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Brain imaging recorded during a task requiring keeping a target cue in mind, attention, and 
response inhibition also found changes in parietal activity when comparing performance under 
placebo or 75 mg MDMA [321]. MDMA increased activity in frontal areas and decreased 
activity in occipital sites as measured via fMRI [322], Subjects given MDMA exhibited similar 
brain activity when reading or encoding a word list, suggesting that they were investing similar 
effort into both tasks. Ten ecstasy user participants receiving a minimum dose of two doses of 1- 
1.25 mg/kg or 2.25-2.5 mg/kg MDMA exhibited signal decreases in bilateral visual cortex, 
caudate, superior parietal, and dorsolateral frontal regions 10 to 21 days later, with increased 
rCBF measured in two participants at a later time point [323]. However, a comparison between 

7.5.5. Brain Activity In Humans 

Not all studies report that ecstasy users fare worse on measures of cognitive function than 
controls. A number of recent reports detected little or no significant differences between ecstasy 
users and polydrug user controls in performance on tasks of cognitive function [293, 306, 309- 
313 ]though other studies continue to find consistent differences, particularly in verbal memory 
[252, 314-317]. Regular use of many substances, including alcohol, may affect cognitive 
function, with ecstasy being only one of those substances [318]. Several reports have found 
relationships between cognitive function and use of other drugs as well as or instead of 
ecstasy[301, 309, 311, 314, 319, 320]. 

The relationship between ecstasy use and impulsivity has also been extensively examined, with 
some researchers reporting greater impulsivity in ecstasy users and others failing to find any 
differences, as seen in [45, 303]. Recent studies using both behavioral and self-report measures 
of impulsivity reached contradictory conclusions [304-306]. Two recent studies using the same 
measure of behavioral impulsivity in samples of heavy ecstasy users yet obtained different 
findings [304, 306]. It is possible that people who self-administer ecstasy may already possess 
above-average levels of sensation-seeking and impulsiveness. To date, all such studies have used 
retrospective study designs and cannot rule out this possibility, and studies published in the last 
two years suggest that polydrug use may be equally or more strongly related to impulsivity in 
ecstasy users [265, 307, 308]. The relationship between drug use, including ecstasy use, and 
impulsivity, is complex. 

Investigations of the interaction between genotype and regular ecstasy use have supported 
differential effects upon reward-based attention or visual or verbal memory [300-302]. Given the 
small samples and uneven numbers with different genotypes, any conclusions await further 
support. 

The nature and strength of the association between regular ecstasy use and impaired executive 
function remains inconclusive, with some reports finding impaired executive function in ecstasy 
users [18, 294, 295], and others finding no association [296], or finding executive function 
impairments only in male ecstasy users [297]. A meta-analysis comparing executive function in 
ecstasy users and non-ecstasy using controls found a significant effect of ecstasy use on one 
component of executive function (updating), no effect on another (shifting) and mixed results 
when looking at other components (response inhibition and access to long-term memory) [298]. 
Polydrug use likely contributes to findings of impaired executive function seen in ecstasy users 
[280, 299]. Current research has not settled the question. 
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Spurred on by nonhuman animal studies that found that repeated or high doses of MDMA 
damaged the axons of serotonin neurons, researchers began studying the effects of repeated non 
medical or recreational use of ecstasy in humans [ 44-46, 336], and as described in the sections 
above. Early investigations possessed a number of methodological flaws, including retrospective 
design and poor matching of ecstasy users with appropriate controls [51, 83, 337]. Later studies 
sought to remedy some of these problems by using carefully matched poly drug user or cannabis 
user controls, or by relying on a sample with relatively low exposure to psychoactives, including 
alcohol [294, 296, 338, 339]. Some of these investigators also conducted longitudinal studies, 
comparing ecstasy users, sometimes alongside controls, at two separate time points [340-342]. 
Most studies suggested that heavy but not moderate ecstasy users had impaired verbal memory 

7.6. Long Term Effects in Ecstasy Users 

Researchers using slightly different methods have reported differing results. These include 
finding no differences between ecstasy user and polydrug user control in SERT sites [328], 
modest reductions in estimated SERT sites in ecstasy users versus non-drug using or cannabis 
using controls [329], and an association between decreased SERT sites and lifetime ecstasy use 
[330]. This study also reported finding slightly fewer 5HT2A sites in both "ecstasy preferring" 
and "hallucinogen preferring" groups. Studies in very moderate ecstasy did not report an increase 
in this marker [324], and only one of three studies heavy users detected a change in 5HT2A 
receptor density. [331-333]. A prospective study in moderate ecstasy users also failed to find any 
chemical markers of neuronal injury, and only found decreased cerebral blood volume in the 
dorsolateral frontal cortex [324, 334]. A re-examination of brain imaging using the less specific 
SERT marker Beta-CIT indicate an inverse relationship between age of first use of ecstasy and 
mid-number of midbrain serotonin sites without detecting any relationship between age of first 
use and frontal SERT sites [335]. 

Studies comparing brain activity in ecstasy users and non-ecstasy using controls reported some 
but not many differences in brain activity. These included greater brain activation in the occipital 
cortex, with concomitant methamphetamine use contributing to increased activation to a visual 
stimulus [326]. The same group ofresearchers detected less within-region coherence in the 
thalamus in ecstasy users who averaged 29 episodes of use when compared with non-ecstasy 
using controls [327]. A prospective study comparing brain activity before and after use of 
ecstasy failed to detect differences in working memory, attention or brain activity [293], 
suggesting a relationship between repeated, regular use of ecstasy and other drugs and changes in 
brain activation. 

Changes in brain activity in ecstasy users 7.5.5.1. 

heavy ecstasy users and non-user controls failed to find differences in baseline rCBF [269], and a 
report assessing changes before and after initial use found increased rCBF in only one area of the 
prefrontal cortex [324], suggesting that the changes seen by Chang and colleagues are a transient 
effect. Electroencephalography (EEG) recorded two hours after MDMA administration showed 
the following changes in EEG activity: overall increase in beta activity, reduction in alpha 
activity, and specific decreases in alpha and delta in frontal areas and increased frontotemporal 
beta signal [325]. The authors reported these EEG patterns as being similar to those seen with 
serotonergic and noradrenergic drugs, as well as, to a lesser extent, with dopaminergic drugs. 
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A large number of the case reports published between 2008 and 2012 described conditions and 
emergencies that have previously appeared in the literature. They included 12 cardiac events 
[363-368], three hepatic events (including a cardiac and hepatic event) [369-371], five 
cerebrovascular events[347, 372, 373], four psychiatric events [374-376], three instances of 
hyponatremia [377-379], three cases ofrhabdomyolysis and/or hyperthermia [380-382], three 
neurological cases [383-385], and single reports of facial rash (eruption) [386], urinary retention 

Other infrequently reported serious adverse events reported in ecstasy users and reported in case 
reports or series, include cardiac problems (as arrhythmias) [230, 231, 346], cerebrovascular 
events (such as cerebral hemorrhage or infarction [222, 223, 347], dermatological (dermatitis, 
guttate rash [348]), dental (tooth erosion, likely from frequent bruxism) [349-351 ], 
hematological, including aplastic anemia [352, 353], respiratory (pneumomediastinum and 
subcutaneous emphysema) [354-357], ophthalmic (sixth nerve palsy, chorioretinopathy (a 
condition associated with sympathomimetic use), corneal epitheliopathy (resulting from corneal 
exposure produced by consuming CNS depressants) [358, 359] , urological (as urinary retention) 
events[360-362]. 

MDMA was administered to thousands of people prior to scheduling and many continue to use 
ecstasy around the world in various non-medical settings [ 14-18]. While a number of serious 
adverse events, including fatalities, have been reported after ecstasy use in unsupervised and 
uncontrolled settings, these events are relatively rare given the prevalence of ecstasy use [19, 
20]. These include hyperthermia, including hyperthermia arising from "serotonin syndrome," 
psychiatric problems, hepatotoxicity, including acute liver failure arising from hypethermia and 
liver disease and hyponatremia [19, 40, 213, 216, 343]. Unexpected drug-related serious adverse 
events have not occurred in any of the human MDMA research studies so far. Set and setting 
may play a role in the development of some ecstasy-related adverse events, such as rigorous 
exercise, lack of attention to somatic cues, and too little or too much hydration resulting in 
hyperthermia or hyponatremia [212]. Hall and Henry address medical emergencies related to 
ecstasy use [344]. While case reports do not provide an appropriate basis for estimating the 
relative frequency of these events, they can provide information on the possibility of an event 
occurring. Most ecstasy-related emergency department admissions are the result of people 
experiencing anxiety or panic reactions after use and involve supportive care only [216, 27 4, 
345]. A very extensive and systematic review reached similar conclusions concerning the 
frequency and nature of emergency department admissions, though also noting that owing to 
complexities of nonmedical and recreational use, the researchers found it hard to establish a 
lethal dose [ 40]. As is the case with fatalities, medical emergencies after ecstasy use are more 
likely to occur in men [216]. 

7.7. Adverse Events Outside of Sponsor-Supported Studies 

and lower numbers of estimated SERT sites, with heavy use often defined as being at or greater 
than 50 times or tablets. Taken together, there is some risk of long-term effects with respect to 
number of estimated SERT sites in specific brain areas and performance on measures of 
memory. However, findings of changes in serotonin receptors or cognitive function after 
repeated ecstasy use are complicated by the possible impact of polydrug use and other potential 
pre-existing factors in retrospective reports, and the findings are not readily transferrable to use 
of MDMA in a therapeutic or research context. 
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Common expected adverse events of MDMA reported in Phase 1 studies in healthy volunteers 
include elevation in blood pressure and heart rate, increased anxiety or dysphoria, and dilated 
pupils [3-6]. Some reports indicated decreased rather than increased alertness [3]. Other common 
adverse events reported in controlled studies of MDMA include reduced appetite, dizziness, tight 
jaw or bruxism (tooth-grinding), difficulty concentrating, impaired gait or balance, dry mouth, 
and thirst. Participants in some studies also reported or exhibited changes in cognition, such as 
increases in speed of thought or thought blocking, facilitated imagination or facilitated recall [8], 
and unusual thoughts or ideas [ 5]. Other less commonly reported events include parasthesias 
(unusual body sensations) such as tingling or feeling hot or cold. MDMA produces anxiety in 
healthy volunteers [5, 6, 8]. These effects are transient and recede with the waning of drug 
effects. One study found that women were more likely than men to experience the most 
commonly reported adverse effects of MDMA, though men were more likely than women to 
experience the specific adverse events of nausea and sweating [6]. Adverse effects in women 
undergoing a single session of MD MA-assisted psychotherapy for PTSD were mild and appear 
to be similar to those in healthy controls [24]. 

7.8. Related Expected Adverse Events From Studies in Healthy Volunteers 

None of these events have occurred within the context of Phase 1 or Phase 2 human studies with 
MDMA. 

The report of possible anaphylactic shock occurred in a 13-year old girl who had at least one 
previous exposure to ecstasy. Her friends reported that she experienced swelling lips after the 
first exposure. After approximately 1.5 tablets, the girl experienced nausea and vomited, and 
later had difficulty breathing. On admission she was hypothermic and hypotensive. None of the 
other individuals consuming tablets from the same batch underwent similar experiences. Autopsy 
found a massive brain edema as well as laryngeal edema and lung congestion. Chemical analyses 
ruled out hyponatremia. The reaction may have been to MDMA or to an adulterant in the tablet. 

[360], rhabdomyolysis of masseter muscle [387], aplastic anemia [388] and fatal allergic reaction 
[389]. The cases reported 13 deaths[365, 367-369, 377, 379, 382, 388, 389] (7 after cardiac 
events, two after hyponatremia, one after liver disease, one after hyperthermia and 
rhabdomyolisis, one after aplastic anemia and one after apparent allergic reaction. The death 
after aplastic anemia occurred from complications of treatment 1 7 months after the first 
admission from complications arising from immunosuppressant therapy given after bone marrow 
transplant. Detectable levels of MDMA in blood or urine are reported in seven of the 31 case 
reports, and range from 50 ng/mL (reported as less than 0.05 mg/L) in the allergic reaction 
[389]to 1500 ng/mL (reported as 1.5 mg/L) in a fatal case of hyperthermia and rhabdomyolisis 
[382].0nly one of three neurological events provided information on MDMA levels, 0.83 ng/mL 
detected in the hair of a girl who developed encephalopathy [3 84], with a course and symptoms 
that are similar to those seen after central nervous system herpes infection. It is more difficult to 
associate event with MDMA when the compound is not detected or when detection is for 
amphetamines in general. Some events, such as valvular heart disease, acute hepatitis with 
gallbladder inflammation, or urinary retention self-reported daily use for months to years prior to 
the event, The case of valvular heart disease occurred in an individual who indicated that he had 
taken ecstasy daily for approximately 16 years, from age 17 to 33 years old. 
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Table 1: Acute Adverse events of MDMA Compiled from Literature of Human Trials with MDMA. 

Data Source I Downin Greer& Vollenweider Gamma Liechti, Liechti & Liechti & Harris et. Bouso Hysek Hysek Hysek 
Prevalence g 1986 Tolbert et al. 1998 et al. Saur, et Vollenweider Vollenweider al. 2002 et. al. 2011 et. al. et. al. 
Across Literature 1986 2000 al. 2000 2000a 2000b 2008 2012a 2012b 

Placebo MDMA 

N: 10-57 6-174 10 29 13 16 14 14 16 8 4 16 16 16 

0.5-4.18 1.76- I 75-150, I 
I 

1.7 1.5 
I I 

I 0.5, 1.5 I 50, 75 I 125 
I 

125 
I 

125 
MDMA 0 mg/kg 4.18 200mg 1.7 mg/kg mg/kg mg/kg 1.5 mg/kg 1.5 mg/kg mg/kg mg 
Dose(s): mg/kg mg mg mg 

Time post- 0, 3, 3,24 3,24 
drug 2-5 hr NIA 0-3 hr NIA NIA NIA NIA 0-24 hr 24 hr 24 hr hr hr 

Lack of 
Appetite 2% 68% 100% 97% 62% 63% 50% 50% 50% 63% NIA 75% 56% 69% 

Dry Mouth NIA 64% NIA NIA NIA NIA 57% 57% NIA 88% NIA NIA 63% NIA 
Jaw 
Clenching 0% 60% 60% 76% 62% 64% 57% 71% 44% NIA NIA NIA 44% 50% 

Concentratio 
n Issues I 16% I 53% I 30% I 3% I 62% I 50% 71% I 50% I 63% I 88% I 25% I 75% I NIA I NIA 
--- 
Thirst 4% 48% NIA NIA 38% 50% 57% 57% 38% 

Restlessness 0% 46% NIA NIA 31% NIA 50% 29% 44% 

Restless Legs 0% 45% NIA NIA 46% NIA NIA NIA 44% 

Impaired 
Balance/Gait 0% 44% 70% 10% 62% NIA 71% 43% 50% 

Dizziness 2% 43% NIA NIA 31% 

Feeling Cold 4% 43% NIA NIA 23% 
I I 
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Perspiration 0% 40% 0% 

Sensitivity to 
Cold 7% 38% 38% 

Private 
Worries 23% 38% 38% 

Heavy Legs 0% 38% 38% 

Palpitations 0% 37% 

Drowsiness 50% 26% 
Data Source 

Prevalence g 1986 Tolbert et al. 1998 et al. Saur, et Vollenweider Vollenweider 
Across Literature 1986 2000 al. 2000 2000a 2000b 

MDM 
A 

N: 6-174 10 29 13 16 14 14 16 8 4 16 16 
0.5- 1.76- 75- 

I 1.7 mg/kg I -~~ ~,,__ I -~~~,,__ I t.s mg/kg I i.s mg/kg I o.5, 1.5 I 50, 75 I 125 I 125 
MDMA 4.18 4.18 150, 
Dose(s): mg/kg mg/kg 200mg 

Nystagmus 23% 

Hot Flashes 0% 23% 

Nausea 

Trismus 

Anxiety 0% 19% 17% NIA 14% NIA NIA 
Inner 
Tension 0% 18% 3% 23% 43% 14% 19% 256
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Insomnia 0% 17% 0% 31% 

Weakness 0% 16% 3% 23% 

Urge to 
15% Urinate 8% 15% 

Tremor 0% 22% 3% 31% 

Muscle Ache/ 
Tension 20% 21% 0% 

Forgetfulness 0% 15% 3% 38% 

Fatigue 26% 15% 7% 8% 

Parasthesias 0% 22% 

Lack of 
Energy 14% 14% 
--- 
Brooding 

Fainting 

Blurred 
Vision 

Lip Swelling 

Headaches 1 1 n / I An/ I ,., n / 0% 

257
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Two subjects (1 woman, 1 man) withdrew from the study after a single experimental session. 
The male subject withdrew from the study due to financial constraints on travel reimbursements, 
and the female subject withdrew from the study after experiencing a relapse of depression that 
required medication occurring 42 days after MDMA administration. Prior to relapse, the same 
subject had been hospitalized for benzodiazepine withdrawal while tapering medication. This 
subject reported reduction in PTSD symptoms even though the depression required medication. 

MP-1 enrolled 22 adult participants with PTSD with symptoms that failed to respond to at least 
one course of psychotherapy and at least one course of pharmacotherapy. An additional 
participant, a male veteran who refused prior treatment, was also enrolled after approval of an 
amendment by the FDA. The study enrolled eight women and five men, all were European 
American, average age 40.6 years. Subjects enrolled had no history of major medical conditions, 
psychotic disorders, dissociative identity disorder, or personality disorders. Safety data obtained 
from this study included: scores from tests of cognitive function performed before and after 
study participation, vital signs and a measure of psychological distress during experimental 
sessions, expected adverse events for three experimental sessions, and adverse events that 
occurred during the study. 

8.1. Safety of MD MA-assisted psychotherapy for PTSD 

In recent years, clinical investigation of the safety and efficacy of MD MA-assisted 
psychotherapy has become more feasible [390, 391]. The first double blind, placebo controlled, 
ascending dose U.S. Phase 1 study sanctioned by the FDA and supported by the Sponsor was 
conducted in 1994 [13, 202, 323]. In this study, MDMA was found to be generally tolerable in a 
clinical setting. These results lead to the first Phase 2 safety and efficacy study of low doses of 
MDMA-assisted psychotherapy in Spain on a small sample of women with chronic PTSD [24]. 
The study was originally approved for 29 subjects, but media and political pressure caused 
discontinuation of the study after only 6 subjects had been treated. The small sample size 
precluded statistical analysis for efficacy, yet the safety profile in the PTSD subject sample 
appeared promising as neither 50 nor 75 mg MDMA were found to increase psychopathological 
symptoms in this patient population. In July 2010, the Sponsor completed the first U.S. Phase 2 
pilot study investigating the safety and efficacy of MD MA-assisted psychotherapy for patients 
with chronic treatment-resistant PTSD, protocol MP-1 [266]. Analysis of the results from this 
small pilot study from 21 subjects randomized to 125mg MDMA (N=13) or inactive placebo 
(N=8) suggest that MDMA-assisted psychotherapy can significantly decrease PTSD symptoms 
compared to placebo-assisted psychotherapy and appears to be safe when administered in a 
controlled therapeutic setting [266]. Findings from the long-term follow-up of MP-1 subjects 
suggest that therapeutic benefits were sustained over an average of 41 months post-treatment 
[22]. The Sponsor completed a second study in Switzerland, MP-2, with a randomized, active 
placebo controlled, double blind design. In this study, 12 subjects were randomized to receive 
25mg or 125mg MDMA during three psychotherapy sessions (Oehen 2012). Results suggests 
clinically significant improvements in PTSD symptoms with a trend toward statistical 
significance [23]. Long-term follow-up data 12 months later suggest that therapeutic benefits 
continued to increase in this subject population. Additional phase studies are currently underway. 

8. Safety and Efficacy in Humans 
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As expected, vital signs during experimental sessions indicate that MDMA elevates blood 
pressure and heart rate, but elevations return to baseline or near-baseline seven to eight hours 
after drug administration. Repeated measures analyses of variance using MP-1 average pre-drug, 
peak and final post-drug measurements of SBP, DBP, heart rate and body temperature after 
placebo versus MDMA detected significant interactions between measurement and dose for SBP 
(F (1.71, 130 = 12.24, p < 0.000) and heart rate (F(2, 130 = 13.01, p. < 0.000), and not for DBP 

8.1.1. Vital signs 

Two subjects (1 man, 1 woman) withdrew from the study as a result of adverse events occurring 
during the first experimental session. The first participant, who had received 125 mg MDMA 
experienced severe exacerbation of anxiety during the first experimental session. This event 
interrupted the experimental session and was treated with additional support during therapy until 
the drug effects dissipated. The anxiety was a part of PTSD symptoms present at baseline and its 
exacerbation was deemed to be probably related to drug administration. The second participant, 
who received 25 + 12.5 mg MDMA, experienced severe anxiety in reaction to being confronted 
with traumatic memories during the first experimental session, with the anxiety deemed possibly 
related to drug administration. The anxiety was treated with additional support in the form of 
therapy after the drug effects dissipated. 

There were no serious drug-related adverse events in the MP-2 study. There was one death 
during the post-treatment follow-up period of the study from the metastasis of a brain tumor. The 
subject's death was the result of a previous condition and was determined to be unrelated to the 
study drug. There was one non-fatal, drug-unrelated serious adverse event that occurred during 
the study. A subject allegedly was hospitalized two weeks prior to administration of the study 
drug after exhibiting suicidal behavior following a conflict with her ex-husband. The subject was 
discharged from the hospital the next day, and did not exhibit suicidal or violent tendencies or 
any mental state requiring hospitalization prior to or after this event. 

MP-2 enrolled fourteen adult participants (11 women, three men, average age 41.8 years) with 
PTSD with symptoms that failed to respond to at least one course of psychotherapy or 
pharmacotherapy. Most were of European ethnicity, but one woman was African and one man 
was Middle Eastern. Subjects enrolled had no psychotic disorders, dissociative identity disorder, 
or personality disorders. One subject had a previous history of breast cancer, but had been in 
remission for over 10 years and was not symptomatic at screening. Safety data obtained from this 
study included: vital signs and a measure of psychological distress during experimental sessions, 
expected adverse events for three to five experimental sessions, and adverse events that occurred 
during the study. 

There were no deaths during this study and no drug-related serious adverse events. Two 
unrelated, non-life threatening, serious adverse events occurred during the study. The first was a 
fractured clavicle from a vehicular accident in which the subject was a passenger, resulting in 
temporary disability and resolving with complete recovery. The second was an episode of 
vasovagal syncope, occurring 41 days after the second administration of MDMA and resolving 
with recovery to baseline. This subject had a medical history of fainting spells, and follow-up 
reports filed 15 months after the event indicate that it was not recurrent. 
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Dose administered HR: Pre- BT: 

within session drug Pre- 
drug 

Omg Mean 68.2 97.5 
16 sessions (SD) (10.2) (0.9) 
8 subjects Peak 91.0 99.0 
125 mg Mean 73.3 97.6 
25 sessions (SD) (11.5) (0.7) 
14 subjects Peak 99.5 99.6 
187.5 mg Mean 74.2 97.4 
26 sessions SD 13.0 0.9 
10 subjects Peak 95.0 99.1 

Table 2b. Pre-Drug, Peak, and Final HR and BT (C0) Values Measured During 
MP-1 

Dose administered SBP: DBP: 

within session Pre- Pre- 
Drug drug 

Omg Mean 112.3 73.5 
16 sessions (SD) (10.8) (8.4) 
8 subjects Peak 136.5 87.5 
125 mg Mean 111.9 72.2 
25 sessions (SD) (11.7) (8.8) 
14 subjects Peak 145.5 93.5 
187.5 mg Mean 122.6 79.7 
26 sessions SD 9.9 6.4 
10 subjects Peak 143.5 94.0 

Table 2a. : Pre-Drug, Peak, and Final SBP and DBP Values Measured During 
MP-1 

or body temperature. As expected, MDMA significantly elevated SBP and HR when compared 
with inactive placebo. By the end of the experimental session, SBP after MDM was 33 mm Hg 
lower than peak values, and HR was 20.4 7 BPM lower, indicating the return to pre-drug or near 
pre-drug levels. Analyses of MP-2 Stage 1 cardiovascular and body temperature measures found 
a main effect of condition for peak and post-drug average SBP, but one-way AN OVA failed to 
detect any main effect of condition for DBP, heart rate, or body temperature. Because MP-2 did 
not collect final measurement, the degree to which peak values returned to normal post-drug 
cannot be assessed in this sample. The addition of a supplemental dose of MDMA did not 
increase peak values for vital signs measured during experimental sessions. 
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Table 2d. Pre-Drug, Peak, and Final HR and BT (C0) Values Measured During 
MP-2 

Dose administered HR: Pre- BT: Pre- 
within session Dru Dru 
37.5 mg Mean 36.6 (0.2) 13 sessions SD 
5 subjects Peak 94 37.1 
125 mg Mean 79.3 (2.9) 36.7 (0.5) 3 sessions (SD) 
2 subjects Peak 81 37.1 
187.5 mg Mean 80.8 36.5 (0.4) 36 sessions (SD) (10.4) 
12 subjects Peak 109 37.6 
212.5 mg Mean 76.0 (1.4) 36.7 (0.1) 2 sessions SD 
2 subjects 77 36.7 
225 mg 82.5 36.7 (0.1) 2 sessions 19.1 
2 subjects Peak 96 36.7 

Dose administered DBP: 
within session dru Pre-dru 
37.5 mg Mean 119.5 76.3 (4.0) 13 sessions SD 4.6 
5 subjects Peak 126 84 
125 mg Mean 142.0 90.3 (6.6) 3 sessions (SD) (12.3) 
2 subjects Peak 151 98 
187.5 mg Mean 129.9 80.0 (8.8) 36 sessions SD 16.1 
12 subjects Peak 177 101 
212.5 mg Mean 132.0 83.0 (9.9) 2 sessions (SD) (17.0) 
2 subjects Peak 144 90 
225 mg Mean 124.0 74.5 
2 sessions (SD) (31.1) (20.5) 
2 subjects Peak 146 89 

Table 2c. Pre-Drug, Peak, and Final SBP and DBP Values Measured During 
MP-2 
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Spontaneously reported expected adverse events were collected during the day of each 
experimental session and for seven days after each session. The list of commonly expected 
adverse events was derived from the literature (see Table 1 ). Severity of spontaneously reported 
reactions were collected on the day of each experimental session and for up to seven days after 
the session through telephone or face to face contact, with severity rated on a three-point scale. 
The investigators collected information on duration of reaction for any reaction reported on the 
day of an experimental session. Anxiety, fatigue, tight jaw, headache, insomnia and lack of 
appetite were commonly listed during experimental sessions. Anxiety and fatigue were reported 
at near equal levels by participants given inactive or active placebo and MDMA, while reports of 
tight jaw were far more frequent in people who received a full dose of MDMA than people who 
received placebo. Feeling cold, while reported in only 38% of 35 people given a full dose of 
MDMA, was reported markedly less often in people given inactive or active placebo (19% and 
15% respectively). Other less frequently reported reactions that appeared to occur more often in 
people given at least 125 mg MDMA included impaired gait or balance, impaired concentration 
and restlessness. 

8.1.3. Expected Adverse Events 

a e : a e : u 1.1ec rve Ill so is ress easure Ill 

IDose given Mean Std. Dev. N 
!Placebo 3.72 1.97 16 

Pre-drug MDMA 3.05 1.81 51 
Total 3.21 1.85 67 
!Placebo 5.19 1.56 16 

Peak MDMA 4.55 1.88 51 
Total 4.70 1.82 67 
!Placebo 1.69 0.60 16 

Final MDMA 1.82 1.01 51 
Total 1.79 0.93 67 

d. MP-1 M T bl 3 T bl S bi ti U it f D" t 

8.1.2. Psychological Effects 
Psychological distress of participants was assessed periodically throughout experimental sessions 
in both studies with the single-item, seven-point Subjective Units of Distress (SUD). In both 
studies, there was no significant difference in SUD scores between MDMA and placebo 
conditions. In MP-1, an analysis comparing pre-drug average, peak and final post-drug SUD 
ratings made by participants receiving MDMA versus placebo across Stage 1 and Stage 2 failed 
to find statistically significant differences in SUD scores. The interaction between dose given 
(placebo, MDMA) and pre-drug, peak and post-drug SUD was F (2, 130) = 1.84, p. = 0.164, and 
there was no main effect of dose (MDMA or placebo), F (1, 65) = 1.16, p > 0.05 (p. = 0.29). 
MDMA did not elevate psychological distress in participants with PTSD to a greater degree than 
for participants given placebo. 
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Table 4: Expected Adverse Events Reported for Studies MP-1 and MP-2 
Study MPl MP2 Total 
MDMA Initial Dose (mg) 0 125 25 125 150 0 25 125 150 
Number of Subjects 8 22 5 13 3 8 5 35 3 
Number of Sessions 16 51 13 39 4 16 13 90 4 
Psychiatric 

Anxiety 14(88%) 48(94%) 4(31%) 20(51%) 1(25%) 14(88%) 4(31%) 67(74%) 1(25%) 
Low mood 8(50%) 16(31 %) 7(54%) 20(51%) 1(25%) 8(50%) 7(54%) 35(39%) 1(25%) 
Insomnia 12(75%) 32(63%) 9(69%) 24(62%) 3(75%) 12(75%) 9(69%) 55(61%) 3(75%) 
Restlessness 2(13%) 10(20%) 0 17(44%) 1(25%) 2(13%) 0 24(27%) 1(25%) 
Disturbance in attention 2(13%) 12(24%) 0 13(33%) 0 2(13%) 0 25(28%) 0 
Drowsiness 3(19%) 4(8%) 1(8%) 3(8%) 0 3(19%) 1(8%) 7(8%) 0 
Private Worries 2(13%) 6(12%) 3(23%) 10(26%) 0 2(13%) 3(23%) 15(17%) 0 

Nervous System 
Headache 10(63%) 29(57%) 5(38%) 15(38%) 1(25%) 10(63%) 5(38%) 46(51%) 1(25%) 
Dizziness 2(13%) 21(41%) 4(31%) 12(31%) 3(75%) 2(13%) 4(31%) 33(37%) 3(75%) 

Gastrointestinal 
Nausea 4(25%) 25(49%) 3(23%) 11(28%) 1(25%) 4(25%) 3(23%) 35(39%) 1(25%) 

General 
Fatigue 14(88%) 44(86%) 7(54%) 27(69%) 3(75%) 14(88%) 7(54%) 69(77%) 3(75%) 
Dry Mouth 0 13(25%) 0 7(18%) 1(25%) 0 0 20(22%) 1(25%) 
Heavy Legs 0 2(4%) 1(8%) 1(3%) 1(25%) 0 1(8%) 3(3%) 1(25%) 
Impaired Balance 1(6%) 15(29%) 3(23%) 16(41%) 2(50%) 1(6%) 3(23%) 29(32%) 2(50%) 
Irritability 8(50%) 18(35%) 1(8%) 9(23%) 0 8(50%) 1(8%) 26(29%) 0 
Needs More Sleep 2(13%) 11(22%) 2(15%) 4(10%) 2(50%) 2(13%) 2(15%) 15(17%) 2(50%) 
Nystagmus 0 8(16%) 0 4(10%) 1(25%) 0 0 12(13%) 1(25%) 
Parasthesia 0 4(8%) 0 2(5%) 1(25%) 0 0 6(7%) 1(25%) 
Perspiration 2(13%) 13(25%) 0 6(15%) 1(25%) 2(13%) 0 18(20%) 1(25%) 
Feeling Cold 3(19%) 24(47%) 2(15%) 10(26%) 0 3(19%) 2(15%) 34(38%) 0 
Thirstiness 1(6%) 7(14%) 0 10(26%) 0 1(6%) 0 17(19%) 0 
Feeling Weak 1(6%) 10(20%) 0 5(13%) 1(25%) 1(6%) 0 15(17%) 1(25%) 

Musculoskeletal & Connective Tissue 
Muscle tension 3(19%) 42(82%) 1(8%) 16(41%) 1(25%) 3(19%) 1(8%) 56(62%) 1(25%) 

Metabolism and Nutrition 
Lack of appetite 1(6%) 33(65%) 6(46%) 17(44%) 1(25%) 1(6%) 6(46%) 43(48%) 1(25%) 
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*Relatedness rated while blinded 
#Subjects withdrew prior to all three sessions, including 1 at 25 mg and three at 125 mg. 
**Includes 24 at Stage 1 and 11 placebo or active placebo subjects at Stage 2 
Combined table for MPl and MP2 

a e a. resence an requencv o nexpec e Sill u res 
Placebo 25mg 125mg Total 

Number of Subjects given dose 
5# 35#** 8 

Any AEs 33 14 139 186 

% of Unexpected AEs 18% 8% 75% 100% 

At Least Possibly Related AEs 24* 4 77 105 

% of all AEs within Dose 73% 29% 55% 100% 

% of all Unexpected AEs 13% 2% 41% 56% 
Serious AEs 

0 0 4 4 
% of all AEs within dose 

0% 0% 3% 2% 
% of all Unexpected AEs 

0% 0% 2% 2% 
At Least Possibly Related SAEs 

0 0 0 0 

t d AE . St di MP-1 and MP-2 fU dF T bl 5 P 

One hundred eighty-six adverse events were reported as occurring during studies MP-1 and MP- 
2. A hundred and twenty-five unexpected adverse events were reported during study MP-1 and 
61 unexpected AEs were reported during study MP2. This includes events that occurred prior to 
administration of medication but after study enrollment. The majority of these events were 
deemed unrelated (44% of 186 reported, or 81 events) and 34% (63%) were deemed to be 
possibly related. Twenty-three per cent (42of186) were rated as probably related. Since 
relationship was assessed when the investigator was blinded during Study MPl, some 
unexpected AEs that were deemed related to the study drug occurred in people given inactive 
placebo. The greatest number of AEs was reported in 29 of 35 people receiving a full dose (125 
mg, with or without supplemental dose) (139of186). Fourteen AEs occurred in three of five 
people given 25 mg MDMA and 33 occurred in all eight people given placebo. Information on 
the number of unexpected AEs, relatedness, severity and AE outcome can be found in Tables 5a 
to 5c, below. 

8.1.4. Unexpected Adverse Events 
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a e . even ty o unexpec e s rom s u 1es an IS e 1y ose 
AE Placebo %/all 25mg %/all 25 125mg %/all 125 Total %/all 
Severity Placebo MDMA mg MDMA mg AEs 

AEs MDMA MDMA 
AEs AEs 

Mild 5 15% 4 29% 43 31% 52 28% 
Moderate 25 76% 5 36% 87 63% 117 63% 
Severe 3 9% 5 36% 9 06% 17 9% 
Total 33 14 139 186 

t d. MPl d MP2 r t db d t dAE f it f T bl Sb S 

The intensity of most unexpected adverse events across both studies was rated as moderate. This 
was true for events in participants who received placebo and 125 mg MDMA. The equal 
percentage of moderate and severe AEs in participants given active placebo likely reflects the 
small number of events. Most subjects reported full recovery from these AEs, with 91 % of AEs 
across placebo, 25 and 125 mg MDMA dose. 
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Subject Adverse Event Date Last Resolution Action Action Action llelationship Study Dose MDMA Onset Date Serious Frequency Taken for Taken- Taken Outcome Number Diagnosis Admin. Date Studv Treatment Other to Drug 

Full 

MP-I Placebo 0204 Re-experiencing 27-Aug-04 28-Aug-04 29-Aug-04 N Single/ None Other Phone recovery/ Possibly 
episode Intermittent contact return to related 

baseline 
Delayed Full 

MP-I Before 0208 Agoraphobia 4-Apr-05 9-May-05 N Continuous ex per- Hospital- None recovery/ Not related dosing none imental ization return to 
session baseline 

Ongoing at Discon- 

125mg Relapse of time of tinued Prescription Per her Persists, MP-I MDMA 0208 maJor l 7-Jun-05 29-Jul-05 discontinuat N Continuous ex per- med doctor diminishing Not related 
depression imental 10n session 

Delayed Full 

MP-I Before 0208 Benzodiazepine 4-Apr-05 9-May-05 N Continuous ex per- Hospital- None recovery/ Not related dosing withdrawal none imental ization return to 
session baseline 

Full 

MP-I 125mg 0209 Sinusitis 22-Jul-05 12-Sep-05 22-Sep-05 N Single/ None Prescription None recovery/ Not related MDMA Intermittent med return to 
baseline 

Full 

Musculoskeletal Single/ 
None None None 

recovery/ Probably MP-I Placebo 0212 IO-Mar-06 IO-Mar-06 IO-Mar-06 N chest pain Intermittent return to related 
baseline 

Table Sc. All Studies Cumulative Severe Adverse Events 
(Based on data received from the sites) 
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1 1 0 

15% 28 13% 18 

4 3% 4 
1% 2 1% 2 
2% 

0 

1 1% 1 1% 0 

13 7% 10 

Neoplasms: 
Benign, 
Malignant and 
Uns ecified 

and Connective 
Tissue Disorders 

Musculoskeletal 10 

Metabolism and 
Nutrition 
Disorders 

Investi ations 

Injury, 
Poisonings and 
Procedural 
Complications 

7% 3 

29 15% 21 

0 

Infections and 
Infestations 

29% 4 12% 14% 4 16% 14% 

20 
2% 4 
11% 90% 

1% 1 

100% 

64% 

100% 
100% 

100% 

77% 

72% 

1% 

75% 

1% 

18 

2 

6 

100% 0 7% 1 

14% 2 0 8 4% 25% 

N SOC/ 
AEs 

%/ 
Dose 

1% 

2 

Total 
%/ 

soc 
4% 

N 

General 
Disorders and 
Administration 
Site Conditions 

Disorders 

E e disorder 0 
Gastrointestinal 2 

Cardiac disorders 0 
Ear and 0 
Labyrinth 
Disorders 

NoAE 
(N'subjects) 

N N %/ 
soc 

%/ 
Dose 

0 

MDMA Dose 0 mg 25 mg 125 mg 
Body System 

Table 6a. Unex ected AEs b MedDRA S stem Or an Class listed b dose 

Unexpected adverse events across both studies were distributed across 19 of the 26 highest-level 
groups of MedDRA (System Organ Classes, or SOCs), and one that was not placed within any 
SOC (being the passenger in an automobile accident without reported injury). Most AEs fell 
under Psychiatric Disorders or General Disorders. From 24 to 43% all AEs fell within the 
Psychiatric Disorders SOC and included increased anxiety, panic attack, derealization and 
insomnia. AEs listed under general disorders included fatigue, feeling hot or cold, or body 
tension. Amount of psychiatric complaints were relatively equal throughout all conditions. It is 
interesting that increased reports of pain or tightness appeared with relatively greater frequency 
in people given placebo (30% of people given placebo versus 13% of people given full-dose 
MDMA; none in people given 25 mg MDMA). 
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Seven severe unexpected AEs rated as either possibly or probably related to the study drug 
occurred during Study MP-1 and Study MP-2. Four of seven events represented a psychiatric 
complaint or experience, such as a panic attack or an episode of re-experiencing. Full recovery 
followed all seven events. Upon unblinding it transpired that two of these events had occurred in 
subjects given inactive placebo; an episode of re-experiencing and musculoskeletal chest pain. 
The other events were a panic attack after 125 and 62.5 mg in Study MPl, distress after 
confronting traumatic memories after 25 mg, headache after 25 mg, anxiety and increase in 
PTSD symptoms after 125 mg and a panic attack after 125 mg. Onset of these events ranged 
from the day of an experimental session in four cases to seven days after an experimental session 
in one case. Two of the events from Study MP-2 led to withdrawal from the study for one 
participant in the active placebo condition and one in the full dose condition. More details about 
these events can be seen in Table 5c. 

MAPS Investigator's Brochure 
MDMA 

MDMADose Omg 25 mg 125 mg Total 
Body System N %/ %/ N %/ %/ N %/ %/ N SOC/ 

Dose soc Dose soc Dose soc AEs 
Nervous System 2 6% 13% 2 14% 13% 12 9% 75% 16 9% 
Disorders 
Psychiatric 8 24% 16% 6 43% 12% 35 25% 71% 49 26% 
Disorders 
Renal and 0 2 2 1% 
unna disorders 
Reproductive 0 1 1 100% 1 1% 
system and breast 
disorders 
Respiratory, 1 3% 14% 1 7% 14% 5 4% 71% 7 4% 
Thoracic, and 
Mediastinal 
Disorders 
Skin and 2 6% 67% 0 1 1% 33% 3 2% 
Subcutaneous 
Tissue Disorders 
Surgical and 0 1 1 100% 1 1% 
medical 
procedures 
Vascular 0 1 1 100% 1 1% 
Disorders 
Not in 1 1% 
established SOC* 1 
Total of all AEs 33 186 
Full dose includes full dose administered in Stage 1 and Stage 2. A count of "No AEs" could 
occur in one or both stages. 
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*Note: PR= Possibly or Probably Related to drug, NR =Not Related to drug, in the opinion of 
the investigator prior to breaking blind. 
**Note: Percentages were calculated based on number of subjects experiencing the AE. Each 
subject receives between 2 and 6 experimental sessions, depending on the study protocol and 
their condition assignment 
**Based on final data analyzed from the sponsor database listings for completed studies, and 
preliminary data for ongoing studies 

Adverse Event MP-1 MP-2 Total 
Number of Subjects 23 14 37** 
Number of Experimental 67 52 119 Sessions 
Relatedness PR NR PR NR PR* NR* 
Psychiatric 

Re-experiencing episode 1 1(2%) 0 
Panic Attack 1 1 2(4%) 0 
Relapse of major depression 1 0 1(2%) 
Anxiety, distress 2 2(4%) 0 
Insomnia 2 0 2(4%) 
Agoraphobia 1 0 1(2%) 

Nervous System 
Headache 1 1(2%) 0 
Sciatica 1 0 1(2%) 

Gastrointestinal 
Abdominal Cramps/Pain 1 0 1(2%) 

General 
Benzodiazepine withdrawal 1 0 1(2%) 
Body Pain 1 0 1(2%) 

Musculoskeletal & Connective 
Tissue 

Musculoskeletal chest pain 1 1(2%) 0 
Infections and Infestations 

Sinusitis 1 0 1(2%) 
Neoplasms 

Brain metastasis 1 0 1(2%) 

Table 6b. Cumulative Frequency of Severe Adverse Events by Relatedness for Studies 
MP-1 and MP-2 
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Four serious adverse events occurred, two in study MPl and two in study MP2. None of them 
were drug related. These included broken clavicle, syncope, frontal lobe syndrome, later 
discerned to be the result of tumor metastasis, and psychiatric hospitalization after self-harm. See 
table 6e for details of SAEs. 

* Lists number of events and percentage of each dose category that makes up each outcome and 
for outcome totals, percentage of each outcome within all unexpected adverse events 

a e . requency o nexpec e verse ven s 1y u come an on 110n 
Outcome 0 %/ 25 %/ 125 O/o Total %/All 

mg Out mg Out mg Out Unexpec 
come Come Come ted AEs 

Full Recovery 30 18% 12 7% 127 75% 169 91% 
Persists, 8% 17% 75% 6% 
Diminishing 1 2 9 12 
Persists, the Same 2 67% 0 0% 1 33% 3 2% 
Persists, Worsenlng 0 0% 0 0% 1 100% 1 0.05% 
Death 0 0% 0 0% 1 100% 1 0.05% 

dC diti E t b 0 t t dAd fU T bl 6d F 

*Assessment made while blinded 

a e c. requency o nexpec e verse ven s 1y ea e ness an 1y osa2e 
Relatedness Placebo 25mg 125mg Total Relatedness 

MDMA MDMA /All AEs 
Unrelated 

9 10 62 81 44% 
% out of all Unrelated AEs 11% 12% 77% 100% 
% of AEs at listed dose 27% 71% 45% 44% 

Possibly Related 21* 4 38 63 34% 
% of all Possibly Related AEs 33% 6% 60% 100% 
% of all at listed dose 64% 29% 27% 34% 

Probably Related 3* 0 39 42 23% 
% of all Probably Related AEs 7% 0 93% 100% 
% of all at listed dose 9% 0 28% 23% 

Total 33 14 139 186 100% 

db D E tbRltd t dAd fU T bl 6 F 
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Subject Adverse Event Date Last Resolution Action Action Action Relationship Study Dose MDMA Onset Date Severity Frequency Taken for Taken- Taken Outcome Number Diagnosis Admin. Date Study Treatment Other to Drug 

125mg Fractured Single/ Treated in Persists, MP-I 0203 Clavicle (Auto 20-Aug-04 3 l-Aug-04 Continuing Moderate None Other Not related MDMA Accident) Intermittent ER diminishing 

Full 

MP-I 125mg 0209 Vasovagal 22-Jul-05 l-Sep-05 l-Sep-05 Moderate Single/ None Other Evaluated recovery/ Not related MDMA Syncope Intermittent in the ER return to 
baseline 

125mg Brain metastasis Removed Hospital- MP-2 0101 (Frontal brain 4-Jan-07 31-May-07 18-Jul-07 Severe Continuous None Death Not related MDMA syndrome) from study ization 

Full 

MP-2 Before 0103 Psychiatric 20-Feb-07 21-Feb-07 Moderate Single/ None None None recovery/ Not related dosing hospitalization none Intermittent return to 
baseline 

Table 6e. All Studies Cumulative Serious Adverse Events Occurring in Studies MP-1 and MP-2 
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An independent rater blind to study condition assessed cognitive performance in all participants 
at baseline and two months after the second experimental session, using the Repeatable Battery 
for the Assessment of Neuropsychological Status (RBANS) [392], the Paced Auditory Serial 
Addition and Subtraction Task (PASAT) [393, 394], and the Rey Osterreith figure [395]. The 
RBANS is a relatively short series of tests used to examine cognitive function. It yields a total 
score and five sub-scales, including memory, visual spatial, language, attention, and delayed 
memory, and the PASAT requires participants to add or subtract whole numbers (integers) as 
they are spoken by a recorded voice. Analyses examined RBANS total scores, percentile scores 
for PASAT Trial 1 and Trial 2, and X score for the Rey-Osterreith Figure. After establishing that 
participants in the MDMA and the placebo group performed similarly at baseline using an 
independent t-test, analyses comparing performance two months after the second experimental 
session also failed to find either improved or impaired cognitive function participants in the 
MDMA condition compared with participants in the placebo condition, suggesting that MDMA 
given during psychotherapy did not adversely affect cognitive function. There was no 
statistically significant difference between total RBANS scores obtained by participants given 
MDMA versus those given placebo at two-month follow up, as shown in a comparison of the 
difference between two-month follow up and baseline total RBANS score t (1, 19) = 1.32, p > 
0.05 (p = 0.2). A comparison of the difference between two-month follow up and baseline 
P ASA T scores for both trials failed to find significant differences in performance between 
participants in the MDMA and the placebo condition, including performance on trial one (t, (1, 
19) = -0.211, p > 0.05 [p. = 0.83] and trial 2 (t, (1, 18) = 1.2, p > 0.05 [p. = 0.244]. The 
difference between two-month follow up and baseline performance on 30-second delay 
component of the Rey-Osterreith figure, a measure of delayed visual recall and design 
reproduction, was compared after MDMA and placebo. The analysis did not detect significant 
differences between MDMA and placebo participants on 30-second delay performance; 30- 
second delay raw score t (1, 18 = 1.024, p. > 0.05 [p. = 0.319], 30-second delay T score, t (1, 17) 

8.1.5. Cognitive Effects 

an - , me U mg evens a e o par icrpan WI rawa 
Study Dose Subject Date of MedDRA Ou set Resolution Action taken-treatment Severity Outcome Relatedness 

(mg) Last Lower date date 
Drug Level term 
Admiu 

MP! 125 mg 208 17-Juu- Major 29-July- None listed Prescription medication Severe Persists, Unrelated 
MDMA 2005 depression 2005 diminishing 

MP2 125 mg 101 24- Panic 26-Nov- 26-Nov- Prescription Medication Moderate Full Possibly 
MDMA Nov-06 Attack 06 06 Recovery Related 

MP2 125 mg 101 4-Jan- Panic 6-Jan- 6-Jan-07 Prescription Medication Severe Full Possibly 
MDMA 07 Attack 07 Recovery Related 

MP2 125 mg 105 6-Sep- Exacerbatio 6-Sep- 19-Sep- Withdrawn from study Severe Persists, Probably 
MDMA 07 u of anxiety 07 07 due toAE, Diminishing Related 

Prescription Med 
MP2 37.5 mg 105 13-Mar- Anxiety 13-Mar- UNK-Apr-08 Prescription Medication, Severe Full Possibly 

MDMA 08 reaction 08 therapy Recovery Related 

Table 6f. Other significant unexpected adverse events reported during Studies MP-1 
d MP 2 . I di t th t I d t ti . t ithd I 

One death occurred in study MP2. A participant with a previous history of breast cancer assigned 
to the MDMA condition had a tumor that had metastasized to the brain. 
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Analyses of the Clinician Administered PTSD Scale (CAPS) [396, 397] prior to and after two 
experimental sessions found lower global scores, reflecting fewer or less intense PTSD 
symptoms, after undergoing experimental psychotherapy sessions with MDMA or placebo. In 
addition, participants in the MDMA condition experienced a greater decline in PTSD symptoms 
after undergoing experimental sessions than did participants in the placebo condition. Global 
CAPS scores declined for all participants over time (overall baseline mean Global CAPS = 79 .1 
+/- 21. 7, and two months after the second experimental session, mean Global CAPS = 3 8 .2 +/- 

8.2.1. MP-1 Efficacy Results 

S.2. Efficacy of MD MA-assisted psychotherapy for PTSD 

*Data for one subject is missing at Baseline 

Condition 30 Second Delay: Baseline 30 Second Delay: 2-month 
follow up 

Mean SD Mean SD 

Placebo (N = 8) 39.50 9.15 42.88 6.22 
MDMA (N = 13*) 40.75 12.97 48.17 11.04 

Table Sc. Table 7c: Cognitive Function Rey Osterreith Completion at Thirty 
Seconds Delay at Baseline and Two Month Follow-Up 

*N = 12 for Trial 2 at two-month follow up, as one person did not complete task. 

Condition P ASAT Trial 1 P ASAT Trial 1 P ASAT Trial 2 P ASAT Trial 2 
Baseline 2 month follow up Baseline 2-month 

follow up 
Mean SD Mean SD Mean SD Mean SD 

Placebo (N = 8) 30.50 34.45 34.25 32.92 38.24 36.02 46.25 34.01 
MDMA (N = 13)* 46.85 29.12 34.46 26.72 59.54 27.56 44.33 24.89 

*Higher scores indicate greater cognitive function 

Table Sb. Cognitive Function - PASAT Trial 1 and Trial 2 Percentile Scores 
Baseline and Two months Post Follow Up 

Condition RBANS Total Score*: Baseline RBANS Total Score*: 
2-month follow up 

Mean SD Mean SD 

Placebo (N = 8) 97.50 12.66 104.88 12.10 
MDMA(N = 13) 107.85 13.48 109.00 10.80 

= 1.115, p > 0.05 [p. = 0.281], and Centile score t (1, 16) = 0.543, p > 0.05 [p. = 0.595]. Taken 
together, these tests indicate a lack of effect of MDMA upon cognitive function in this study. 

Table Sa. Neurocognitive Function - RBANS Total Scores at Baseline and Two 
Months after the Second Experimental Session 
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Five participants in the MDMA condition who received an additional session of MD MA-assisted 
psychotherapy experienced an additional decline in PTSD symptoms, with a global CAPS score 
of 17, (an 8.5 point decline) below the score seen two months after two sessions of MDMA 
assisted psychotherapy under blinded conditions. For participants in the placebo condition, 
taking part in the open-label study continuation ("Stage 2") produced a Global CAPS of 33 .86 (N 
= 7), a 31.7 point drop in global CAPS (43% decline in PTSD symptoms). 

At baseline, overall Impact of Events Scale scores were similar across both conditions ( 4 5 .12 +/- 
11. 84 for placebo, 45 +/- 16.1 for MDMA). As with the CAPS, there was an overall decline in 
IES scores in participants in both groups two months after a second experimental session (from 
45.05 +/- 14.3 at baseline to 212.625 +/- 18.4), or a 232.458-point decline in PTSD symptoms 
(520% decline). Participants who received MDMA had scores of 15.31+/-15.2, representing a 
64% decline in PTSD symptoms (28.92 point decline) at two month follow up and participants 
that received placebo had 32.0 +/- 20.8, representing a 30% decline in symptoms (13.62 point 
drop). Two months after two sessions of MD MA-assisted psychotherapy, participants who 
received MDMA had scores of 16.08 +/- 15.6, representing a 64% decline in PTSD symptoms 
(28.92 point decline) and participants that received placebo had 31.5 +/- 19.3, representing a 
30% decline in symptoms (13.62 point drop). 

*Dropout baseline scores excluded 

Condition TO* Tl T2 T3 
Placebo (n = 8) 
Mean (SD) 79.6 (22.0) 74.1 (28.5) 66.8 (27.0) 59.1 (28.9) 
Range 54-111 21-105 22-103 14-86 
MDMA(n= 13) 
Mean (SD) 79.7 (21.0) 36.4 (28.6) 29.2 (18.6) 25.39 (24.0) 
Range 43-113 6-107 2-59 0-79 
Total (n = 21) 
Mean (SD) 79.7 (20.8) 50.8 (33.6) 43.5 (28.5) 38.2 (30.3) 
Range 43-113 6-107 2-103 0-86 

Table Sa. Global CAPS Scores for Placebo and MDMA Subjects for MP-1 at TO 
(baseline), Tl (post-Session 1), T2 (post-Session 2), and T3 (2 months post 
Session 2) 

30.3), indicating a drop of 40.9 points, and a 52% reduction in symptoms. People in the MDMA 
and placebo conditions began the study with similar CAPS scores, while CAPS scores after 
experimental sessions were lower for people in the MDMA condition up through two months 
after the second experimental session (Placebo= 59.1 +/-28.9 versus MDMA, 25.4 +/- 23.95). 
Placebo participant scores dropped 20.5 points two months after the second experimental session 
while MDMA participant CAPS scores dropped 53.3 points, or a 26% drop in PTSD symptoms 
for controls versus a 68% drop in PTSD symptoms for MDMA participants. 
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At the time of enrollment, 16 of 19 participants reached at LTFU (84%) of subjects were in 
active psychotherapy, with 12of19 (58%) taking psychiatric medications. At LTFU, only 98 of 
19 (42%) were in psychotherapy, five of whom were receiving a different type of psychotherapy 
or psychotherapy from a different therapist. Only one participant not in psychotherapy just prior 
to the study was attending psychotherapy at L TFU. The percentage of subjects taking psychiatric 
medication did not change (12/19; 58%), but the mean number of medicines taken fell from 1.7 
to 1.3. In addition, none of the medications taken at time of L TFU were for treatment of PTSD. 

Originally Originally MDMAand 
MDMA Placebo Placebo 

N 11 6 17 
Mean (SD) 25.7 (27.1) 18.7 (7.6) 23.2 (22.1) 

Range 0-91 10-31 0-91 

Table Sc: CAPS Scores at L TFU Table Sc. 

Long-term follow-up data was collected for 20 participants of MP-1 [398]247, which was not 
statistically different from the mean CAPS score obtained two months after the second stage 1 or 
stage 2 experimental session (23.924.6; only includes the 17 participants who completed CAPS 
at LTFU) reported at the 2-month final outcome. The mean IES score at LTFU was 212.194, 
which was also not statistically different from the mean IES score (13.1919.8) reported at the 2- 
month final outcome. On the LTFU questionnaire, all subjects reported a benefit from 
participating in the study, with at least some benefit persisting. 

At baseline, overall Impact of Events Scale scores were similar across both conditions (45.12 +/- 
11.84 for placebo, 45 +/- 16.1 for MDMA). As with the CAPS, there was an overall decline in 
IES scores in participants in both groups two months after two experimental sessions (from 
45.05 +/- 14.3 at baseline to 22.25 +/- 18.4), or a 22.8-point decline in PTSD symptoms (50% 
decline). Two months after two sessions of MD MA-assisted psychotherapy, participants who 
received MDMA had scores of 16.08 +/- 15.6, representing a 64% decline in PTSD symptoms 
(28.92 point decline) and participants that received placebo had 31.5 +/- 19.3, representing a 
30% decline in symptoms (13.62 point drop). 

T3 T4 TS 
N 5 7 4 

Mean (SD) 17.0 (15.8) 33.9 (12.8) 25.75 (7.0) 
Range 0-36 15-49 19-34 

Table Sb. Table Sb: CAPS Scores for Stage 2 (Open-Label) at T3 (Post-Stage 1 
Session 3), T4 (2 months post-Stage 2 Session 2), and TS (2 months post-Stage 3 
Session 3) 
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The MP-2 study found results similar to the MP-1 study, but results were less marked. Analyses 
of global CAPS scores prior to and after three experimental sessions found lower global scores 
after undergoing experimental psychotherapy sessions with 125 mg MDMA, but not with a 25 
mg MDMA active placebo. Global CAPS scores declined over time for the eight participants 
given a full dose of MDMA (overall baseline mean Global CAPS= 66.4 +/- 13.6, and three 
weeks after the third experimental session, mean Global CAPS= 50.7 +/- 19.7), indicating a 
drop of 15.7 points, or a 23.5% decrease in scores. On the other hand, global CAPS scores 
increased slightly over time for the four participants given an active placebo (overall baseline 
mean Global CAPS= 63.2 +/- 7.9, and three weeks after the third experimental session, mean 
Global CAPS= 66.5 +/- 7.5), indicating an increase of 2.3 points, or a 5.2% increase in CAPS 
scores. 

8.2.2. MP-2 Efficacy Results 

These findings are suggestive of an effect of MDMA in combination with psychotherapy in 
reducing PTSD symptoms. The long-term follow-up findings further suggest that the benefits of 
MDMA-assisted psychotherapy for PTSD are enduring. The greatest problem in study 
interpretation is that the blind was not very effective, with most participants correctly guessing 
condition assignment and the investigators correctly guessing in all cases. However, the blind 
was effective for the independent rater, who was not present during therapy sessions and did not 
know people's guesses concerning their condition. 

In therap 

Total# meds 
0 7 # takin meds for PTSD 
58% 58% 

Table Sd. 
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Twelve participants were assessed 2 months after their final Stage 1 or Stage 2 experimental 
session, three participants were assessed 6 months after their final Stage 1 or Stage 2 
experimental session, and ten participants were assessed 12 months after their final Stage 1 
or Stage 2 session. From the 2-month follow-up, after receiving full dose MDMA in either 
Stage 1 or Stage 2, CAPS Global scores had dropped from an average of 45.0 +/- 16.4 
(N=12) to 33.9 +/- 16.8 (N=lO) at 12 months after final session. These data suggest that 
subjects may retain the benefits they experienced three weeks after their third full dose 
MDMA session, and they may continue to improve after finishing the treatment portion of 
the study. However, caution should be used in interpreting these results, as many subjects 
resumed concomitant therapy during the follow-up. 

Condition assignment 
T3 T4 TS 

25mgMDMA N 4 4 4 
(receiving 125 mg Mean (SD) 42.5 (25.3) 43.8 (14.1) 36.8 (13.6) 
in Stage 2) Range 11-64 25-56 21-50 

Table Sf. MP-2 Stage 2 Mean CAPS Scores at T3 (3 weeks post-Session 2), T4 (3 
weeks post-Session 3), and TS (2 months post-Session 3) 

All four active placebo subjects continued to Stage 2 of the study and received open-label 
full dose MDMA. These subjects experienced a distinct decrease in PTSD symptom severity 
(at end of Stage 1, mean global CAPS= 66.5 +/- 7.5, and at end of Stage 2, mean global 
CAPS= 43.7 +/- 14.1). 

Session 2), and T2 (3 weeks post-Session 3) 
Condition assignment 

TO Tl T2 
25mgMDMA N 5 4 4 

Mean (SD) 64.8 (7.7) 60.0 (6.8) 66.5 (7.6) 
Range 54-72 50-65 57-75 

125mgMDMA N 9 8 8 
Mean (SD) 68.6 (14.3) 63.0 (17.8) 50.8 (19.7) 
Range 48-86 30-85 14-74 

Total N 14 12 12 
Mean (SD) 67.2 (12.1) 62.0 (14.7) 56.0 (17.9) 
Range 48-86 30-85 14-75 

MP-2 Stage 1 Mean CAPS Scores at TO (Baseline), Tl (3 weeks post- Table Se. 
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MDMA is a psychoactive compound that some researchers refer to as an entactogen, a 
compound that affects mood and perception and increasing prosocial feelings. On the basis of 
narrative reports and several initial studies of MDMA in psychotherapy, the sponsor is 
investigating use of this compound in combination with psychotherapy for people with PTSD. 

9. Summary of Data and Guidance for the Investigator 

MDMA is currently not approved for marketing anywhere in the world and is a Schedule 1 
controlled substance in the U.S. 

S.3. Marketing Experience 

Efficacy findings from both studies suggest that people with PTSD could benefit from a course 
of two or three sessions of MD MA-assisted psychotherapy. 

Though they do not represent as strong an effect of MD MA-assisted psychotherapy upon PTSD 
symptoms as findings from the MP-1 study, findings from the MP-2 study suggest that MDMA 
in combination with psychotherapy can reduce PTSD symptoms. The two studies differed with 
respect to sample size and location and placebo comparator, with MP-1 employing an inactive 
placebo while MP-2 employed 25 mg MDMA as an active placebo, resulting in somewhat 
greater success in maintaining the study blind. 

Staze 2), T7 (6 months follow-up), and TS~ 12 months follow-up) 
Condition assignment 

T6 T7 TS 
25mgMDMA 

N 4 1 4 

Mean (SD) 36.8 (13.6) 21.0 31.5 (19.2) 

Range 21-50 21 11-54 
125mgMDMA 

N 8 2 6 

Mean (SD) 49.1 (16.8) 62.5 (3.5) 35.5 (16.8) 

Range 27-75 61-66 8-54 
Total 

N 12 3 10 

Mean (SD) 45.0 (16.4) 49.3 (24.7) 33.9 (16.8) 

Range 21-75 21-66 8-54 

MP-2 Mean CAPS Scores at T6 (2 months follow-up post-Stage 1 or Table Sg. 
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MDMA is administered orally in all investigations in humans to date. In humans, onset of effects 
occurs approximately 30 to 60 minutes after administration, and peak effects occur 75 to 120 
minutes after oral administration. Duration of effects lasts three to six hours. Orally administered 
MDMA has a half-life of seven to nine hours in humans and approximately three hours in 
monkeys. MDMA is metabolized in the liver by several enzymes. It is likely that active doses of 
MDMA saturate CYP2D6 function for an extended period, with function normalizing up to ten 
days post-MDMA. The enzymes CYP1A2, COMT and monoamine oxidase (MAO) may also be 
involved in the metabolism of MDMA. 

In humans, MDMA elevates positive mood, and may produce positively or negatively 
experienced derealization, increased vigor, and anxiety, and slight changes in perception. Recent 
reports suggest that it may also cause increased feelings of friendliness and sociability. Acutely, 
MDMA transiently and selectively affects performance on tasks requiring attention and memory. 
Studies investigating the impact of MDMA on driving suggest that the drug does not strongly 
alter driving, but impairs some driving-related skills. 

MDMA shares some effects with psychostimulants, such as increased energy, positive mood, 
increased blood pressure, heart rate, and it shares other effects with hallucinogenic (psychedelic) 
compounds, such as changes in perception and thinking, including perceived changes in meaning 
given to perception, facilitated imagination, and recall. Most previous research in rodents and 
primates used doses that are higher than those used in humans, and reported increased locomotor 
activity and signs of serotonin syndrome including flat body posture, an erect tail, forepaw 
treading and hyperactivity. Studies using approximately human equivalent doses do not report 
great increases in locomotion. 

The pharmacology of MDMA is complex and the chief mechanism behind its therapeutic effects 
is currently under investigation. Studies in rodents and cell cultures find that MDMA primarily 
releases serotonin, along with some norepinephrine and even less dopamine. This activity is 
probably through direct interaction with the transporters for each neurotransmitter. It also acts as 
an uptake inhibitor of serotonin, norepinephrine, and dopamine. MDMA has very little direct 
activity on postsynaptic neurotransmitter receptors, and most effects of MDMA are likely due to 
the direct and indirect effects of monoamine release. Indirect but potentially significant effects of 
MDMA include the release of the hormones oxytocin and prolactin and transient 
immunosuppressive and anti-inflammatory effects. Potentially therapeutic effects, such as 
increased feelings of closeness to others and specific changes in ability to detect facial emotion 
expression, may be tied to elevated oxytocin after MDMA. One study reported that blocking 
activation of 5HT2A receptors, but blockage of 5HT1A receptors, attenuated the mood-boosting 
effects of MDMA. Increased sociability and preclinical studies suggest that the MDMA 
enantiomers R-(-)-MDMA and S-( + )-MDMA produce different physiological and apparent 
subjective effects, but comparisons of MDMA enantiomers have not yet occurred in humans. 

9.1. Pharmacology 

Researchers have conducted in vitro and in vivo studies with MDMA, and clinical trials have 
been conducted in humans. MDMA is listed in the most restrictive drug schedule in the U.S. 
(Schedule 1) and is not permitted for use outside of research settings. 
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Studies of subjective effects of MDMA will employ measures of self-reported mood, experience, 
and emotional closeness to others. History, presence, and severity of psychiatric disorders are 
assessed via psychiatric interview and validated instruments such as the Structured Clinical 
Interview for Diagnosis (SCID) and the CAPS, to assess specific conditions. Because these 
interviews require individuals to discuss their condition, they may prove upsetting for some. 
These measures are expected to produce minimal discomfort. Investigators should be 
experienced in treating the condition under investigation and they should seek to minimize 
anxiety and distress during these interviews. 

Prior to enrollment, blood will be drawn as part of screening to assessing eligibility. Temporary 
discomfort may arise as a result of sampling blood. Participants may experience temporary 
discomfort at the blood-draw site. There is also a remote possibility of inflammation or infection 
at the blood-draw site. 

Investigators must establish participant eligibility prior to enrollment in trials with MDMA, with 
eligibility established through medical history, physical examination, vital signs, clinical 
laboratory tests, stress ECG (if indicated), psychiatric interview, and assessment of relevant 
psychiatric symptoms. Additional procedures may be used as required, such as exercise tests and 
ultrasound imaging. If the study is investigating use of MDMA in people with a specific 
psychiatric condition, then the investigators must also determine whether an individual has the 
condition. Submitting to a full medical examination may be time consuming and may be 
distressing or uncomfortable for some. 

9.2.1. Risks Associated with Eligibility Screening 

Psychotherapists in the US began to use MDMA as an adjunct to psychotherapy in the mid to 
late 1970s, and a number of narrative accounts exist of therapeutic use prior to its scheduling. 
MDMA was administered to thousands of people prior to scheduling, and as of November, 2012, 
it has been administered to approximately 811 people. MDMA has been administered in early 
open-label studies as well as blinded, placebo controlled Phase 1 studies conducted in the US, 
Switzerland, Spain, the Netherlands, and the UK, and sponsor-supported studies of MDMA 
assisted psychotherapy in the US, Switzerland and Israel. Two sponsor-supported studies have 
completed investigations of MD MA-assisted psychotherapy in people with PTSD, and another 
study was designed to investigate MDMA-assisted psychotherapy in people with advanced stage 
cancer. These studies have demonstrated that MDMA can be safely administered to people with 
PTSD in a clinical setting. 

9.2. Risks 

Because of its activity as a monoamine releaser, MDMA administration is contraindicated in 
participants requiring medication with MAO inhibitors. Fatalities have been reported after the 
combination of MAO Is and MDMA in ecstasy users. Co-administration with an SSRI may 
eliminate or greatly attenuate the effects of MDMA. 
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Most clinical trials of MDMA employ doses between 75 and 140 mg (1to2 mg/kg), comparing 
these doses with inactive placebo, lower doses of MDMA, or other compounds, such as 
methylphenidate (Ritalin). Sponsor-supported studies employ a standard full dose of 125 mg, 
possibly followed by a dose of 62.5 mg 1.5 to 2.5 hours later. A few studies have investigated 
repeated doses, with doses ranging from 75 and 50 mg to two doses of 100 mg MDMA. Earlier 
investigations administered the supplemental dose at 2 to 2.5 hours later. This dose has been 

The toxicity of MDMA has been investigated in numerous animal and in vitro studies published 
in peer-reviewed journals. In addition, hundreds of published case reports describe adverse 
events in illicit ecstasy users. Serious MDMA toxicity is rare even in uncontrolled settings, 
where people take material of unknown identity, potency, and purity, and the many users 
consuming estimated MDMA doses that are several times higher than those used in the proposed 
program, without apparent toxicity. Hyperthermia is the most frequently reported adverse effect 
to occur in this population. In addition to hyperthermic syndromes, other rare adverse events 
include dysphoria, panic or psychotic response, hepatotoxicity, and hyponatremia. The majority 
of ecstasy users visiting emergency departments do so because of anxiety or panic. In human 
clinical trials using MDMA, restrictions in study eligibility are intended to reduce the likelihood 
of serious adverse events. 

9.2.3. Risks of MDMA 

The sponsor will record all psychotherapy sessions to audio and video, and participants may 
have access to recordings if they request them. The recordings will be used for further 
development of a manualized form of MD MA-assisted psychotherapy to be used in future 
research and to assess investigator adherence to any standardized treatment. Participants will 
receive information on who will have access to any of their recordings and will have control over 
any presentation of this material beyond viewing by investigators, trainees, or regulatory 
agencies. Permission for the recording is part of the informed consent. 

Participants enrolled in studies of MD MA-assisted psychotherapy will have a moderate course of 
psychotherapy sessions with a pair of investigators, one male and one female. During both non 
drug and MDMA-assisted psychotherapy sessions, participants will be asked to think about and 
discuss their experiences, thoughts, and emotions relating to their condition. They may 
experience intense emotional responses to recalling and speaking about this material. Even in a 
therapeutic context, thinking about and discussing traumatic experiences, symptoms related to 
the trauma or the effects of PTSD on life function can produce distress during and immediately 
after non-drug psychotherapy and experimental sessions. Because psychotherapy is an integral 
part of the research study design, the potential distress arising from psychotherapy is 
unavoidable, and is considered a necessary part of the therapeutic process that requires proper 
facilitation and support from the therapists. Discontinuing PTSD medications and the acute and 
sub-acute effects of MD MA-assisted psychotherapy can produce shifts in mood and activation, 
which may increase likelihood of suicidal ideation or behavior. 

9.2.2. Risks Associated with Psychotherapy 
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The full dose of 125 mg, alone or followed by a supplemental dose of 62.5 mg 1.5 to 2.5 hours 
later, is expected to produce significant but transient, self-limited increases in blood pressure and 
heart rate. Participants enrolled in controlled trials with a single dose of MDMA (approximately 
5% per trial) have had elevations above a cut-off of at least 140/90 mmHg, while all participants 
given a regimen of 100 mg followed by 50 mg two hours later had elevations above 140/90. 

9.2.5. Cardiovascular Risks 

Extensive studies in animals suggest that high or repeated doses of MDMA can damage 
serotonergic axons originating in the brainstem dorsal raphe nuclei, probably as a result of 
oxidative stress, and this damage is associated with decreases in serotonin, serotonin metabolites, 
and serotonin transporter site densities. While these findings are consistent across studies, these 
studies generally overestimated the human equivalence of the doses. Some researchers believe 
that MDMA is neurotoxic in humans even at doses used in clinical trials. However, studies in 
very moderate ecstasy users do not report an increase in a biological marker of neuronal injury, 
and only one of three studies of this marker in humans detected it in heavy users. Three recent 
retrospective studies found changes in 5HT2A receptors in moderate to heavy ecstasy users. 
Many retrospective studies have found that ecstasy users have fewer estimated serotonin 
transporter sites when compared with non-ecstasy users, though some have failed to detect 
differences. Retrospective studies have also found impaired performance of measures of verbal 
memory, planning and making decisions, and visual memory. However, some retrospective 
studies have found little or no differences in cognitive function. A team in the Netherlands has 
conducted a prospective study of people prior to and after moderate use of ecstasy (in most cases 
1-6 tablets). They failed to find changes in serotonin transporter sites or signs of neuronal injury. 
They found slight changes in cerebral blood flow in the dorsolateral prefrontal cortex but 
nowhere else. They did find that ecstasy users showed less improvement on a memory task than 
non-users. It is notable that the study examining SERT sites and regional cerebral blood flow did 
not employ non-ecstasy user controls, that all participants in the study of cognitive function 
performed within the normal range, and that one individual examined in the study of cognitive 
function had reportedly used ecstasy on 30 occasions rather than the limit of 10 occasions set for 
the other subjects. Data from MP-1, described previously, failed to find differences in 
neurocognitive performance between people given MDMA and people given inactive placebo. 
Taken together, these findings fail to confirm serotonergic neurotoxicity after low ecstasy use, 
but do suggest possible indications of impaired memory. 

9.2.4. Neurological Risks 

Adverse events of MDMA are modest and generally have not been associated with serious 
discomfort by healthy volunteers in previous studies. Commonly reported adverse events of 
MDMA include tight jaw, loss of appetite, difficulty concentrating, and impaired gait or balance. 
Sub-acute effects, including fatigue, feeling anxious or weak, or experiencing low mood are 
reported up to three days after MDMA administration. 

compared with doses of 25 mg and 12.5 mg MDMA, with more recent planned studies also 
employing 30 mg, 40 mg and 75 mg MDMA as comparison doses. All doses are orally 
administered in opaque capsules. Lactose or a similar inactive material will be used to ensure 
that all capsules are of equivalent weight and appearance. 
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Reports of MD MA-assisted psychotherapy conducted prior to the scheduling of MDMA indicate 
that some people receiving MDMA in a therapeutic context experienced periods of increased 
anxiety and even panic. Psychological distress from MDMA could arise at any time from the 
first indications of drug effects until the last effects have dissipated (approximately 3 to 5 hours 
after drug administration). Anxiety or distress during the session may last for as little as 15 
minutes or for as long as 5 hours. In addition, psychological distress could arise following an 
MDMA session as a result of participants having difficulty integrating their experience after the 
effects of MDMA have subsided. In previous Phase 1 and Phase 2 studies, these symptoms have 
been modest and self-limiting, and have responded well to reassurance from the investigator, 
with occasional use of benzodiazepines for anxiety more than 24 hours after the experimental 
session. In clinical trials of PTSD treatment, participants are informed that experimental 
sessions have the intention of confronting and working through traumatic experiences. Hence 
signs of psychological distress, anxiety, or other unpleasant psychological reactions are to be 
expected and may be considered an element of the psychotherapeutic process. In Phase I trials 

9.2.6. Psychological Risks 

Because of its activity at 5HT2B receptors, it is possible that MDMA could stimulate valvular 
heart disease (VHD). However, studies in ecstasy users indicated that only people reporting 
average lifetime exposure of 900 tablets had cardiac abnormalities indicative of potential 
valvular heart disease, and echocardiograms of a small sample of ecstasy users appear normal. 

Potential complications of elevated blood pressure or heart rate include stroke or myocardial 
ischemia. These events have not occurred in clinical trials of MDMA. Excluding people with 
cerebrovascular or cardiovascular disease will reduce the likelihood of risks arising from the 
cardiovascular effects of MDMA. Investigators conducting trials of MDMA should be prepared 
to treat elevated blood pressure with medications if necessary and either to provide appropriate 
care related to these effects or to transport individuals to an emergency department if necessary. 

Data from MP-1 demonstrates that elevation in blood pressure and heart rate after the 
supplemental dose does not exceed elevations seen after the initial dose. Lower doses of MDMA 
(e.g., 30 or 75 mg) are expected to have lesser effects on blood pressure and heart rate than 125 
mg. 

Systolic blood pressure above 160 mmHg was detected in approximately 20% to 30% of 
participants with PTSD, and diastolic blood pressure greater than 110 mmHg occurred in 
approximately 7% to 10% of participants with PTSD. No medical intervention was needed in 
studies of healthy humans or people with PTSD. Tables XX to YY show the degree of increase 
in vital-sign measurements in the investigators' recently completed clinical trial. While 
maximum peak blood pressure during a given session in some cases rose above the cut-off for 
making more frequent measures (160 Systolic Blood Pressure (SBP) or 110 Diastolic Blood 
Pressure (DBP)), no subjects in MP-1 or other clinical trials using MDMA have required any 
clinical interventions for elevated blood pressure or pulse, and all values returned to normal as 
the effects of MDMA diminished. The degree of additional blood pressure and pulse elevation is 
minimal after a second dose of MDMA half the original dose given 1.5 to 2.5 hours after the first 
dose. 
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a. A psychiatric nurse, therapeutic assistant, or therapist will stay with the 
subject until the time of his or her appointment with investigators the next 
day. The investigators will then meet with the subject daily until the 
period of destabilization has passed. 

b. If a subject experiences severe, persisting emotional distress, such as 
panic attacks, severe generalized anxiety, or insomnia following an 
MDMA session, the investigator may prescribe a benzodiazepine or 
zolpidem as a "rescue medication." Investigators should not prescribe an 
SSRI, SNRI, MAO!, or any other psychotropic medication in this 
context. Residual symptoms will be addressed during the frequent follow- 

At the end of any experimental session, if the subject is still severely agitated or experiencing 
any other severe psychological distress, the following measures will be taken: 

1. If the subject is anxious, agitated, and/or in danger of any self-harm or is suicidal 
at the end of the MDMA session, the investigators will remain with the subject for 
at least two more hours. During this time, the investigators will employ affect 
management techniques reviewed during the introductory sessions and will talk 
with the subject to help him or her gain cognitive perspective of their experience. 
If this situation should occur during an integrative therapy session, the same 
approach will be used, and at least one of the investigators will be available to 
stay with the subject for at least two additional hours. 

2. If a subject remains severely anxious, agitated or in danger of self-harm or 
suicide, or is otherwise psychologically unstable at the end of this two-hour 
stabilization period, the clinical investigator will decide between the following 
options: 

Attendants will be instructed to contact the investigator upon request or at the appearance of 
signs of a potential adverse event. Every effort will be made to help subjects resolve difficult 
symptoms and to arrive at a more comfortable and relaxed state by the conclusion of the session. 
Such efforts will include empathic listening on the part of the investigators and affect 
management techniques such as diaphragmatic breathing by subjects. 

The potential for destabilizing psychological distress will be minimized by: 
• excluding people who might be more vulnerable to it (such as people diagnosed with 

bipolar affective disorder - 1 or with psychotic disorders) 
• preparatory non-drug psychotherapy sessions before the experimental session 
• creating an atmosphere of trust during the experimental session 
• close monitoring 
• daily contact with subjects for the period of a week after the experimental session 
• providing non-drug integrative psychotherapy sessions 
• having subjects remain at the study site for the night of each experimental session to 

further reduce psychological distress, and having qualified personnel, such as a 
trained attendant, available during the overnight stay to respond to the needs of the 
subject. 

with normal volunteers, mild anxiety and depressed mood are reported by some subjects 1 to 3 
days after MDMA administration. 
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Humans exhibit transient immunological changes after a dose of 100 mg, including reduced 
numbers of CD4 cells, increased numbers ofNK cells, and an increase in levels of 
immunosuppressive and anti-inflammatory cytokines compared with levels of pro-inflammatory 
and immunostimulating cytokines. In several respects, these effects are similar to those that 
occur with other psychoactive substances and are not unique to MDMA. Immunological effects 
last for approximately 24 hours after administration, and most arise indirectly from serotonin 
release. The significance of these immunological effects remains unclear. Previous reports did 
not show increases in infections after MDMA and data from the study of MD MA-assisted 
psychotherapy has reported only instances of infection (upper respiratory) within seven days of 
MDMA administration. Based on results from trials conducted by the Sponsor, the impact of 
these effects is expected to be modest. The investigators may exclude participants that might face 
additional risks from immunosuppression. 

9.2.8. Immunological Risks 

Findings from previous Phase 1 trials indicate that MDMA administered in a controlled setting 
produces only a slight increase in body temperature, and ambient temperature neither increases 
nor attenuates this slight elevation in humans. Approximately 30% of people with PTSD 
exhibited an elevation in BT greater than 1 C, but no medical intervention was required in any of 
these cases. However, hyperthermia has occurred in ecstasy users. Maximum body temperature 
could rise above normal temperature, as with the maximum peak of 100° Fahrenheit (F), or 37.7 
Celsius (C), during the first experimental session in the sponsor's recent Phase 2 trial (n = 23, 
MDMA and placebo conditions combined). In this study, body temperature returned to normal 
without treatment other than simply lowering the ambient temperature, which may or may not 
have been necessary. Investigators should assess body temperature periodically. Sponsor 
supported studies have assessed it every 60 to 90 minutes. The investigators must be able to cool 
body temperature if necessary through removing blankets and layers of clothing, decreasing the 
ambient temperature and, if necessary, directing a fan toward the subject. Further cooling with 
ice packs or, if available, a cooling blanket, can be used if these steps do not reduce body 
temperature. Subjects with signs or symptoms of heat stroke will be transferred to the nearest 
hospital for treatment. 

9.2.7. Risks Related to Body Temperature 

Subjects hospitalized after a severe panic reaction will be suspended from further participation in 
the trial until after recovery or stabilization, at which time the investigator will carefully evaluate 
the subject's emotional status and decide whether or not the subject may continue the study. For 
those subjects engaged in an ongoing therapeutic relationship with a psychotherapist or 
psychiatrist, the subject's outside therapists will be involved in the management of any 
psychiatric complications. 

up psychotherapy visits with the investigators. 
c. Hospitalization for stabilization. If a subject should become psychotic, 

arrangements will be made to stabilize and transfer him or her to the 
study site inpatient unit or the nearest appropriate inpatient psychiatric 
facility. 
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10. Conclusion 
Based on the current state of scientific knowledge, the risk for subjects meeting inclusion and 
exclusion criteria who are exposed to MDMA at doses used in sponsor-supported studies in a 
clinical setting appear to be manageable. Future studies conducted by the Sponsor are intended to 
further develop the safety profile of MDMA in the PTSD subject population. MD MA-assisted 
psychotherapy appears to be a promising treatment method for chronic PTSD, and more clinical 
trials in larger subject populations are warranted. 

Despite its classification as a Schedule 1 drug, an examination of findings in humans and animals 
suggests that MDMA possesses moderate abuse potential that is higher than that reported for 
"classic hallucinogens" like psilocybin, but lower than that reported for psychostimulants such as 
cocaine or methamphetamine. Studies assessing prevalence of problematic ecstasy use or 
dependence suggest that a small percentage of individuals, especially those with prior 
psychological difficulties, may develop problematic ecstasy use or dependence. In two studies of 
MD MA-assisted psychotherapy for people with PTSD, only one of 32 participants reported 
using ecstasy subsequent to study participation, and several subjects volunteered that they would 
not seek out ecstasy outside of a psychotherapeutic setting. Diversion is not an issue for sponsor 
supported studies because MDMA will only be administered under the supervision of the clinical 
investigator and no take-home doses will be permitted. MDMA will be handled following all 
regulations pertaining to the handling and dispensing of controlled substances within research 
studies. 

9.2.10. Risk of Abuse 

Risks posed to pregnant women by MDMA are not known. One of two studies of ecstasy users 
suggests that use of ecstasy and other drugs during pregnancy may be associated with some 
abnormalities at birth while the other failed to find this association, and a third study detected a 
link between degree of self-reported prenatal exposure to ecstasy and delays in infant 
development. All sponsor-supported trials of MDMA exclude pregnant and lactating women, 
and women who are able to become pregnant must have a negative pregnancy screen before 
undergoing each experimental session and must agree to use birth control during the period of 
the protocol. If any participant becomes pregnant during study participation, the sponsor and 
clinical investigator will follow the pregnancy to outcome. 

9.2.9. Reproductive and Developmental Risks 
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