTFU. The small sample size does 
not allow for meaningful statistical comparisons between the sub-
jects who continued treatment and those who did not. Although 
these confounding factors preclude a definite conclusion about the 
long-term benefits of the experimental treatment, it is noteworthy 
that the original sample included only participants with PTSD, 
usually of many years duration, who had already proven resistant 
to prior therapy and medication. We believe it unlikely that addi-
tional medication and/or psychotherapy similar to what they had 
received prior to entry in our first study would have consistently 
led to any sustained improvement across the majority of partici-
pants, if there had not been some significant lasting therapeutic 
effect and benefit from our MDMA-assisted psychotherapy ses-
sions; however, it may well be that, for some participants, ongoing 
medication and/or psychotherapy were important factors in main-
taining remission, analogous to the way antidepressants may be 
necessary to maintain remission following electroconvulsive 
therapy (ECT) in patients who had previously been treatment 
resistant (Sackeim et al., 2001; Sienaert, 2011).

There are several other possible explanations for the substan-
tial rates of continued psychotherapy and psychiatric medications 
at LTFU in those subjects with persistently low CAPS scores: the 
CAPS could have failed to capture some PTSD symptoms, though 
presently there is no better instrument to do so; ongoing treatment 
could have been targeted at a psychopathology other than PTSD, 
such as other anxiety disorders or persistent or recurrent mood 
disorders; and medications could have still been prescribed in the 
absence of an active Axis I disorder or other well-established indi-
cation. Alternatively, with the amelioration of their PTSD psycho-
pathology, it may be that participants were undergoing 
psychotherapy to further their personal growth and self-under-
standing and/or to support expansion and integration of any thera-
peutic gains made during MDMA-assisted psychotherapy. The 
reasons given by subjects for the use of psychiatric medications 
lend some support to the notion that most drugs were not pre-
scribed for PTSD, but the Questionnaire did not ask for the rea-
sons for ongoing psychotherapy.

Attempts are under way to further address these limitations 
and to build upon the results. The authors are currently conducting 
a study of military veterans with PTSD, using a randomized, 
three-arm design with low, medium, and full dose MDMA, in 
order to address the limited effectiveness of the blind in the origi-
nal study. Steps are also being taken to capture more information 
about other possible beneficial effects by inclusion of the 
Posttraumatic Growth Inventory (Tedeschi and Calhoun, 1996) 
and a measure for mystical or transformative experiences 

(Griffiths et al., 2006), as well as through collaboration with oth-
ers who are applying process measures and descriptive analysis to 
video recordings from these studies.

The investigators have recently obtained approval for a new 
proof-of-principle study to determine if one additional open-label 
MDMA-assisted psychotherapy session can restore prior thera-
peutic gains in people who had responded well to MDMA-assisted 
psychotherapy initially, but had relapsed a year or more later. 
Studies are also being undertaken by MAPS-sponsored research-
ers at other locations, to determine whether or not these results can 
be replicated. Valuable data could be generated if additional stud-
ies were conducted by independent research teams using the same 
treatment method described in the Manual; plus in the future, 
other treatment methods using MDMA should also be tested. 
Future studies will be needed to finalize the double-blind method-
ology, assess the magnitude and variance of the treatment’s effect 
if delivered by other co-therapist teams, evaluate whether the 
method is generalizable across patient populations and different 
cultures, and address questions about the therapeutic method’s 
mechanism of action, optimal dosing and possible refinements to 
the method.

Conclusions
Over a decade ago, we conceived this study in an attempt to 
develop and test a novel therapy for PTSD, a clinical condition for 
which a wider array of effective treatment options has remained a 
crucial need. Using rigorous scientific methodology, we describe 
a potentially beneficial new therapeutic modality with support 
from solid empirical data. Following this promising first step, we 
now report very long-term outcome results in the original cohort, 
demonstrating a sustained benefit over time, with no cases of sub-
sequent drug abuse and no reports of neurocognitive decline. 
These results indicate that there was a favorable long-term risk/
benefit ratio for PTSD treatment with just a few doses of pure 
MDMA administered in a supportive setting, in conjunction with 
psychotherapy. Should further research validate our initial find-
ings, we predict that MDMA-assisted psychotherapy will become 
an important treatment option for this very challenging clinical 
and public health problem.

Acknowledgements
We wish to thank the study participants who took time to provide this 
long-term follow-up data, John H Halpern of McLean Hospital/Harvard 
Medical School for his helpful comments on a previous version of the 
manuscript, Charles and Ashley Wile for proofreading, and Sarah Sadler 
and Mili Ballard for their logistical assistance.

Clinical trials.gov identifier: NCT00090064. All aspects of this re-
search complied with the laws of the United States.

Funding
This work was supported by The Multidisciplinary Association for 
Psychedelic Studies, a non-profit organization.

Conflict of interest
Our sponsor played a role in the study design, data analysis and writing of 
the report (the investigators performed all data collection). Three authors, 
Berra Yazar-Klosinski, Lisa Jerome and Rick Doblin, are employed by the 
sponsor. Michael Mithoefer is a medical monitor for other studies of 
MDMA-assisted psychotherapy that are currently being conducted by the 

 by guest on August 21, 2014jop.sagepub.comDownloaded from 

http://jop.sagepub.com/


Mithoefer et al. 37

sponsor. He and Ann Mithoefer both received payment from the sponsor 
for conducting this research, while also working on the development of a 
treatment manual, investigator training program, and the design of proto-
cols for additional studies planned by the sponsor. The sponsor paid Mark 
Wagner for acting as the independent rater for this study.

References
American Psychiatric Association (2000) Diagnostic and Statistical Manual 

of Mental Disorders. Arlington, VA: American Psychiatric Association.
Bartz JA and Hollander E (2006) The neuroscience of affiliation: Forging 

links between basic and clinical research on neuropeptides and social 
behavior. Horm Behav 50: 518–528.

Bedi G, Hyman D and De Wit H (2010) Is ecstasy an “empathogen”? 
Effects of +/-3,4-methylenedioxymethamphetamine on prosocial 
feelings and identification of emotional states in others. Biol Psychia-
try 68: 1134-1140.

Bedi G, Phan KL, Angstadt M, et al. (2009) Effects of MDMA on socia-
bility and neural response to social threat and social reward. Psycho-
pharmacology (Berl) 207: 73–83.

Bedi G and Redman J (2008) Ecstasy use and higher-level cognitive func-
tions: Weak effects of ecstasy after control for potential confounds. 
Psychol Med 38: 1319–1330.

Benedek DM, Friedman MJ, Zatzick DF, et al. (2009) Guideline watch 
(March 2009): Practice guideline for the treatment of patients with acute 
stress disorder and posttraumatic stress disorder. In: Psychiatry Online. 
Available at: http://psychiatryonline.org (accessed 23 July 2012).

Benedetti F and Amanzio M (2011) The placebo response: How words and 
rituals change the patient’s brain. Patient Educ Couns 84: 413–419.

Bjorkedal E and Flaten MA (2011) Interaction between expectancies and drug 
effects: An experimental investigation of placebo analgesia with caffeine 
as an active placebo. Psychopharmacology (Berl) 215: 537–548.

Bouso JC, Doblin R, Farre M, et al. (2008) MDMA-assisted psychother-
apy using low doses in a small sample of women with chronic post-
traumatic stress disorder. J Psychoact Drugs 40: 225–236.

Brady K, Pearlstein T, Asnis GM, et al. (2000a) Efficacy and safety of 
sertraline treatment of posttraumatic stress disorder: A randomized 
controlled trial. JAMA 283: 1837–1844.

Brady KT, Killeen TK, Brewerton T, et al. (2000b) Comorbidity of psy-
chiatric disorders and posttraumatic stress disorder. J Clin Psychiatry 
61: 22–32.

Breslau N (2001) The epidemiology of posttraumatic stress disorder: 
What is the extent of the problem? J Clin Psychiatry 62: 16–22.

Brewerton TD, Eyerman JE, Cappeta P, et al. (2011) Long-term absti-
nence following holotropic breathwork as adjunctive treatment of 
substance use disorders and related psychiatric comorbidity. Int J 
Mental Health Addiction 10: 453–459.

Brown J, McKone E and Ward J (2010) Deficits of long-term memory in 
ecstasy users are related to cognitive complexity of the task. Psycho-
pharmacology (Berl) 209: 51–67.

Brown PJ and Wolfe J (1994) Substance abuse and post-traumatic stress 
disorder comorbidity. Drug Alcohol Depend 35: 51–59.

Cami J, Farre M, Mas M, et al. (2000) Human pharmacology of 3,4-meth-
ylenedioxymethamphetamine (“ecstasy”): Psychomotor performance 
and subjective effects. J Clin Psychopharmacol 20: 455–466.

Costa PT and Macrae RR (1992) NEO PI-R professional manual. Odessa, 
FL: Psychological Assessment Resources.

Davidson J, Pearlstein T, Londborg P, et al. (2001) Efficacy of sertra-
line in preventing relapse of posttraumatic stress disorder: Results of 
a 28-week double-blind, placebo-controlled study. Am J Psychiatry 
158: 1974–1981.

De Sola Llopis S, Miguelez-Pan M, Pena-Casanova J, et al. (2008) Cogni-
tive performance in recreational ecstasy polydrug users: A two-year 
follow-up study. J Psychopharmacol 22: 498–510.

Dorrepaal E, Thomaes K, Smit JH, et al. (2010) Stabilizing group treat-
ment for complex posttraumatic stress disorder related to childhood 

abuse based on psycho-education and cognitive behavioral therapy: A 
pilot study. Child Abus Negl 34: 284–288.

Dumont GJ, Sweep FC, Van der Steen R, et al. (2009) Increased oxy-
tocin concentrations and prosocial feelings in humans after ecstasy 
(3,4-methylenedioxymethamphetamine) administration. Social Neu-
rosci 4: 359–366.

Edmond T and Rubin A (2004) Assessing the long-term effects of EMDR: 
Results from an 18-month follow-up study with adult female survi-
vors of CSA. J Child Sex Abus 13: 69–86.

Farre M, Abanades S, Roset PN, et al. (2007) Pharmacological interaction 
between 3,4-methylenedioxymethamphetamine (ecstasy) and parox-
etine: Pharmacological effects and pharmacokinetics. J Pharmacol 
Exp Ther 323: 954–962.

Foa EB, Keane TM, Friedman MJ, et al. (2009) Effective Treatments for 
PTSD, Practice Guidelines from the International Society for Trau-
matic Stress Studies. New York: Guilford Press.

Ford JD, Hawke J, Alessi S, et al. (2007) Psychological trauma and PTSD 
symptoms as predictors of substance dependence treatment outcomes. 
Behav Res Ther 45: 2417–2431.

Gamma A, Buck A, Berthold T, et al. (2000) 3,4-Methylenedioxymeth-
amphetamine (MDMA) modulates cortical and limbic brain activity 
as measured by [H(2)(15)O]-PET in healthy humans. Neuropsycho-
pharmacol 23: 388–395.

Gouzoulis-Mayfrank E and Daumann J (2006) Neurotoxicity of methyl-
enedioxyamphetamines (MDMA; ecstasy) in humans: How strong is 
the evidence for persistent brain damage? Addiction 101: 348–361.

Greer G and Tolbert R (1986) Subjective reports of the effects of MDMA 
in a clinical setting. J Psychoact Drugs 18: 319-327.

Griffiths RR, Richards WA, McCann U, et al. (2006) Psilocybin can occa-
sion mystical-type experiences having substantial and sustained per-
sonal meaning and spiritual significance. Psychopharmacology (Berl) 
187: 268–292.

Halpern JH, Pope HG Jr, Sherwood AR, et al. (2004) Residual neuro-
psychological effects of illicit 3,4-methylenedioxymethamphetamine 
(MDMA) in individuals with minimal exposure to other drugs. Drug 
Alcohol Depend 75: 135–147.

Halpern JH, Sherwood AR, Hudson JI, et al. (2011) Residual neurocog-
nitive features of long-term ecstasy users with minimal exposure to 
other drugs. Addiction 106: 777–786.

Hanson KL and Luciana M (2010) Neurocognitive impairments in 
MDMA and other drug users: MDMA alone may not be a cognitive 
risk factor. J Clin Exp Neuropsychol 32: 337–349.

Harris DS, Baggott M, Mendelson JH, et al. (2002) Subjective and hor-
monal effects of 3,4-methylenedioxymethamphetamine (MDMA) in 
humans. Psychopharmacology (Berl) 162: 396–405.

Health and Human Services (2011) Certificates of confidentiality kiosk. 
Available at: http://grants.nih.gov/grants/policy/coc/ (accessed 30 
November 2011).

Hertzberg MA, Feldman ME, Beckham JC, et al. (2002) Three- to four-
year follow-up to an open trial of nefazodone for combat-related post-
traumatic stress disorder. Ann Clin Psychiatry 14: 215–221.

Hogberg G, Pagani M, Sundin O, et al. (2008) Treatment of post-trau-
matic stress disorder with eye movement desensitization and repro-
cessing: Outcome is stable in 35-month follow-up. Psychiatry Res 
159: 101–108.

Hoshi R, Mullins K, Boundy C, et al. (2007) Neurocognitive function in 
current and ex-users of ecstasy in comparison to both matched poly-
drug-using controls and drug-naive controls. Psychopharmacology 
(Berl) 194: 371–379.

Hysek CM, Domes G and Liechti ME (2012) MDMA enhances “mind 
reading” of positive emotions and impairs “mind reading” of negative 
emotions. Psychopharmacol 222: 293–302.

Jager G, De Win MM, Van der Tweel I, et al. (2008) Assessment of cogni-
tive brain function in ecstasy users and contributions of other drugs 
of abuse: Results from an FMRI study. Neuropsychopharmacol 33: 
247–258.

 by guest on August 21, 2014jop.sagepub.comDownloaded from 

http://jop.sagepub.com/


38 Journal of Psychopharmacology 27(1)

Johnson DR, Rosenheck R, Fontana A, et al. (1996) Outcome of intensive 
inpatient treatment for combat-related posttraumatic stress disorder. 
Am J Psychiatry 153: 771–777.

Kalechstein AD, De la Garza R II, Mahoney JJ III, et al. (2007) MDMA 
use and neurocognition: A meta-analytic review. Psychopharmacol-
ogy (Berl) 189: 531–537.

Kessler RC, Chiu WT, Demler O, et al. (2005) Prevalence, severity, 
and comorbidity of 12-month DSM-IV disorders in the National 
Comorbidity Survey Replication. Arch Gen Psychiatry 62:  
617–627.

Kirkpatrick MG, Gunderson EW, Perez AY, et al. (2012) A direct compari-
son of the behavioral and physiological effects of methamphetamine 
and 3,4-methylenedioxymethamphetamine (MDMA) in humans. Psy-
chopharmacology (Berl) 219: 109–122.

Kish SJ, Lerch J, Furukawa Y, et al. (2010) Decreased cerebral cortical 
serotonin transporter binding in ecstasy users: A positron emission 
tomography/[(11)C]DASB and structural brain imaging study. Brain 
133: 1779–1797.

Kolbrich EA, Goodwin RS, Gorelick DA, et al. (2008) Physiological 
and subjective responses to controlled oral 3,4-methylenedioxy-
methamphetamine administration. J Clin Psychopharmacol 28: 
432–440.

Laws KR and Kokkalis J (2007) Ecstasy (MDMA) and memory function: 
A meta-analytic update. Hum Psychopharmacol 22: 381–388. 

Liechti ME, Baumann C, Gamma A, et al. (2000) Acute psychological 
effects of 3,4-methylenedioxymethamphetamine (MDMA, “ecstasy”) 
are attenuated by the serotonin uptake inhibitor citalopram. Neuropsy-
chopharmacol 22: 513–521.

Liechti ME, Gamma A and Vollenweider FX (2001a) Gender differences 
in the subjective effects of MDMA. Psychopharmacology (Berl) 154: 
161–168.

Liechti ME and Vollenweider FX (2001b) Which neuroreceptors mediate 
the subjective effects of MDMA in humans? A summary of mechanis-
tic studies. Hum Psychopharmacol 16: 589–598.

MAPS (2009) Long-term follow-up questionnaire for phase II study 
of MDMA-assisted psychotherapy for PTSD. Available at: http://
www.maps.org/mdma/LTFU_questionnaire_mp1.pdf. (accessed 23 
July 2012).

Marshall RD, Beebe KL, Oldham M, et al. (2001) Efficacy and safety of 
paroxetine treatment for chronic PTSD: A fixed-dose, placebo-con-
trolled study. Am JPsychiatry 158: 1982–1988.

Mithoefer MC, Jerome L, Ruse JM et al (2011) MDMA-assisted psycho-
therapy for the treatment of posttraumatic stress disorder: A revised 
teaching manual draft. Available at: http://www.maps.org/research/
mdma/Manual_MDMAPTSD_30Nov11.pdf (accessed 23 July 2012).

Mithoefer MC, Wagner MT, Mithoefer AT, et al. (2011) The safety and 
efficacy of {+/-} 3,4-methylenedioxymethamphetamine-assisted psy-
chotherapy in subjects with chronic, treatment-resistant posttraumatic 
stress disorder: The first randomized controlled pilot study. J Psycho-
pharmacol 25: 439–452.

Olff M, Langeland W, Witteveen A, et al. (2010) A psychobiological ratio-
nale for oxytocin in the treatment of posttraumatic stress disorder. 
CNS Spectrums 15: 522–530.

Peleg T and Shalev AY (2006) Longitudinal studies of PTSD: Overview of 
findings and methods. CNS Spectrums 11: 589–602.

Perkonigg A, Kessler RC, Storz S, et al. (2000) Traumatic events and post-
traumatic stress disorder in the community: Prevalence, risk factors 
and comorbidity. Acta Psychiatrica Scand 101: 46–59.

Pitman RK, Orr SP and Lasko NB (1993) Effects of intranasal vasopres-
sin and oxytocin on physiologic responding during personal com-
bat imagery in Vietnam veterans with posttraumatic stress disorder.  
Psychiatry Res 48: 107–117.

Price DD, Finniss DG and Benedetti F (2008) A comprehensive review of 
the placebo effect: Recent advances and current thought. Annu Rev 
Psychol 59: 565–590.

Rapaport MH, Endicott J and Clary CM (2002) Posttraumatic stress disor-
der and quality of life: Results across 64 weeks of sertraline treatment. 
J Clin Psychiatry 63: 59–65.

Rauch SL, Shin LM and Phelps EA (2006) Neurocircuitry models 
of posttraumatic stress disorder and extinction: Human neuro-
imaging research--past, present, and future. Biol Psychiatry 60: 
376–382.

Rogers G, Elston J, Garside R, et al. (2009) The harmful health effects of 
recreational ecstasy: A systematic review of observational evidence. 
Health Technol Assess 13: 1–315.

Roiser JP, Rogers RD and Sahakian BJ (2007) Neuropsychological func-
tion in ecstasy users: A study controlling for polydrug use. Psycho-
pharmacology (Berl) 189: 505–516.

Sackeim HA, Haskett RF, Mulsant BH, et al. (2001) Continuation 
pharmacotherapy in the prevention of relapse following electro-
convulsive therapy: A randomized controlled trial. JAMA 285: 
1299–1307.

Schilt T, De Win MM, Jager G, et al. (2008) Specific effects of ecstasy 
and other illicit drugs on cognition in poly-substance users. Psychol 
Med 38: 1309–1317.

Schilt T, De Win MM, Koeter M, et al. (2007) Cognition in novice ecstasy 
users with minimal exposure to other drugs: a prospective cohort 
study. Arch Gen Psychiatry 64: 728–736.

Seal KH, Maguen S, Cohen B, et al. (2010) VA mental health ser-
vices utilization in Iraq and Afghanistan veterans in the first year 
of receiving new mental health diagnoses. J Traumatic Stress 23: 
5–16.

Setola V, Hufeisen SJ, Grande-Allen KJ, et al. (2003) 3,4-methylene-
dioxymethamphetamine (MDMA, “ecstasy”) induces fenfluramine-
like proliferative actions on human cardiac valvular interstitial cells 
in vitro. Molec Pharmacol 63: 1223–1229.

Sienaert P (2011) What we have learned about electroconvulsive therapy 
and its relevance for the practising psychiatrist. Canad J Psychiatry 
56: 5–12.

Solomon Z, Shklar R and Mikulincer M (2005) Frontline treatment of 
combat stress reaction: A 20-year longitudinal evaluation study. Am J 
Psychiatry 162: 2309–2314.

Stein DJ, Ipser J and McAnda N (2009) Pharmacotherapy of posttraumatic 
stress disorder: A review of meta-analyses and treatment guidelines. 
CNS Spectrums 14: 25–31.

Studerus E, Gamma A and Vollenweider FX (2010) Psychometric evalu-
ation of the altered states of consciousness rating scale (OAV). PLoS 
One 5: e12412.

Tancer M and Johanson CE (2003) Reinforcing, subjective, and physi-
ological effects of MDMA in humans: A comparison with d-amphet-
amine and mCPP. Drug Alcohol Depend 72: 33–44.

Tedeschi RG and Calhoun LG (1996) The posttraumatic growth inven-
tory: Measuring the positive legacy of trauma. J Traumatic Stress 9: 
455–471.

Tedeschi RG and Calhoun LG (2006) Expert comparisons; Posttraumatic 
growth in clinical practice. In: Calhoun LG and Tedeschi RG (eds) 
Handbook of Posttraumatic Growth: Research and Practice Mahwah, 
NJ: Erlbaum, pp. 291–310.

Thomasius R, Zapletalova P, Petersen K, et al. (2006) Mood, cognition 
and serotonin transporter availability in current and former ecstasy 
(MDMA) users: The longitudinal perspective. J Psychopharmacol 
20: 211–225.

Ursano RJ, Bell C, Eth S, et al. (2004) Practice guideline for the treatment 
of patients with acute stress disorder and posttraumatic stress disor-
der. Am J Psychiatry 161: 3–31.

Van der Kolk BA, Spinazzola J, Blaustein ME, et al. (2007) A random-
ized clinical trial of eye movement desensitization and reprocessing 
(EMDR), fluoxetine, and pill placebo in the treatment of posttrau-
matic stress disorder: Treatment effects and long-term maintenance.  
J Clin Psychiatry 68: 37–46.

 by guest on August 21, 2014jop.sagepub.comDownloaded from 

http://jop.sagepub.com/


Mithoefer et al. 39

Verbaten MN (2010) Deterioration of executive functioning in chronic ecstasy 
users; evidence for multiple drugs effects. Curr Drug Abuse Rev 3: 129–138.

Weathers FW, Keane TM and Davidson JR (2001) Clinician-administered 
PTSD scale: A review of the first ten years of research. Depress Anxi-
ety 13: 132–156.

Weiss DS and Marmar CR (1996) The Impact of Event Scale - Revised. 
In: Wilson J and Keane TM (eds) Assessing psychological trauma and 
PTSD. New York: Guilford, pp.399–411.

Wolff K, Tsapakis EM, Winstock AR, et al. (2006) Vasopressin and oxyto-
cin secretion in response to the consumption of ecstasy in a clubbing 
population. J Psychopharmacol 20: 400–410.

Zakzanis KK, Campbell Z and Jovanovski D (2007) The neuropsychology 
of ecstasy (MDMA)use: A quantitative review. Hum Psychopharma-
col 22: 427–435.

Zimmermann P, Biesold KH, Barre K, et al. (2007) Long-term course of 
post-traumatic stress disorder (PTSD) in German soldiers: Effects of 
inpatient eye movement desensitization and reprocessing therapy and 
specific trauma characteristics in patients with non-combat-related 
PTSD. Mil Med 172: 456–460.

Zoellner T and Maercker A (2006) Posttraumatic growth in clinical psy-
chology - A critical review and introduction of a two component 
model. Clin Psychol Rev 26: 626–653.

 by guest on August 21, 2014jop.sagepub.comDownloaded from 

http://jop.sagepub.com/

