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Part 1: Study Protocol

1. Introductory Statement — MDMA and Psychotherapy

The proposed study has been designed as partrofyeam of research sponsored by the USA-based
non-profit research and educational organizatibe, Multidisciplinary Association for Psychedelic
Studies (MAPS), with the long-term goal of devetgpiMDMA into a prescription medication with
US Food and Drug Administration (FDA) and Europ&&edicines Agency (EMEA) approval. MAPS
is currently sponsoring an ongoing study of MDMAsiated therapy in patients with PTSD taking
place in Charleston, South Carolina, in which 11 o120 subjects have already completed the
protocol. MAPS is also in the protocol design apgraval phase for two studies of MDMA-assisted
therapy in patients with PTSD, to be conducted sdNd, Spain, under the direction of Jose Carlos
Bouso, Ph.D. candidate, and in Tel Aviv, Israeldemthe direction of Dr. Moshe Kotler, Department
of Psychiatry, Tel Aviv University. MAPS is also@psoring an FDA-approved study to take place at
Harvard Medical School's McLean Hospital that wilvestigate MDMA-assisted psychotherapy in
people with anxiety related to advanced stage cance

MDMA is a ring-substituted phenylisopropylamine igative invented by the Merck pharmaceutical
company in 1912 that bears structural and pharmgmal similarities to both the stimulant
amphetamine and the psychedelic drug mescalinevakk initially patented by Merck as an
intermediary product and then rediscovered by cheAlexander Shulgin in the 1970s. In the United
States, MDMA was used as an adjunct to psychotlydrg@ considerable number of psychiatrists and
other therapists before it was made a Scheduleeta@ungsmittel) drug in 1985 as a result of
extensive non-medical use (Greer and Tolbert 19B&unders 1993; Stolaroff 2004). Prior to
scheduling, MDMA in combination with psychotherapsas used in the treatment of neuroses,
relationship problems and PTSD (Adamson 1985; Gaser Tolbert 1998; Metzner and Adamson
2001; d’'Otolora, 2004). Case reports and narratneunts of MDMA-assisted therapy indicate that
the treatment was often successful. Based on tbegeriences, assertions have been made that
MDMA, used in the proper therapeutic setting, camh ia several beneficial ways. Specifically,
MDMA can “reduce or somehow eliminate fear of ageéred threat to one’s emotional integrity”
(Greer and Tolbert 1998). Elimination of theseriditioned fear responses” can lead to more open
and comfortable communication about past trauneatents, greater access to information about them,
and a more accurate perspective about their signifie in the present. Some clinicians and
researchers have asserted that MDMA causes incresmpathy or compassion for self and others,
decreased defensiveness and strengthening ofdteptutic alliance, and that the above factorantake
together can provide the opportunity for a correcgmotional experience (Greer and Tolbert, 1998,
Holland, 2001). Some investigators suggest thatvMDbe categorized as part of a new class of
psychotropic agents referred to as entactogensh¢iicand Oberlender, 1990). The term refers to
MDMA and similar substances that produce increaseditivity to emotions, increased insights about
the self, especially in the context of interperdartationships, and increased feelings of closenes
others.

MDMA was made illegal in the US and Switzerland ilycafter a rise in use of MDMA outside the
confines of psychotherapy. Ecstasy (material regmesl as MDMA) continues to be used throughout
the world. Serious adverse events such as hyperidienyponatremia or liver damage have occurred
in association with ecstasy use, but these aréuellarare given the widespread use of ecstasig. It
notable that the purity and potency of illicit exst is often unknown, but that recent surveys of
ecstasy tablets indicate that up to 40% of talde¢sadulterated or contain no MDMA (Cole et al.
2002; Baggott et al. 2000). There is evidence thatuse of frequent, high doses of MDMA in
uncontrolled settings exacerbates its risks. Tlzgornty of serious adverse events after Ecstasy
consumption have occurred in conditions of high i@mbtemperature, long periods of strenuous
activity (dancing) and insufficient or uncontrollefiuid intake. All of these environmental
circumstances may enhance or exacerbate probleefégicts of MDMA. By contrast, people taking
part in MDMA-assisted therapy do not experience @imyese behavioral or environmental factors.
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Initial human trials of MDMA demonstrated that ttheig can be administered safely under controlled
conditions, and no drug-related serious adversatsveave been reported during the course of the
ongoing Phase Il study in the US. Preliminary exation of this data has found no deterioration in
condition after MDMA-assisted psychotherapy. Whsa blind was broken for the first 10 subjects, it
was found that people receiving MDMA demonstratedater improvement than people receiving

placebo (Mithoefer 2005

This study of MDMA-assisted therapy will be thesfiPhase Il study to take place in Switzerland
examining MDMA-assisted psychotherapy as a potetréatment for people with treatment resistant
PTSD. If data from MAPS’ pilot studies continuegmduce promising results, then MAPS will use
the information gathered from these studies to tdate two large (N = approximately 280) multi-site
Phase Il studies of MDMA-assisted psychotheramg @ be conducted throughout the United States
and one to be conducted throughout Europe andl.I$v#d”S' Clinical Plan (Doblin 2002) estimates
that this process will require at least five yemmd will involve at least 600 subjects.

2. The Protocol

2.1. Summary of the Proposed Study

This protocol is for a randomized, double-blindtiae placebo controlled study of the safety and
efficacy of 3,4-methylenedioxymethamphetamine MDMsgsisted psychotherapy in patients with
treatment-resistant posttraumatic stress disofl€ED). In this study, 12 patients will receive eith

an active placebo dose or a fully active dose ofMADduring three experimental psychotherapy
sessions, each six to eight hours long, schedulie=t tto five weeks apart. Participants assigned to
receive the active placebo and participants asdigoaeceive the fully active dose will receive the
same course of psychotherapy, which consists of imtmductory sessions prior to the first
experimental (active placebo or fully active dosBMA) session, follow-up psychotherapy sessions
occurring a day after each experimental sessiom,tao to four integrative psychotherapy sessions
conducted on a weekly basis after each experimsagaion, with the first of these sessions schddule
a week after each experimental session. Activeeplaavill be 25 mg MDMA followed two and a half
hours later by 12.5 mg, and the fully active dodelwe 125 mg followed two and a half hours latgr b
62.5 mg. Extent of PTSD symptoms will be assesyeshtindependent rater at baseline, 3 weeks after
the second and third experimental session andgdiw@nd 12 months after the third MDMA-assisted
session. The Clinician Administered PTSD Scale (SARIll serve as the primary outcome measure.
We hypothesize that PTSD symptoms will be redungghiticipants receiving the fully active dose of
MDMA, that MDMA-assisted psychotherapy will be wablerated and will not produce serious
adverse effects in this population, that three grpental sessions will lead to better results ttven
sessions, and that results are stable at the fallpwassessments at 2, 6 and 12 months after the las
experimental session.

Participants assigned to the active placebo camditiill be given the opportunity to take part in an
open-label continuation of the study with fully isetdoses of MDMA, referred to here as “Stage 2”.
This opportunity will be offered immediately aftéhe end of treatment outcome measures are
completed 3 weeks after the third experimentaligessvith the blind to be broken by a research
assistant not connected with the study in any othay. Data gathered 3 weeks after the third
experimental session will be treated as the basdlim Stage 2, and outcome measures will be
administered 3 weeks after the second and thirdrexental session and 2, 6, and 12 months after the
third MDMA session for all people who consent tketgart in Stage 2, which will be structured in an
identical manner to Stage 1.

Based on the reviewed research, it is very unlikbbt the doses we propose to administer in a
controlled clinical setting will cause memory impaent or other neurological or physiological
damage. These low risks are more than balancechdypotential benefits to the volunteers. All
participants must have had at least one unsuctesséimpt at treatment with medications and/or
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psychotherapy, and they may find some relief aasedieither with MDMA-assisted psychotherapy
or with the non-drug psychotherapy to be admingstdéo the control subjects.

Posttraumatic Stress Disorder (PTSD)

2.2.1. PTSD: Background and Significance of Expected Results

Posttraumatic stress disorder (PTSD) is a dehbilgapsychiatric disorder arising after a personally

threatening life-event. PTSD severely reduces tuafilife and may directly or indirectly lead to o

exacerbate other psychiatric and medical probléefhe DSM IV (APA 1994) criteria for PTSD

include:

A. Exposure to a significant traumatic event acganied by an intense acute emotional response.

B. Persistent reexperiencing of the event or aspddhe experience.

C. Persistent avoidance of stimuli associated Wighevent, and/or withdrawal from some aspects of
life.

D. Persistent symptoms of increased arousal.

E. The above symptoms must last for more than oostimfor Acute PTSD and more than three
months for Chronic PTSD.

Epidemiologic data for PTSD in Europe and especiaWitzerland is scarce to date, indicating lower
prevalence rates than in the USA, Canada or Austrah large prospective, longitudinal
epidemiological study of adolescents and youngtadal Germany showed a prevalence of PTSD,
including subthreshold cases, at baseline of 518%ihe end of the follow-up period (35-50 months)
this had increased to 10.3%. (Perkonigg et al 20B0jepresentative community-based cohort of
Swiss people from the canton of Zurich, Switzerlaras interviewed in 1993 at the age of 34-35 years
and again in 1999. The prevalence for subthresRolBD was 1.90 % in 1993 and 1.30% in 1999. No
single case of full PTSD was found in the samptel, @/en for subthreshold PTSD the prevalence was
very low. (Hepp et al 2005).

Switzerland is exposed to a continuous influx dfigees, 25% of them having been exposed to torture
in their countries of origin (Wicker 1991). It hase of the largest population of migrants (21% in
2003) of all European countries and migrants from-YHgoslavia are the second largest
subpopulation today. One study found prevalenessrat 25% for PTSD in Kosovarian Albanians one
year after the war (Cardozo 2003). Another studiK@sovarian Albanians who returned home two
years after the end of the conflict from their coyof asylum (Switzerland) showed prevalence rates
of 23.5% (Eytan A et al 2004). Apart from this,ist apparent that since 9/11 global violence is
increasing. Although Switzerland has been sparetbuw from war or major terrorist attacks such
9/11, it has experienced a number of disaster$y aache shooting in the Parliament of the Canton
Zug or the Luxor terrorist attack. Violence in exday life such as sexual and physical assaultsis al
an increasing reality in Switzerland. Especiallpgdeads to high PTSD prevalence rates of 57%
(Resnick 1993).

Another major source of PTSD and related psychiawihditions are the everyday accidents of which
over one million per year happen in SwitzerlandstAdy in 106 accident victims who were treated in
a Swiss university hospital showed that at the felfow-up, two patients (1.9%) had PTSD, and 13
(12.3%) had subsyndromal PTSD. Overall, 27 pati€d%5%) showed some form of psychiatric
morbidity, full or subsyndromal PTSD and/or anxiatyd/or depression. (Schnyder U, 2001).

In the National Comorbidity Study, the median titeeremission for PTSD was 36 months with

treatment and 64 months without treatment. Ineeigubgroup, more than one-third of the patients
still had symptoms several times per week afteyeldys (Kessler et al., 1995). Generally, the numbe
of people who do not improve after treatment canhigh, between 40% and 60%. In a 2002
comparison of two types of psychotherapy for womath PTSD after sexual assault, 47% of each
treatment group still were diagnosed with PTSD whiiijh enough CAPS scores (Resick et al. 2002)
and another study by Foa et al. (1999) reportedasifigures.
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PTSD severely reduces quality of life and may diyeor indirectly lead to or exacerbate other
psychiatric and medical problems. Cultural and leagge barriers make psychotherapeutic treatment of
traumatized migrants even more difficult. PTSDIleady a public health problem that causes a great
deal of suffering and accounts for a significanttipn of health care costs. The search for novdl an
more effective treatments is therefore of majorliputealth and econonomic significance.

2.2.2 PTSD and MDMA-assisted Psychotherapy

To date the treatment of PTSD has primarily begrsyechotherapeutic treatment, the effect size for
psychotherapy being higher than for psychopharnogiokreatment. Cognitive behavioural therapy is
considered one of the most effective psychothesafidher methods such as psychodynamic therapy
and EMDR also proved to be effective in treatingiecaspects of PTSD symptoms (Flatten G et al.
2004).

One innovative avenue of treatment is MDMA-assigisgchotherapy, which uses psychotherapy in
combination with a pharmacological adjunct that ardes and amplifies particular aspects of
psychotherapy. MDMA possesses unique pharmacologicd psychological properties that may
make it especially well suited to use as an adjimgbsychotherapy in PTSD patients (Greer and
Tolbert 1998; Metzner and Adamson 2001; Shulgin019%/idmer 1998). Treatment consists of
several administrations of MDMA-assisted psychapgrwithin the context of a brief to moderate
course of non-drug psychotherapy. MDMA-assistedchpstherapy is hypothesized to reduce or
ameliorate the hypervigilance and emotional humbkang withdrawal experienced by individuals
diagnosed with PTSD.

Treatment goals for posttraumatic stress disondelude alleviating symptoms and interrupting the
stress-induced neurochemical abnormalities prodbgethe condition. One approach is to discover
drugs that directly counteract these neurobioldgibanges. Sertraline and paroxetine, currengy th
only drugs with an FDA and Swissmedic approveddation for treating PTSD, are both known to
affect the noradrenergic and serotonergic companehtPTSD. They may also block the down-
regulation of brain-derived neurotrophic factort bius not known whether it can arrest and reverse
the hippocampal atrophy found in PTSD. Another apph to these problems is to develop drugs
and/or psychotherapeutic treatments that will ectly interrupt the destructive neurobiological
changes by decreasing or eliminating the stresgiosa to triggers and the chronic hyperarousal of
PTSD. Reports of past experience with MDMA-assigisgchotherapy suggest that it may be such a
treatment. In fact, the biologic and the psychatheutic approaches overlap and re-enforce each
other. Knowledge about the connections betweemwobiological and the therapeutic effects of
MDMA is far from complete, but it has been obsertieat MDMA acutely decreases activity in the
left amygdala (Gamma et al 2000). This action is\gatible with its reported reduction in fear or
defensiveness, and is in contrast to the stimulatibthe amygdala observed in animal models of
conditioned fear, a state similar to PTSD (Rasmussal Charney 1997, Davis and Shi 1999).

To date, several Phase | trials have been condumteskven research teams in the United States,
England, Spain, Switzerland, and the Netherlandd) MDMA administered to over 245 subjects
overall without the occurrence of any serious aslvezvents (Cami et al. 2000; Chang et al. 2000; de
la Torre et al. 2000a; de la Torre et al. 2000blad€orre et al. 2005; Farre et al. 2004; Forskhal.
2001; Frei et al. 2001; Gamma et al. 2000; Gammal.e2004; Grob et al, In Preparation, Data
presented to FDA; Grob et al. 1996; Harris et 802 Hernandez-Lopez et al. 2003; Johanson et al.
2005; Lamers et al. 2003; Lester et al. 2000; ltieehd Vollenweider 2000a; Liechti et al. 2000b;
Liechti et al, 2001a: Liechti et al. 2000b; Masaét1999; Navarro et al. 2001; Pacifici et al. 2000
Pacifici et al. 2001; Pacifici et al. 2002; Padifit al. 2004; Peters et al. 2005; Pichini et 802
Pichini et al. 2003; Pizarro et al. 2002; Pizarrale2003; Pizarro et al. 2004; Ramaekers and Krs/p
2005; Samyn et al. 2002; Segura et al. 2001; Seguah 2005; Tancer and Johanson 2001; Tancer
and Johanson 2003; Vollenweider et al. 1998; Velkwder et al. 1999; Vollenweider et al. 2004).
When MDMA is used in doses similar to those proddse this study, and in a controlled setting, the
risk/benefit ratio is favorable. By and large, MBMppears to have risks that are similar to thdse o
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other structurally-related sympathomimetic compaugidas et al. 1999; Tancer and Johanson 2003),
such as amphetamine (Adderall), that have beenclsgchlly for many years.

Acute effects reported are in agreement with thheperted in earlier uncontrolled studies (Downing
1986; Greer and Tolbert 1986) and anecdotal regAdamson 1985; Widmer 1998). These include
stimulant-like effects and hallucinogen-like effecthough to date, no controlled study has confirme
acute changes in feelings of closeness to otheesnpiathy, this effect may be reflected in increased
sociability or friendliness (Tancer et al. 2003y dras been informally noted in at least one putitina
(Vollenweider et al. 1998).

The potentially therapeutic effects of MDMA wered@stigated in a dose-response pilot study in Spain
(Bouso et al. 2001) in women survivors of sexuaba$t with treatment-resistant PTSD, and an FDA-
approved study is underway in the United StateMDMA-assisted psychotherapy in patients with
treatment-resistant PTSD as a result of sexuationmal assault that is now accepting patients with
combat-related PTSD (Mithoefer and Wagner 2001 aése Ruse et al. 2005). Unfortunately, the first
study has been halted due to political pressuma thee Madrid Anti-Drug Authority. However, prior
to its suspension, six women were enrolled in 8tigly without any adverse events or signs of
deteriorating mental health, and with some milahsigf improvement, with single doses ranging from
50 to 75 mg. Ten subjects have undergone treatineatstudy in the US without any drug-related
serious adverse events, and it appears that patdyeeceived MDMA had improvements in PTSD
symptoms. The safety and efficacy of MDMA-assistieerapy has yet to be studied. The proposed
study is intended to investigate whether this norggdtment may assist those with PTSD. While there
are significant risks associated with the consuomptf illicit ecstasy (which may or may not contain
MDMA alone or in combination with other drugs) imaontrolled recreational contexts, the
administration of pure MDMA by trained therapists delected subjects within a controlled setting
entails far fewer risks and can be conducted wita@eptable level of safety.

There has been no evidence of significant or Igstixicity in Phase | studies of MDMA. This is
noteworthy because animal studies have indicatgubssibility of long-term serotonergic brain
changes after high dose MDMA regimens (e.g., Hatdtdou et al. 1999; Lew et al. 1996; Sabol et
al. 1996) and some studies suggest clinically sub#iurocognitive changes may occur in a subset of
repeated users of illicit MDMA and other drugs (fekample Bhattachary and Powell 2001;
Gouzoulis-Mayfrank et al. 2003; Halpern et al. 20Réneman et al. 2001; Thomasius et al. 2003). In
contrast, all available Phase | data indicate ithigt unlikely that the MDMA exposures proposed in
this protocol will cause persisting measurable cdda in serotonin function or lasting neurocogreti
deficits. Tests of neurocognitive function haverfduhat performance is not affected by participatio
in clinical trials with MDMA (Boone et al., unpublied data supplied to MAPS; see also Table 2.5 in
Investigator’s Brochure; Ludewig et al. 2003; Valkeeider et al. 2001). Vollenweider and colleagues
(2000) presented positron emission tomography (R at the 2000 conference of the German
Society for Psychiatry, Psychotherapy and Neuroaneglithat found no change in estimated serotonin
transporter binding sites four weeks after a désgecto 125 mg MDMA was given to MDMA-naive
volunteers. The same team of researchers failddtect any differences in performance on a measure
of executive function and memory in 15 drug-naiedunteers given two doses of 1.5 to 1.7 mg/kg
MDMA (Ludewig et al. 2003, data presented at théh58nnual Conference of the Society for
Biological Psychiatry, San Francisco CA). Furthereyastudies in ecstasy users have failed to find
impaired cognitive function in moderate ecstasysi$&ouzoulis-Mayfrank et al. 2003; Halpern et al.
2004).

Based on these data and on an extensive reviehediIDMA literature, we conclude that MDMA-
assisted psychotherapy may have the potential tee sas an innovative treatment for PTSD,
particularly in people who fail to respond to cuntig available therapies, and that the modest rigks
administering MDMA within a therapeutic context ayesatly outweighed by the possibility that this
treatment may offer significant benefits.
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2.2.3. Previous Clinical Experience with MDMA

Prior to its scheduling in the US and SwitzerlaMIDMA was used in psychotherapy to treat
neuroses, relationship difficulties, and PTSD (Adam1985; d’Otalora 2004; Gasser 1994; Greer and
Tolbert 1986; Greer and Tolbert 1998; Stolaroff £200idmer 1998). Anecdotal and narrative
accounts of MDMA-assisted psychotherapy reportegtessful treatment of PTSD. People reported
reduced PTSD symptoms and improved quality of lifeshould be noted that during this period in
time, MDMA may have been given to thousands of viatlials without any fatalities or serious
adverse events (Holland 2001; Rosenbaum and DbB8d). Greer and Tolbert's (1986) uncontrolled,
non-blinded study of MDMA in a therapeutic contéotind that most of the 29 individuals with mild
to moderate psychological difficulties reportedaihing at least some lasting benefits after MDMA-
assisted therapy (Greer and Tolbert 1986).

As described in the Introductory Statement, a spoesspported pilot study of MDMA-assisted
psychotherapy in people with PTSD is underway irar&ston, South Carolina. The FDA gave
permission for this study to take place in NovemB@01, and the study was finally granted approval
by an IRB in September, 2003. The study has bederruray for nearly a year and nine subjects have
completed the study to date. This study also engptbg CAPS as a primary outcome measure, with
PTSD symptoms measured by an independent assesgeekaafter each experimental (MDMA or
placebo) session, and two months after the secpperienental session. To date, all participants in
this study have tolerated MDMA, and preliminary alahdicates that MDMA is associated with
greater improvement in PTSD than placebo, though dbservation only involves the first 10
participants in this study (Mithoefer 2005a).

Anecdotal accounts, an uncontrolled clinical triahd data from the ongoing controlled trial all
suggest that MDMA may provide unique benefits tmpgle with PTSD when administered in
combination with psychotherapy. It may assist pedaplconfronting memories, thoughts and feelings
related to the trauma without increasing fear ispomse to this confrontation. An increase in self-
acceptance and increased feelings of closenesthéosomay also assist people with PTSD as they
work with psychotherapists.

2.4, Principal Investigator

Dr. Peter Oehen is a psychiatrist and psychothsrapiprivate practice in Biberist, Switzerland. He
has undergone training in psycholytic therapy dyrthe 1988-93 period of permission to do
psycholytic therapy in Switzerland (MDMA- and LSBsisted psychotherapy (Widmer 1998)). He
also assisted MDMA and LSD-assisted psychotheraggisns as co-therapist during this time. Dr.
Oehen is also a member of the board of the Swisdidde Association fur Psycholytic Therapy
(SAePT).

Dr. Oehen’s CV is attached as an appendix.

2.5. Study Design

This study will employ a randomized, double-bliadtive placebo-controlled design. Twelve patients
with treatment-resistant PTSD will be randomly gsed after baseline assessment to either 3
MDMA-assisted sessions with a full dose of 125mg N followed by a supplemental dose of
62.5mg MDMA administered 2.5 h later, or to an\ecplacebo dose of 25mg MDMA followed by
12.5mg MDMA 2.5h later. Participants will undertimee sessions of MDMA-assisted psychotherapy
scheduled to occur three to five weeks apart, 1-drag-psychotherapy session 24 h after each
MDMA-session and 2-4 weekly, integrative psycho#ipgr sessions after each MDMA session. PTSD
symptoms will be assessed by an independent assessoprior to MDMA-assisted psychotherapy, 3
weeks after the second MDMA-assisted session, &svagter the third experimental session, marking
the end of non-drug psychotherapy, and two, sixtarmive months later, with the CAPS serving as a
primary outcome measure. Participants assignedhdoattive placebo condition will be given the
opportunity to take part in an open-label contifarabf the study, referred to here as “Stage 2.taDa
gathered 3 weeks after the third experimental sessill be treated as the baseline for Stage 2, and
outcome measures will be administered 3 weeks #feesecond and third experimental session, 2, 6,
and 12 months after baseline for all patients winsent to take part in Stage 2.
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2.6. Questions and Hypotheses
The following main questions are to be explorethsproposed study:

1. Can MDMA, in the doses to be used in this stuzly safely administered in the population of
treatment-resistant PTSD patients without any serazlverse events?

2. Will patients receiving the larger, fully activlbse of MDMA, in combination with non-drug
assisted psychotherapy, demonstrate greater syraptommprovement than patients given an
active placebo dose of MDMA in combination with atrug psychotherapy?

3. Will patients receiving three MDMA sessions inmbination with non-drug psychotherapy
demonstrate an additional improvement compareddtiemqts receiving only two sessions?

4. Can treatment effects of MDMA-assisted psychraiye be maintained beyond end of treatment?

Based on the reviewed research, the following thygses were formulated:

Re 1. PTSD patients receiving the fully active dosMDMA will not experience any serious adverse
events. The supplemental dose of MDMA will be tated both in the low and fully active dose
conditions.

Re 2. There will be trends for people receivingftiily-active dose of MDMA to demonstrate greater
symptomatic improvement after receiving MDMA-assisttherapy than people receiving the
low dose of MDMA, including greater reduction innggtom severity and intensity, and overall
improvement in PTSD symptoms, as measured via tABSCand PDS, with CAPS score
serving as the primary outcome measure.

Re 3. 3 experimental MDMA-assisted sessions widdleto better results compared to only 2
experimental MDMA-assisted sessions, as measugethei CAPS and PDS, with CAPS score
serving as the primary outcome measure.

Re 4. The treatment gains will remain stable althi@and 12 months assessments.

2.7. Participants

The first twelve participants who meet all inclusicriteria without meeting any exclusion criteridl w

be admitted to the study. Participants will be wéed for the study by call for referral from
specialized institutions such as trauma advice andnseling centers (outpatient clinics for
psychotraumatology), as well as psychiatrists aygipotherapists in private practice (see enclosed).

2.7.1.  Inclusion Criteria
Participants who meet the following criteria wi# bonsidered for inclusion in this study:

1. Participants must meet DSM IV criteria for catr®TSD (within the past 6 months) in response
to a traumatic experience. An individual would betexcluded if she or he experienced more than
one traumatic event. Participants must have a C#deg& of 50 or higher, indicating moderate to
severe PTSD symptoms.

2. They must have had at least one unsuccessémptitat treatment for PTSD. Treatments include
psychotherapy and pharmacotherapy. Pharmacothseramg include selective serotonin uptake
inhibitors (SSRIs). Psychotherapeutic treatmenty malude, but are not limited to cognitive-
behavioral therapy (including exposure therapyjess inoculation training, including anxiety
management, and insight-oriented psychotherapy étad. 2003; Jaycox et al. 2002; Krupnik
2002; Resick and Schnicke 1992)eatment will be deemed unsuccessful if the pasit
continues to meet criteria for current PTSD follogvthe treatment.

3. Participants may also meet criteria for a mombrder (except bipolar affective disorder, see
exclusions) and for other anxiety disorders. Tiatusion of people with other mood and anxiety
disorders is essential because recent literaturad{Bet al., 1994; Faustman & White, 1989)
indicates the marked frequency of the co-existaricether psychiatric disorders among patients
with PTSD.

4. Participants must be at least 18 years old.

5. Participants must be willing to commit to medima dosing, therapy sessions, and follow-up
sessions and to complete evaluation instruments.
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6. Participants must be willing to refrain from itadg any psychotropic medication from the outset of
the study until follow-up evaluation at T3 (2 mosthfter MDMA session 3), with the exception
of gabapentin prescribed for pain control. The daled outcome measures at 6 and 12 months
after the third experimental session will still benducted regardless of whether additional
psychotropic medication was used. If they are béiagted with psychoactive drugs at the time
they are recruited into the study, agreement tpesus treatment must be obtained in writing from
their outside treating physician. The drugs wil tapered in an appropriate fashion to avoid
withdrawal effects. They will be discontinued loagough before the first experimental (MDMA
or placebo) session to avoid the possibility of anyg-drug interaction (the interval will be at
least 5 times the particular drug's half-life).

7. Participants who are in ongoing psychotherapthattime they are recruited into the study may
continue to see their outside therapist during dbarse of the study. If they desire that the
investigators communicate directly with the thesgpparticipants must sign a release for the
investigators to communicate directly with theierdpist. They may not change therapists,
increase the length and frequency of treatmentspommmence any new type of therapy until after
the administration of outcome measures at T3 (2thsoafter MDMA session 3). The scheduled
outcome measures at 6 and 12 months after thedhkpdrimental session will still be conducted
regardless of whether additional treatments wetaioéd.

8. Participants must agree that, for one week piegezach experimental session:

They will refrain from taking any herbal suppleméakcept with prior approval of the research
team). They will not take any nonprescription matans (with the exception of non-steroidal
anti-inflammatory drugs or acetaminophen unlessh vgtior approval of the research team).
Without the permission of their physician they witit take any prescription medications (with the
exception of birth control pills, thyroid hormones other medications approved by the research
team).

9. Participants must agree to take nothing by mexttept alcohol-free liquids after 24.00 hours.
(midnight) the evening before each experimentadisas Patients must also refrain from the use
of any psychoactive drug, with the exception offeiak or nicotine, within 24 hours of each
MDMA-assisted therapy session. They must agreetmatse caffeine or nicotine for 2 hours
before and 6 hours after each dose of MDMA.

10. Participants must be willing to remain overnigh Dr. Oehen’s office after each experimental
session until the non-drug session occurring thxé¢ merning

11. Participants will be asked to locate an indiaildwilling to drive them home the after the nomgir
therapy session occurring the morning after theegmpental sessions. If a participant is unable to
locate someone to transport him or herself home,inkiestigators will assist the participant in
obtaining transport from the office to the partamp's home or any other location where he or she
is staying temporarily.

12. Participants must be willing to be contacted télephone on a daily basis by one of the
investigators for a week after each experimentdisa.

13. Participants who do not adhere to the usuajrpssion of scheduled visits, as may occur when a
session is delayed, the participant must maintaakly telephone contact with the investigators,
and must agree to speak with the investigatorkefe is a significant increase in symptoms for
which they were previously medicated, if thereny ananticipated need to contact their treating
therapist, or if there are any changes in medinatio

14. Female participants of childbearing potentiaktrhave a negative pregnancy test and must agree
to use an effective form of birth control.

15. Participants must have sufficient proficiennythe German language to participate in MDMA-
assisted psychotherapy. Participants must be aleat documents in German.

16. Subjects from the researchers’ patient pooltrage an interview with another psychiatrist not
involved in the design or administration of thedstibefore engaging in the informed consent
process. The researchers will be careful when diseg the study with these individuals to ensure
that the pre-existing patient-physician relatiopshioes not unduly influence their decision
concerning study participation.
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2.7.2.  Exclusion Criteria
Prospective participants with the following conaiits will be excluded:

1. Participants who appear at imminent risk foutna and victimization as assessed by information
gathered during the screening will not be eligiiolestudy participation.

2. Women who are pregnant or nursing, or of chédring potential and not practicing an effective
means of birth control.

3. Participants with a history of or current primngosychotic disorder or bipolar affective disorder
type 1.

4. Participants with dissociative identity disorder an eating disorder with active purging or
borderline personality disorder.

5. Participants with evidence or history of sigrafit hematological, endocrine, cerebrovascular,
cardiovascular, coronary, pulmonary, renal, gastestinal, immunocompromising, or
neurological disease, including seizure disord€eople with hypothyroidism who are on
adequate and stable thyroid replacement will naxotuded).

6. Participants with uncontrolled hypertension,igegral vascular disease, hepatic disease (with or
without abnormal liver enzymes), or history of hgatremia or hyperthermia.

7. Participants weighing less than 50 kg or moaa th05 kg.

8. Patients reporting prior use of “Ecstasy” mdrant 5 times or at any time within the previous 6
months.

9. Participants who would present a serious suidgleor who are likely to require hospitalization
during the course of the study.

10. Participants requiring ongoing concomitantapgrwith a psychotropic drug.

11. Participants meeting DSM-IV criteria for sulgta abuse or dependence for any substance save
caffeine or nicotine in the past 60 days.

12. Any participant who is not able to give adeguiaformed consent. Participants in need of special
protection such as minors; participants without kbgal ability to act; participants who lack
sufficient understanding or capacity to make or gamicate responsible decisions concerning
themselves by reason of mental iliness, mentatidefty, physical iliness or disability, advanced
age or other cause (incapacitated persons).

2.7.3. Initial Screening and Diagnostic Evaluation

After a brief interview with the principal investigor conducted over the telephone, prospective
participants will meet with the investigator to aliss the study and to give their written informed
consent to take part in the study if they wish to sb. If they consent to participate, an initial

psychiatric and medical evaluation will be perfodnen each applicant prior to enrollment. The

psychiatric evaluation will be performed by thengipal investigator. The CAPS will be used to

provide a DSM-IV PTSD diagnosis. If the subject isd@SM-IV PTSD criteria, the rest of the SCID

(First et al. 1994) will be administered by the épdndent rater for the purpose of ruling out
candidates with exclusionary Axis | diagnoses ,(iexclusion criteria of substance dependence,
psychotic disorder, eating disorder, or bipolapdier). The participant must have a CAPS scoréof 5
or higher to be enrolled in the study.

Prospective participants will also undergo a tdstha of neurophysiological and psychological
measures at the Psychiatric University HospitalZiirich, also being used in the ongoing study
“Psychophysiology of PTSD: a comprehensive paransttely” conducted by Dr. F.X. Vollenweider
of the Psychiatric University Hospital in Zurichhi$ study has been approved by the ethics committee
of the University Hospital of Psychiatry and then@a Zurich. These measures include a number of
physiological measures that are known to be alterd®TSD patients but have never been measured
together. The first aim is to establish one or imtermediate phenotype markers that are curremtly n
yet well defined. Specifically, prevailing evidenseggests that PTSD patients suffer from deficits i
early information processing such as deficits itingaor filtering of internal and external sensory
stimuli. Two experimental paradigms designed tcessscentral inhibition or gating are prepulse
inhibition (PPI) of the acoustic startle responsd suppression of the P50 event-related poterfi.
neurophysiologic correlates of PPl and P50 supjaresas well as the interdependency of these gating
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measures shall be explored using electroenceplaglbgr (EEG) measures in combination with ERP
(evoked response potential) technique. The EEG-BRfa will be analyzed by the novel Low-
Resolution Electromagnetic Tomography Algorithm RETA) analysis of sources of spectral EEG
activity. This technique permits detection and ea#bn of aberrant stimulus processing in the ms
(milliseconds) range and to localize the correspanadeuronal correlates onto brain maps in the 3D
space. Further, covariance analysis will be usedXplore the relationship between EEG-ERP
measures and clinical symptoms of PTSD. Given ihle time resolution of EEG-ERP technique, this
method is considerably superior to fMRI (functiohdgnetic Resonance Imagery) or PET (Positron
Emission Tomography). The measures described ahbwille be accompanied by additional
psychological and psychiatric assessments and igneatres (SCL-90, IES-R, DES, BDI, STAI-R,
PSS). All measures mentioned above will be adnarest by a rater from Dr. Vollenweider’s team on
the same days as the baseline assessment (T0) wadk3 after the third MDMA session (T2) and
will take no more than three hours.

Any prospective participant who appears at immimeskt for trauma and victimization as assessed by
information gathered during the screening will loeitseled in specific risk-reduction strategies, and
referred for immediate protection or care as needBuese individuals will not be eligible for study
participation. People who do not meet eligibilityteria at this point or who do not wish to papate

will be referred for alternative treatment.

If the participant has a CAPS score of 50 or highed continues to meet eligibility for study
participation, then he or she will undergo a mddmaaluation no later than two weeks after the
psychiatric evaluation. The medical evaluation vinitlude a medical history, a standard physical
examination, electrocardiogram (ECG), metabolidijgroand assessment of blood levels of thyroid
hormones, serum electrolytes, presence of HIV érebe findings indicate a transient lowered
immune-response a few days after ingestion MDMAN(@w et al 2000a; Connor et al 2000b; Connor
et al 2004; Pacifici et al. 2000; Pacifici et a02; Pacifici et al. 2004)), and there is one repbra
fatality associated with an interaction betweerntasysand protease inhibitors (Henry and Hill 1998),
and urinary drug and pregnancy tests (when ap@)riParticipants aged older than 40 years with a
positive family history of coronary heart diseasé/ar presenting risk factors will have a stres$<GEC
to rule out coronary heart disease.

If the prospective participant continues to meétehgibility criteria, then the principal investdor

will contact the participant and the two of thenllwstchedule the baseline assessment and the first
introductory psychotherapy sessions. If it is fekesat this point, the first experimental sessiayrhe
scheduled as well.

2.8. Methods

2.8.1. Drugs and Dosage

Upon enroliment in the study, the participant Wil randomly assigned to the Low Dose or the Fully
Active Dose condition. Condition assignment will performed with a table of random numbers
generated and maintained by the Bahnhofapothekghaamacy located in Solothurn. All study

investigators will remain blind to condition assigent. If there is an adverse event or other
emergency requiring knowledge of participant's dbor assignment, the blind may be broken for an
individual participant.

Participants in the Low Dose condition are assigtedeceive an initial dose of 25 mg MDMA
followed 2.5 hours later by a supplemental dos&205 mg MDMA. Participants assigned to the Fully
Active dose condition will receive an initial dosk125 mg followed 2.5 hours later by a supplementa
dose of 62.5 mg MDMA. Eight of 12 subjects, or 686,6will be assigned to the Fully Active dose
condition, and 4 of 12, or 33.3%, will be assigtethe Low Dose condition.

The two doses of MDMA chosen for the Low Dose ctindihave been selected on the basis of their
ability to produce minimal but detectable subjeetigffects (Grob et al. unpublished; Harris et al.
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2002) and thus serve as an active placebo. Thelativeudose of 37.5 mg MDMA is not expected to
produce a significant reduction in anxiety or angfigant increase in access to emotionally upsgttin
material, though this dose may produce slight afiens in consciousness, such as increased
relaxation or tension (Harris et al. 2002). Thei@il25 mg dose of MDMA selected for the Fully
Active Dose condition was chosen on the basis et aa&ports of MDMA-assisted psychotherapy
conducted in the US prior to scheduling (Greer Boldbert 1986), as well as on data obtained from Dr.
Mithoefer's MAPS-sponsored MDMA/PTSD pilot studyreently underway in the United States. This
dose is expected to reduce fear in response toi@mby upsetting thoughts, feelings or memories
and to increase access to emotionally intense raktand is thus expected to be therapeutically
active. Doses equal to or exceeding 125 mg have leegployed in previous uncontrolled and
controlled studies of MDMA (Cami et al. 2000; Gretal. 1996; Grob et al. Unpublished; Harris et al.
2002; Lester et al. 2000; Mas et al. 1999; Tanted.€2001; Tancer et al. 2003; Vollenweider et al.
1998). The cumulative dose of 187.5 mg has beeeeslar] by single doses in some previous research
studies without any adverse events (Grob et apubished). With participants carefully monitored
for any indicators of adverse events, the initiaéel of 125 mg and the cumulative dose of 187.5 mg
MDMA will prove to be tolerable and pose no morarttminimal risk.

Table 1. Dose Regimen

Initial Dose Supplemental Dose Cumulative Dose
Low Dose 25 mg 12.5 mg 37.5mg
Fully  Active
Dose 125 mg 62.5mg 187.5 mg

Supplemental doses for both the Low and the Fulliivé dose conditions were chosen to be half the
size of initial doses, and the dosage and schezfullwysing was chosen on the basis of case reports
describing the use of MDMA in psychotherapy (Gremrd Tolbert 1998; Stolaroff 2004).
Supplemental dosing performed 2.5 hours afterrittiali dose is expected to extend the course o dru
effects without increasing their intensity. Bothetthow and Fully Active dose conditions use
supplemental doses that are half of the initialedds make dosing schedule equivalent across the
conditions.

Participants will receive an initial dose of MDM#Ay@roximately 1 to 1.5 hours after they arrive at Dr
Oehen’s office for each experimental session. ¢ ithvestigators believe the participant is able to
tolerate a supplemental dose and the participarteagto take it, then a supplemental dose will be
offered 2.5 hours later. The investigators will adtninister the supplemental dose if the partidijgn
exhibiting signs or symptoms that would place himher at greater risk of experiencing a serious
adverse event.

Each dose will consist of the specified amountagemic MDMA mixed with an inactive substance,
such as lactose, to prevent the investigators fimtmguishing doses through weight or appearafice o
the capsules. Initial doses will be distinguishemhf supplemental doses through labeling them “Dose
1” and “Dose 2” or “first” and “second” dose to ens that the correct dose is administered at the
scheduled time. Each dose of MDMA will be administealong with 250 to 300 mL electrolyte-
containing fluid. MDMA will be administered durirgach of the three experimental sessions, with the
second and third session scheduled to fall twoto Weeks after the previous experimental session.

2.8.2.  Assessments and Measures

Psychiatric diagnoses will be made through thecBtred Clinical Interview for Diagnoses (SCID),
and PTSD symptoms will be measured by the CliniddaministeredPTSD Scale (CAPS) during
screening to determine whether an individual mayigpate in the study.
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PTSD symptoms will be assessed six times in thidyst

TO: Baseline assessment

T1: Post MDMA 2 assessmetweeks after the second experimental sessionMR)

T2: End of treatment assessmediwveeks after the third experimental session (MOB)

T3: 1* follow-up assessmert months after the third experimental session KMDB)

T4: 2" follow-up assessmenb months after the third experimental session fMD3) for all
participants assigned to the Fully Active Dose diionl, and all participants assigned to the
Low Dose condition who choose not to take parhandpen-label study continuation.

T5: 3 follow-up assessment2 months after the third experimental sessio®A 3) for all
participants assigned to the Fully Active Dose dtord, and all participants assigned to the
Low Dose condition who choose not to take parhendpen-label study continuation.

Participants who choose to take part in the opleel Istudy continuation, (“Stage 2”) will be assesse
identically to stage 1 three weeks after the se@mdlthird (end of treatment) experimental sessions
and two, six and twelve months after the third expental session in Stage 2. The T2 assessment will
serve as baseline for stage 2.

All outcome measures will be administered by arepehdent assessor. The independent assessor will
remain blind to subject condition and will not beegent during psychotherapy sessions. The CAPS
will serve as the primary outcome measure, andPb8 will serve as additional measure of PTSD
symptoms. The CAPS and the PDS are specificalligded to assess PTSD. German versions of all
measures will be used in this study.

Degree of psychological distress will be assessegthgl the course of each experimental (Low or
Fully Active Dose MDMA) session with a simple, oitem visual analog scale, the Subjective Units
of Distress (SUDS). The participant’s beliefs canaggg his or her condition assignment will be
assessed during the non-drug psychotherapy sessoomring a day after each experimental session.
Neither of these measures will be treated as owtcom@asures. The first is intended to monitor the
participant’'s emotional state throughout the experital session, and the second measure will be used
to assess the degree to which the blind remaiastint

Response to study participation and perceived @egfechoice in taking part in the study will be
assessed with the Reactions to Research Partarnp@tiestionnaire (RRPQ), administered along with
outcome measures two months after the third exgeriah session. The RRPQ is intended to assess
the participant’s experience as a research sulgecteived reasons for consenting to be a research
participant, and perceived freedom to take pathenstudy. The RRPQ will not serve as an outcome
measure.

A brief description of each measure follows belowjuding its purpose in the study:

1. Clinician-Administered PTSD Scale CARBIake et al., 1990). The CAPS is a structuréaical
interview designed to assess the seventeen sympbdnSTSD along with eight associated
features. The CAPS provides a means to evalajtih¢ frequency and intensity dimensions of
each symptom (b) the impact of symptoms on theepgsi social and occupational functioning (c)
the overall severity of the symptom complex (d)bglloimprovement since baseline and the
validity of the ratings obtained. The CAPS intews have been determined to have good internal
consistency, concurrent validity, and test/reteiibility (Blake et al, 1990: Nagy et al., 1993).
The CAPS was translated to German and tested wifldent victims. The internal consistency of
the German translation proved to be comparablehet of the original English version
(Cronbach’s alpha = .88) (Schnyder U, Moergeli, 8D2). The CAPS will serve both as a
screening measure and as a primary outcome measure.

2. Posttraumatic Diagnostic Scale PFda et al. 1993; Foa et al. 1997). The PDS is-aef® self-
report measure assessing presence of PTSD symp®described in DSM-IV, including type of
traumatic event, length since the event occurregyrek of distress, and presence of intrusive
thoughts, avoidance, and hypervigilance. The PB& atsesses duration of symptoms, and degree
of impairment. A Cronbach alpha for the symptomesity scale is reported to be 0.92, and 0.91
for the whole scale, and test-retest reliabilityoof4 after two-week and one month intervals was
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0.74. Atranslation into German was made by EHI886. This test has not yet been validated for
German populations. This measure will serve aglditianal outcome measure.

3. Reactions to Research Participation-Questionndi@tSForm (Revised) RPQRNewman and
Kaloupek, 2001). This is a 24-item assessmentdiqgipants’ experience of study participation,
reasons for participation, and perceived costshamefits of participation. The measure includes
items addressing participation due to perceivedotoe or undue influence by the investigators. A
German translation will be developed for the study.

4. SCID-Il (First et al. 1994). The SCID is a semi-struaduirerview, typically performed by a
psychiatrist that permits accurate diagnosis dtitifie and current psychiatric disorders, using
DSM-1V criteria. It will be used as a screening s only.

5. Participant Beliefs on Condition Assignmengll participants will be asked to indicate whathe
they believe they have received active placebo ully factive doses of MDMA during the
experimental sessions. This measure will serve agans of measuring the success of study
blinding for participants and investigators.

6. Subjective Units of DistressThis is a standardized subjective rating scalevbich a participant
can quickly rate comfort level throughout the sais<i-7 scale). The parameters of the scale are
explained at study initiations. This measure widh& as a means of safety monitoring during
experimental sessions.

All sessions — introductory, MDMA-assisted sessiand integrative sessions - will be video recorded

in their entirety. These recordings will be used fiorther analysis of patient behaviour, defence

mechanisms, therapist interventions, manual adberegic. Patients will be asked to sign a separate
video-IC. Patients can patrticipate in the studyspite of refusing video recordings. The recordings

will be stored in a locked file cabinet and treatsdconfidentially as all other study documents.

2.8.3. Data Analysis

The CAPS and PDS scores will be analyzed by nonpetrec methods for analysis of variance (cf.
Brunner and Langer (2002), Brunner, Domhof and kar{8002)). The nonparametric framework is
chosen for two reasons, that of the sample sizaghieio small to assess the assumptions that uederli
a parametric model, and because the primary outecoessure, CAPS score, is only measured on an
ordinal scale. We will also compute descriptivetistes for Stage 1 and Stage 2 CAPS and PDS
scores for all participants enrolled in Stage 4s lunlikely that there will be enough participairs
Stage 2 for formal analysis, but scores can be apedpacross the two stages to see whether Stage 2
scores are reduced compared with Stage 1 scores.

The first step of the analysis will consist of dgsiively summarizing the data by graphing the time
course of CAPS for each patient and by computimysary measures for CAPS. The second step will
consist of testing the above-mentioned hypothésisrder to compare the time courses of the control
group and the treatment group, we will apply aalbed F1_LD_F1 (cf. Brunner and Langer (2002),
Brunner et al. (2002)) with experimental interventicondition (MDMA versus active placebo)
serving as a between-group factor and time of mreasent serving as a within-subjects factor. We are
mainly interested in testing an interaction betwegperimental intervention condition and time. We
expect all participants will have lower CAPS scoie months after the third experimental session
than at baseline, but that people given the futtiva dose will have lower CAPS scores than people
given active placebo. The hypothesis concerning dhe treatment group will be analyzed by
comparing differences between subject's baselinPEAnd treatment scores at various time points.
This can be done with Wilcoxon's Signed-Rank-Testplired data. We expect that people will have
lower CAPS scores after the third experimentalisagban after the second experimental session.
Statistical significance will be set at 0.05. Bez@authe sample size is very small, the study has
sufficient power only to detect large effects. Tfere, there will be no adjustment for multiple
testing; p-values and confidence intervals wilk&gorted instead.

2.8.4. Methods and Schedule of Events

The study consists of eleven non-drug psychothesg®gions, three sessions of MDMA-assisted
psychotherapy, and five separate administrationsuegdome measures (see Table 2). Most non-drug
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psychotherapy sessions will be scheduled on a wdxdis, and the three experimental sessions will
be scheduled three to five weeks apart. The opssl-lzontinuation of the study (“Stage 2”) will be
nearly identical in structure to the active-placeomtrolled study except that only one introductory
session is scheduled prior to the first experinmesgasion. MDMA-assisted therapy will be performed
by Dr. Peter Oehen and Verena Widmer Oehen, a &gwtherapist. Both therapists will also be
present during one of the introductory therapy isessand during each of the three psychotherapy
sessions scheduled to occur 24 hours after each MB$sisted psychotherapy session. After
psychiatric and medical screening, a total of Bitsiwill occur according to Table 2.

Table 2: Schedule of events:

Time

h=hour
d=day
w=week
m=month

Apmsa.ad
auleseg (01
T 48yl oau|
Z J8yL onuj
T VINAIN
T1s0d Y #2
T 150d
Z150d
ZVINAIN
zsod Y #2
€ 150d
¥ 1s0d
ZVYWamwsod me 11
€ VINAIN
g1sod y vg
G1s0d
91s0d
€ VINAW 1sod m g z1
SVINAWIsodw Z g1
€ VINAN 3sod W 9 p1
€ VINQIA 3sod wi 2T 151

w
»
©

weeks -4
from start | to 0 1 2 3 + 4 5 6 + 7 8
-2 1d 1d 1d

10| 11

©
©
+
=
N
=
~
w
=}
a1

Medical
Exam

Informed
consent

SCID X

Metabol. X
profile,
Thyroid
Panel

Liver En- X
zymes

ECG X

Urine
Drug X X X X X X X X
Screer

Urine
Preg-ancy | X X X X
Screen

EEG/
Startle

SCID X X X X

CAPS X X X

x
x

PDS X X X X X X X

XXX |X

RRPQ

Nondrug
Therapy

MDMA
Therapy

Vital
Signs

SUDS X X X
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x': Both therapists present at either one of theitiroductory sessions.

x% A half-hour closing meeting with the investige; Participants learn condition assignment.
3. Urine drug testing will be done once additopall random during the treatment phase
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2.8.5. Nature of MDMA-assisted Psychotherapy

MDMA-assisted psychotherapy consists of the folloywphases and therapeutic elements described in
detail in the treatment manual for MDMA-assistegigi®therapy in patients with PTSD (Ruse et al.
2005, unpublished). The manual bases on princigtes procedures similar to those developed by
Stanislav Grof, MD for LSD psychotherapy (Grof, 09@p. 123-147) and for Holotropic Breathwork
(Grof, 2000: pp. 178-183) and adapted for MDMA-st&xi psychotherapy by Metzner and by Greer
and Tolbert (Metzner and Adamson 2001; Greer & &xlh998):

Phase 1: Establishing therapeutic alliance, gathering of information, patient orientation and
creating a safe psychological and physical space:

Two introductory 90 minute sessions will be usedstablish a positive therapeutic alliance and to
create an atmosphere and a space of complete saftyust permitting the patient to let the MDMA-
experience unfold and to confront himself or hdéregih the traumatic experiences that are the basis
of his or her PTSD. Information about the traumatiperiences, previous treatments, previous use of
drugs and psychedelics, expectations, motivatif@ess and concerns about the MDMA sessions are
gathered to get as much relevant information asiplesin order to create a sufficient understanding
of the patient and his problems. The patient isrimd about the setting, how the MDMA-assisted
sessions proceed, how psychological difficulties @dealt with, how the participant will be supported
and what safety measures will be provided. Goalsistentions for the session are discussed.

Phase 2: MDMA-Sessions:
Before ingestion of the MDMA the goals, intentioasd concerns are reviewed. The participant is
reminded of the effects of MDMA which include enbad positive mood, changed thoughts of

meaning, increased access to distressing thougttsnamories, reduced anxiety, reduced self-blame
and judgement, as well as increased feelings skdess to others. Onset of MDMA-effects is after 30
to 60 minutes after ingestion. The main psychoentic effective elements induced by MDMA are:
prolonged spontaneous reliving of and confrontatiith traumatic memories and emotions; cognitive
restructuring, processing of difficult emotionslegse of tension and somatic symptoms, increased
awareness of past and present positive experieneesperspectives and changes of meaning. The
therapeutic approach is non directive, followingd aencouraging the MDMA-induced process.
Discussions between therapist and participant ale intermittent. The therapists may employ other
techniques, including focused body work and anxmagnagement techniques. Focused body work
employs nurturing touch (hand-holding or huggingd @ouch aimed at intensifying and thereby
releasing body tension and pain by giving resistdioc the participant to push against. Focused body
work is always performed with explicit consent frahe participant and respecting boundaries and
vulnerabilities of the patients. Transference isaxmain focus and is addressed openly in earbesta

if necessary. Subsequent MDMA-assisted sessiodsttedeeper emotional experiences, building on
the experiences and results from the previous@essi

Phase 3: Follow-up and Integration Sessions:

A 90-minute non-drug follow-up talk session the @dier the MDMA experience and 2-4 sessions
one week apart ensure the understanding, accep#atcategration of the insights and experiences
from the MDMA-sessions. Goals and intentions aralwated and reconsidered for the following
MDMA sessions. The MDMA-induced shift of self- anther related cognition and emotion helps the
patient gain a new perspective and meaning ofyhigpgoms and life with a new sense of safety and
control. Expressive techniques such as writing rewihg are encouraged. Therapist also encourage
the transfer of states of acceptance, feelingsitirhacy, closeness and reduced fear experienced on
MDMA sessions to emotionally threatening everyd@yasions. Therapist attitude is supportive,
validating the MDMA experience and facilitating wmdtanding and emotional clearing. Therapists are
accessible any time the participant needs suppuside the scheduled integration sessions.
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2.8.5.1. Details of MDMA-assisted Experimental Sessions

The protocols will be exactly the same for eachegixpental session. All treatment sessions will begi
at 10:00 AM and will take place at the office of.@ehen in Biberist, Switzerland. There will be
sufficient equipment for assessing blood pressuuése and body temperature, and for dealing with
potential adverse events, such as hypertensiocada of a hypertensive crisis the next hospitah wit
emergency room and ICU is 5 minutes away from tffeceo (Burgerspital Solothurn). Ambient
temperature will be kept comfortably cool to deseethe likelihood of hyperthermia. Participantd wil
have had nothing by mouth except alcohol-free tigusince 12 AM on the evening before each
experimental session. They will be asked to araitv®:00 AM for collection of a urine specimen for
drug screening and, for females, a pregnancy té€kese results must be negative for the subject to
continue in the study. At the beginning of thesgms, the therapists will discuss with the par@éeip
his or her intentions for the session, includingmions regarding working with psychological issue
related to their PTSD. Participants will compl#ie SUD just prior to initial dose administratidb(
mg for Low Dose participants and 125 mg for Fullgtixe Dose participants). After the session
begins, participants will lie or recline in a comtéble position with eyes closed or wearing eyesbad
if preferred. They will listen to a program of muslesigned to support their experience by initially
aiding relaxation and later evoking and supportiegp emotions and the emergence of unconscious
material (Bonny and Savary 1990; Grof 2000: pp.186; Grof 1980; Unkefer 1990). After the first
hour, if the participant has not spoken spontarigotise therapist-investigators will check in with
him/her about the nature of the experience. Forgleof the experience, as appropriate, the tistrap
investigators will support and encourage the pigditt in emotional processing and resolution of
whatever psychological material is emerging. Therdpist-investigators will also encourage periods
of time in which the participant remains silenttwiyes closed and with attention focused inward in
order to allow for the further unfolding of theimer experience. Electrolyte containing fluidsl Wi
available ad lib throughout the session within lildts described under "Monitoring for Toxicity."
Food will be available during the latter part of tession.

Blood pressure, pulse and temperature will be medsaccording to Table 3.The exact timing will be
at the discretion of the therapists so that testitignot interfere unnecessarily with the theragpeu
process.

Table 3. Schedule of Procedures and Measures for Expet@in®assions

Procedure or Action
TIME
9:00 Urine drug screen and pregnancy test. Paatitiacclimated to environment
9:45 Baseline BP, Pulse, Temp, Subjective UriBistress Rating (SUDS)
9:55 29 Baseline BP, Pulse, SUDS
10:00 Drug Administration, begin audiotaping
10:30 BP, Pulse.
11:00 BP, Pulse, Temp, SUDS
11:30 BP, Pulse
12:00 BP, Pulse, Temp
12:30 BP, Pulse, SUDS
13:00 BP, Pulse, Temp
13:30 BP, Pulse,
14:00 BP, Pulse, Temp, SUDS
Every hour, and asBP, Pulse,
needed
Every 60-90 minuteg SUDS, Temp

Approximately 2.5 hours later, the therapist-inigegbrs will offer the participant the supplemental
dose of MDMA. They will only do so if, in their jgsnent, the participant does not show any signs or
symptoms suggesting that an additional dose of MD#dAId produce a serious adverse event. If the
participant agrees to take the supplemental dbss it will be administered with 250 to 300 mL
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electrolyte-containing beverage. All experimentalssons will be audiotaped in their entirety
Sessions will last from six to eight hours, depagddbn when the participant feels that he or she has
arrived at a point of completeness with the proegss on dependent the therapists' determination of
the mental and physical state of the participaatti€@pants will receive a copy of the experimental
session recording as soon as one is available.

After approximately eight hours, if all medical pareters are acceptable and the subject is alert,
ambulatory and emotionally stable, the sessionemitl. During the last 30 - 60 minutes of the sgssi

a designated support person (a spouse, partnativeebr friend) may join in this meeting. Aftdret
researchers leave (when they have judged the ipariicto be emotionally and medically stable), the
participant will spend the rest of the evening amght at Dr.Oehen’s office where the MDMA-
assisted therapy session will take place. The efidocated right next to the house of Dr. Oeliémn.
will check on the participant before he leaves tfe night. He is available on all times during the
night following the experimental session if reqeesto do so by the participant or the designated
support person. He will evaluate whether the pigiitt is in need of any further medical interventio
and will assist the participant in coping with ieased psychological distress if necessary. Thrattgho
the study, Dr. Oehen will remain available to papants via 24-hour cellular phone.

Participants will be encouraged to use much oftiime for rest and for a period of reflection and
integration in a quiet atmosphere. The participaay request that their designated support person,
described above remain with them during the nigahding approval from Dr. Oehen after he has
met this support person and has discussed thebpmssivantages and pitfalls with the study subject.

2.8.5.2. Details of Non-Drug Psychotherapy 24 Hours Postdfxpental Session

The scheduled sixty to ninety-minute therapy sessidll take place in the morning after the
experimental session. After this psychotherapyisess person previously selected by the subject
will provide a ride home. If the participant is lteto locate an individual willing or able to taken

or her home, or if the designated person is unabéssist the participant due to unforeseen evts,
investigators will assist the participant in fingian alternative means of returning home.

The therapist-investigators and the participant digcuss the experimental session and any material
that arose during the session and will seek tayrate this material. The therapist-investigatorts wi
assist the participant in addressing any residsgthwological distress he or she is experiencing Th
participant and both investigators will completeasires of their beliefs concerning the participgant’
condition assignment. The non-drug psychotheraggise can also serve as an opportunity for the
therapist-investigators to gather information abthé effects of MDMA on the participant in an
unstructured manner.

Starting on the day of the non-drug psychotherasgisn following each experimental session, one of
the investigators will contact the participant ‘glephone on a daily basis for one week. The
investigators will use clinical judgment to asssparticipant’s psychological well-being durirmst
period of time. If there are any indications of tioning anxiety or distress, the investigators may
arrange to work on reducing the distress at a afg@cheduled non-drug therapy session, through
continuing contact, or at the next regularly schediinon-drug therapy session. The participant may
also initiate contact with the investigators at &me throughout the study.

2.8.5.3. Outcome Measure Administration

The assessment of PTSD symptoms as described 2:@2rand the MDMA-assisted therapy aspects
of this project will be kept as separate and distas possible. The independent assessor admingster
and scoring the outcome measures will not be iralvn monitoring participants during any of the
experimental sessions. He or she will, therefoeenhive to complaints of medication side effects.
Outcome measures may be administered at the safice @fhere the MDMA-assisted therapy
sessions are performed, or in the offices of thrdependent assessor. Participants’ views on their
participation in this study will be assessed onfthal administration of outcome measures with the
RRPQ.
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2.8.6.  Open Label Continuation for Active Placebo Patients (“Stage 2”)

After each participant completes all outcome mezson the session scheduled 3 weeks after the third
experimental session (T3), the participant will das 30-minute meeting with the principal
investigator. During this meeting, the blind wi# broken for the individual participant while retiaig

the blind for the independent assessor. If a ppait had received the Low (25 mg followed 2.5 lsour
later by 12.5 mg) dose of MDMA during the coursetloé study, she or he would be offered an
opportunity to enroll in the open label continuatiof the study, referred to as Stage 2. He or she
would give written informed consent to take parthiis second stage of the study, with consent given
separately from the initial consent. If the paféit consents to take part in Stage 2 of the stuglypr

she would receive the Fully Active dose of MDMA Elihg followed 2.5 hours later by 62.5 mg)
during three experimental sessions scheduled twofoto weeks apart. Outcome measures
administered three weeks after the third experiaiesgission will serve as baseline measures foeStag
2. The participant would undergo one preparatony-thag psychotherapy session 1 to 2 weeks prior
to the first experimental session, and he or shaldvoeceive non-drug psychotherapy follow-up
sessions according to the same schedule descobelef active placebo controlled study. Procedures
for non-drug psychotherapy sessions, experimemssions, weekly telephone contact and outcome
measure administration will be the same as thog#agmd in the first stage of the study.

2.8.7.  Monitoring for Toxicity

There is now a considerable body of informationidating that the likelihood of significant toxicity
from these doses of MDMA used in this kind of sejtis very low. To date, MDMA has been
administered to over 260 people in controlled andoutrolled trials in clinical settings. Phase |
studies conducted in the United States and Eurape failed to demonstrate toxicity (Boone et al.
unpublished; Cami et al. 2000; Chang et al. 20@0adlorre 2000a; de la Torre 2000b; Gamma et al.
2000; Frei et al. 2001; Grob et al. unpublishedhliGet al. 1996; Harris et al. 2002; Johanson et al.
2005; Hernandez-Lopez et al. 2003; Lester et &020amers et al. 2003; Liechti and Vollenweider
2000a; Liechti and Vollenweider 2000b; Liechti &t 2001a: Liechti et al. 2001b; Mas et al. 1999;
Navarro et al. 2001; Pacifici et al. 2000; Paciétial. 2001; Pacifici et al. 2002; Pacifici et 2004;
Pichini et al. 2003; Pichini et al. 2002; Pizartoak 2002; Pizarro et al. 2003; Pizarro et al.£200
Ramaekers and Kuypers 2005; Segura et al. 200r&eyg al. 2005; Tancer and Johanson 2001;
Tancer and Johanson 2003; Vollenweider et al. 19®9Henweider et al. 1999; Vollenweider et al.
2005). Single doses of up to 2.5 mg/kg were emmlagene of the studies conducted in the US (Grob
et al. unpublished), with eight participants rec®jvsingle doses equal to or exceeding 125 mg
MDMA, and with two participants single doses ov875 mg during one session (data cited on p. 52
of IND #63,384). In another Phase | study in the (d@ncer and Johanson 2001), over twenty
participants were administered doses larger th&mi@ The same team of researchers administered 2
mg/kg to participants in a subsequent study (Tamaoer Johanson 2003), including 9 single doses
above 125 mg (Tancer 2003, personal communicatioh erome, January 17, 2003). Likewise,
psychiatrists in the US and Europe reported usifigMM in a large number of patients before the
drug was placed into Schedule I. When describimgy thxperiences (Adamson 1985; Gasser 1994;
Greer and Tolbert 1986; Greer and Tolbert 1998;zNet and Adamson 2001; Stolaroff 2004;
Widmer 1998), these therapists did not report aawere adverse effects occurring during or after
MDMA-assisted psychotherapy sessions

In spite of this reassuring data, we intend toapsnonitor closely for the unlikely possibility @in
untoward reaction. The sessions will be conduateal general medical setting where basic emergency
equipment will be immediately available. Dr. Oetwepffice is located five minutes from the next
hospital, the Burgerspital Solothurn, which haseamergency room and an intensive care unit. The
hospital will be informed in advance about the mawf this study.

Hypertension and related cardiovascular complioatio

Blood pressure and pulse will be measured at regullervals (see table 3). If at any time the blood
pressure exceeds 160 systolic or 110 diastolith@mpulse exceeds 110, measurements will be taken
every 5 minutes until the values fall below theseels or until they have been decreasing for 15
minutes or have stabilized at a level judged by itheestigator to be safe. During this time the
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principal investigator will continually evaluateetipatient for increasing blood pressure and signs o
symptoms of a developing hypertensive or otheriogagcular emergency. The principal investigator
will make a clinical judgment about whether addiabmonitoring or treatment is required. Reasons
for moving a patient to an ICU would include, bt e limited to, severe headache in the setting of
hypertension, angina or neurological deficits rdfgss of blood pressure. This will allow treatmtnt

be instituted without transferring the participdinthat should become necessary. The investigator
may, at any time, make a clinical judgment to tfanthe participant to the ICU for closer monitayin
and additional treatment. Any participant who eigrezes sustained blood pressure of > 220 systolic
or > 120 diastolic or heart rate > 75% predictecimam during an experimental session will not be
given a subsequent experimental session.

Angina or Myocardial Infarction:

The investigators will observe the participant ade any complaints of chest pain. If a participant
experiences ischemic type chest pain, whether bit associated with hypertensive crisis, haloe
will undergo a stat ECG, receive oxygen and an md aill be monitored as described above. If
necessary, he or she will be transported to ICH location in the hospital where appropriate care c
be given. He or she will be given nitroglycerin Oy SL g 5 minutes PRN chest pain pending
transport to the hospital. If further evaluationtla¢ hospital reveals that the participant has drad
acute myocardial infarction (AMI), he or she wit lvell within the time frame required for definiiv
therapy.

Stroke:

The investigators will attend to any signs or syonps of neurological deficit or confusion that ismno
extensive than might be expected from MDMA or frpeychological distress. If any participant has
neurological deficits, whether or not they are asged with hypertensive crisis, he or she willeige
oxygen and an IV and will be monitored as describbdve. He or she will be transported to the
nearest hospital for further assessment and mareagem

Psychological Toxicity:

During the preparatory sessions, patients will bedenaware of the fact that difficult emotions,
including fear, panic, grief or rage, may ariseimlyirexperimental sessions. They will be told that
such symptoms will not be treated pharmacologicdllying the sessions because they present an
opportunity to therapeutically address the sympt@nd underlying causes of PTSD. Using the
methods described in the treatment manual, evdorteiill be made to help participants move
through difficult symptoms and to arrive at a mooenfortable and relaxed state by the conclusion of
the session. In the event that a participant gee&ncing severe emotional distress, such as panic
attacks, severe generalized anxiety or insomnlbgviong an experimental session, then the principal
investigator may prescribe a benzodiazepine orideip as a “rescue medication”.

The potential for destabilizing psychological désts will be minimized by excluding people who
might be more vulnerable to it (such as peoplerthagd with bipolar affective disorder - 1 or with
psychotic disorders), by preparing people befoesetkperimental session, by creating an atmosphere
of trust during the experimental session, by clogmitoring, by daily contact with subjects for the
period of a week after the experimental sessiod,tgnproviding non-drug integrative psychotherapy
sessions. Participants will remain at the resetacitity for the night after each experimental ses.

The investigator will be able to attend to the jggyant if there is a need to deal with continued
psychological distress.

If, by the end of the 6 to 8 hour experimental megsthe participant is still severely agitated or
experiencing great psychological distress, theWilhg measures will be taken:

- If a participant is anxious, agitated, in dangérany self harm or is suicidal at the end of the
experimental session, the investigators will remaith the participant for at least two more hours.
During this time, the investigators will employ eff management techniques described in the
treatment manual draft (Ruse et al. 2005), wilk talith the participant to help him or her gain
cognitive perspective of their experiences, and kelp them implement the self soothing and stress
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inoculation techniques they were taught in theomhtictory sessions. If this situation should ocur
the end of one of the ninety-minute follow-up sessi at least one of the investigators will be
available to stay with the participant for at le@gb additional hours.

- If a participant remains severely anxious, agdair in danger of self harm or suicide, or is pihge
psychologically unstable at the end of this twortstabilization period, the principal investigatoay
undertake one of two options:

A. A designated support person will stay with ffzgticipant until the time of his or her appointrhen
with investigators the next day. The investigatei then meet with the participant daily until the
period of destabilization has passed. At any timneng this process, Dr. Oehen may make the clinical
judgment to proceed to option B.

B. Hospitalization for stabilization

Participants hospitalized after a severe panicti@aevill be suspended from study participationilunt
after recovery or stabilization, at which time thegestigator will carefully evaluate the participan
emotional status. If this response occurs durirgfitst experimental session, the investigator may
elect to forego the further experimental sessiomsdrop the participant from the study. This diecis
will be made after discussion with the ethics cottemiand any other appropriate regulatory agencies.
For those participants engaged in an on-going peertec relationship, we will actively involve their
outside therapists in the management of any pslych@mplications of treatment.

In the event of a participant’s experiencing sevpegsisting emotional distress, such as paniclaia
severe generalized anxiety or insomnia following experimental session, the investigator may
prescribe a benzodiazepine or zolpidem as a “resoedication.” If a participant should become
psychotic or suicidal, arrangements will be madehim or her to be admitted to the nearest inpatien
psychiatric facility of their choice. Residual sytoms will be addressed during the frequent follow-
up psychotherapy visits with the investigators.

Any participant who develops mania or psychosi$ mot be given a further MDMA session and will
receive appropriate psychiatric treatment.

Hyperthermia:

If temperature rises more than 1° C, attemptshélmade to lower it by removing blankets and layers
of clothing, decreasing the ambient temperature, ahdecessary, directing a fan toward the
participant. If at any time the temperature risese than 1.5° C above baseline despite thesetgffor
ice packs will be used, blood will be drawn fort SEBC, electrolytes, BUN, creatinine, glucose, CPK,
PT, PTT, platelets and liver enzymes, and urinélvelcollected for urinalysis. If there are sigeaht
abnormalities in these tests, if the temperatunaticoes to rise, or if an elevated temperature is
associated with delirium or muscle rigidity the tpapant will be transferred to the nearest ICU, |
during the first or second experimental sessigoaréicipant’s temperature rises more than 1 ° @. an
does not rapidly come down after the above adjustsnbave been made in blankets, clothing,
ambient temperature and ventilation, then thatigpant will not be given any subsequent
experimental sessions.

Dehydration:

In order to avoid dehydration, participants will érecouraged to drink 750 - 1500 ml. of Gatorada or
similar electrolyte-containing fluid during the sem depending on their size, level of activity and
body temperature.

Hyponatremia:

Participants will be given electrolyte solutiongislas Gatorade instead of water in order to deereas
the likelihood of dilutional hyponatremia. TheylMiot be allowed to drink more than 3 L. of fluids
over the course of the experimental session, and iihtake will be spread out appropriately during
the session. If there are any signs or symptom&iyponatremia such as confusion, vomiting,
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myoclonus or ataxia, a stat serum sodium will tenar and fluids will be withheld until the resultea
obtained. If the serum sodium is less than 125mEsggrum and urine osmolality and sodium will be
measured, If serum sodium is less than 125mEghtunsend urine osmolality and sodium will be
measured, and the subject will be transportededGhJ.

If a participant had low serum sodium during thpezimental session and exhibited signs of clinycall
significant hyponatremia, then the principal inigastor will not enroll the participant in any
subsequent experimental sessions unless, in thieatlijudgment of the investigators, further fluid
restriction during the second experimental sessiamuld be a sufficient means of preventing
hyponatremia.

Liver toxicity:

Liver enzymes will be measured as part of theahisicreening visit. Volunteers with pre-existing
abnormalities will be excluded from the study. Iparticipant exhibits signs of liver toxicity aftan
experimental session, then he or she will not wecaisubsequent experimental session.

Neuropsychological toxicity:

Psychological and neurological status will be claliy monitored by the therapists during MDMA
sessions and during therapy sessions at frequesmvats thereafter. If, on clinical examinationeaft
each experimental session, a participant is foondlave cognitive deficits that persist for morentha
two weeks, this participant will not be given a setpuent experimental session.

Abuse and dependence:

Although the likelihood for abuse or MDMA dependeridggered by the participation in this study is
assumed to be very low (see 6.), the consumptiodrafs of abuse outside of the study will be
monitored carefully: Participants meeting the cidtdor substance abuse or dependence 60 days prior
to the screening will be excluded. Urine drug testivill be done before each experimental MDMA-
session, once at random during the treatment phaseell as at the assessments T2-T5 by the
independent rater. The relevant modules of the SCHAI be administered at the assessments T1-T5.
The researchers will be alert to the question ofNM#Dabuse during the treatment phase and will
explicitly address this point at the closing visit.

Part 2: MDMA

3. Chemistry, Manufacturing and Control Information

The drug product is d,l(3,4)-methylenedioxymethaetpmine HCI, also referred to as N,-alpha-
Dimethyl-1,3- benzodioxole-5-ethanamine, and iscdbed by the chemical formula C11H15NO?2.
The drug is a white, crystalline powder. The driith be administered orally in capsules. The product
to be used in this study was synthesized by LipoA@d Switzerland in 12.98 (batch Nr. 94.1B5.51)
with a purity of 99.66% (see Analysis Data Shegtoed 11.05.99). MDMA from this lot has been
used previously in human studies conducted by DanZ Vollenweider from the Psychiatric
University Hospital Zurich, Switzerland. On 30.08.8 quality control was performed by Prof. Dr. R.
Brenneisen, DCR, University of Bern, SwitzerlandisT analysis reconfirmed identity, purity and
content of MDMA HCI Lipomed Batch no.94. 1 B5.5 wiho decomposition products detectable and
a HPLC purity >98%.

The encapsulation will be performed by the Labasar. Bichsel in Interlaken, Switzerland. The
MDMA will be weighed out (calculated as the weigtitthe hydrochloride salt) into gelatin capsules
in combination with lactose, mannitol or a similaactive compound used to ensure that all capsules
have similar weights. The lowest dose containedrne capsule will be 12.5 mg, which is the
supplemental dose offered to participants in thw Dmse condition, and the highest dose contained in
one capsule will be 125 mg, which is the initiaseaffered to participants in the Fully Active Dose
condition. Capsules will be prepared in such a wayo prevent investigators and participants from
distinguishing contents of a Low Dose capsule foapsules containing Fully Active doses.
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MDMA will be handled in accordance with all Swisggulations and forms pertaining to the use of
scheduled substances will be maintained by thestigetors. The MDMA will be stored in a locked
safe and only the therapist-investigators will haeeess to the drug product. All doses will be
prepared in a manner to ensure that the investigaamnot distinguish between Low and Fully Active
dose capsules.

4. Pharmacology and Toxicology

4.1. Primary Pharmacodynamics

MDMA interacts with plasma monoamine transporterd atorage vesicles to increase extracellular
levels of 5-HT, dopamine, and norepinephrine (Cetal. 1999; Fitzgerald and Reid 1990; Gudelsky
and Nash 1996; Hiramatsu and Cho 1990; Kankaanpala ¥998; Nash and Brodkin 1991; Rudnick
and Wall 1992; Schuldiner et al. 1993). Direct MDMAmulation of postsynaptic 5-HJ receptors
and -2 adrenoceptors also contributes to MDMA's effe¢isr example, dopamine release is also
indirectly increased by MDMA stimulation of 5-HJ receptors on GABAergic striatonigral neurons
(Gudelsky and Nash 1996; Koch and Galloway 199TréBanan et al. 1993; Schmidt et al. 1992;
Yamamoto et al. 1995).

Although the specific mechanisms of MDMA's therapeeffects are not fully understood, several
observations and hypotheses can be made. Increesedcellular levels of dopamine and
norepinephrine are known to be important to thafoecing effects of psychostimulants (Ritz and
Kuhar 1993; Rothman et al. 2001; Wise and Boza@85). These neurotransmitters likely play a
similar role with MDMA, producing feelings of exeinent, euphoria, and well-being. When the D
receptor antagonist haloperidol was combined witbMA, human volunteers reported less positive
mood and greater anxiety (Liechti and Vollenweid®00a), findings in keeping with these
hypotheses. Central dopamine and norepinephrinalswethought to regulate readiness for action and
arousal, with dopamine possibly mediating behavVvimradiness, and locus coeruleus norepinephrine
mediating conscious registration of external stinfGlark et al. 1987; Robbins and Everitt 2000).
Increasing these neurotransmitters may therefaeephe individual in a state of alertness thatesl

for recalling or even re-experiencing state-depehaeemories of stressful events. This potentially
aversive state may be modified by MDMA effects athbthe serotonergic system and postsynaptic

2 adrenoceptors.

MDMA effects on the serotonergic system are likehportant for its therapeutic effects. MDMA
induces 5-HT release and is a mild 5JTagonist. Serotonergic dysfunction is associateth wi
anxiety, aggression, and depression. Increasing Setease is thought to have opposite effects. For
example, stimulation of 5-HE and 5-HTg receptors decreases anxiety and aggression imtrode
behavioral studies (Brunner and Hen 1997; Graeféletl996) and likely contributes to reduced
defensiveness and increased self-confidence repoafeer MDMA. 5-HT, receptors in the
hippocampus have also been specifically hypothddizeenable disengaging from previously learned
associations if they lead to adverse outcomes (@nies et al. 1993). MDMA also has moderate 5-
HT,4 activity (Nash et al. 1994), which leads to moddtgrations in perception of meaning (Liechti et
al. 2000b), possibly facilitating new ways of thimx. Case reports suggest increasing extracelfitlar
HT levels may facilitate recovery of remote memsiiRobertson 1997), a phenomenon that has been
reported by psychotherapists administering MDMAp#aiients (Downing 1986). Studies in humans
suggest that serotonergic activity plays an impart@le in generating the subjective effects of
MDMA, since co-administration of a serotonin uptaikdibitor reduces most subjective effects
(Liechti et al. 2000a; Tancer and Johanson 200d)sTMDMA effects on the serotonergic system
may decrease anxiety and aggression and creadteanéimind that is conducive to psychotherapy.

Direct MDMA stimulation of postsynaptia-2 adrenoceptors may modify this state by altethnsgy
balance ofa-1 and a-2 stimulation, allowing the individual to remaimetionally calm despite
noradrenergic activation. MDMA is am-2 agonist (Lavelle et al. 1999). Like othe2 agonists, such
as guanfacine and clonidine (Franowicz 1998), MDptAduces feelings of calmness and relaxation
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(Cami et al. 2000). Open label trials suggest thatidine may be helpful for treating symptoms of
PTSD (Harmon and Riggs 1996; Kinzie and Leung 19Bfjicating thata-adrenergic action may
possess anxiolytic effects in humans.

4.1.1. Mechanisms of Action

MDMA interacts with plasma monoamine transporterd atorage vesicles to increase extracellular
levels of 5-HT, dopamine, and norepinephrine (Cetal. 1999; Fitzgerald and Reid 1990; Gudelsky
and Nash 1996; Hiramatsu and Cho 1990; Kankaanpala ¥998; Nash and Brodkin 1991; Rudnick
and Wall 1992; Schuldiner et al. 1993). Direct MDMAmulation of postsynaptic 5-H{ receptors
and -2 adrenoceptors also contributes to MDMA's effe¢isr example, dopamine release is also
indirectly increased by MDMA stimulation of 5-HJ receptors on GABAergic striatonigral neurons
(Gudelsky and Nash 1996; Koch and Galloway 199TréBanan et al. 1993; Schmidt et al. 1992;
Yamamoto et al. 1995).

Although the specific mechanisms of MDMA's therapeeffects are not fully understood, several
observations and hypotheses can be made. Increesedcellular levels of dopamine and
norepinephrine are known to be important to thafoecing effects of psychostimulants (Ritz and
Kuhar 1993; Rothman et al. 2001; Wise and Boza@85). These neurotransmitters likely play a
similar role with MDMA, producing feelings of exeinent, euphoria, and well-being. When the D
receptor antagonist haloperidol was combined wibMA, human volunteers reported less positive
mood and greater anxiety (Liechti and Vollenweid00a), findings in keeping with these
hypotheses. Central dopamine and norepinephrinalsosehought to regulate readiness for action and
arousal, with dopamine possibly mediating behavVvigradiness, and locus coeruleus norepinephrine
mediating conscious registration of external stinfGlark et al. 1987; Robbins and Everitt 2000).
Increasing these neurotransmitters may therefaeephe individual in a state of alertness thatesl

for recalling or even re-experiencing state-depehaeemories of stressful events. This potentially
aversive state may be modified by MDMA effects athithe serotonergic system and postsynaptic

2 adrenoceptors.

MDMA effects on the serotonergic system are likehportant for its therapeutic effects. MDMA
induces 5-HT release and is a 5-HT2 agonist. Seeogic dysfunction is associated with anxiety,
aggression, and depression. Increasing 5-HT reisabeught to have opposite effects. For example,
stimulation of 5-HT, and 5-HTg receptors decreases anxiety and aggression imtrdddavioral
studies (Brunner and Hen 1997; Graeff et al. 189@) likely contributes to reduced defensiveness and
increased self-confidence reported after MDMA. 5:Kieceptors in the hippocampus have also been
specifically hypothesized to enable disengagingnfiareviously learned associations if they lead to
adverse outcomes (Guimaraes et al. 1993). MDMA hts® moderate 5-HJ activity (Nash et al.
1994), which leads to modest alterations in perorpdf meaning (Liechti et al. 2000b), possibly
facilitating new ways of thinking. Case reports gegf increasing extracellular 5-HT levels may
facilitate recovery of remote memories (Roberts@87), a phenomenon that has been reported by
psychotherapists administering MDMA to patients {Dong 1985). Studies in humans suggest that
serotonergic activity plays an important role imgeting the subjective effects of MDMA, since co-
administration of a serotonin uptake inhibitor reelsl most subjective effects (Liechti et al. 2000A;
Tancer and Johanson 2004). Thus, MDMA effects enstirotonergic system may decrease anxiety
and aggression and create a state of mind thahducive to psychotherapy.

Direct MDMA stimulation of postsynaptia-2 adrenoceptors may modify this state by altethmy
balance ofa-1 and a-2 stimulation, allowing the individual to remaimetionally calm despite
noradrenergic activation. MDMA is a2 agonist (Lavelle et al. 1999). Like otlee#2 agonists, such
as guanfacine and clonidine (Arnsten 1998), MDMAdurces feelings of calmness and relaxation
(Cami et al. 2000). It is worth noting that opebdhtrials suggest that clonidine may be helpful fo
treating symptoms of PTSD (Harmon and Riggs 1996zik and Leung 1989), indicating that
adrenergic action may possess anxiolytic effectaimans.
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4.1.2  Drug Activity Related to Proposed Action

MDMA has a unique profile of psychopharmacologieffiects making it well suited to intensive
psychotherapy. In the context of psychotherapy,MADhas been noted to reduce defenses and fear
of emotional injury while enhancing communicatiardaapacity for introspection (Greer and Tolbert
1998; Grinspoon and Bakalar 1986). Placebo-coetlotlinical trials have confirmed that MDMA
produces an easily-controlled intoxication chandoéel by euphoria, increased well being, sociahilit
self-confidence, and extroversion (Cami et al. 200@&rris et al. 2002; Hernandez-Lopez et al. 2002;
Liechti et al. 2000a; Liechti et al. 2001a; Lieo#tial. 2000b; Liechti and Vollenweider 2000a; Temc
and Johanson 2001; Tancer and Johanson 2003; Weilder et al. 1998). These effects make it likely
that MDMA would be useful in psychotherapeutic tre@nt of many different complaints.

The subject population of chronic PTSD patients wgatected because of patient testimonials
concerning the effectiveness of MDMA-assisted thgrand because the effects of MDMA have the
potential to be particularly useful in the treatinehthis disorder. PTSD is a condition that irues
prominent fear responses. Revisiting traumatic Bgpees in psychotherapy is recognized to be of
therapeutic value, and early clinical experiencethnWwiIDMA is consistent with the hypothesis that it
can increase therapeutic effectiveness in this atipn. Downing (1985) testified that MDMA was
very helpful in treating a woman who experiencedapacitating panic attacks after sexual assault.
Anecdotal reports have been published of improvermeRTSD among people who took MDMA in
therapeutic or quasi-therapeutic settings (Adam$685). These reports are consistent with the
observations of other therapists that MDMA-assigiegichotherapy is particularly useful in patients
with a history of child abuse or sexual assaule@bsrl985). Preliminary results were encouraging in
pilot study of MDMA treatment for 20 soldiers witombat-related PTSD, but political instability in
Nicaragua prevented further research (Saunders)1B92000, an MDMA/PTSD therapy study was
approved in Spain (AEM #99-309), but has unfortalyabheen halted due to political concerns
expressed by the local anti-drug authority (Boud#)3, communication to R Doblin and L Jerome,
January 15, 2003).

4.2, Secondary Pharmacodynamics

The psychotherapeutic effects of MDMA are accompaby dose-dependent physiological effects
including vasoconstriction and increased heartaateblood pressure (Lester et al. 2000; Liechdil.et
2001; Mas et al. 1999; Tancer and Johanson 200tefand Johanson 2003 and see pp 44-48 of IND
#63,384). Physiological effects of MDMA reach theiaximum within 1 and 2 hrs after oral MDMA
administration and have largely subsided withinr§ &f drug administration (Gamma et al. 2000;
Lester et al. 2000; Mas et al. 1999; Tancer ancudstmn 2003; Vollenweider et al. 1998, see also
Baggott et al. 2001). Data on maximum changes @mthrate and blood pressure collected from human
studies published or in preparation in mid-2001 swenmarized in Table 3.1 in the Investigators’
Brochure. Data from more recent reports (e.g. Fetred. 2004; Hernandez-Lopez et al. 2002; Lamers
et al. 2003; Tancer and Johanson 2003) are sitoildata from previous reports. Pre-treatment with a
serotonin uptake inhibitor attenuated or prevemfegations in blood pressure and heart rate (Liecht
and Vollenweider 2000), and the 5k Treceptor antagonist ketanserin reduced elevatestotia
pressure (Liechti et al. 2000a), while thg @ntagonist haloperidol failed to attenuate any haf t
cardiovascular effects of MDMA (Liechti et al. 20§)0 These findings suggest that cardiovascular
effects are at least partially due to serotoneagiivity. When given in controlled settings, MDMA
produced only slight increases in body temperaideeris et al. 2002; Lester et al. 2000; Liechtakt
2000b; Tancer and Johanson 2003), with the increéadetected in a number of studies (; de la Torre
et al. 2000; Farre et al. 2004; Johanson et ab;20@chti et al. 2000a).

On the basis of data from human studies of phygictd effects, an initial dose of 25 mg is expected
to have a minimal impact on blood pressure, hestd, ror body temperature, and effects are also
expected to be minimal after a total dose of 37gbMDMA, though findings from at least one study
suggest that this dose might produce detectabieases in tension and relaxation (Harris et al2p00
The initial dose of 125mg and the supplemental d@d€2.5 mg are identical to the doses used in the
FDA and IRB—approved MAPS-sponsored study of MDMgsiated therapy in people with anxiety
associated with advanced-stage cancer (IND 63,38Bd4¢. full dose of 125 mg, followed by a
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supplemental dose of 62.5 mg after 2.5 h are egdetd produce significant increases in blood
pressure and heart rate, but are not expectedoupe sustained increases in heart rate or blood
pressure above 170/100 mm Hg. It is expected teaagon in blood pressure and heart rate may be
greater than after 125 mg, but with the increadalond pressure and heart rate not greatly excgedin
the elevation reported after 2.5 mg/kg MDMA. Theygiblogical effects of a second dose of MDMA
that is half the original dose and given two ankaé hours after the first dose are not yet known.
Administering a second dose of 100 mg MDMA a dagraén initial 100 mg dose increased systolic
blood pressure, diastolic blood pressure and matgtto levels greater than seen after the irdiee,

but not significantly greater.

MDMA dose-dependently and acutely increases caéstmmlactin, and adrenocortictropic hormone
concentrations (Farre et al. 2004; Grob et al. 1896b et al. Unpublished; Harris et al. 2002; Mas
al. 1999; Pacifici et al. 2004; Tancer and Johar#@08), while growth hormone is unchanged by up
to 125 mg MDMA (Mas et al. 1999). Increases in isoftand prolactin peak at about 2 hours after
MDMA administration. A second dose of 100 mg MDMAegn four hours after an initial dose of 100
mg produced a second increase in cortisol duringntarval when cortisol levels were declining
(Pacifici et al. 2001), and a dose of 100 mg MDM#eg 24 hours after an initial dose stimulated a
greater release of cortisol, but not prolactin (€&t al. 2004). In a study of the effects of W 4.5
mg/kg MDMA in eight people, there was a trend famcreased levels of the hormone
dehydroepiandrosterone (DHEA) after 0.5 mg/kg MDM#d a significant increase after 1.5 mg/kg
MDMA (Harris et al. 2002), with DHEA levels peaki®yto 3 h post-drug. Harris and colleagues
failed to detect any changes in luteinizing horm(irtd), estradiol, progesterone or follicle stimirat
hormone (FSH) in women participants. 40 mg MDMA tabtu increased circulating levels of
antidiuretic hormone (arginine vasopressin) in eighle volunteers (Forsling et al. 2001; Henrylet a
1998). Antidiuretic hormone reached maximum levelstween 1 to 2 hours after MDMA
administration. Increased retention of fluid isikely to be of any consequences in a clinical sgtti
Nonetheless, precautions will be taken to avoidutihal hyponatremia, including providing
electrolyte-containing beverages and restrictionfilad consumption.

Studies conducted in Spain suggest that MDMA aguffiects the immune system (Pacifici et al.
1999;; Pacifici et al. 2000; Pacifici et al. 200acifici et al. 2002; Pacifici et al. 2004). Thesmite
changes in immunologic function include reduced CDdell count, increased NK cell count, and
decreased phytohaemoagglutin A-induced lymphocytéferation. MDMA decreased levels of the
immune system stimulating and proinflammatory cytekinterleukin 2 (IL-2) and increased levels of
the immunosuppressive and anti-inflammatory cytekimerleukin 10 (IL-10) (Pacifici et al. 2004;
Pacifici et al. 2001). Generally, MDMA appears tectease the concentration of Thl cytokines and
increase Th2 cytokines measured in blood. Immuncébgchanges seen after an initial dose of
MDMA are enhanced by a second dose of identical gizen four hours after the first dose (Pacifici
et al. 2001; Pacifici et al. 2002), and a secorskddf identical size given 24 hours after the filate
produced the same immunological effects over timeesme course, but with greater intensity than
after the first dose (Pacifici et al. 2002). Givdis data, it is possible that administering a $snal
supplemental dose 2.5 h after the first dose Mighy enhance the immunological effects set in
motion by the first dose. These acute changesrdikely to be of consequence in healthy individuals
and are of a similar magnitude to changes prodbgeather pharmacological agents. For example, the
CD4 T-cell count decrease was similar in magnittaéhat produced by 0.8 g/kg oral ethanol (the
equivalent of 4-5 drinks) in the same report (Reicifet al. 2001). The mechanism of
immunomodulation is unclear but may be at leastlypaue to increased glucocorticoid levels or
sympathomimetic activity, and activity at alphaewkrgic receptors (Connor et al. 2004). Serotonin
release probably plays a role in these changese giaroxetine pretreatment attenuated and in some
cases eliminated immunological effects of MDMA (Fiacet al. 2004) while only partially reducing
elevated cortisol. Acute alterations in immune tioning after MDMA administration have also been
noted in mice (House et al. 1995) and rats (Comtal. 2000a; Connor et al. 2000b; Connor et al.
2004). This immunomodulation is an acute effecM@MA and is not likely to persist for more than
48 hours after MDMA administration.



27 Protocol Version 28 May 07

4.3. Safety Pharmacology

4.3.1. Neurological Effects

In clinical studies, doses of MDMA similar to thatirrently proposed (125 mg) have led to acute
neurological changes such as impaired gait, tremonystagmus in a minority of volunteers. The
incidence of these effects in clinical MDMA studiess summarized in Tables 2.2 to 2.4 in the
Investigators’ Brochure. Studies published subsegte the Investigator’'s Brochure found similar
effects, as reviewed in the first and second upddethe Investigator's Brochure. These effects
resolve within several hours. Lasting neurologéefécts have not been noted.

MDMA appears to produce modest acute changes imooegnitive performance during peak drug
effects. The acute effects of MDMA, generally asel® of either 125 mg or 1.7 mg/kg, have been
assessed using the digit symbol substitution t&skn( et al. 2000), a simple reaction time task (Cam
et al. 2000; Hernandez-Lopez et al. 2002), a cantis performance attention task (Gamma et al.
2000), the Stroop task (Vollenweider et al. 1928)] a prepulse inhibition measure of sensorimotor
gating (Liechti et al. 2001b; Vollenweider et alR9Bb). Of these tasks, only the digit symbol
substitution task and the prepulse inhibition tdskve detected MDMA-induced performance
alterations. A study employing the slightly lowessg of 75 mg assessed skills potentially used in
driving motor vehicles (Lamers et al. 2003), inghgd visual tracking, divided attention, Object
Estimation Under Divided Attention task (OMEDA)etffower of London, and verbal fluency (word
generation). Seventy-five mg MDMA did not affectrfeemance on most of the tasks listed above
except for the estimation of time needed for a wraply hidden object to move from one place to
another. A study assessing impulsivity after 75160 mg MDMA alone or in combination with
alcohol found that MDMA improved performance on omeasure of impulsivity while neither
improving nor impairing performance on the othelamees.

Participation in clinical MDMA studies has not beessociated with chronic alterations in
neurocognitive performance. Data collected by Gaoll associates (described in “Previous Human
Experience” below) and by Vollenweider and colleagLudewig et al. 2003; Vollenweider et al,
2000, see also pp. 189-190 for IND #63,384) indidhiat performance on tests of neurocognitive
function is not altered after receiving one or tdases of MDMA in a clinical setting. In contrast,
studies of illicit ecstasy users have suggested rtpeated MDMA use may be associated with
lowered neurocognitive performance, specificallytiie areas of memory and executive function
(planning and decision making). While a majoritystfidies have detected these differences (see the
Investigator’s Brochure and subsequent updatesg@agt al. 2001; Baggott and Jerome 2003;
Jerome 2004 for a detailed discussion), not atlistuhave detected lower cognitive performance in
ecstasy users. A number of studies employing mppeopriately matched controls (Halpern et al.
2004; Thomasius et al. 2003) have tended to fimeefalifferences in cognitive function, with Halpern
and colleagues failing to find impaired verbal meyneven in ecstasy users reporting use on 50 or
more occasions, indicating that differences detkitteearlier studies were at least partially duege

of other drugs, or factors associated with polytare use. Subtle but detectable impairments in
cognitive function may also appear in people répgrheavy use of ecstasy (Back-Madruga et al.
2004; Bolla et al. 1998; Gouzoulis-Mayfrank et2003; Halpern et al. 2004). In a retrospective stud
finding impairment in very high dose recreationakts of ecstasy, there was no effect seen among
those who had taken up to an estimated 440 mgstdgcper month for a year or longer and had used
it a minimum of 25 times (unpublished table fronblished study, Bolla et al. 1998). A recent study
employing samples of ecstasy users and non-ecat®sg well-matched for moderate use of other
substances detected impaired information procesamgexecutive function in people who reported
taking ecstasy on 50 or more occasions, but npeople who reported taking ecstasy on fewer than
50 occasions (Halpern et al. 2004). Another stusteated impaired memory in ecstasy users who had
consumed at least 80 ecstasy tablets over a ldetiut failed to detect memory impairment in egstas
users who had taken fewer than 80 tablets (GouzMdiyfrank et al. 2003).

An examination of the literature relating to ecgtase and signs and symptoms of anxiety, depression
and other psychiatric symptoms found inconclusivgpsrt for increased psychopathology or
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psychological difficulties in ecstasy users. A n@mbf recent investigations failed to support ckim
that ecstasy use is uniquely associated with isee#n psychological problems. Increased rates of
psychiatric symptoms or psychological difficulti&s ecstasy users appear to be more strongly
associated with polysubstance use or with preiegistonditions associated with drug use (see for
example Dafters et al. 2004; Daumann et al. 20@unmann et al. 2001; Lieb et al. 2002; Sumnall et
al. 2004; Thomasius et al. 2003). A meta-analytengnation found that ecstasy use was significantly
associated with self-reported depressive symptd@osnfiall et al. 2005), but also remarked on the
difficulty of separating self-reported depressiyenptoms from sub-acute effects of ecstasy. When
assessed via diagnostic interview, ecstasy usams meg more likely to have affective disorders than
controls (de Win et al. 2004; Thomasius et al. 20G#ven the tenuous link between repeated ecstasy
use and psychiatric symptoms, it is not expectatlttiree doses of MDMA will have any effects upon
subsequent psychological well-being.

Clinical studies have investigated the effects @A on cerebral blood flow. MDMA acutely alters
regional cerebral blood flow (rCBF) and may deceeeBBF for several weeks after drug exposure.
Gamma et al. (2000a) used [H80]-Positron Emission Tomography (PET) to meas@®F at 75
min after 1.7 mg/kg MDMA in 16 volunteers. They elded increases in prefrontal, inferior temporal,
and cerebellar cortex rCBF. Decreased rCBF wasctbetan limbic, paralimbic, central frontal, and
temporal areas. These acute effects of MDMA on rGB&y be followed by decreases in rCBF
(Chang et al. 2000), as found in a study where SP&E&s performed upon eight volunteers 10 to 21
days after receiving the second of two doses of MDatiministered in a clinical setting. These
decreases appeared to be time-limited. Two additieolunteers assessed at 41 and 80 days after last
MDMA exposure did not show decreases. Similarlym@e et al. did not detect differences in
cerebral blood flow between ecstasy users and eosiakiring a vigilance task (Gamma et al. 2001).
Finally, in the study of acute changes in rCBF (Gwaret al. 2000), the eight volunteers who received
1.7 mg/kg MDMA in their first session did not haadtered cerebral blood flow in their second
session, which was conducted at least two weeks (sbllenweider 2001, letter of support, pp. 189-
190, Mithoefer and Wagner 2001; IND #63,384).

4.3.2. Cardiovascular Effects

The acute cardiovascular effects of MDMA were irniiggged by Lester et al. (2000). 8 volunteers
were administered placebo, 0.5 mg/kg, and 1.5 m@pgroximately 105 mg) MDMA in a three

session placebo-controlled, double blind study. -Hivoensional Doppler echocardiograms were
performed one hour after MDMA administration. MDMavas well tolerated and produced

hemodynamic effects similar in magnitude to theagonist dobutamine, 40 mcg/kg per minute
intravenously. As discussed above, the dose-depeeffects of up to 2.5 mg/kg (approximately 175
mg) MDMA on heart rate and blood pressure have bdearacterized by five different research
groups, including three in the United States.

In vitro studies of human heart cells demonstrast MDMA activates 5-HTg2 receptors, which
stimulate heart valve cell growth (Setola et al020 5-HTZ receptor agonism is associated with
increased incidence of heart valve disease asedciafth the serotonin releaser fenfluramine
(Rothman and Baumann 2002). However, only fenflimamand its metabolite dexfenfluramine
produced statistically significant increases inrhealve cell growth. Valvular heart disease is
associated with daily use of fenfluramine, whefd&MA will not be administered on a daily basis in
this study.

45, Pharmacokinetics/Toxicokinetics

The pharmacokinetics of MDMA, summarized in Tablehdve been primarily characterized by a
group of Spanish researchers, with the exceptioonefpublication from a team of researchers in the
Netherlands that was not primarily concerned wittarmacokinetics. Additional pharmacokinetic
parameters for MDMA and metabolites are given snpghpers cited in Table 4. For example, after 125
mg MDMA, total clearance for MDMA was 51.1 + 14.&rphr, while renal clearance was 13.0 + 5.4
per hr (de la Torre et al. 2000a). The findingsth® Spanish researchers are consistent with other
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investigations using limited doses (Fallon et 899; Hensley and Cody 1999) or illicit users (Giifa
and Long 1996; Moore et al. 1996; Ramcharan €i948).

As can be seen in Table 4, MDMA kinetics are dospeddent within the range of commonly
administered doses (de la Torre et al. 2000b). & dese-dependent kinetics appear to be due to dose-
dependent metabolism rather than changes in abmomt excretion. Mas et al. (1999) reported that
75 mg and 125 mg doses of MDMA had similar absorptionstants and absorption half-lives. On the
other hand, non-renal clearance for 125 mg MDMA wapproximately half that of 75 mg MDMA.
The dose-dependent metabolism of MDMA is at leastigdly due to inhibition of CYP2D6, as
discussed below. It has also been establishedhbdtaction of MDMA bound to dog plasma proteins

is approximately 0.4 and is concentration-indepahdeer a wide range of concentrations (Garrett et
al. 1991). Therefore, changes in plasma partitgire not likely to be significant.

Table 4. MDMA Pharmacokinetics

MDMA Cmax Tmax AUC (.24 AUC/dose
Dose [N |wg/l H Lg*h/l 4g*h/(I*mg) |Reference
50 2 119.8 and 82.8 2 and 3 100.1 and 813.9 2 arxd lidle la Torre et 4
2000a
75 81130.9 + 38.6 1.8+ 0.38 1331.5 + 646,03 188& |Mas et al. 1999
75 12178 (no SD) 3 Not reported NA Lamers et al. 2008
100 8 |222.5+ 26.06 2.31.1 2431.38 +|24.31+£7.7| de la Torre etla
766.52 2000b
100 9180+ 33 2+0.26 1452 + 771 1452 + 7.7 eFaral. 2004
100 71208.7+17.1 16+04 Not reported NA Pzatral. 2004
100 71232.9+45.3 15 Not reported |NA Segura et al. 2005
125 8(236.4 +57.97 2.4+0.98 2623.7 £572.9 3l6+ Mas et al. 1999
150 21441.9and 486.9 1.5and?2 5132.8 and 5282 an(de la Torre et a
34.9 2000a
MDMA Ka Ke T MDA T,
Dose N |/h /h H H Reference
50 2 |Na na 2.7and 5.1 Na de la Torre et a
2000b
75 812.3835 +2.1362|0.1171 47.86 + 3.58 0.42+0.2 | Masetal 1999
0.0818
100 8(2.7+153 0.081 £ 0.018 8.96 +2.27 1.8156 |De la Torre et 4
2000b
100 7 | na 0.07 £ 0.03 11.8+4.4 na Pizarro etQfl42
125 8 (2.1253 + 1.1001/0.0923 48.73 £ 3.29 0.41+£0.22 Masetal. 1999
0.0428
150 2 [ Na na 6.9and 7.2 Na De la Torre et 4
2000a

Farre and colleagues reported the pharmacokinefies second dose of 100 mg MDMA given 24
hours after an initial 100 mg dose in nine men rgat al. 2004). e was 232.+ 3Q/L, AUC 4.5
was 2564 * 769/*h/L, TnaxeaagyWas 25.5 + 0.33 h, and AUC/dose was 25.64 Hig/Bh/1*mg.
Maximal MDMA concentration after the second doses wamilar to maximal concentration after the
slightly higher dose of 125 mg (see Table 4 abovyapbably as a result of non-linear
pharmacokinetics. Based on these findings, metaiotf an initial dose will also be affected by a
supplemental dose. However, since the size anadgirof this dose are different from the dosing
regimen employed by Farre and colleagues, it ihaar whether the supplemental dose will produce
slightly higher maximal values than expected attter supplemental dose only or the combined dose,
or whether it will instead lengthen,&.
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45.1. Summary of Pharmacokinetic Parameters

The pharmacokinetics of MDMA in humans have bearatterized in blood and urine samples using
oral doses of up to 150 mg MDMA. Metabolites of MBMvhich have been identified in humans
include  3,4-methylenedioxyamphetamine  (MDA),  4-tlyydr3-methoxy-methamphetamine
(HMMA), 4-hydroxy-3-methoxyamphetamine (HMA), 3,4hgidroxyamphetamine (DHA, also called
alpha-methyldopamine), 3,4-dihydroxymethamphetamifieHMA, also called HHMA), 34-
methylenedioxyphenylacetone, and N-hydroxy-3,4-ylettedioxyamphetamine (de Boer et al. 1997;
Helmlin et al. 1996; Helmlin and Brenneisen 199ant et al. 1997; Ortuno et al. 1999; Pizarro et al.
2002; Segura et al. 2001). Thus far, human plagweld of MDMA and the metabolites HMMA,
HMA, and MDA have been published (de la Torre eR8DO; Pizarro et al. 2002; Pizarro et al. 2003;
Pizarro et al. 2004). HMMA appears to be the maigtaiolite in humans (Pizarro et al. 2004).
Metabolites are primarily excreted as glucuronide sulfate conjugates (Helmlin et al. 1996).

The oxidation of the methylenedioxy group can taksce via enzymes such as cytochrome p450
(Hiramatsu et al. 1990; Kumagai et al. 1991; Lind &wltz 1988; Tucker et al. 1994) or by a non-
enzymatic process involving the hydroxyl radicain(let al. 1992). The enzymes catalyzing this
reaction have been examined in the rabbit (Kumagaal. 1991), rat (Gollamudi et al. 1989;
Hiramatsu and Cho 1990; Hiramatsu et al. 1990;tblilaa et al. 1995) and human (de la Torre et al.
2000; Kraemer and Maurer 2002; Kreth et al. 2000;dt al. 1997; Maurer et al. 2000; Tucker et al.
1994; Wu et al. 1997). In human liver microsomeschdelis-Menten kinetics for formation of
dihydroxylated metabolites are biphasic (Kreth &t 2000). The low Km component for
demethylenation is CYP2D6 as it is selectively lniteid by quinidine. At higher concentrations of
MDMA, other enzymes with higher Km also contribute MDMA demethylenation, including
CY1A2 and CYP3AA4.

Although it was hypothesized that genetic variation CYP2D6 activity might influence risk of
MDMA toxicity, this is no longer a concern. Sevenalvitro studies have shown that MDMA is not
just a substrate for CYP2D6 but also binds todting an inhibitory complex (Brady et al. 1986;
Delaforge et al. 1999; Heydari et al. 2004; Wu let1897). Compellingn vivo evidence of enzyme
inhibition was provided by de la Torre et al. (deTlorre et al. 2000a) who showed that plasma levels
and 24-hour urinary recovery of HMMA are dose-inelegient. This is likely the result of inhibition of
CYP2D6-mediated DHMA formation. The fact that CYRRIB apparently easily saturated makes this
possible source of individual sensitivity appeaslsignificant. In fact, there currently seemsemb
evidence that the poor metabolizer genotype idd®ffia major risk factor for acute MDMA toxicity.
Kreth et al. (2000) reported that the poor metaeolirait did not lead to significant alteration in
maximal drug plasma concentrations in an individagtticipating in a clinical study of the MDMA
analogue, MDE. At least one poor metabolizer hasived MDMA as a participant in a study
conducted by the Spanish team (de la Torre et(fl5;2Pacifici et al. 2002, see also Pacifici et al.
2004) without any adverse events occurring. Theviddal had 60% greater MDMA AUC after a first
and a second dose, but the only other reporte@rdiite for this participant was a statistically
significant increase in amount of NK cells. A compan of MDMA metabolism in the poor
metabolizer and extensive metabolizers with anthaut a dysfunctional CYP2D6 gene, finding that
reduced CYP2D6 function was associated with highBfMA AUC after the first of two doses of
MDMA, but similar levels of MDMA and metabolitestaf the second dose (De la Torre et al. 2005).
Issues involved in MDMA metabolism is addressea ireview by de la Torre and colleagues (De la
Torre et al. 2004). Evidence from in vitro and imovstudies and the cases described above provide
further evidence that the role of CYP2D6 in MDMA tatgolism is sufficiently limited that it is not a
major risk factor for immunocompetent individuabricipating in clinical research with MDMA.

Enzymes involved in the formation of MDA from MDM#& human liver microsomes have been
investigated by two groups (Kreth et al. 2000; Mauet al. 2000). Maurer et al. reported that
formation of MDA was predominantly catalyzed by CI¥{2 (and to a lesser extent by CYP2D6), but
did not present detailed results of their experitsiereth et al., in a publication focusing on MDE
metabolism, reported high correlations between MDlgid MDE N-dealkylation and MDE N-
dealkylation and human liver microsome CYP2B6 cont®DE N-dealkylation and CYP1A2 levels
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were also significantly correlated. This indicatémt CYP2B6 and CYP1A2 patrticipate in the
formation of MDA. The role of CYP2B6 in human MDM#etabolism is consistent with rodent
research (Gollamudi et al. 1989).

MDMA is a chiral compound and has been almost esxehly administered as a racemate. Studies in
human volunteers (Fallon et al. 1999; Hensley aodyC1999; Pizarro et al. 2003; Pizarro et al. 2004)
and rodents (Cho et al. 1990; Fitzgerald et al.019@atsushima et al. 1998) indicate that the
disposition of MDMA is stereoselective, with theeBantiomer having a shorter elimination half-life
and greater excretion that the R-enantiomer. Famgke, Fallon et al. (1999) reported that the area
under the curve (AUC) of plasma concentrations tmasto four times higher for the R-enantiomer
than the S-enantiomer after 40 mg, p.o., in hunwnnteers. Moore et al. (1996) found greater levels
of R-(-)-MDMA in blood, liver, vitreous and bile sgples from an individual who died shortly after
illicit MDMA use. Stereoselective analysis of biagales in both an MDMA overdose and a traffic
fatality had similar findings (Ramcharan et al. 989 Crifasi and Long, 1996). The stereoselective
pharmacokinetics of MDMA are reflected in formatiohMDA and DHMA enantiomers (Fallon et al.
1999; Pizarro et al. 2004; Pizarro et al. 2003)tHe first 24 hours after MDMA administration,
greater plasma and urine concentrations of S-(+)AMBan its R-enantiomer occur (Fallon et al.
1999; Moore et al. 1996). By contrast, R/S ratibHMMA are more similar to those for MDA
(greater amounts of R-(-)-HMMA than S-(+)-HMMA dog the first 24 hours), or there is no
difference between concentrations of the two epargrs of HMMA (Pizarro et al. 2003; Pizarro et al.
2004).

Table 5. Urinary Recovery for MDMA and Metabolites (deTlarre et al. 2000a)

Urinary Recovery (mol)
MDMA Dose Dose
mg (mol) N |[MDMA MDA HMMA HMA Excreted (%)
50 (259) 2 |20.7and 40.9| 1.4 and{1%2.0 and 89.2.7 and 4.269.1 and 38.3
75 (358) 8 |71.2+13.7 35+09 128.3+21)8 504 [53.7x114
100 (518) 2 |232.6and 74.7 1.4 and{5%68 and 124.(2.9 and 6.857.3 and 40.7
125 (647) 8 [169.6+69.5 | 6.4+2°7 148.3+102.2#63.7 [51.0+16.2
150 (776) 2 | 160.3 and 33386 and 4.7122.2 and 82.41.1 and 3.737.3 and 54.7

The urinary excretion of MDMA and its metaboliteasvfirst characterized by de la Torre and
colleagues, with data from that study presentethinle 5 above. Metabolites are primarily excreted a
glucuronide and sulfate conjugates (Helmlin etl@96). Subsequent studies examining metabolism
after 100 mg MDMA reported excretion values simttathose reported by de la Torre and associates
(Farre et al. 2004; Segura et al. 2001; Segurd. €085; Pizarro et al. 2004; Pizarro et al. 2003).
Urinary excretion of the MDMA metabolite HHMA repged after the administration of 100 mg
MDMA to four men are 91.8 £ 23.8 mol and 17.7% rexy (Segura et al. 2001). As was the case for
maximal plasma values, urinary recoveries for MDldiid MDA were higher after a second dose of
100 mg MDMA than after an initial dose of 100 mg MB (Farre et al. 2004).

4.6. Toxicology

The toxicity of MDMA has been investigated in numes animal andn vitro studies published in
peer-reviewed journals. In addition, hundreds obflished case reports describe adverse events in
illicit ecstasy users. Finally, 28-day toxicity dies in canines and rodents have been performed and
are included in the MDMA Drug Master File (DMF #&)9 Thus, the toxicity of MDMA is well
characterized.

Serious MDMA toxicity is rare in uncontrolled sets, considering the millions of users taking
“ecstasy” of unknown identity, potency, and pufiBaggott 2002; Gore 1999; Henry and Rella 2001).
Under these conditions, the most common seriousradwevent involves hyperthermia, which often
appears to be influenced by prolonged physicaltexe(dancing) in an area with a high ambient
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temperature. Reports of toxicity in illicit ecstasgers are summarized in the Investigator’'s Braehur
(Baggott et al. 2001), and a brief review of mageent reports are covered in the 2003 update of the
Investigator’'s Brochure (Jerome 2004). In addittonhyperthermic syndromes, other rare adverse
events include anxiety, dysphoria or psychosis dpsyric problems), hepatotoxicity, and
hyponatremia. In the proposed clinical study, videns will be carefully monitored for signs and
symptoms of these unlikely events, as discusséilamitoring for Toxicity,” above. As described in
“Previous Human Experience” below, exposure to MDM/Aa controlled clinical setting has not been
associated with toxicity. As well, improvement imadjty of life occurring after MDMA-assisted
psychotherapy should be weighed out against angerns of MDMA toxicity.

Published animal anth vitro studies have specifically investigated the pobsilbof hyperthermia,
hepatotoxicity and neurotoxicity after MDMA exposufThese types of toxicity appear to be dose-
dependent and all available evidence indicatestlteatisks in these areas are minimal in the ctisren
proposed study. These areas of toxicity are disclibglow. Neurotoxicity will be discussed in two
sections; the first concerning serotonergic axanatge and the second concerning neuronal cell death.
Finally, the issue of reproductive and developmewotacity will be briefly mentioned.

4.6.1. Hyperthermia

As discussed above, MDMA administered in a corgbketting produces only a slight increase in
body temperature. However, hyperthermia is onehef most commonly reported serious adverse
events in ecstasy users. Peripheral vasoconstri@federsen and Blessing 2002), non-shivering heat
production and possible effects on heat-productedated uncoupling proteins (Mills et al. 2003;
Sprague et al. 2003), and activity at serotonimanepinephrine receptors (Fantegrossi et al. 2003;
Fantegrossi et al. 2004) all may play a role inegating hyperthermia. Hyperthermia may be dose
dependent, as suggested by case series of peoplwl ecstasy in the same London area nightclub
on the same evening (Greene et al. 2003). Studieats and mice suggest that crowded housing
(Fantegrossi et al. 2003) and high ambient temperaisee for example Brown and Kiyatkin 2004;
Darvesh et al. 2004; Green et al. 2004; Malbergalet1998; O'Shea et al. 2005) promotes a
hyperthermic reaction to MDMA. It is expected thgtperthermia will be very unlikely to occur in the
proposed study setting, since the participant bglin a room maintained at a comfortable tempegatur
and he or she will not experience crowding. Theegtigators will periodically measure body and
ambient temperature during the course of the study.

4.6.2. Hepatotoxicity

Because hepatotoxicity has been noted in ecstasg,irs vitro andin vivo studies have examined the
hepatotoxicity of MDMA. These studies show that MBiMan impair liver cell viability, but that this
is very unlikely to occur in the proposed clinicalidy. The peak liver exposure to MDMA in the
proposed clinical study should be approximately-elesenth the concentration shown to impair cell
viability in thesein vitro studies.

In vitro studies found that high to very high comications of MDMA increased ALT, AST and LDH
activity (Beitia et al. 2000), increased pro-fibeodgc activity in cultured stellate cells (VarelayRet

al. 1999) and slightly reduced cell viability witltoproducing lipid peroxidation (Carvalho et al.
2001). Incubating cells with slightly smaller contrations of MDMA at high temperatures further
reduced cell viability (Carvalho et al. 2001; M@kDuarte et al. 2002), with apoptosis (cell death)
seen when concentrations of MDMA approximately eteiimes those seen in humans were incubated
at high temperatures (Montiel-Duarte et al. 20@&)patotoxicity is probably the result of oxidative
stress (Carvalho et al. 2004; Montiel-Duarte 2004)th antioxidants preventing or reducing
hepatotoxicity, and the MDMA metaboli@methyl-dopamine -MeDA) may also be involved in
producing hepatotoxicity (Carvalho et al. 2004)vivo studies in mice indicate that oxidative stres
and high ambient temperature influence hepatotiyxini mice (Carvalho et al. 2004; Johnson et al.
2002). MDMA given at higher doses and at high amibtemperature was associated with sings of
oxidative stress and liver abnormalities (Carvathal. 2002), and repeated injections of 10 mg/kg,
but not 5 mg/kg, S-(+)-MDMA, produced some hepatgrrosis (Johnson et al. 2002), with more
pronounced effects in mice fed a vitamin E defitidiet than in mice receiving sufficient amounts of
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vitamin E. Studies in rats also found a dose depeinicicrease in signs of oxidative stress in ther i
(Ninkovic et al. 2004; Rusinyak et al. 2004).

Hepatotoxicity has not yet been reported to ocouany of the clinical studies where MDMA was
administered to research subjects, and the drugsexes that can damage liver cells would not occur
in the currently proposed clinical study. The lotvesncentration that impaired cell functioning in
these studies (0.1mM or ~19.3 mg/l MDMA) affectadices of cell viability after 24, but not 6, hours
in the study by Beitia et al (2000). This same em@tion had no significant pro-fibrogenic effect
after 24 hr in the study by Varela-Rey et al (1999)is lowest toxic concentration is approximately
82 times higher than the expected peak MDMA platraal (236.4 + 57.97 pg/l MDMA) after 125
mg, the proposed dose in this study. Liver exposui@drugs is often higher than plasma levels. In an
autopsy of a deceased ecstasy user, liver MDMA @amnation was 7.2 times higher than femoral
blood MDMA concentration (Rohrig and Prouty 199Phus, the peak liver exposure to MDMA in a
clinical setting should be approximately one-elgékihe concentration shown to impair cell viability
in these studies. This peak concentration woulg belbriefly sustained. Therefore it is unlikelath
MDMA exposures in clinical studies will approaclosle demonstrated in these studies to impair rat
liver cell viability or induce procollagen mRNA. ghier ambient temperatures appear to amplify the
degree and likelihood of hepatotoxicity, and sirstady participants will receive MDMA in a
comfortable room and the investigators will monitonbient temperature during the course of the
study, it seems especially unlikely that MDMA wiliduce hepatotoxicity. Nonetheless, people with
significant liver disease will be excluded from thiudy, and participants will be monitored for
hepatotoxicity with liver panels performed befotedy begin and at the time of medical examination
at the 2 month follow-up (see Table 2 above).

4.6.3. Neurotoxicity

Extensive studies in animals indicate that highrepeated dose MDMA exposure can oxidatively
damage serotonergic axons originating in the doegatie nucleus of the brainstem. This is associated
with decreases in serotonin, serotonin metabolited,serotonin transporter. Although some regrowth
occurs, seemingly permanent redistribution of axaias noted in a study with squirrel monkeys
(Hatzidimitriou et al. 1999). These serotonergiamdes have not been associated with lasting
behavioral impairment in the vast majority of anliretudies, despite dramatic serotonin depletions.
The great volume of research addressing MDMA neuroity is discussed in more detail in the
Investigator’'s Brochure and subsequent updateseirtvestigator's Brochure (Baggott et al. 2001;
Baggott and Jerome 2003; Jerome 2004; Jerome 2005).

Two studies performed by the same team of researdoenparing MDMA administration (three 7.5
mg/kg doses given i.p.) with the serotonin neuriotoX, 7-DHT in rats found that DHT, but not
MDMA, reduced serotonin transporter and brain sariot while increasing levels of glial fibrillary
acidic protein (GFAP) and heat shock protein (H®Rjrkers of neuronal injury (Wang et al. 2004;
Wang et al. 2005). MDMA lowered brain serotonin @edotonin transporter binding without altering
levels of serotonin transporter, GFAP or HSP, satigg a dissociation between brain serotonin levels
and other presumed markers of neurotoxicity. Thdystonducted in 2005 failed to find differences in
distribution of serotonin transporter, an indicatioat transporter functionality has not changed as
result of altered distribution. An investigationmdurons from the substantia nigra of mice given fo

5 mg/kg doses every 2 hours found signs of oxidastress, such as increased signs of DNA
fragmentation and ubiquitin-positive whorls, butsigns of cell death (Fornai et al. 2003). However,
in contrast, raphe neurons taken three weeks i&temreceived twice-daily s.c. doses of MDMA on
four consecutive days were much less able to toahspdioactively labeled proline, used as a measur
of axonal neurotoxicity (Callahan et al. 2001). Rie monkeys given 10 mg/kg MDMA exhibited
plasma MDMA levels ten times higher than those sedruman volunteers given MDMA (Bowyer et
al. 2003), and a recent study that plasma MDMAduisel monkeys given from 2.4 to 8.6 mg/kg
MDMA were far higher than expected via interspesealing. A commonly used means of calculating
human-equivalent doses in other species (Mechaal. 2005). These recent findings raise issues
concerning the interpretation of previous studieM®MA neurotoxicity that used doses based on



34 Protocol Version 28 May 07

interspecies scaling. Examining and consideringsghand other research findings continues to
demonstrate the contentious nature of findinggirgldao MDMA neurotoxicity.

We have carefully considered the risks of such atexicity and conclude that they are minimal in the
proposed study. This conclusion is supported byiecapand toxicokinetic evidence and is consistent
with the lack of toxicity in previous clinical MDMAstudies. A series of letters in the journal
Neuropsychopharmacologgiscussed the risks of neurotoxicity in MDMA stesli(Gijsman et al.
1999; Lieberman and Aghajanian 1999; McCann andalRie 2001; Vollenweider et al. 1999a;
Vollenweider et al. 2001), leading two of the joaireditors to conclude that there is no evideneg th
the MDMA exposures in the studies of Vollenweided acolleagues (similar to those currently
proposed) were neurotoxic (Aghajanian and Lieber@@01). Finally, the above described studies in
squirrel and rhesus monkeys suggest that use efspecies scaling to arrive at dosing in previous
studies produced inappropriately high doses of MDMA

Vollenweider and colleagues recently measured geirottransporter density using positron emission
tomography (PET) with'fCIMcN5652 before and after a single dose of MDMAenweider et al.
2000, data presented at the 2000 conference @¢hman Society for Psychiatry, Psychotherapy and
Neuromedicine). Vollenweider and colleagues werabisto detect any lasting effect of 1.5 or 1.7
mg/kg MDMA in a pilot study with six MDMA-naive héty volunteers and in a second study with
additional volunteers (n = 8). This ligand and nueasient technique had been previously reported by
another group to be sensitive to apparent serotiaisporter changes in illicit ecstasy users \&ith
least 70 drug exposures (McCann et al. 1998). fifid@asurement technique was validated in a study
using a baboon exposed to a neurotoxic MDMA regirfieheffel et al. 1998), and this validation
study found that PET tended to overestimate seimtoemsporter changes in most cases.

Imaging studies in repeated ecstasy users havéstamtty found lower serotonin transporter levels,
but these findings are also qualified by degreexgdosure and period of abstinence. Two research
teams imaged the brains of ecstasy users withahee digand (McCann et al. 1998; Buchert et al.
2003; Buchert et al. 2004; Buchert et al. 2005y o used different ligands (Reneman et al. 2001,
McCann et al. 2005). The most recent study comparegies with McN5652 and'C]DASB, a
newly developed ligand (McCann et al. 2005). Alldes found lower ligand binding, considered an
estimate of serotonin transporter binding, in trears of current ecstasy users. It is worth notfrag
recent studies (Buchert et al. 2004; McCann et2805) report a lesser degree of reduction in
estimated serotonin transporter sites than setireimitial report (McCann et al. 1998). A longitnal
study in current and abstinent ecstasy users (Buehal. 2005), and two cross-sectional comparison
studies of current and former ecstasy users (Budtel. 2003; Buchert et al. 2004; Reneman et al.
2001) found that estimated serotonin transporters sncreased as period of abstinence increased
(Buchert et al. 2005), and that estimated transpdsinding was similar to levels seen in controls
(Buchert et al. 2004; Reneman et al. 2001). Theystising the newly created ligand DASB failed to
find a significant relationship between period bsnence and estimated serotonin transporter sites
(McCann et al. 2005). Two research teams usingmdifft ligands found reduced binding in women
(Buchert et al. 2004; Reneman et al. 2001), thdrgheman and colleagues (2001) also compared
people reporting at least 50 exposures with peaple reported fewer than 50 exposures, and they
found that moderate ecstasy users (those repausegon fewer than 50 occasions) did not have
significant reductions in serotonin transporteesitThese findings suggest that effects on serotoni
transporter may be at least partly dependent oredegf use and time since last exposure.

Because of findings in humans and non-human anjntlaés possibility of neurotoxicity will be
discussed with all volunteers, even though strorigemce from studies in humans and non-human
animals suggests that the risk of neurotoxicityepldsy participating in this study is low.

Interspecies pharmacokinetic comparisons suppcet gafety of 125 mg MDMA in humans.
Vollenweider et al. (2001) compare published phawkmetic data for humans and rats and conclude
that human exposure to MDMA after 125 mg is siguaifitly less than the lowest known consistently
neurotoxic MDMA dose in Sprague-Dawley rats, 20 kggkc, (Battaglia et al. 1988; Commins et al.
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1987). At these doses, human MDMA plasma AUC ap@pmately 30% of the rat AUC. Similarly,
human Cmax are approximately 10% of rat Cmax.

We note that this comparison is limited by sevemlisiderations. First, it is not known whether rats
and humans have different vulnerability to the sawieMA exposure. Second, it is not known
whether metabolites of MDMA contribute to neurotityi. If they do, then the margin of safety for
125 mg MDMA should be even wider because formatibmetabolites is more extensive in rodents
than in humans. Third, rats and humans may diffehé brain concentration of drug produced by a
given blood concentration. In rats, MDMA conceritras in the brain are 7 to 10 times higher than in
plasma (Chu et al. 1996). In a human fatality, pastem MDMA concentrations were about 6 times
higher in the brain than in the plasma (Rohrig dwbuty 1992), although postmortem drug
redistribution may have occurred. If these datareliable, rats may have similar peak brain levels
humans when plasma levels are the same. Fourthptogicity in rodents appears to be increased by
hyperthermia in many studies. Finally, the thredhol neurotoxicity is not well established in rats
The threshold for neurotoxicity in Sprague-Dawletsrappears to be above 10 mg/kg (Battaglia et al.
1988) and below 20 mg/kg (Commins et al. 1987).réfoee, a conservative comparison indicates that
human MDMA exposure (measured as plasma AUC) &férmg is likely between 30% and 60% of
the exposure required for neurotoxicity in ratsc&8ese of non-linear pharmacokinetics and possible
differences in rat versus human MDMA disposition|east one researcher has concluded that using
interspecies scaling is not recommended for cdicigaquivalent doses in neurotoxicity studies (De
la Torre and Farre 2004). We think that the maggisafety is probably wider due to the presence of
hyperthermia and increased formation of toxic melitds in animal studies but not in clinical MDMA
trials.

In conclusion, the lack of apparent toxicity in yioeis clinical MDMA studies, evidence of unaltered
serotonin transporter density after similar doses] toxicokinetic comparisons suggest that the slose
of MDMA used in this study are unlikely to produceasurable neurotoxicity or significant adverse
functional consequences.

4.6.4. MDMA-Induced Neuronal Apoptosis (Programmed Cell Death)

Two in vitro studies have suggested that MDMA may trigger @ogned neuronal cell death
(apoptosis) under certain conditions. This phenamemas not been verifieid vivo. No cell death
occurs in regions containing the cell bodies ob&mrergic neurons after MDMA exposure (Fischer et
al. 1995; Hatzidimitriou et al. 1999; O'Hearn et H88). However, one study detected evidence of
non-serotonergic cell body damage in the rat sopeatsory cortex after 80 mg/kg MDMA (Commins
et al. 1987). It is theoretically possible thatstdamage was due to apoptosis. MDMA-induced
apoptosis appears to require high concentratioms exposure times. It is unlikely that 125 mg
MDMA in the currently proposed clinical study wiligger programmed cell death in neurons. In the
currently proposed study, the peak brain conceatratf MDMA is estimated to be approximately 6%
of a concentration that produced no toxicity a@t&mr of exposuren vitro.

Forty-eight hours of incubation with MDMA dose-degently decreased survival of cultured human
placental serotonergic cells (Simantov and Taub®®71 This decreased cell viability was
accompanied by DNA fragmentation and cell cycleestri(in the G2M phase). Forty-eight hour
exposure to 0.4 mM MDMA decreased cell survivall¥ £ 4%, while 1.2 mM MDMA decreased
cell survival by 61 £ 9%. In another study, theeeté of MDMA on cultured rat neocortical neurons
were studied at concentrations of 125 to 1QBDMDMA and exposure times of 1, 24, and 96 hours
(Stumm et al. 1999). Cell survival was decreased3%y + 11.4% at 96 hours after an average
exposure of 50uM MDMA, but not after 125uM MDMA. Stumm et al. also noted DNA
fragmentation and altered expression of the bcl-de®e, which supports the interpretation that
programmed cell death had occurred. The degregtofaxicity noted for MDMA in this study was
comparable to the toxicity produced by other stradty related amphetamines.

A study that used fluoro-jade staining to examirerbsections from rats killed 3 days after recegvi
10, 20 or 40 mg/kg MDMA found increased stainingniost brain areas in rats given 40 mg/kg
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MDMA, and in some brain areas in some rats givenn&fJkg MDMA (Schmued et al. 2003).
Increased signs of neuronal degeneration were glir@ssociated with hyperthermia, suggesting a
role of dose and body temperature in producingetteégects. However, as discussed earlier, another
study examining substantia nigra in mice giventaltdose of 20 mg/kg (four doses of 5 mg/kg) found
signs of oxidative stress, but failed to find sigh$érank cell death (Fornai et al. 2004).

It is unlikely that MDMA exposures in the currentproposed clinical study will approach those
demonstrated to trigger programmed cell death irores. If MDMA levels in the brain are about 6
times higher than in plasma (Rohrig and Prouty }9¢#en 125 mg MDMA should produce peak
plasma levels of 236.4 £ 57.97 ug/l MDMA (de la feoet al. 2000b) and peak brain levels of 1.4 +
0.3 mg/L. This estimated peak level is significaridss than the lowest drug concentration used in
either apoptosis study. While 0.4 mM MDMA or 77.8/itn had modest effects in the first study, 125
UM or 24.2 mg/L had no significant effect in the sed study. Peak plasma levels after a
supplemental dose of 62.5 mg follows 125 mg atddito be somewhat higher, but they are not likely
to approach levels in brain that produced cellhie@iven these concentration differences and thg lo
exposure times used in these studies, it doesemoh $ikely that human oral doses of MDMA would
be sufficient to induce programmed cell death inrops. Additionally, body temperature is only
slightly elevated in humans given MDMA in clinicgéttings, further reducing any possible effects due
to hyperthermia.

4.6.5. Reproductive and Developmental Toxicity

As discussed in the Investigator's Brochure, onenvaf studies of polydrug-using ecstasy users found
a possibly increased incidence of developmentabbalities when pregnant women used illicit
drugs including ecstasy (McElhatton et al. 1999erE is some contention as to whether the
developmental abnormalities reported in the stuglydacted by McElhatton and colleagues are, in
fact, the result of “ecstasy” consumption. Neonedtsd given repeated doses of MDMA show signs of
lower brain serotonin and showed impairments imnlieg and memory, with the neonatal period in
rats considered equivalent to the third trimestepregnancy in humans. Though results were likely
hampered by the extremely low use of ecstasy bgram women, a more recent case control study
also failed to find an association between ecstiggyin pregnancy and a heart defect (Bateman et al.
2004). In one study, rats given the very high, atge dose regimen of 20 mg/kg MDMA twice daily
from Day 11 to Day 20 performed less well on a @ssessing spatial learning and memory (Williams
et al. 2003), and had lower brain serotonin andatgreincreases in the dopamine metabolite
homovanillic acid (HVA) in frontal cortex, hippocams and striatum (Koprich et al. 2003A).
Maternal administration has produced contradictagults. Rats born to dams given twice-daily
injections of 15 mg/kg for 7 consecutive days wess active in a novel environment (Koprich et al.
2000B), yet lower brain serotonin was not deteataghts born to dams given twice-daily injectioris o
20 mg/kg MDMA for four days (Kelly et al. 2002). égnant women will be excluded from
participation in the proposed study and urine paegy tests will be performed before each drug
administration.

5. Previous Human Experience

Clinical MDMA research using healthy volunteers Heeen conducted by at least seven research
groups, including one in Switzerland. Double-blipthcebo-controlled MDMA studies have been
published in peer-reviewed journals. To date, thestnextensive studies have been carried out by
Franz Vollenweider of the University of Zurich ahi$ colleagues. They have administered up to two
doses of 1.5 to 1.7 mg/kg MDMA to 74 subjects. Ehessearchers have published studies of brain
imaging, EEG, cardiovascular, neuroendocrine arigestive effects of MDMA (Frei et al. 2001,
Gamma et al. 2000; Gamma et al. 2004; Liechti.€2@00a; Liechti et al. 2000b; Liechti et al. 2001a
Liechti et al. 2001b; Liechti and Vollenweider 20@0) Liechti and Vollenweider 2001b; Vollenweider
et al. 1998; Vollenweider et al. 1999; Vollenweidsral. 2005). The Zurich researchers have also
published a review of the data that notes gendérednces in MDMA effects (Liechti et al. 2001a),
and they have presented data at conferences igagsy the effects of up to two doses of 1.5 to 1.7
mg/kg MDMA on levels of serotonin transporter orgodgive function (Ludewig et al. 2003;
Vollenweider et al. 2000). A team of researchers Spain have measured the subjective,
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cardiovascular, and immunological effects of 50, I, 125 and 150 mg MDMA, alone and, in some
studies, in combination with ethanol (Cami et 8I0@, Hernandez-Lopez et al. 2002; Mas et al. 1999;
Pacifici et al. 1999; Pacifici et al. 2001; Padi®t al. 2002; Pacifici et al. 2004). This samarieat
researchers has investigated the effects of rapehises of 100 mg MDMA, with the second dose
given four or 24 hours after the initial dose (Eaet al. 2004; Pacifici et al. 2002), and they have
published countless pharmacokinetic and drug detectudies (e.g. de la Torre et al. 2000; de la
Torre et al. 2005; Navarro et al. 2001; Pichiniabt2002; Pichini et al. 2003; Pizarro et al. 2002;
Pizarro et al. 2003; Segura et al. 2002; Segural.e2005). While it appears that the researchers
reported data form the same sample in severalestuttiey have administered MDMA to 42 to 54
subjects. A team of researchers at Wayne Stateelsiiy in Detroit has assessed cardiovascular,
subjective, and neuroendocrine effects of about1l6l, and 2.1 mg/kg MDMA, as compared with the
psychostimulant d-amphetamine and the serotongasel and serotonin receptor agonist mCPP in 22
men and women with prior use of ecstasy (TancerJahdnson 2001). This team has also performed a
similar study of 1 and 2 mg/kg MDMA in 12 men andmen that also measured rewarding effects
(Tancer and Johanson 2003), and sought to replicadent drug discrimination findings in 8
volunteers given 1 and 1.5 mg/kg MDMA (JohansoaleR005). The Wayne State researchers have
presented data from studies of ambient temperatnde2 mg/kg MDMA in four subjects, and co-
administration of fluoxetine with 1.5 mg/kg MDMA ieight subjects (Tancer et al. 2003; Tancer and
Johanson 2004). Researchers at UCLA-Harbor MediCanter assessed cardiovascular,
neuroendocrine and some subjective effects of datgroses of MDMA that varied from 0.25 to 2.5
mg/kg MDMA in 18 men and women who had reported s@tstasy use (see IND #63,384, pp. 44-48
and pp. 52-70 for more details; Grob et al. 1998)ey also assessed the effects of two ascending
doses of MDMA on cerebral blood flow in a subsetesf individuals in the same sample (Chang et al.
2000). A team of researchers in the Netherlandsshafied the cardiovascular and subjective effects
of 75 mg MDMA in 12 men and women reporting ecstasy (Lamers et al. 2003; Samyn et al. 2002),
focusing on acute effects of MDMA related to driyiskills. The same team has recently examined the
acute effects of 75 and 100 mg MDMA on measuresngiulsivity, either when given alone or in
combination with ethanol, in 18 men and women pesfy experienced with ecstasy (Ramaekers and
Kuypers 2005). Researchers at the University ofif@aia-San Francisco have studied the
cardiovascular, subjective and neuroendocrine &sffet MDMA in eight men and women with past
experience with ecstasy (Harris et al. 2002; Lestexl. 2000). Lastly, researchers in England stlidi
the neuroendocrine effects and pharmacokinetid¥ & mg MDMA (equivalent to 40 mg freebase) in
eight drug-naive men, specifically examining change arginine vasopressin release (Fallon et al.
2002; Forsling et al. 2001; Henry et al. 1998). td®2.5 mg/kg MDMA was well tolerated in these
clinical trials, and no serious adverse events weported in any of the published or unpublished
reports. More information on the acute effects @NWA can be found in the Investigator's Brochure
(Baggott et al. 2001) and three successive re\sdiothe IB (Jerome and Baggott 2003; Jerome 2004;
Jerome 2005).

Clinically significant hypertension has occurred dnapproximately 5% of individuals enrolled in
controlled studies of MDMA (Grob et al., Unpublisheee also pp. 45 in IND #63,384; Vollenweider
et al. 1998), and significant hypertension has meduin at least one participant in the study of
MDMA-assisted therapy in people with PTSD (Mithaef@004a, personal communication to R
Doblin and L Jerome, Nov 4, 2004). However, hypesien subsided without clinical intervention in
all cases. Plans for monitoring and treating hygresion are described in detail below in “Monitoring
for Toxicity.”

A study of the effects of two separate sessionsMiiMA-assisted therapy in people with
posttraumatic stress disorder (PTSD) is underwayh@éfer 2004c). This study is described in IND
#63,384 and uses two doses of 125 mg MDMA or placgben three to five weeks apart. Nine
participants have completed the study of MDMA-gssistherapy in the treatment of people with
PTSD that is taking place in Charleston, SC, aml articipants underwent two open-label sessions
of MDMA-assisted psychotherapy. The blind has bbmken for these nine participants. Five had
received MDMA, and four received placebo. A psyclgidt assessed participants with the CAPS, the
Impact of Events scale (IES) and SCL-90-R. All participants who received MDMA-assisted
therapy had improved CAPS scores two months dfeesécond experimental session, and one of four
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participants who received placebo-assisted theregal improved CAPS scores. The other placebo
participants showed worsening PTSD symptoms (paismmmmunication R. Doblin August 2005).

A team of researchers in Spain have administerech@075 mg MDMA, or placebo to women with
PTSD arising from a sexual assault. This study e#ported no serious adverse events. However, this
study has since been halted due to political carscerpressed by the local anti-drug authority (Bopus
2003, communication to R Doblin and L Jerome, Jand®, 2003). Since the study was halted
without being discontinued, the blind was not broked it is not known whether participants received
the experimental intervention or placebo. MDMA Haesen tolerated by participants in both the
ongoing and the halted study.

There also exists an extensive history of using MO an adjunct to psychotherapy prior to
scheduling (Adamson 1985; Greer and Tolbert 1986gand Tolbert 1998; Grinspoon and Bakalar
1986; Metzner and Adamson 2001; Stolaroff 2004; méd 1998). Narrative accounts and case
reports of MDMA given in these circumstances intBdathat MDMA was tolerated and that no
serious adverse events occurred. Two uncontroliedies of MDMA (Downing 1986; Greer and
Tolbert 1986), including one performed in a psybleoapeutic context (Greer and Tolbert 1986) also
found that participants tolerated MDMA and reporteal serious adverse events. Lastly, during a
period lasting from 1988 to 1993, psychotherapistsSwitzerland were permitted to administer
MDMA to patients (Gasser 1994; Widmer 1998). Théserapists reported that MDMA-assisted
psychotherapy was tolerated and did not report samous adverse events occurring after MDMA
administration.

In summary, researchers have measured the cardidags physiological, neuroendocrine,
neurofunctional (PET and EEG), psychiatric, andjextive effects of MDMA at doses ranging from
0.25 to 2.5 mg/kg, and are currently studying tfieces of 125 mg MDMA given as an adjunct to
psychotherapy in people with PTSD. MDMA has beenegally well tolerated in these studies, and
we are aware of no drug-related serious adverset®v@articipants with and without previous
experience with MDMA reported that the effects oDMA were mostly pleasant and otherwise
tolerable (Cami et al. 2000; Farre et al. 2004;Gebal. 1996; Harris et al. 2002; Hernandez-Logtez
al. 2002; Liechti et al. 2001; Tancer and Johar2@®l; Tancer and Johanson 2003; Vollenweider,
1998). Occasionally, dysphoric responses to MDM#&ehaccurred, but have always resolved within
several hours, and transient changes in thoughtepses are reported (Harris et al. 1998;
Vollenweider et al. 1998). Clinically significanypertension has occurred in several volunteersgthe
cases are discussed above. To date, there is ivatind that administration of MDMA in controlled
settings has any adverse effects on cognitive imm¢Grob et al. Unpublished; Ludewig et al. 2003;
Vollenweider et al. 2000). Grob et al. did not detany change in neurocognitive function in their
volunteers. Similarly, Vollenweider and colleagyésidewig et al. 2003; Vollenweider 2001; IND
#63,384 pp. 189-190; Vollenweider et al. 2000) reploat retrospective analysis of their studies did
not detect any lasting effect of MDMA on psycholmiand neuropsychological measures, cerebral
blood flow (H,"™O-PET), and electrophysiological indices of infotima processing such as prepulse
inhibition of the startle reflex (PPI) and brain wea activity (EEG/ERP). Most importantly,
preliminary analysis using positron emission tonapdy (PET) and the radioligand McN-5256
revealed no significant changes in estimated seimtansporter density four weeks after a single
dose of MDMA (1.5-1.7 mg/kg) in MDMA-naive voluntag(Vollenweider et al. 2001). This data and
the history of past use of MDMA in psychotherapjoptto scheduling indicate that MDMA can be
safely administered to humans.

6. Drug Dependence and Abuse Liability

MDMA is classified as a Schedule | compound (in t3arland “Betdubungsmittel”) with a high
potential for abuse, primarily because of its ussdttings such as “rave” or dance parties. Whethe
not MDMA's abuse potential will negatively affecTBD patients exposed to MDMA in a therapeutic
context is an open question for which there is rectl data. However, instead of experiencing
euphoria, people with PTSD undergoing MDMA-assispsychotherapy are likely to experience
painful and frightening emotions and memories eglaio the original traumatic incident. During
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MDMA-assisted therapy, they are expressly direttedonfront and process emotionally intense, and
often upsetting, material. As a result, it seemékely that people with PTSD undergoing this
emotionally challenging psychotherapy will find tBgperience pleasurable or safe enough to pursue
MDMA use in unsupervised and uncontrolled settings.

In the currently proposed study, diversion is notissue because MDMA will only be administered
under supervision of a research psychiatrist ank®-home doses will be permitted.

Recreational use of MDMA first appeared possiblyeady as the 1960s (see Shulgin 1991) and is
known to have occurred during the late 1970s anlg €880s. Instances of abuse and dependence in
users have been reported (Jansen 1995; Topp &0%8). While studies using non-representative
samples, including samples of drug users, havertegpdiagnosing up to 30% of users with abuse or
dependence (Topp et al. 1999 Cottler et al. 20813urvey of a representative sample of young
Munich residents found that 6% of people reporgogtasy use had signs of abuse or dependence on
the drug. This suggests that some people who taktasy may develop substance abuse or
dependence. Several studies have found that inrgempeople begin using ecstasy only after they
have begun using cannabis or other illicit substan®edersen and Skrondal 1999; see also age of
onset in Daumann et al. 2004, for example). Meagureward value by finding the point at which
people would switch from receiving drug to eithesirmg up or receiving money, Tancer and Johanson
(2003) found that 2 mg/kg MDMA and 20 mg d-ampheterhad higher reward value than placebo,
and that 1 mg/kg MDMA and 10 mg d-amphetamine ditlhrave significantly higher reward value
than placebo. Participants in this study were setefor past use of ecstasy and minimal use ofrothe
substances, so it seems likely that participantsigstudy would assign high reward value to MDMA.

Studies in rodents (e.g. Cornish et al. 2003; Rixbket al. 2004; Schenk et al. 2003; Wakonigg et al.
2004) and non-human primates (Beardsley et al. ;1R&ftegrossi et al. 2002; Fantegrossi et al. 2004;
Lamb and Griffith 1987; Lile et al. 2005) suggesiatt animals will self-administer MDMA.
Conditioned place preference, referring to the éeiagt to spend more time in a chamber associated
with an injection of the drug, was reported to gdourats given MDMA (Bilsky et al. 1990; Cole and
Sumnall 2003; Meyer et al. 2002). A study that eixesth the rapidity with which a drug-naive rat
descended a runway to obtain an injection of MDMgodound that descent was more rapid when
MDMA was available (Wakonigg et al. 2004). All diese findings suggest that MDMA possesses
some reward value for rats, usually considereda af human abuse potential.

A number of studies have found that non-human pgemaelf-administer MDMA, though to date, all
studies have employed animals previously expergbnadth the self-administration of other
substances, such as cocaine or methamphetamimer;, pievious to the study or with cocaine offered
before MDMA. Rhesus monkeys self-administered agraye of 2 to 4 mg/kg MDMA in one study
(Fantegrossi et al. 2004) during twice-daily haumg sessions occurring approximately three times a
week. Less self-administration was seen at theoéaah eighteen-month period, suggesting that when
repeatedly self-administered, MDMA loses some relwacentive. Rhesus monkeys were willing to
work to self-administer MDMA, but they were willirtg work harder to self-administer cocaine (Lile
et al. 2005). Overall findings in non-human pringagipport the presence of at least some abuse
liability. Baboons that had previously self-admiaied cocaine also self- administered MDMA
(Beardsley et al. 1987).

Drug-naive participants without any major psychaiinesses who were taking part in clinical tsial
of 1.5 to 1.7 mg/kg MDMA conducted in a non-psydtesaipeutic setting reported that they had no
interest in self-administering the drug outside ¢befines of a controlled laboratory setting (Ligah

al. 2001).

There is known to be significant comorbidity fobstance abuse among patients with PTSD, though
specific data on the relationship between MDMA ase PTSD have not been reported. Currently,
there is no definite evidence concerning the caselations between the two disorders, and it is
unclear whether posttraumatic stress disorder pitatés substance abuse or whether people with pre-
existing substance abuse are at greater risk f@DPTCurrently, the most commonly accepted
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hypothesis for the relationship between PTSD atdtamce abuse is that of self-medication (Meisler,
1996). Since individuals undergoing the proposedtent will be encouraged to confront the
traumatic events during MDMA-assisted therapy nathan defending against them or avoiding them,
it seems likely that these individuals will subseqtly be less inclined to choose to self-medicate
through the self-administration of MDMA. If our hgghesis is correct that MDMA assisted
psychotherapy will alleviate symptoms of PTSD, tparticipants will be at reduced risk for substance
abuse in general following MDMA-assisted psychodipgr because they will have a reduced
motivation to self medicate. There will be no ogpaoity for diversion in this study because all dose
of MDMA will be administered within the clinic, arttiere will be no take-home doses.
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