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Introductory Statement and General Investigational Plan

This protocol is for a randomized, dose-response, Phase II pilot study of (+)-3,4-
methylenedioxymethamphetmaine (MDMA)-assisted psychotherapy in twelve subjects
with anxiety related to advanced-stage cancer. Subjects will have less than a year of
estimated life expectancy and will either not have adequately responded to anxiolytic
treatments or will have refused to take anxiolytic medications. The study is being
conducted in order to develop our treatment method and to gather preliminary evidence
about whether this treatment may be safe and efficacious in this population.

Eight of twelve participants will be assigned to the Experimental Intervention dose
condition, and four of twelve will be assigned to the Low Dose condition. Participants
enrolled in the study will receive two sessions of MDMA -assisted psychotherapy
separated by a two to three week interval, and they will be assessed for up to two months
after the second experimental (MDMA) session. Anxiety, quality of life, life function,
and pain will all be assessed regularly for the duration of this study. It is expected to take
around one year to complete this study.

MDMA is a ring-substituted phenylisopropylamine derivative invented by the E. Merck
of Darmstadt, Germany pharmaceutical company in 1912 that bears structural and
pharmacological similarities to both the stimulant amphetamine and the hallucinogen
mescaline. It has the chemical name N,-alpha-Dimethyl-1,3-benzodioxole-5-ethanamine,
and is described by the chemical formula C;;H;sNO,. The drug is a white, crystalline
powder and will be administered orally in capsule form (see also FDA Drug Master File
6293). Some investigators have categorized MDMA as belonging to a novel drug class,
the “entactogens” (Greer and Tolbert 1998; Nichols and Oberlender 1990; Shulgin 1990).
This term refers to MDMA and similar substances possessing a unique set of
pharmacological and psychological effects, including increased feelings of rapport with
others, increased sensitivity to emotions and increased insights about the self, especially
in the context of interpersonal relationships. These effects make MDMA an attractive
adjunct in psychotherapy.

Prior to placement into Schedule I, MDMA was used in combination with psychotherapy
in the treatment of neuroses, relationship problems, and PTSD (Adamson 1985; Greer
and Tolbert 1998; Metzner and Adamson 2001; d’Otalora 2001). It was also used in the
treatment of some individuals with chronic pain (Holland 2001; Greer and Tolbert 1998)
and in individuals with advanced cancer (Holland 2001; Stevens 2000; Stevens 1999;
Stevens 1997). Case reports and narrative accounts of MDMA-assisted therapy indicate
that the treatment was often successful (Adamson 1985; Gasser 1994; Greer and Tolbert
1998; Metzner and Adamson 2001; Stolaroff 1997; Widmer 1998). A discussion of
MDMA -assisted psychotherapy and a discussion of several case studies appeared in a
peer-reviewed journal (Greer and Tolbert 1998).

This pilot study is part of a program of research to evaluate and develop procedures for
using MDMA as an adjunct in psychotherapy. This program of research will include
studies intended to further develop and standardize MDMA -assisted psychotherapy in



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

people with posttraumatic stress disorder (PTSD), anxiety related to a diagnosis of
advanced-stage cancer or other terminal illnesses, and potentially other patient
populations. If it is found that MDMA-assisted psychotherapy seems safe and efficacious
in one or more of the patient populations studied, then MAPS will seek to conduct Phase
III studies of MDMA -assisted psychotherapy in larger populations. This is part of a plan
to develop MDMA into a prescription medication.

In a teleconference meeting conducted on June 24, 1999, Dr. Cynthia McCormick,
Director of the Division of Anesthesia, Critical Care and Addiction Drug Products, stated
that the FDA supported a proof of principle study of MDMA -assisted psychotherapy in
people with cancer (Memorandum of Telecon Meeting Minutes, July 23, 1999). The
meeting was conducted in relation to a study proposed in 1999 by Dr. Charles Grob of
UCLA-Harbor Medical Center. Dr. Grob has subsequently obtained FDA permission for
his on-going study of psilocybin-assisted psychotherapy in subjects with anxiety
associated with cancer.

If data collected from the proposed study of MDMA -assisted psychotherapy in people
with advanced-stage cancer indicates that the experimental intervention shows promise of
meaningful improvements or significant benefits and can be administered with an
acceptable risk/benefit ratio, we will design a second pilot study. This second pilot study
will be conducted with a larger sample to increase the statistical power of our findings. In
addition, the second pilot study will be used to further refine and standardize MDMA -
assisted psychotherapy in these patients. The second study will also aid the further
development of an operationalized treatment manual that can be used to evaluate
investigator adherence to the principles and practices of MDMA-assisted psychotherapy.

If the results of these pilot studies in people with cancer-related anxiety produce

favorable results, the data gathered from these studies will be used to inform the design of
two large (N = at least 280) multi-site Phase III studies. MAPS' Clinical Plan (Doblin
2002) estimates that this process will require at least 5 years and will involve at least 600
subjects.
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The Investigator’s Brochure

Volume 1 of the Investigator’s Brochure has already been submitted to FDA on October
1, 2001, as part of the initial IND application #63,384 for Dr. Mithoefer’s MAPS-
sponsored pilot study of MDMA-assisted psychotherapy in subjects with chronic
posttraumatic stress disorder (PTSD).

Update #1 of the Investigator’s Brochure, dated January 20, 2003, and Update #2 of the
Investigator’s Brochure, dated July 16, 2004, are being submitted as part of this
application for Dr. Halpern’s MAPS-sponsored pilot study of MDMA -assisted
psychotherapy in subjects with anxiety related to a diagnosis of advanced-stage cancer.
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The Protocol

This protocol is for a randomized, double-blind dose-response study of MDMA -assisted
psychotherapy in people experiencing anxiety as a result of diagnosis with advanced-
stage cancer. The study is intended to investigate the safety of MDMA -assisted
psychotherapy in these subjects. The study will also measure anxiety, quality of life, and
pain in order to determine whether a psychoactive dose of MDMA and/or a minimally
active dose, will reduce anxiety, improve quality of life, reduce use of anxiety and pain
medications, and increase life functioning.

Study Objectives

The proposed study is primarily intended for two purposes. The first is to explore
whether MDMA -assisted psychotherapy can safely be administered to cancer patients
with a prognosis of less than 12 months who suffer from anxiety related to the advanced-
stage cancer diagnosis who have either failed to respond adequately, if at all, to previous
medications for anxiety or who have refused anxiolytic medications. The second purpose
is to determine whether this therapy will produce improvements in symptoms of anxiety.
Anxiety will be assessed prior to any intervention, immediately after the experimental
intervention sessions, at a follow-up evaluation conducted two months after the second
experimental session, and in review of a Daily Diary tracking use of anxiolytic and pain
management medications. The Spielberger State Trait Anxiety Inventory (STAI; see
below under “Measures”) will serve as a primary outcome measure of anxiety.
Participants must have a score of 40 or higher on the STAI in order to be enrolled in the
study. Improvement will be indicated by lower scores on established outcome measures
of anxiety symptoms (STAI, (the primary outcome measure for anxiety), HAM-A, and
SCL-90-R) (see Table 3 for the key to abbreviated test names), and reduced use of
anxiolytic medications.

A secondary aim of this proposed study is to evaluate whether the experimental
intervention translates into meaningful improvements in quality of life. Clinician and
participant-rated measures on quality of life will be administered and assessed throughout
the study (see Table 1 for the timeline). The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire EORTC-QLQ-C30 will serve as a
primary outcome measure of quality of life. Additional measures assessing quality of life
include hopelessness (BHS), suicidal ideation (SAHD), spiritual well-being (FACIT-Sp),
self-expansiveness (SELF), depression (HAM-D and SCL-90-R), symptom prevalence
and frequency and associated distress (MSAS), physical performance (KPRS), reductions
in extent or intensity of experienced pain and resultant use of pain-relieving medications
(VAPS, Daily Diary, and MSAS). (See Table 3 for more details on measures.)

The specific hypotheses to be tested by the proposed study are:

1. MDMA can be administered to participants with advanced-stage cancer without
serious adverse events.
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2. Participants receiving MDMA-assisted psychotherapy will experience dose-
dependent decreases in signs and symptoms of anxiety after each experimental
session and at two months after the second MDMA session, as measured by the
clinician-rated STAI, HAM-A, and the SCL-90-R anxiety-assessing components.

3. Participants receiving MDMA -assisted psychotherapy will experience dose-
dependent decreases in use of PRN anxiolytic medications (for example,
benzodiazepines) for treatment of symptoms of anxiety, as indicated by review of
anxiolytic medication usage from the participant’s Daily Diary.

4. Participants receiving MDMA-assisted psychotherapy will experience dose-
dependent improvements in quality of life extending to the final follow-up two
months after the second MDMA session, as measured by the BHS, EORTC QLQ-
C30, FACIT-Sp, MSAS, KPRS, portions of the SCL-90-R, and the SELF.
Participant’s Daily Diary and VAPS will also provide data that measure potential
improvement in quality of life.

5. Participants receiving MDMA -assisted psychotherapy will experience dose-
dependent reductions in pain that will last for at least the duration of the study, as
measured by the VAPS and through review of pain-control medication usage in the
participant’s Daily Diary, with dose and/or frequency of use expected to decrease
after MDMA -assisted psychotherapy.

Background and Significance

As described above in the Introductory Statement to this protocol and in IND #63,384,
MDMA is a ring-substituted phenylisopropylamine derivative with a unique profile of
psychopharmacological effects that make it well-suited as an adjunct to intensive
psychotherapy. MDMA has been hypothesized to represent a new class of psychoactive
agents, called “entactogens” (Nichols 1986; Nichols and Oberlender 1990), producing
feelings of closeness to others, empathy, well-being, and insightfulness, with little
perceived loss of control (Grinspoon and Bakalar 1986; Hegadoren et al. 1999; Nichols
1986; Shulgin and Nichols 1978). There is considerable previous human experience with
the use of MDMA in the context of psychotherapy. Before MDMA was classified in
1985 as a Schedule I controlled substance, a number of therapists employed it as an
adjunct to psychotherapy in the United States and Europe (Adamson 1985; Gasser 1994;
Greer and Tolbert 1998; Greer and Tolbert 1986; Grinspoon and Bakalar 1986; Metzner
and Adamson 2001; Stolaroff 1997; Widmer 1997). Although no well-controlled trials
were conducted, these therapists concluded that MDMA could safely be administered in
an outpatient setting and was clinically useful in treating various psychiatric conditions,
including anxiety associated with a diagnosis of advanced cancer. More recently,
placebo-controlled clinical trials have confirmed reports from these therapists that
MDMA produces an easily-controlled, time-limited alteration of emotion characterized
primarily by euphoria, increased well-being, sociability, self-confidence, and
extroversion (Cami et al. 2000; Harris et al. 2002; Liechti et al. 2001a; Tancer and
Johanson 2001; Vollenweider et al. 1998).
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Anxiety, depression, chronic pain, and unresolved family issues can become serious
physical and mental health problems for individuals living with a terminal illness. End-
of-life problems, including pain management, are increasingly understood by caregivers
and the public as significant public health concerns (Potter et al. 2003; Randall-David et
al. 2003; Shvartzman et al. 2003). Efforts to improve the quality of life for these
individuals are clearly a public health priority. Recent efforts to devise more effective
medication management for pain control (MacPherson 2002; Thomas and von Gunten
2003), improve family communication and support (Wells et al. 2003), and to diagnose
and treat psychiatric conditions that may emerge after diagnosis are all examples of
improving care for the terminally ill. The frustration experienced by people with terminal
illness with respect to limited treatment options, inadequate pain control, fears of
eventual loss of autonomy, fear of stigma associated with receiving psychological
counseling, and resentment about dependence on psychopharmacological agents has left
some of these individuals with overwhelming suffering in their remaining days of life.
These are some of the problematic issues that also underscore the continued drive for
legislation supporting physician-assisted suicide. The assisted suicide

law in Oregon (the “Oregon Death with Dignity Act;” Oregon Revised Statute § 127.800-
897; www.ohd.hr.state.or.us/chs/pas/pas.cfm), a 1994 voter initiative, allows adults who
are terminally ill to make requests for assistance in their suicide from their physicians:
171 individuals have ended their life through this mechanism since the program
commenced in 1997. This Oregon initiative indicates that approved treatments and
supports (including hospice service) clearly fail to meet the needs of some terminally ill
individuals. The scientific investigation of more effective treatments and a wider array of
treatments is of substantial public health importance.

Pharmacotherapy and psychotherapy are two interventions employed towards reducing
the symptoms of anxiety experienced by those with a medical condition that has a poor
prognosis for survival. Developing drugs and psychotherapeutic treatments that can aid
people with terminal illnesses in revising their assessment and management of stressors
that promote the expression of anxiety, panic, and other symptoms of an anxiety disorder
may be one means of broadening and improving upon the array of effective treatment
options available as well as further alleviating some of the suffering of individuals who
experience inadequate relief from standard treatment measures. In their recent report,
McClain et al. (2003) support developing additional palliative care interventions to
improve the well-being of people with advanced-stage cancer by “... keeping
psychological distress of patients who are facing death to a minimum. What is less clear,
however, is whether interventions exist that can help raise a terminally ill individual’s
sense of spiritual well-being.” Anecdotal reports of past experience with MDMA -assisted
psychotherapy suggest that it could serve as such a treatment. On the basis of past reports
of successful treatment of anxiety associated with advanced-stage cancer with MDMA -
assisted therapy, and on the basis of its reported entactogenic effects (Greer and Tolbert
1998; Holland 2001), we hypothesize that psychotherapy conducted in combination with
MDMA will produce symptomatic improvement in patients with advanced-stage cancer.
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Moreover, resultant decreased use of anxiolytic agents may better preserve cognition and
sensorium, and therefore could significantly improve the individual’s quality of life.
Chronic use of benzodiazepines for the treatment of anxiety, for example, induces side-
effects of compromised sleep architecture, memory difficulties, a plethora of other
cognitive impairments, and general lethargy.

The subject population was selected in part because patients with advanced-stage cancer
can fail to obtain satisfactory relief from currently available treatments. Furthermore
patient and therapist reports of MDMA-assisted psychotherapy conducted prior to the
placement of MDMA into Schedule I are suggestive of therapeutic benefits not
achievable through other interventions. The qualities that have been associated with
MDMA -assisted psychotherapy in anecdotal reports (i.e. decreased defensiveness,
decreased stress, and enhanced alliances between subject and therapist, or between the
subject and other relatives present) may be particularly useful in the treatment of
anxiogenic cognitions, behaviors, and resultant emotions associated with terminal illness.
Anxiety disorders involve prominent fear responses including panic attack. In a
structured psychotherapeutic environment, review of anxiogenic issues and fears
(including the fear of death) affords the opportunity to reduce or eliminate symptoms of
anxiety both during the therapy session as well as after. Early clinical experience with
MDMA is consistent with the hypothesis that MDMA can increase the therapeutic
effectiveness of psychotherapy for people with terminal illnesses. The combination of
anxiolysis (reduction in fear and anxiety), euphoria, feelings of interpersonal closeness,
and facilitated recall for past events may maximize or amplify the benefits of
psychotherapeutic interventions.

Previous Clinical Experiences with MDMA-Assisted Therapy

Prior to placement into Schedule I, MDMA was used in combination with psychotherapy
in the treatment of neuroses, relationship problems, and PTSD (Adamson 1985; Greer
and Tolbert 1998; Metzner and Adamson 2001; d’Otalora 2001). It was also used in the
treatment of some individuals with chronic pain (Holland 2001; Greer and Tolbert 1998)
and in individuals with advanced cancer (Holland 2001; Stevens 1997; Stevens 1999;
Stevens 2000). Case reports and narrative accounts of MDMA-assisted therapy indicate
that the treatment was often successful (Adamson 1985; Gasser 1994; Greer and Tolbert
1998; Metzner and Adamson 2001; Stolaroff 1997; Widmer 1998). A discussion of
MDMA -assisted psychotherapy and a discussion of several case studies appeared in a
peer-reviewed journal (Greer and Tolbert 1998).

In a psychotherapeutic context, MDMA was reported to produce a lowering of defenses
and greater ability to think about and reflect on distressing thoughts and feelings (Naranjo
2001; Greer and Tolbert 2001; Greer and Tolbert 1998; Metzner and Adamson 2001).
When spending time with loved ones, individuals who took MDMA in therapeutic
contexts often spent time discussing painful or emotionally sensitive topics, such as the
impending death of a loved one in the advanced stages of cancer (Stevens 1997; Stevens
1999; Stevens 2000). Reduction in pain was often reported (Greer and Tolbert 1998;
Holland 2001; Stevens 1997; Stevens 1999; Stevens 2000). In an uncontrolled study of
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MDMA -assisted therapy (described below), couples or groups undergoing MDMA-
assisted therapy reported increased intimacy and closeness to others (Greer and Tolbert
1986).

Individuals with PTSD sometimes vividly recalled or re-experienced parts of traumatic
events (d’Otalora 2001), sometimes experiencing great distress as they did so, but they
were able to return to the state of reduced fear and trust induced by MDMA. While
therapeutic contexts often differed across practitioners (compare Naranjo 2001 with
Metzner and Adamson 2001), all practitioners used largely client-centered therapies
aimed at fostering openness to the emotional and cognitive (insight and recall-related)
effects of MDMA.

Greer and Tolbert’s (1986) uncontrolled, non-blinded study of MDMA in a therapeutic
context found that most of the 29 individuals with mild to moderate psychological
difficulties reported obtaining at least some lasting benefits after MDMA-assisted therapy
(Greer and Tolbert 1986). During MDMA -assisted therapy, nearly all participants
described experiencing both positive and undesirable effects. Positive effects included
increased closeness and positive changes in attitude, and undesirable effects included
self-dissatisfaction and mild depression. Written follow-up questionnaires, completed two
months to two years after the therapy session, found that many participants continued to
experience positive life changes, including changes in attitudes and beliefs, strengthened
interpersonal relationships, and decreased non-medical or habitual substance use. Given
the lack of appropriate controls and unblinded study design, one cannot exclude the
possibility that some factor other than MDMA produced these improvements, but the
study does demonstrate that individuals with mild to moderate psychological disorders
can safely undergo MDMA -assisted therapy without deterioration in mental health, and
that they were more likely to have improved quality of life afterwards.

Controlled studies assessing the subjective effects of MDMA in a non-therapeutic context
reported that MDMA produced an increase in positive mood and positively experienced
alteration in consciousness, anxiety relating to fears of losing control, and alterations in
perception (Cami et al. 2000; Grob et al. 1996; Harris et al. 2002; Liechti et al. 2001a;
Tancer et al. 2003; Vollenweider et al. 1998). Effects appeared to be similar in
individuals who had past experience with ecstasy (e.g. Cami et al. 2000; Grob et al. 1996;
Harris et al. 2002; Tancer et al. 2003) and in drug-naive samples (e.g. Liechti et al.
2001a; Vollenweider et al. 1998). Though MDMA increased both positive and negative
mood, participants in these studies tolerated these effects well. These effects are
somewhat comparable to effects reported in therapeutic contexts. However, it is expected
that individuals undergoing MDMA -assisted therapy may be liable to experience more
intense dysphoria, especially in relation to the condition or disorder with which they are
grappling. Conversely, individuals struggling with anxiety, grief, fear, or rage, whether as
a result of advanced-stage cancer or from a traumatic event, may also reach a greater
sense of compassion for the self and others in settings constructed to foster these feelings.
It should be noted, however, that the therapy proposed for this study in the experimental
MDMA -assisted treatment sessions will have the intention of confronting and working
through difficult emotions. Hence, signs of psychological distress or other unpleasant

10
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psychological reactions are to be expected. During the preparatory sessions, participants
will be made aware of the fact that difficult emotions, including grief, rage, fear, or panic,
may arise during the experimental sessions and should be understood as an opportunity
for addressing and dealing with these events (see the Treatment Manual; Ruse et al.
2004). Hence temporary intensification of anxiety, if it occurs, will be considered an
important element of the therapeutic process that may contribute to resolution or
improved acceptance of anxiety and other intense emotions associated with the
participant’s anxiety disorder.

In the current study, MDMA given in combination with psychotherapy within a
comfortable setting is expected to reduce anxiety through confronting or accepting fears
and concerns relating to deterioration in health and impending death. Anxiety is expected
to decrease both acutely during the experimental session and on subsequent assessments
performed one week after each experimental session and two months after the second
session of MDMA -assisted therapy. It is expected that MDMA will be well-tolerated in
this population. Quality of life is expected to increase after a fully active dose of MDMA
as a result of reduced anxiety relating to the cancer diagnosis and increased self-
acceptance. Participants are expected to use anxiolytic medication less often during the
course of the study, and they will experience less pain at least immediately after a fully
active dose of MDMA.

Investigators and Institutional Review Board

Principal Investigator

John H. Halpern, M.D., is Associate Director of Drug Abuse Research at McLean
Hospital, Belmont MA. He is a licensed physician and will be re-certified in Advanced
Cardiac Life Support (ACLS) prior to the first experimental session. Dr. Halpern has
completed a multi-year research fellowship at McLean Hospital’s Alcohol and Drug
Abuse Research Center (ADARC), and he is Associate Director of Substance Abuse
Research at the Biological Psychiatry Laboratory. Dr. Halpern is Board Certified in
General Psychiatry (ABPN). For more information, please see the CV submitted along
with this protocol in the Appendix. Dr. Halpern will administer the informed consent and
perform psychiatric screening for all prospective participants. He will conduct all non-
drug psychotherapy sessions along with Dr. Naidoo, and he and Dr. Naidoo will conduct
both drug-assisted psychotherapy sessions. He will assess vital signs during experimental
sessions, following the instructions of the internist. Dr. Halpern will administer outcome
measures to participants, and he will store and computerize all data. As Principal
Investigator, Dr. Halpern is responsible for all administrative and general issues related to
conducting this study.

Additional Investigators

Todd D. Shuster M.D. is a clinical oncologist at the Department of Medical Oncology at
the Lahey Clinic Medical Center in Burlington, MA. Dr. Shuster is Board Certified in
Internal Medicine, Oncology, and Hematology, and has maintained a fulltime medical
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oncology practice since completion of a Research Fellowship in Hematology/Oncology at
the Beth Israel Hospital of Boston in 1995. Dr. Shuster will perform oncology
assessments and will medically pre-screen his patients with advanced-stage cancer who
are interested in study participation. He will administer pre-screening informed consent,
review relevant information such as medical history, and will perform the initial medical
examination and the examination occurring during the course of the study. Dr. Shuster
will monitor all ongoing study data to ensure that subjects remain qualified for study
participation.

Umadevi Naidoo is a psychiatrist working at the Erich Lindeman Mental Health Center.
Dr. Naidoo is a board-eligible psychiatrist who has completed a Fellowship in
Psychosocial Oncology at the Dana Farber Cancer Institute. She will conduct non-drug
and experimental (drug-assisted) therapy sessions with the principal investigator.

Arthur Siegel is Chief of Internal Medicine at McLean Hospital and is Board Certified in
Internal Medicine. Dr. Siegel will examine and discuss the medical records and other
relevant medical information of each prospective participant to ensure that they meet all
criteria for study participation. He will act as on-site medical supervisor during the
experimental sessions, remaining on-call and on-grounds during each experimental
session, reachable through emergency radio if needed in the case of a medical
emergency. Dr. Siegel will monitor all ongoing study data to ensure that subjects remain
qualified for study participation.

Researcher Addresses

John H. Halpern, M.D.

Associate Director of Substance Abuse Research
Biological Psychiatry Laboratory

Alcohol and Drug Abuse Research Center
McLean Hospital

Todd D. Shuster, M.D.
Senior Staff, Medical Oncology
Lahey Clinic Medical Center

Umadevi Naidoo, M.D.

Erich Lindemann Mental Health Center
Department of Psychiatry
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Arthur J. Siegel, M.D.
Director, Internal Medicine
McLean Hospital

Institutional Review Boards

This protocol has been reviewed and approved by the Institutional Review Board of
McLean Hospital, a psychiatric hospital affiliated with Harvard Medical School. The IRB
at McLean Hospital may be reached through the following address:

Peter Paskevich
McLean Hospital Office of Research Administration

The protocol has also been approved by the Institutional Review Board at the Lahey
Clinic. The Lahey Clinic IRB may be reached at the following address:

Mary Oster

Director of Research Administration
Office of Research Administration
The Lahey Clinic Medical Center

Subjects

The researchers will enroll twelve men and women diagnosed with advanced-stage
cancer and with 12 months or less of expected remaining life who are experiencing
diagnosis-associated anxiety. Participants will either be individuals who have failed to
respond adequately, if at all, to anxiolytic medications or who refuse anxiolytic
medications. Advanced-stage cancer is defined specifically for each cancer, but generally
refers to a condition where the cancer is considered incurable or inoperable. Individuals
may be men or woman aged 18 or older. Participants will have symptoms of anxiety
and/or panic associated with the diagnosis of cancer (as opposed to a history of an
anxiety disorder distinct from the diagnosis of cancer) that are clinically significant
enough that the subject has been offered and/or prescribed standard medications or
psychotherapy for alleviating these symptoms. Participants must have a score of 40 or
higher on the Spielberger State Trait Anxiety Inventory (STAI; see below under
“Measures.”) The proposed study aims to enroll individuals who do not respond to
anxiolytic medication or who refuse to take anxiolytics.

The first twelve participants who meet inclusion criteria without any exclusion criteria,
and who are interested in study participation, will be included in the study. Participants
will be referred from within the patient population from the group practice of co-
investigator oncologist, Dr. Todd Shuster, at the Medical Oncology Department of the
Lahey Clinic Medical Center. Any participants who drop out or are excluded between the
first and the second experimental intervention sessions will be replaced.
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The investigators will attempt to recruit both men and women into this study. Similarly, it
is anticipated that the racial/ethnic composition will be close to that of the regional
population. The investigators will attempt to reach individuals of different ethnic or racial
backgrounds in our recruitment efforts.

Inclusion Criteria

Individuals will be included as potential participants if they meet the following
conditions:

W

Have a diagnosis of advanced-stage cancer, as defined for the relevant type of
cancer, with an oncologist-estimated 12 months or less of remaining life.

Meet DSM 1V criteria for Anxiety Disorder Due to a General Medical Condition
(Diagnosis Code 293.84) as indicated by the SCID and a score of at least 40 on
the STAL

Have failed to respond adequately or at all to medication intended to reduce
anxiety, or have refused to take anxiolytic medication.

Are at least 18 years of age.

Are willing to commit to medication dosing, experimental sessions with overnight
hospital stay, follow-up sessions, and to complete evaluation instruments
(although they may withdraw from the study at any time without cause).

Have completed or independently decided to end all direct cancer treatments, such
as chemotherapy and radiation, two weeks prior to the first experimental
(MDMA) session. If they wish to initiate or resume treatment for cancer at any
point prior to the second experimental (MDMA) session, then they will be
withdrawn from the study and will be asked to see the co-investigator oncologist
for a final physical examination. Participants will not be withdrawn from the
study if they initiate or resume treatment after the second experimental (MDMA)
session.

Are willing to refrain from taking any psychiatric medications during the study
period, except for anxiolytic medications taken as needed on days other than the
experimental sessions. If they are being treated with antidepressants or are taking
anxiolytic medications on a fixed daily regimen at the time they are first
evaluated, these potential participants should independently review their use of
these medications with their treatment providers. Such drugs must be
discontinued long enough before the first MDMA treatment session to avoid the
possibility of a drug-drug interaction (the interval will be at least 5 times the
particular drug's half-life). Participants will be withdrawn from the study if they
wish to start or resume psychiatric medications prior to the final evaluation
session.

If in ongoing psychotherapy, those recruited into the study may continue to see
their outside therapist, provided they sign a release for the investigators to
communicate directly with their therapist. Participants should not change
therapists, increase the frequency of therapy or commence any new type of
therapy until after the evaluation session 2 months after the second MDMA
treatment session.

14
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9.

10.

Participants must agree that, for one week preceding each MDMA treatment

session:

a. They will refrain from taking any herbal supplement (except when judged by
the research team to not affect study measures).

b. They will not take any nonprescription medications (with the exception of
non-steroidal anti-inflammatory drugs or acetaminophen unless with prior
approval of the research team).

c. They will not initiate any new prescription medications (except with prior
approval of the research team).

Participants must agree to take nothing by mouth except for routine medications

and water after 12 A.M. (midnight) the evening before each experimental

intervention session. Participants must also refrain from the use of any
psychoactive drug, with the exception of caffeine or nicotine, within 24 hours of

each MDMA treatment session. They must agree not to use nicotine for at least 2

hours before and 6 hours after each dose of MDMA. The must agree not to ingest

caffeinated beverages until at least 6 hours after each MDMA treatment session.

They must agree to not ingest alcohol-containing beverages for at least 1 day

before each MDMA treatment session. They will not take any PRN medications

on the morning of the MDMA treatment session prior to arrival to the hospital,
although routine daily medications for pain control or nausea may be taken
provided this use has been reviewed by the research team and is judged not to
pose an undue risk to the safety and well-being of the participant. Non-routine

PRN medications for treating breakthrough pain that were taken in the 24 hours

preceding the MDMA treatment session may result in rescheduling the treatment

session to another date, with the decision at the discretion of the investigators
after discussion with the participant.

Exclusion Criteria

Individuals will be excluded from study participation if they are:

l.

2.

e

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

Meet DSM-IV criteria for any Dissociative Disorder, Anorexia Nervosa,
Bulimia Nervosa, a primary psychotic disorder or affective disorder (other than
Anxiety Disorder Due to a General Medical Condition and Simple Phobia).
Meeting DSM-IV criteria for abuse of or dependence on any substance (other
than caffeine or nicotine) in the past 60 days.

Diagnosed with known primary or metastatic cancer of the CNS.

Diagnosed with significant, unstable hematological, endocrine, cerebrovascular,
cardiovascular, coronary, pulmonary, renal, gastrointestinal,
immunocompromising, or neurological disease, including seizure disorder, that
in the clinical judgment of the investigators poses too great a potential for side-
effects.

Have baseline laboratory values indicative of severely compromised hepatic
function. Exclusion will occur if total bilirubin is 2.0 mg/dL or greater
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11.

12.

13.

14.

(approximately twice the upper limit of normal) or if the transaminases ALT
(SGPT) or AST (SGOT) are 5 times or greater the upper limit of normal. Five
times the upper limit of normal for alanine aminotransferase (ALT) and for
aspartate aminotransferase (AST) is 175 U/L.

Diagnosed with significant peripheral vascular disease, hepatic disease, renal
insufficiency, or preexisting or past evidence of hyponatremia.

Diagnosed with hypertension, even if well-controlled with medication. A
systolic blood pressure of 140 or greater and/or a diastolic blood pressure of 90
or greater will exclude the potential participant from this study.

Weighing less than 45 kg.

. Reporting a history of use of “ecstasy” (illicit drug preparations purported to

contain MDMA) at any time within the previous 3 months.

Reasonably judged to present a serious suicide risk or who are likely to require
psychiatric hospitalization during the course of the study.

Requiring ongoing concomitant therapy with a psychotropic drug other than
PRN as needed anxiolytic medications and pain control medications.

Is unable to fully understand the potential risks and benefits of the study and
give informed consent.

Is enrolled as a participant in any other medical research protocol.

Prescreening and Informed Consent

Potential participants will be identified through the oncology practice at the Lahey Clinic
Medical Center. Prospective participants will first give written informed consent before
undergoing the medical examination and completing the Spielberger State-Trait Anxiety
Inventory (STAI). Candidates will have been diagnosed with advanced-stage cancer that
is not currently being actively treated with cytotoxic, biologic, hormonal (other than
LHRH agonist injections for hormone refractory prostate cancer), or radiation therapy.
As part of the screening process (“Day —1” — See Table 1 below), information regarding
the type of malignancy, sites of disease spread, prior treatment, and expected prognosis
will be collected.

Each prospective candidate’s general medical condition will be assessed in the Medical
Oncology Department by Dr. Shuster to determine suitability for study participation. This
“pre-study screening” exam (see Table 1 for timeline) will be performed by co-
investigator oncologist Dr. Shuster at the Lahey Clinic. Screening will last for up to 30
minutes and will involve gathering information regarding the type of malignancy, sites of
disease spread, prior treatment, and expected prognosis. The medical examination will
involve the following procedures: general medical history and physical exam, metabolic
profile, assessment of serum electrolytes, Dr. Shuster will perform the medical
examination. After an individual consents to participate in the study, Dr. Shuster or Dr.
Halpern will perform additional medical tests to further establish participant eligibility.
These include ECG, thyroid hormone levels and levels of TSH, HIV serology, and urine
pregnancy test for females of childbearing potential. Results of HIV serology will be kept
confidential, and appropriate referral for counseling will be made if necessary.
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As part of the pre-study screening at the Lahey Clinic, prospective candidates will
complete the STAI, a commonly used measure of anxiety. If an individual attains a STAI
score of 40 or higher and if they meet all study criteria without meeting any exclusionary
criteria, then the prospective participant will be provided with the informed consent for
review at home, and contact information for reaching Dr. Halpern. If she or he is still
interested in taking part in the study, the prospective participant will contact Dr. Halpern
via telephone to discuss the study procedure, answer questions about the study and the
informed consent, and arrange for an initial visit to take place at appropriate research
facilities of or made available to the Biological Psychiatry Laboratory at McLean
Hospital, where additional screening and written informed consent will occur. The pre-
screening conversation will last 15 to 30 minutes and will be reviewed again at the
beginning of the first scheduled meeting (see Table 1 for timeline) at McLean Hospital.

All medical health data — including medical history, physical exam, electrocardiogram
(ECQG), and laboratory values — will be reviewed by the principal investigator, the co-
investigator oncologist, and the co-investigator internist prior to accepting the candidate
into the study. All three investigators must agree that all inclusion criteria have been met
and that no exclusion criteria are present prior to this acceptance into the study. Any
change in health status during the course of the study will necessitate a re-review by these
three investigators to ensure that the inclusion/exclusion criteria are being met at least
through the second experimental treatment session.

Screening

Each prospective participant will next meet with Dr. Halpern at an appropriate research
facility of or made available to the Biological Psychiatry Laboratory at McLean Hospital.
This baseline evaluation (“Day 0” on Table 1) is expected to last approximately two to
three hours. After face-to-face discussion of the study procedures and alternatives to
study participation and any other questions that may arise while reviewing the contents of
the informed consent, the potential participant will be given a written quiz on the contents
of the informed consent. Wrong answers on this quiz will not disqualify the individual
from study participation but will be used as a tool to clarify understanding the contents of
the information contained in the informed consent. After obtaining informed-consent and
providing a copy to the participant, Dr. Halpern will commence with the baseline
evaluation by first administering the SCID, a structured psychiatric interview (First et al.
1997) to provide a DSM-IV diagnosis of Anxiety Disorder Due to a General Medical
Condition and to rule out the presence of exclusionary Axis I diagnoses (i.e., substance
dependence, psychotic disorder, dissociative disorder, major affective disorder, or eating
disorder). Prospective participants will also complete the STAI again to confirm a score >
40. Other outcome measures administered at this baseline meeting include observer-rated
measures of symptoms of anxiety, depression, hopelessness, and quality of life; subject-
rated measures of symptoms and quality of life; and psychiatrist-administered tests of
mental status and diagnosis (see Table 1 for schedule and Table 3, in “Measures” for
details on measures). Participants will also be instructed on keeping the Daily Diary and
measures of daily pain. Specifically, the Daily Diary logs daily use of all medications and
need for symptom-specific medications for acute symptoms of anxiety and/or pain. The
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Daily Diary will also ask the participant to rate their prior 24 hours of pain each day
using the VAPS. Completing the Daily Diary is expected to take six to eight minutes. A
urine sample will also be obtained for drug testing. Any remaining medical tests (such as
EKG or laboratory tests) that have not been completed at the Lahey Clinic will be
collected at this baseline evaluation visit at McLean Hospital. If it is more convenient for
the participant to have these laboratory tests performed at the Lahey Clinic, this may be
done in coordination with Dr. Shuster, provided all tests have been completed with
sufficient time for all elements of the medical assessment to be reviewed by the
investigators prior to the first scheduled treatment session day.

Potential participants who do not meet eligibility criteria at this point or who do not wish
to participate will be referred for alternate standard treatment.

Methods

The proposed study is a randomized, double-blind dose-response study of MDMA -
assisted psychotherapy in people with advanced-stage cancer and diagnosis-related
anxiety. Upon enrollment, participants will be randomly assigned to one of two
conditions, Low Dose or Experimental Intervention dose (see Table 2). The McLean
Hospital Pharmacy will generate and maintain the randomization code and procedure.
Four of the twelve participants will be assigned to the Low Dose condition, and eight of
twelve participants will be assigned to the Experimental Intervention dose. Condition
assignment will be maintained throughout the course of the study, since this study does
not employ a crossover design.

Group assignment will be randomized using a table of random numbers generated by and
placed on file at the McLean Hospital Pharmacy. The group assignment of each
participant will be provided in a sealed envelope to investigators and a copy will be
maintained at the McLean Hospital Pharmacy. If there is an adverse event or other
emergency requiring knowledge of participant’s condition assignment, as when
pharmacological intervention is necessary, the blind may be broken for an individual
participant.

Participants in the Low Dose condition will receive an initial dose of 25 mg MDMA
followed 2.5 hours later by a supplemental dose of 12.5 mg on both experimental
sessions, for a total of 37.5 mg MDMA on each session. On the first experimental
session, participants in the Experimental Intervention condition will receive an initial
dose of 83.3 mg MDMA followed 2.5 hours later by 41.7 mg MDMA, for a total of 125
mg overall. On the second experimental session, participants in the Experimental
Intervention condition will receive an initial dose of 125 mg MDMA followed 2.5 hours
later by a supplemental dose of 62.5 mg, for a total of 187.5 mg. For more details, see
“Drugs and Dosage.”

The study includes six conventional (non-drug assisted) psychotherapy sessions with Dr.

Halpern and Dr. Naidoo, with all sessions lasting one hour, two experimental (MDMA-
assisted) sessions, with the second experimental session scheduled two to three weeks

18



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

after the first experimental session (See Table 2 in “Drugs and Dosage” below), and six
administrations of outcome measures lasting from 60 to 90 minutes. A participant will
have completed the study approximately three and a half months after screening, and two
months after the second experimental session.
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Timeline

The timeline for participation in the study is outlined below in Table 1. Visits are to be
scheduled within the week that the below numbered days fall within.

Table 1. Schedule of Visits Timeline

DAY
STUDY
MEASURE

14
Sa

15

21

28
Sa

29

35

36

84

Pre-study Screening

Informed Consent

Baseline Evaluation

SCID

SCL-90-R

SELF

MMSE

HAM-D

HAM-A

STAI

EORTC QLQ-C30

FACIT-Sp

SAHD

BHS

MSAS

PG PR [P DR [P R[ [R[R

DA PR AR [ [ R

PR R D[ [ R e[

Psychotherapy

Sl E o E R E B Pl o e

T Fo T P B R T ol B T ol o e

S I E N Pl T E T T B o o R e

MDMA Treatment
Session

Metabolic profile

Liver FCT

Drug Screen

Medical exam

KPRS

Daily Diary & VAPS

Number of days from
first MDMA session

15

22

28

29

70

Conducted at Lahey
Clinic

Conducted at McLean
Hospital”

X

X

X

X

X

X

*“S” indicates study day with experimental treatment session.
® Day 35 and Day 84 may alternately be performed at the participant’s home if the
participant requests doing so because declining health precludes travel to McLean

Hospital.
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Psychotherapy

All participants will undergo an introductory psychotherapy session prior to the first
experimental session, where they will review their cancer-related anxiety and discuss
what will occur during the experimental session. Psychotherapy with Dr. Halpern and Dr.
Naidoo will also occur on the day after each experimental session, and one week after
each experimental session, with the participant and investigators exploring and discussing
the events of the experimental session. Participants will also receive a psychotherapy
session approximately one week after each experimental session. The final psychotherapy
session will occur eight weeks after the second experimental session. (See Table 1). If
any additional psychotherapy sessions are conducted, participants will complete outcome
measures before that session as well. If the participant's health precludes traveling to
McLean Hospital after the second experimental session, then meetings for administration
of measures and psychotherapy (on Day 35 and Day 84) can be conducted at the
participant's home.

During the introductory psychotherapy session, the investigators and the participant will
review the participant’s anxiety and will discuss any other issues or goals the participant
has for the initial experimental session. Participants will learn more about the procedures
occurring during and after each experimental session, and the investigators will discuss
the effects of MDMA and what might occur during an experimental session. The
participant will also learn more about the rules and restrictions concerning the
experimental sessions. The investigators and participant work together to formulate a
goal or goals for the experimental sessions.

Psychotherapy follow-up sessions will be conducted in the morning on the day after the
experimental sessions at McLean Hospital (see “Day 15 and “Day 29 on Table 1). The
investigators and participant will review the events of the experimental session. They will
seek to integrate the thoughts, feelings or insights that arose during the experimental
session. Psychotherapy occurring after the first experimental session may also involve
preparation for the second experimental session, if all involved have concluded that it is
safe and appropriate for a second experimental session to occur. The participant will be
instructed to not drive a motor vehicle or operate heavy machinery during this day. The
participant will arrange a ride home from the facilities, and if he or she is unable to do so,
the investigators will assist in locating transport from the research facilities. At time of
discharge (or as soon as possible), a duplicate videotape of the prior day’s experimental
session will be provided to the participant (see “Experimental Sessions” below for more
details on videotaping of sessions). This duplicate videotape will be edited to remove any
portions of the videotape that the participant instructed to not be copied and to remove
any silent/non-relevant portions of videotape (such as of the participant reclining with eye
shades on and listening to recorded music).

Participants will undergo psychotherapy with the investigators approximately one week

after each experimental session (“Day 21” and “Day 35 on Table 1). Each of these
psychotherapy sessions will occur after the completion of outcome measures. The
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participant and the investigators will continue to review, discuss and explore the events of
the preceding experimental session. Psychotherapy will continue to focus on reducing
anxiety, but may also address other issues that arose during or after the experimental
sessions. Psychotherapy conducted a week after the second experimental session may
encompass the events of both the first and the second experimental sessions. As noted
above, the participant may request additional psychotherapy sessions during the course of
the study.

The final meeting between the participant and the investigators will occur approximately
eight weeks after the second experimental session. After a final administration of all
outcome measures, the investigators will speak with the participant about his or her
anxiety level and quality of life in the interval between psychotherapy sessions. The
investigator and participant may re-examine the goals set out for each experimental
session, or they may return to the discussions and work that occurred during the previous
psychotherapy session.

Administration of Outcome Measures (Research Follow-Up)

Outcome measures will be administered on six occasions; once prior to the initial
psychotherapy session, on the day of each experimental session prior to drug
administration, prior to each psychotherapy session scheduled a week after an
experimental session, and on the final day of the study, two months after the second
experimental session. No outcome measures, except for the Daily Diary and pain
measures, will be administered prior to psychotherapy sessions conducted the day after
each experimental session. Observer-rated and participant rated outcome measures will
be administered during each approximately 60 to 80 minute research follow-up session,
with research follow-ups occurring in appropriate research facilities of or made available
to the Biological Psychiatry Laboratory at McLean Hospital. Daily Diaries will also be
reviewed during these meetings. These instruments will include the participant-rated
BHS, EORTC QLQ-C30, FACIT-Sp, MSAS, SAHD, SELF, STAI and SCL-90-R, and
the investigator-rated HAM-A and HAM-D (See Table 3). Participants will complete
outcome measures on days when any additional sessions are scheduled (see
“Psychotherapy.”) More details about each measure can be found in “Measures” below.
Daily Diaries will also be reviewed at these meetings. The Spielberger State-Trait
Anxiety Inventory (STAI) will serve as the primary outcome measure of anxiety, and the
European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) will serve as the primary outcome measure of quality
of life.

Participants will also be reassessed for psychological and physical status by the
physician-investigators immediately following and one week after each session. This will
occur during psychotherapy sessions. Physical assessment and examination will also be
completed by the co-investigator oncologist one-week post completion of the second
experimental intervention session (on “Day 36” on Table 1). The second medical
examination will include a complete physical examination and a second metabolic profile
and serological assessment of liver function. Any change in health status not related to
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the progression of the participant’s advanced-stage cancer discovered during this second
physical examination will be treated as an adverse event and will be reported as such.

Experimental Sessions

Participants will undergo two experimental sessions with Dr. Halpern and Dr. Naidoo.
Each experimental session will last for six to eight hours and will include an overnight
stay at the research facilities. After the investigators have determined that the participant
can undergo the experimental session, each participant will receive an initial dose of
MDMA, as described in “Drugs and Dosage” below. The participant will lie or sit
comfortably while listening to a musical program designed to facilitate introspection and
deep emotions. Blood pressure and pulse will be measured at the outset of each treatment
session, once every 15 minutes for 4 hours, and then every 30 minutes for 2 more hours if
the established thresholds for normal blood pressure and pulse have not been exceeded.
Body temperature will be measured at the outset and then every thirty minutes for 6 hours
with an automatic temperature sensor and telemetry device worn on the skin. The
physician may also call for more frequent measurements in the event of clinically
significant changes (for more details on measures of physiological effects, see
“Monitoring for Toxicity” below). Approximately 2.5 hours after the initial dose, and at
the discretion of the investigators, a second supplemental dose of MDMA will be
administered, as described in “Drugs and Dosage” below. The supplemental dose will
always be one half of the initial dose. Participants may have a significant other, such as a
spouse, close friend or relative, accompany them during part or all of the experimental
session and including the overnight stay at the research facilities. More details on each
experimental session are provided below. The experimental session ends six to eight
hours after the administration of the initial dose of MDMA. If the acute psychological
and physiological effects of MDMA are no longer present and the participant appears
well and in good mental and physical health, then the investigators will leave the
facilities, to return the next day when a psychotherapy session will be conducted.

All MDMA treatment sessions will begin at 11:00 AM and will take place at an
appropriate research facility of or made available to the Biological Psychiatry laboratory
at McLean Hospital, located in Belmont, Massachusetts. Participants will have had
nothing by mouth except alcohol-free liquids since 12:00 AM the evening before.
Participants will not have consumed caffeine or nicotine for two hours before or six hours
after drug administration. They will be asked to arrive at 9:00 AM for collection of a
urine specimen for drug screening and, for females of childbearing potential, a pregnancy
test. At this time, they will also complete measures of anxiety, quality of life,
performance, and pain (as outlined in Table 2 below). Urinary pregnancy test results must
be negative for the participant to continue with the experimental session, and urinary drug
screens should be negative for all substances (marijuana, phencyclidine, opiates, cocaine,
and amphetamines). A positive result from this drug screen may result in the participant
being withdrawn from the study (for evidence of use of a non-prescribed drug) or having
the experimental treatment session rescheduled to another day (a positive result for
opiates will require careful review with the investigators to confirm that this result is due
to the participant’s standard and routine use of opiates for pain control and is not due in
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whole or in part to additional opiates taken as a P.R.N. for breakthrough pain in the prior
24 hours). Prior to MDMA administration, the researchers will verbally confirm that the
participants have not recently ingested any medications (including herbal, over-the-
counter, or prescription) that are not approved by the researchers or allowed in the
protocol. After preliminary measurements (described in “Monitoring for Toxicity”
below) have been made and the researchers have discussed goals for this session and
general procedures, participants will ingest gelatin capsules containing MDMA along
with a glass of water, as described in “Drugs and Dosage” below.

Each experimental session will be videotaped. Comparison of information gathered from
these videotapes may be qualitatively or quantitatively examined in an attempt to gain a
better understanding of the effects of MDMA within a psychotherapeutic context.
Participants will also be provided with an edited copy of the treatment session videotape,
with lengthy periods of silence removed from the recording, for their personal use to aid
in reviewing, recalling, and deepening the therapy between experimental treatment
sessions as well as after the second experimental treatment session. Only one copy will
be provided, and this copy will clearly be labeled “Confidential, not for duplication or
broadcast,” will have the contact information for the principal investigator, and will
expressly forbid any viewing by any third-parties, other than the participant, people of the
participant’s choosing, and the participant’s outside therapist.

Psychotherapy During Experimental Session

The MDMA treatment sessions will be supervised and facilitated by the principal
investigator, psychiatrist (John H. Halpern, M.D.) accompanied by an experienced female
co-investigator/co-therapist (Umadevi Naidoo, M.D.). Both co-therapists will be present
throughout the treatment sessions. The sessions will be conducted following the
principles developed by Grof for LSD psychotherapy (Grof, 1980, pp. 123-147) and
adapted for MDMA -assisted psychotherapy by Metzner and Adamson (2001) and by
Greer and Tolbert (1998). The principal investigator has extensive experience treating
anxiety and other psychiatric conditions in his psychiatric practice using both
medications and psychotherapy. The co-investigator also has an extensive history of
treatment within her practice and, in particular, has expertise in palliative care. General
details on the psychotherapeutic approach to be used in this protocol can be found in a
draft treatment manual for MDMA -assisted psychotherapy for PTSD (Ruse et al. 2002)
and for anxiety associated with advanced-stage cancer (Ruse et al. 2004). The treatment
method will be the same for each experimental session.

At the beginning of the session (11:00 A.M.), the co-therapist researchers will discuss
with the participant his or her intentions for the session, including intentions regarding
working with psychological issues related to their episodes of anxiety for which they may
have previously taken PRN anxiolytic medications or antidepressants. After the session
begins, participants will recline in a comfortable position with eyes closed or wearing
eyeshades if preferred. They will listen to a program of music designed to support their
experimental session by initially aiding relaxation and later evoking and supporting deep
emotions and the emergence of unconscious material (Bonny and Savary 1990; Grof
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2000: pp.186-191; Grof 1980; Unkefer 1990). The music will consist of instrumental
music, as for example the recording “Santosh” by P.C. Davidoff and Friends. Dr. Halpern
will maintain a limited but varied selection of instrumental recordings, including classical
music, jazz, and other forms of instrumental music, and the participant may request a
specific musical style for his or her session. After the first hour, if the participant has not
spoken spontaneously, the investigators will check in with him/her about the nature of the
experience. For the rest of the experimental session, as appropriate, the investigators will
engage with the participant to support and encourage emotional processing and resolution
of whatever psychological material is emerging. The investigators will also encourage
periods of time in which the participant remains silent with eyes closed and with attention
focused introspectively on his or her sense of self and life-history in order to increase the
psychological insights mediated by the MDMA treatment.

Electrolyte-containing fluids will be freely available throughout the session within the
limits described in “Monitoring for Toxicity” below. Food will be available during the
latter part of the session. Foods provided will include crackers or bread, fruit and
vegetables, and soups.

At the participant’s request and after making arrangements with the investigators, a
spouse, partner, relative, or friend may join the participant and investigators during the
experimental session in order to offer support.

After approximately six to eight hours, if all medical parameters are acceptable and the
participant is alert, ambulatory, and emotionally stable, the session will conclude and
videotaping will stop. The co-investigator internist, Dr. Siegel will at this time also
review the collected vital sign data with Drs. Halpern and Naidoo and may, if warranted,
check on the participant to confirm health status. Participants will remain at McLean
Hospital for an overnight stay, allowing for continued observation. A psychiatric resident
will be hired for overnight availability and coverage during this time. The support person
may also remain overnight if approved by the investigators. Staff at McLean Hospital
will be available to treat any adverse event occurring during the overnight stay. The
principal investigator or a covering psychiatrist familiar with the study will be on call 24
hours a day, seven days a week to handle any concerns or emergencies related to the
protocol. The participant and their support person will be given the pager number of the
principal investigator or the covering physician to call immediately if any problems
occur.

Drugs and Dosage

The two doses of MDMA chosen for the Low Dose condition have been selected on the
basis of their ability to produce minimal but detectable subjective effects (Grob et al.
unpublished; Harris et al. 2002) and thus serve as an active placebo. The cumulative dose
of 37.5 mg is not expected to produce any of the predicted subjective effects or
improvements in anxiety, quality of life, or pain. The initial and supplemental dose of
MDMA for Session 1 in the Experimental Intervention was selected so as to make the
cumulative dose equal to that of the initial dose for Session 2 (125 mg), with the initial
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dose serving as a comparison for dose-response analysis. On the basis of previous
research (Grob et al. unpublished; Mas et al. 1999; Lamers et al. 2004; Tancer and
Johanson 2001), this dose is expected to produce most of the expected effects of MDMA
without producing the full array of effects. The maximum initial dose of 125 mg MDMA
in Session 2 has been selected for use in this study on the basis of prior reports of
therapeutic effectiveness and tolerability (Greer and Tolbert 1998). Doses equal to or
greater than 125 mg have been well-tolerated in previous studies of MDMA administered
to humans (Cami et al, 2000; Grob et al, Unpublished; Harris et al. 2002; Lester et al.
2000; Mas et al, 1999; Tancer and Johanson, 2003; Tancer and Johanson 2001;
Vollenweider et al. 1998). The cumulative dose of 187.5 mg has been exceeded by single
doses in some previous research studies without any adverse events (Grob et al.,
unpublished, data cited on p. 52 of Dr. Mithoefer’s protocol, IND# 63,384). With
participants carefully monitored for any indicators of adverse events, this dose should
prove tolerable and will produce the full array of subjective and physiological effects.

Table 2. Dose Regimen

Session 1 Session 2%

Dose” 1 Dose 2¢ Dose 1 Dose 2°

Low Dose
Group MDMA 25 mg MDMA 12.5mg | MDMA 25mg | MDMA 12.5 mg
N=4

Experimental
Intervention
Dose Group
N=8§

MDMA 833 mg | MDMA 41.7mg | MDMA 125 mg | MDMA 62.5 mg

* Session 2 is scheduled 2-3 weeks after safe completion of Session 1.

® All doses administered are encapsulated with uniform shape, size, and weight. Doses
are taken orally with water.

‘ Dose 2 is administered 2.5 hours after Dose 1, if ongoing assessment of safety and
subject participation supports continuing the experimental session.

Each participant will receive an initial dose of MDMA followed 2.5 hours later by a
supplemental dose of half the initial dose. The supplemental dose will be administered
only if observation indicates that the participant is tolerating the first dose, and if both the
researchers and the participant agree to proceed. The advantages of splitting the total
amount of MDMA to be administered during a session include extending the duration of
the session without increasing the peak effects of the predicted treatment and reducing
the initial amount of MDMA administered to a patient population that may be more
sensitive to dose-dependent effects than a healthy, normal population.

Each dose will consist of the specified amount of racemic MDMA mixed with inactive
compound. Staff at the McLean Hospital Pharmacy will weigh out the appropriate
amount of MDMA in gelatin capsules along with an inactive compound, such as lactose
to ensure that the investigators cannot distinguish Low Dose and Experimental
Intervention dose capsules by weight or appearance. Each participant will receive the
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same number of capsules during an equivalent session (first or second experimental
session) so as to maintain the blind for condition assignment. Both Low Dose and
Experimental Intervention Dose participants receive an identical number of capsules.
MDMA will be administered p.o. along with 250 to 300 mL water.

Participants will receive MDMA on two experimental sessions spaced 2-3 weeks apart
and described above in “Methods” on “Day 14 and “Day 28” (see Table 1). During these
two experimental sessions, eight participants will be randomly assigned into the
Experimental Intervention MDMA Group and will receive, in Session 1, 83.3 mg
MDMA followed 2.5 hours later by an additional dose of 41.7 mg MDMA, and in
Session 2, 125 mg MDMA followed 2.5 hours later by an additional dose of 62.5 mg
MDMA. Four other participants will also be randomly assigned into the Low MDMA
Group and will receive, in Session 1, 25 mg MDMA followed 2.5 hours later by an
additional dose of 12.5 mg MDMA, and in Session 2 they will receive 25 mg MDMA
followed 2.5 hours later by an additional dose of 12.5 mg MDMA.

Assessment/Measures

Outcome measures were selected primarily because they are well-validated, clinically-
relevant, and repeatable. These include observer-rated measures of symptoms of anxiety,
depression, hopelessness, and quality of life; subject-rated measures of symptoms, quality
of life, daily pain, and daily diary (logging medication use); oncologist-rated measures of
physical health, review of laboratory values, and physical functioning; and psychiatrist-
administered tests of mental status and diagnosis. Observer-rated and subject-rated
measures of symptoms of anxiety and depression will be made at baseline, on the
morning of each experimental session (“Day 14” and “Day 28”), one week after each
experimental session (“Day 21 and “Day 35”), and at two months after the second
experimental session (“Day 84”). This will be the case for all measures except for SCID,
administered only at baseline, and SCL-90-R and SELF, administered only at baseline
and two months following last experimental session. Observer-rated and participant-rated
measures of hopelessness, desire for a hastened death, spiritual well-being, measures of
quality of life, and of symptom prevalence, frequency, and distress will also be
administered at these same times. Participants will be asked to keep a daily diary that logs
daily use of all medications and need for symptom-specific medications for acute
symptoms of anxiety and/or pain. Participants will also be asked to rate their prior 24
hours of pain each day using the VAPS. The measures that will be used in the course of
this study are in Table 3 and listed below.
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Table 3. Test Measures

Assessment Abbreviation | Measure of Time Clinician | Participant | Screening
Needed Rated Self-Rated | or Outcome
Measure
Beck Hopelessness BHS Pessimism / 5-'10 x Outcome
Scale hopelessness minutes
. . Anxiolytic and .
Daily Diary -- Pain-control Rx 5 minutes X Outcome
European .
Organization for S;ngl_qgjgty
Research and EORTC . 10-15
functional . X Outcome
Treatment of QLQ-C30 . minutes
. scales, and nine
Cancer Quality of svmptom scales
Life Questionnaire® ymp
Functional
assessment of Soiritual well-
chronic illness FACIT-Sp P! 5 minutes X Outcome
.. being
therapy— spiritual
well-being scale
Hamilton Anxiety |y np.a Anxiety >-10 X Both
Rating Scale minutes
Hamilton 5.10
Depression Rating | HAM-D Depression . X Outcome
minutes
Scale
Karnofsky Physical
Performance Rating | KPRS functioning 5 minutes X Outcome
Scale ability
Symptom
Memorial Symptom MSAS prevalence, IQ- 15 X Outcome
Assessment Scale frequency, and | minutes
distress
Mini-Mental Status MMSE Cogmtlor} IQ X Both
Exam examination minutes
Schedule of .
Attitudes Toward | SAHD Desires for a >-10 X Outcome
hastened death | minutes
Hastened Death
Self-Expansiveness SELF Tl"rans'personal 1 0 x Outcome
Level Form identity minutes
Spielberger State- 5-10
Trait Anxiety STAI Anxiety . X Both
a minutes
Inventory
Structured Clinical Past and present 50 to 120
Interview for DSM- | SCID psychiatric . X Screening
minutes
1\ health
Symptom General current | 12-15
Checklist-90- SCL-90-R mental health minutes X Both
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Revised and quality of
life
. . Rating of
\Sfclzllljl—Analog Pain VAPS subjective pain | 2 minutes X Outcome
experienced

Total estimated time to complete all screening measures: 82-165 minutes
Total estimated time to complete all outcome measures: 94-132 minutes.

* Primary outcome measures

1.

Beck Hopelessness Scale (Beck and Steer 1988; Beck et al. 1974) assesses
suicidality along 3 axes of hopelessness: feelings about the future, loss of
motivation, and expectations. Extensive normative data has been published on the
BHS. The BHS has 20 true/false questions.

Daily Diary. Participants will keep a daily log of all medications taken while
actively enrolled in the study protocol. The forms provided to participants will
also remind them to contact the investigators prior to initiation of any drug or
medication not already reviewed during the intake evaluation. The VAPS (see
Visual Analog Pain Scale below) will also be completed daily.

European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire (Aaronson et al. 1993) has satisfactory psychometric properties and
currently is one of the most widely accepted measures of quality of life. This
instrument has 30 items yielding scores for 5 subscales (physical, role, emotional,
social, and cognitive functioning) and 3 symptom subscales (fatigue, pain, and
nausea/vomiting). This will be the primary outcome variable for quality of life.
Functional Assessment of Chronic Illness Therapy— Spiritual Well-Being Scale
(Cella et al. 2002a; Cella et al. 2002b) has two subscales: one measuring sense of
meaning and peace, and the other assessing the role of faith in illness. Total
combined score offers a measure of spiritual well-being. It has been found to be a
psychometrically sound measure of spiritual well-being for individuals with
cancer and with other chronic illnesses. Questions do not refer to specific
religious beliefs or practices and are not biased for or against any particular
religious group. The FACIT-Sp has 12 questions with 5 possible answers, each.
Hamilton Anxiety Rating Scale was developed in 1959 (Hamilton 1959) and has
since become a widely used and accepted outcome measure for the evaluation of
anxiety; it is well-validated and has been administered to a wide population. The
HAM-A has 14 items; each is rated on a 5-point scale ranging from 0 (not
present) to 4 (severe). A score of 14 or greater is associated with clinically
significant symptoms of anxiety.

Hamilton Depression Rating Scale, developed in 1960 (Hamilton 1967; Hamilton
1960), is also a widely used and accepted outcome measure for the evaluation of
depression and is well-validated, having been administered to patients across
hundreds of studies. A score of 10 to 13 indicates mild depression; 14-17— mild to
moderate depression; and greater than 17 — moderate to severe depression. We
will use the 17-item version of the HAM-D, which, like the HAM-A, is rated on a
5-point scale ranging from 0 (not present) to 4 (severe).
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7.

10.

11.

12.

Karnofsky Performance Rating Scale is a clinician-rated measurement of quality
of life (Karnofsky and Burchenal 1994), scored from 0 to 100: 100 — normal/no
complaints/no evidence of disease; 90 — able to carry out normal activity/minor
signs or symptoms of disease; 80 — normal activity with effort/some signs or
symptoms of disease; 70 — cares for self/unable to carry on normal activity or do
active work; 60 — requires occasional assistance but is able to care for most of
his/her needs; 50 — requires considerable assistance and frequent medical care; 40
— disabled/requires special care and assistance; 30 — severely
disabled/hospitalization is indicated although death not imminent; 20 — very
sick/hospitalization necessary, active supportive treatment necessary; 10 —
moribund/fatal processes progressing rapidly; 0 — dead.

Memorial Symptom Assessment Scale (Portenoy et al. 1994) is a self-report
inventory of 32 symptoms commonly associated with medical illness. For each
symptom present during the prior week, the subject rates on a 4 point scale how
often it was experienced, how severe it was usually, and how much the symptom
caused distress or bothered the subject. Scoring of the MSAS yields several
validated subscale scores: the 10-item MSAS Global Distress Index is considered
a measure of overall symptom distress; the 12-item MSAS Physical Symptom
Subscale; the 6-item MSAS Psychological Symptom Subscale; and the Total
MSAS Score, which is the average of the symptom scores of all 32 symptoms in
the MSAS instrument.

Mini-Mental Status Exam is a clinician-administered instrument of 10 items, with
a score from 0 to 30. Scores are age- and education-dependent; generally a score
equal to or greater than 27 is considered normal (Folstein et al. 1975). A diagnosis
of dementia is made when the MMSE score is less than 24, there is evidence of
cognitive impairment from subject history, and there is evidence of functional
impairments.

Schedule of Attitudes Toward Hastened Death has primarily been administered to
individuals with AIDS or with cancer (Breitbart et al. 2000; Rosenfeld et al.
1999). This instrument explores desire for death, including an active desire for
death, optimism/pessimism towards one’s future quality of life, social and
personal factors that may influence willingness to consider assisted suicide or
euthanasia, passive hopes for a more expedient death, and behaviors that might
reflect a desire for death. The SATHD has 20 true/false questions.
Self-Expansiveness Level Form assesses the transpersonal construct of “self-
expansiveness,” which is defined as “the amount of True Self which is contained
within the boundary demarcating self from not-self through the process of self-
conception” (Friedman 1983). It is a paper and pencil test of 18 self-descriptive
statements which are rated on a five-point Likert scale by the subject as to how
willing he/she identifies with test items. There are three subscales: Personal,
Middle, and Transpersonal. Criterion, convergent, discriminant, and factorial
validity has been established for this test measure.

Spielberger State-Trait Anxiety Inventory differentiates “state anxiety” (i.e.
anxiety dependent on a specific situation or stressor) from “trait anxiety” (long-
standing anxious affect or disorder) and is considered the definitive instrument for
measuring anxiety in adults (Spielberger et al. 1970). Extensive normative group
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data exists and the STAI has been administered to advanced-stage cancer patients
with anxiety, as well. The STAI has 40 questions with 4 possible answers each. A
score of 40 or greater is associated with clinically significant symptoms of
anxiety. This will be the primary outcome variable for cancer related anxiety.

13. Structured Clinical Interview for the DSM-IV: SCID-1V (First et al, 1994). The
SCID is a semi-structured interview that permits accurate diagnosis of lifetime
and current psychiatric disorders using DSM-IV criteria

14. Symptom Checklist 90-Revised: This is a standardized instrument used to
measure subjective, feeling states (Derogatis 1994). Reliability, validity, and
utility have been demonstrated across close to 1000 studies and normative data
values have been published. The SCL-90-R has subscales along 9 primary
symptom dimensions (somatization, obsessive-compulsive, interpersonal
sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and
psychoticism) and 3 global indices (global severity index, positive symptom
distress index, and positive symptom total). The SCL-90-R has 90 questions with
a 5-point rating scale.

15. Visual Analog Pain Scale: This is a simple and efficient tool that consists of a
drawn 10-cm line labeled at one end “no pain” and at the other end with “worst
pain possible.” Scoring is accomplished by having the participant mark the line to
indicate pain intensity, and the line is then measured to the mark on a 0- to 10-
point scale. Extensive prior research indicates that the VAPS is reliable and valid
as both a sensitive measure of pain and as a measure of change in pain (Ohnhaus
and Adler 1975).

As noted in “Subjects” above, the oncologist investigator will administer the STAI during
the pre-screening examination, and the participant must have a STAI score of 40 or
higher to be considered for study participation.

All outcome measures except for the Daily Diary and the VAPS will be administered
during the baseline (introductory) session at the start of the study. Participants will be
instructed on how to complete the Daily Diary and VAPS. As described in “Methods”
above, participants will complete outcome measures on six separate occasions across the
course of the study. In all cases, outcome measures will be completed prior to
psychotherapy.

Measures made during the experimental sessions are primarily made for safety
monitoring and are described below in “Monitoring for Toxicity.” These measures
consist of assessing blood pressure, pulse and body temperature periodically throughout
the experimental session. The investigators will also measure ambient temperature during
each experimental session.

Monitoring for Toxicity
There is now a considerable body of information indicating that the likelihood of

significant toxicity is very low from the doses of MDMA proposed in this study. To date,
MDMA has been administered to over 230 people in controlled and uncontrolled trials in
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clinical settings. Phase I studies conducted in the United States and Europe have failed to
demonstrate toxicity (Boone et al. unpublished; Cami et al. 2000; Chang et al. 2000; de la
Torre 2000a; de la Torre 2000b; Gamma et al. 2000; Frei et al. 2001; Grob et al.
unpublished; Grob et al. 1996; Hernandez-Lopez et al. 2003; Lester et al. 2000; Lamers
et al. 2004; Liechti and Vollenweider 2000a; Liechti and Vollenweider 2000b; Liechti et
al. 2001a: Liechti et al. 2001b; Mas et al. 1999; Navarro et al. 2001; Pacifici et al. 2004;
Pacifici et al. 2002; Pacifici et al. 2001; Pacifici et al. 2000; Pichini et al. 2003; Pichini et
al. 2002; Pizarro et al. 2003; Pizarro et al. 2002; Segura et al. 2001; Tancer and Johanson
2003; Tancer and Johanson 2001; Vollenweider et al. 1998; Vollenweider et al. 1999).
Single doses of up to 2.5 mg/kg were employed in one of the studies conducted in the US
(Grob et al. unpublished), with eight subjects receiving single doses equal to or exceeding
125 mg MDMA, and two subjects receiving single doses over 187.5 mg during one
session (data cited on p. 52 of IND #63,384). In another Phase I study in the US (Tancer
and Johanson 2001), over twenty subjects were administered doses larger than 125 mg.
The same team of researchers administered 2 mg/kg to subjects in a subsequent study
(Tancer and Johanson 2003), including 9 single doses above 125 mg (Tancer 2003,
personal communication to L Jerome, January 17, 2003).

Likewise, psychiatrists in the US and Europe reported using MDMA in a large number of
patients before the drug was placed into Schedule I. When describing their experiences as
therapists in books (Adamson 1985; Widmer 1998), book chapters (Metzner and
Adamson 2001), articles in peer-reviewed (Greer and Tolbert 1998; 1986) and non-
reviewed journals (Gasser 1994), these therapists did not report any severe adverse
effects occurring during or after MDMA -assisted psychotherapy sessions.

Although serious untoward reactions are unlikely, the researchers will closely monitor
participants during experimental sessions. Throughout all the sessions, participants will
be attended to by Drs. Halpern and Naidoo, whose credentials are detailed above and in
their attached CVs. Dr. Siegel (McLean Hospital’s Chief of Internal Medicine) will
remain available for contact over emergency radio and will be on-call and on grounds and
available via the medical emergency response system set up for McLean throughout the
hours of each experimental session. In addition, internal medicine will provide additional
clinical supervision with site visits throughout the first two experiment sessions in
addition to being available through radio coverage. Dr. Siegel will be directly available
for consultation and for any emergency calls and will be able to come directly to the
treatment site within a few minutes. Dr. Siegel will review medical status with Drs.
Halpern and Naidoo at the conclusion of each experimental session.

The experimental sessions will be conducted at an appropriate research facility of or
made available to the Biological Psychiatry Laboratory at McLean Hospital, which is less
than 4 miles from the Mt. Auburn Hospital emergency room. The facilities will be
equipped with a “crash cart” containing the emergency drugs and equipment necessary to
respond to any complications. Diphenhydramine, injectable epinephrine, and other
standard emergency drugs and equipment will be available in the treatment room if
needed for countering an allergic reaction or another medical emergency. Available
emergency medications include antihypertensive agents (such as nitroprusside and
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labetolol), pressor agents, anxiolytics, and intravenous fluids. In addition to these
medications, the crash cart contains a defibrillator (with telemetry capability), an oxygen
tank, a 12-lead electrocardiogram (ECG) device, a suction device, a pulse oxometer, an
IVAC pump, and intubation equipment (including laryngoscope, and endotracheal tubes).
Contingency plans for responding to adverse events are based on a comprehensive review
of case reports of toxicity in illicit users reported in the Investigator’s Brochure, and in a
number of reviews (Cole and Sumnall 2003; Baggott 2002; Henry and Rella 2001), and
represent a very cautious approach to the remote possibility of a serious complication.
With these personnel and equipment, the researchers should be able to stabilize a patient
on the research unit and then transport them by ambulance if medical hospital admission
were required.

Written notice of the occurrence of a life-threatening adverse event will be given to the
Lahey Clinic Medical Center and McLean Hospital IRBs within 24 hours and will be
given to the FDA within 72 hours. Written notice of the occurrence of any serious but not
life-threatening events will be given within 15 days.

After the conclusion of the experimental session, a psychiatric resident will be hired for
overnight availability and coverage. Participants or their support people, if present, will
be able to contact the psychiatry resident (as well as the principal investigator) during
their overnight period of observation if necessary.

The investigators will monitor the following variables in order to detect possible adverse
events during or after MDMA -assisted therapy.

Hypertension

The investigators will monitor for the occurrence of hypertension and related
complications through frequent measures of blood pressure. Blood pressure and pulse
will be measured at the outset of each treatment session, once every 15 minutes for 4
hours, and then every 30 minutes for 2 more hours if the established thresholds for
normal blood pressure and pulse have not been exceeded.

If at any time the blood pressure exceeds 160 systolic or 110 diastolic or pulse exceeds
110, measurements will be taken every 5 minutes until values stabilize and the participant
remains asymptomatic, or show signs of trending downward.

Dr. Halpern will monitor the participant for signs and symptoms of a hypertensive crisis
during the experimental session, with requested assistance from Dr. Siegel if and when
applicable. The participant will be transferred to the Mt. Auburn Hospital if there is any
indication that the participant experiencing a severe cardiovascular event. Reasons for
moving a participant to the Mt. Auburn Hospital would include, but not be limited to,
severe headache in the setting of hypertension, angina or neurological deficits regardless
of blood pressure. A crash cart will be immediately available at the McLean Hospital
research facilities and will contain nitroprusside in addition to the usual resuscitation
drugs and equipment. This will allow treatment to be instituted without transferring the
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patient if that should become necessary. The physician/therapist may, at any time, make
a clinical judgment to transfer the patient to Mt. Auburn Hospital for closer monitoring

and additional treatment.

Angina or Myocardial Infarction

The investigators will observe the participant and note any complaints of chest pain. If a
participant experiences ischemic type chest pain, whether or not it is associated with
hypertensive crisis, he or she will undergo a STAT ECG, receive oxygen and an IV and
will be monitored as described above. He or she will be given nitroglycerin 0.4 mg SL q
5 minutes PRN chest pain pending transport to the hospital. If further evaluation at the
hospital reveals that the participant has had an acute myocardial infarction (AMI), he or
she will be well within the time frame required for definitive therapy. The American
College of Cardiology/American Heart Association guidelines for the treatment of AMI
recommend percutaneous transluminal coronary angioplasty (PTCA) as the treatment of
choice when it can be performed within 90 minutes of arrival at the hospital in patients
who present within 12 hours of an episode of chest pain lasting more than 30 minutes and
who have ECG evidence of AMI (J Am Coll Cardiol 34:890, 1999).

Stroke

The investigators will attend to any signs or symptoms of neurological deficit or
confusion that is more extensive than might be expected from MDMA or from
psychological distress. If any participant has neurological deficits, whether or not they are
associated with hypertensive crisis, he or she will receive oxygen and an I'V and will be
monitored as described above. He or she will be transported to the Mt. Auburn Hospital
for a head CT scan and further management. If evaluation at the hospital reveals a
nonhemorrhagic stroke, there will be time to administer recombinant tissue plasminogen
within the 3 hour time frame recommended in the American Academy of
Neurology/American Heart Association guidelines (Neurology 47:835, 1996).

Psvychological Distress and Extreme Anxiety

Both psychotherapist investigators will observe the participant for any indications of
extreme anxiety or panic throughout the experimental session. They will offer support to
the participant when requested and will make all efforts to assist the participant in
confronting deep emotions while noting any signs of intense fear or rage, or signs of
psychosis. If, after eight hours, the participant is still extremely distressed or extremely
anxious, the investigators will remain with the participant until anxiety has returned to
manageable levels or until the investigators conclude that the participant is in danger of
harming him or herself or others. In the event that a participant appears to be in danger of
harming the self or others, the investigators may hospitalize the participant until he or she
returns to stable condition.

In the event of a participant’s experiencing severe, persisting emotional distress, such as
panic attacks, severe generalized anxiety, or persisting insomnia following an MDMA
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session, the investigators may prescribe a benzodiazepine or zolpidem as a “rescue
medication.” If a participant should become psychotic or suicidal, arrangements will be
made for him or her to be admitted to the nearest inpatient psychiatric facility of their
choice or directly to McLean Hospital. Residual symptoms will be addressed during the
frequent follow-up psychotherapy visits with the investigators.

Hyperthermia

Body temperature will be measured at the outset and then every thirty minutes for 6 hours
with an automatic temperature sensor and telemetry device worn on the skin. The
physician may also call for more frequent measurements in the event of clinically
significant changes. Ambient temperature will be measured and recorded hourly for six
hours, starting immediately after drug administration. Elevation in body temperature that
exceeds 1 degree Centigrade is unlikely to occur, and elevation great enough to be
considered hyperthermia is not expected to occur.

Dehydration

As described above, water or electrolyte containing fluids will be available during each
experimental session, and participants may request fluids at any time, within the
restrictions described below. Dehydration within the context of a controlled laboratory
setting and in the absence of rigorous exercise is not expected to occur.

Hyponatremia

Participants will be given electrolyte-containing solutions such as Gatorade instead of
water in order to decrease the likelihood of dilutional hyponatremia. They will not be
allowed to drink more than 3 L of fluids, and fluid intake will be appropriately spread out
across the session. If there are any signs or symptoms of hyponatremia, a stat serum
sodium will be drawn and fluids will be withheld until the results are obtained. If the
serum sodium is less than 125mEq/L, serum and urine osmolality and sodium will be
measured, and the patient will be transported to the Mt. Auburn Hospital, where further
intervention can be provided.

Liver Toxicity

Liver enzymes will be measured as part of the initial screening visit. Volunteers with
preexisting abnormalities will be excluded from the study. Liver enzymes will be
measured 4 days after the second MDMA session. Any participant who shows
abnormalities on any of the liver enzyme determinations will receive further evaluation
and follow-up by a gastroenterologist.

Neuropsychological Toxicity

Psychological and neurological status will be clinically monitored by the therapists
during the MDMA sessions and during therapy sessions at frequent intervals thereafter.
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If, on clinical examination during that period, a participant is found to have cognitive
deficits that persist for more than two weeks, this participant will not be given a second
MDMA session. Any participant who develops mania or psychosis will not be given a
second MDMA session and will receive appropriate psychiatric treatment.

Reproductive and Developmental Toxicity

As discussed in the Investigator’s Brochure, one of two studies of polydrug-using ecstasy
users found a possibly increased incidence of developmental abnormalities when
pregnant women used illicit drugs including ecstasy (McElhatton et al. 1999).

Pregnant women will be excluded from participation in the proposed study and urine
pregnancy tests will be performed before each drug administration. Women of child-
bearing potential enrolled in the study must practice a reliable method of birth control,
and they must have a negative pregnancy screen before undergoing each experimental
session. A positive pregnancy screen will be cause for removal from the study.

Abuse Potential

MDMA is classified as a Schedule I compound with a high potential for abuse, primarily
because of its use in settings such as “rave” dance parties. A survey of a representative
sample of young people living in the Munich, Germany area found that about 6% of the
sample reporting ecstasy use showed signs of ecstasy abuse or dependence (Lieb et al.
2002; Von Sydow et al. 2002). A sample of largely drug-naive participants who received
MDMA in a controlled setting indicated that they would not seek out ecstasy again
(Liechti et al. 2000; Liechti et al. 2001).

Individuals diagnosed with substance abuse or dependence disorders within sixty days of
screening will not be admitted to the study. Prospective participants and participants will
be encouraged to discuss their concerns about the abuse potential of MDMA with the
investigators, and with their therapist or physician when applicable.

Diversion will not be an issue in the proposed study because MDMA will only be
administered under supervision of the investigating psychiatrists. No take-home doses
will be permitted. As discussed elsewhere, MDMA will be stored and handled in
compliance with Federal and local regulations for Schedule I compounds.
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Chemistry, Manufacturing and Control Information

The drug product is +(3,4)-methylenedioxymethamphetamine HCI. As described in the
Introductory Statement, MDMA is also referred to as N,-alpha-Dimethyl-1,3-
benzodioxole-5-ethanamine, and is described by the chemical formula C;;H;sNO,. The
drug is a white, crystalline powder. The drug will be administered orally in capsules.

Complete details on the chemistry, manufacturing and control of the MDMA HCI to be
used are described in Drug Master file # 6293. As described in that file, MDMA was
prepared for human consumption by David Nichols, Ph.D., Dept. of Medicinal Chemistry
and Pharmacology, Purdue University. The identity and purity of this MDMA was
reconfirmed using HPLC in 1997 as described in DMF # 6293 and was found to be
99.87% pure. On August 12, 2002, Chemic Laboratories reanalyzed the MDMA at the
request of the sponsor in relation to the study of MDMA -assisted psychotherapy in
people with posttraumatic stress disorder, the analysis found it to be more than 99.7%
pure. There was no evidence of deterioration at that time, 17 years following original
synthesis in 1985.

MDMA is a Schedule I drug and will be handled in accordance with all federal, state,
hospital, and university regulations.

Records pertaining to the use of Schedule I compounds will be maintained in accordance
with relevant Federal and State Regulations. These records will be kept separate from
other records and will be maintained in the Pharmacy at the McLean Hospital in an
appropriately secured file cabinet. These records will include:

Schedule I DEA Registration

Schedule I Massachusetts Department of Public Health, Division of Food and
Drugs Registration

Unexecuted DEA 222 forms

Invoices and executed DEA 222 forms

Disposition records (control sheets)

Audit reports

Annual inventory reports

DEA form 41 (in the event that any contaminated, expired, or unwanted MDMA
requires destruction by the DEA authorized Controlled Substance Investigator)

Disposition records (control sheets)

The control forms, each with a unique identifying number, will be obtained from
and tracked by the Pharmacy at McLean Hospital.

As described in “Drugs and Dosage” above, MDMA will be weighed out (calculated as
the weight of the hydrochloride salt) into gelatin capsules in combination with lactose
used to ensure that all capsules have similar weights. The lowest dose contained in one
capsule will be 12.5 mg, which is the supplemental dose offered to participants in the low
dose condition, and the highest dose contained in one capsule will be 125 mg, which is
the initial dose offered to participants in the Experimental Intervention condition on the
second experimental session. Capsules will be prepared in such a way as to prevent
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investigators and participants from distinguishing contents of a Low Dose capsule from
capsules containing Experimental Intervention doses.

Lactose will be used as the inactive compound used in admixture with MDMA to ensure
that all doses will be of the same weight.

MAPS claims categorical exclusion from the requirement to submit an
environmental assessment (21 CFR 25.15[a]). MAPS claims categorical exclusion
(under 21 CFR 25.31[e]) for the study under this IND. To its knowledge, no
extraordinary circumstances exist.
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Pharmacology And Toxicology
Primary Pharmacodynamics

Mechanisms of Action

MDMA interacts with plasma monoamine transporters and storage vesicles to increase
extracellular levels of 5-HT, dopamine, and norepinephrine (Cozzi et al. 1999; Fitzgerald and
Reid 1990; Gudelsky and Nash 1996; Hiramatsu and Cho 1990; Kankaanpaa et al. 1998; Nash
and Brodkin 1991; Rudnick and Wall 1992; Schuldiner et al. 1993). Direct MDMA stimulation
of postsynaptic 5-HT4 receptors and a-2 adrenoceptors also contributes to MDMA’s effects.
For example, dopamine release is also indirectly increased by MDMA stimulation of 5-HT;4
receptors on GABAergic striatonigral neurons (Gudelsky and Nash 1996; Koch and Galloway
1997; Palfreyman et al. 1993; Schmidt et al. 1992; Yamamoto et al. 1995).

Although the specific mechanisms of MDMA's therapeutic effects are not fully understood,
several observations and hypotheses can be made. Increased extracellular levels of dopamine and
norepinephrine are known to be important to the reinforcing effects of psychostimulants (Ritz
and Kuhar 1993; Rothman et al. 2001; Wise and Bozarth 1985). These neurotransmitters likely
play a similar role with MDMA, producing feelings of excitement, euphoria, and well-being.
When the D, receptor antagonist haloperidol was combined with MDMA, human volunteers
reported less positive mood and greater anxiety (Liechti and Vollenweider 2000a), findings in
keeping with these hypotheses. Central dopamine and norepinephrine are also thought to regulate
readiness for action and arousal, with dopamine possibly mediating behavioral readiness, and
locus coeruleus norepinephrine mediating conscious registration of external stimuli (Clark et al.
1987; Robbins and Everitt 2000). Increasing these neurotransmitters may therefore place the
individual in a state of alertness that is ideal for recalling or even re-experiencing state-dependent
memories of stressful events. This potentially aversive state may be modified by MDMA effects
on both the serotonergic system and postsynaptic a-2 adrenoceptors.

MDMA effects on the serotonergic system are likely important for its therapeutic effects.
MDMA induces 5-HT release and is a 5-HT2 agonist. Serotonergic dysfunction is associated
with anxiety, aggression, and depression. Increasing 5-HT release is thought to have opposite
effects. For example, stimulation of 5-HT4 and 5-HTp receptors decreases anxiety and
aggression in rodent behavioral studies (Brunner and Hen 1997; Graeff et al. 1996) and likely
contributes to reduced defensiveness and increased self-confidence reported after MDMA. 5-
HT s receptors in the hippocampus have also been specifically hypothesized to enable
disengaging from previously learned associations if they lead to adverse outcomes (Guimaraes et
al. 1993). MDMA also has moderate 5-HT,, activity (Nash et al. 1994), which leads to modest
alterations in perception of meaning (Liechti et al. 2000b), possibly facilitating new ways of
thinking. Case reports suggest increasing extracellular 5-HT levels may facilitate recovery of
remote memories (Robertson 1997), a phenomenon that has been reported by psychotherapists
administering MDMA to patients (Downing 1985). Studies in humans suggest that serotonergic
activity plays an important role in generating the subjective effects of MDMA, since co-
administration of a serotonin uptake inhibitor reduces most subjective effects (Liechti et al.
2000a; Tancer and Johanson 2004). Thus, MDMA effects on the serotonergic system may
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decrease anxiety and aggression and create a state of mind that is conducive to psychotherapy.

Direct MDMA stimulation of postsynaptic a-2 adrenoceptors may modify this state by altering
the balance of a-1 and a-2 stimulation, allowing the individual to remain emotionally calm
despite noradrenergic activation. MDMA is an a-2 agonist (Lavelle et al. 1999). Like other a-2
agonists, such as guanfacine and clonidine (Arnsten 1998), MDMA produces feelings of
calmness and relaxation (Cami et al. 2000). It is worth noting that open label trials suggest that
clonidine may be helpful for treating symptoms of PTSD (Harmon and Riggs 1996; Kinzie and
Leung 1989), indicating that a-adrenergic action may possess anxiolytic effects in humans.

Drug Activity Related to Proposed Action

MDMA has a unique profile of psychopharmacological effects making it well suited to intensive
psychotherapy. In the context of psychotherapy, MDMA has been noted to reduce defenses and
fear of emotional injury while enhancing communication and capacity for introspection (Greer
and Tolbert 1998; Grinspoon and Bakalar 1986). Placebo-controlled clinical trials have
confirmed that MDMA produces an easily-controlled intoxication characterized by euphoria,
increased well being, sociability, self-confidence, and extroversion (Cami et al. 2000; Harris et
al. 2002; Hernandez-Lopez et al. 2002; Liechti et al. 2000a; Liechti et al. 2001a; Liechti et al.
2000b; Liechti and Vollenweider 2000a; Tancer and Johanson 2001; Tancer and Johanson 2003;
Vollenweider et al. 1998). These effects make it likely that MDMA would be useful in
psychotherapeutic treatment of many different complaints.

Therapists conducting MDMA -assisted psychotherapy sometimes administered a smaller dose of
MDMA approximately two to three hours after the first administration to prolong the session
(Greer and Tolbert 1986; Stolaroff 1988). The supplemental dose of MDMA was usually smaller
than the initial dose, and use of the supplemental dose was tolerated. Controlled, double-blind
studies of repeated dosing with MDMA have used two equally large doses, either spaced four
hours apart (Pacifici et al. 2001) or one day apart (Farre et al. 2004; Pacifici et al. 2001). To date,
only immunological findings have been reported for the study with the schedule of repeated
doses that most closely resembles the proposed study (Pacifici et al. 2001).

Past reports of psychotherapeutic use of MDMA in people with terminal illnesses suggested that
MDMA in combination with psychotherapy might assist in reduction of cancer diagnosis anxiety
in people with advanced stage cancer. Therapists made use of the reduced anxiety in relation to
emotionally upsetting thoughts or memories, the greater accessibility of deeply emotional
material and the increased acceptance of self and others in helping people deal with anxiety and
impending death (Holland 2001; Greer and Tolbert 1998; Stevens 1997; Stevens 1999; Stevens
2000). Narrative accounts of MDMA-assisted psychotherapy also point to increased analgesia,
strengthened communication with loved ones, and less guilt or distress on noting deteriorating
health.

People with advanced stage cancer may face a reduction in quality of life arising from anxiety
and distress stemming from the diagnosis, lack of control over life events and increasing need to
rely on others. Anxiety may be amenable to treatment with conventional anxiolytics, and people
may decide to avoid anxiolytics because of their side effects. MDMA -assisted psychotherapy
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offers another means of reducing anxiety and increasing quality of life to people with advanced
stage cancer by administering MDMA in a setting that enhances and augments subjective effects
assumed to be therapeutic, such as increased recall of deeply emotional material and reduced
anxiety. These effects are probably mediated partially or wholly through release and inhibition of
serotonin, norepinephrine and dopamine uptake, and through direct or indirect action on
monoamine neurotransmitters. It is also possible that changes in neurohormone release, such as
increased release of arginine vasopressin (Forsling et al. 2001) may be involved in producing
some of these therapeutic effects.

Secondary Pharmacodynamics

The psychotherapeutic effects of MDMA are accompanied by dose-dependent physiological
effects including vasoconstriction and increased heart rate and blood pressure (Lester et al. 2000;
Liechti et al. 2001; Mas et al. 1999; Tancer and Johanson 2001, and see pp 44-48 of IND
#63,384). Physiological effects of MDMA reach their maximum within 1 and 2 hrs after oral
MDMA administration and have largely subsided within 6 hrs of drug administration (Gamma et
al. 2000; Mas et al. 1999; Tancer and Johanson 2003; Vollenweider et al. 1998, see also Baggott
et al. 2001). Data on maximum changes in heart rate and blood pressure collected from human
studies published or in preparation in mid-2001 are summarized in Table 3.1 in the Investigators’
Brochure. Data from more recent reports (e.g. Farre et al. 2004; Hernandez-Lopez et al. 2002;
Lamers et al. 2003; Tancer and Johanson 2003) are similar to data collected in previous reports.
Pre-treatment a serotonin uptake inhibitor attenuated or prevented elevations in blood pressure
and heart rate (Liechti and Vollenweider 2000), and the SHT»4 receptor antagonist ketanserin
reduced elevated diastolic pressure (Liechti et al. 2000a), while the D, antagonist haloperidol
failed to attenuate any of the cardiovascular effects of MDMA (Liechti et al. 2000b). These
findings suggest that cardiovascular effects are at least partially due to serotonergic activity.
When given in controlled settings, MDMA produced only slight increases in body temperature
(Harris et al. 2002; Lester et al. 2000; Liechti et al. 2000b; Tancer and Johanson 2003), with the
increase undetected in a number of studies (Farre et al. 2004; de la Torre et al. 2000; Liechti et
al. 2000a).

On the basis of data from human studies of physiological effects, an initial dose of 25 mg is
expected to have a minimal impact on blood pressure, heart rate, or body temperature, and
effects are also expected to be minimal after a total dose of 37.5 mg MDMA, though findings
from at least one study suggest that this dose might produce detectable increases in tension and
relaxation (Harris et al. 2002). Both the initial dose of 83.3 mg and 125 mg, which will serve as
the total dose during the first session and the initial dose on the second session, are similar or
identical to the dose used in the study of MDMA -assisted therapy in people with PTSD (IND
#63,384). These doses are expected to produce significant increases in blood pressure and heart
rate, but are not expected to produce sustained increases in heart rate or blood pressure above
170/100 mm Hg. There is no data from controlled studies on the effects of 187.5 mg MDMA, the
total dose for the second experimental session. It is expected that elevation in blood pressure and
heart rate may be greater than the elevation seen after 125 mg, but with the increase in blood
pressure and heart rate not greatly exceeding the elevation reported after 2.5 mg/kg MDMA. The
physiological effects of a second dose of MDMA that is half the original dose and given two and
a half hours after the first dose are not yet known. Administering a second dose of 100 mg
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MDMA a day after an initial 100 mg dose increased systolic blood pressure, diastolic blood
pressure and heart rate to levels greater than seen after the initial dose, but not significantly
greater.

MDMA dose-dependently and acutely increases cortisol, prolactin, and adrenocortictropic
hormone concentrations (Farre et al. 2004; Grob et al. 1996; Grob et al. Unpublished; Harris et
al. 2002; Mas et al. 1999; Pacifici et al. 2004; Tancer and Johanson 2003), while growth
hormone is unchanged by up to 125 mg MDMA (Mas et al. 1999). Increases in cortisol and
prolactin peak at about 2 hours after MDMA administration. A second dose of 100 mg MDMA
given four hours after an initial dose of 100 mg produced a second increase in cortisol during an
interval when cortisol levels were declining (Pacifici et al. 2001), and a dose of 100 mg MDMA
given 24 hours after an initial dose stimulated a greater release of cortisol, but not prolactin
(Farre et al. 2004). In a study of the effects of 0.5 and 1.5 mg/kg MDMA in eight people, there
was a trend for increased levels of the hormone dehydroepiandrosterone (DHEA) after 0.5 mg/kg
MDMA, and a significant increase after 1.5 mg/kg MDMA (Harris et al. 2002), with DHEA
levels peaking 2 to 3 h post-drug. Harris and colleagues failed to detect any changes in
luteinizing hormone (LH), estradiol, progesterone or follicle stimulating hormone (FSH) in
women participants. 40 mg MDMA acutely increased circulating levels of antidiuretic hormone
(arginine vasopressin) in eight male volunteers (Forsling et al. 2001; Henry et al. 1998).
Antidiuretic hormone reached maximum levels between 1 to 2 hours after MDMA
administration. Increased retention of fluid is unlikely to be of any consequences in a clinical
setting. Nonetheless, precautions will be taken to avoid dilutional hyponatremia, including
providing electrolyte-containing beverages and restrictions on fluid consumption.

Studies conducted in Spain suggest that MDMA acutely affects the immune system (Pacifici et
al. 1999;; Pacifici et al. 2000; Pacifici et al. 2001; Pacifici et al. 2002; Pacifici et al. 2004). These
acute changes in immunologic function include reduced CD4 T-cell count, increased NK cell
count, and decreased phytohaemoagglutin A-induced lymphocyte proliferation. MDMA
decreased levels of the immune system stimulating and proinflammatory cytokine interleukin 2
(IL-2) and increased levels of the immunosuppressive and anti-inflammatory cytokine
interleukin 10 (IL-10) (Pacifici et al. 2004; Pacifici et al. 2001). Generally, MDMA appears to
decrease the concentration of Thl cytokines and increase the amount of Th2 cytokines measured
in blood. Immunological changes seen after an initial dose of MDMA are enhanced by a second
dose of identical size given four hours after the first dose (Pacifici et al. 2001; Pacifici et al.
2002), and a second dose of identical size given 24 hours after the first dose produced the same
immunological effects over the same time course, but with greater intensity than after the first
dose (Pacifici et al. 2002). Given this data, it is possible that administering a smaller
supplemental dose 2.5 h after the first dose will slightly enhance the immunological effects set in
motion by the first dose. These acute changes are unlikely to be of consequence in healthy
individuals and are of a similar magnitude to changes produced by other pharmacological agents.
For example, the CD4 T-cell count decrease was similar in magnitude to that produced by 0.8
g/kg oral ethanol (the equivalent of 4-5 drinks) in the same report (Pacifici et al. 2001). The
mechanism of this MDMA-induced immunomodulation is unclear but may involve MDMA-
induced glucocorticoid release or sympathomimetic activity, and activity at alpha adrenergic
receptors (Connor et al. 2004). Serotonin release probably plays a role in these changes, since
paroxetine pretreatment attenuates and in some cases completely eliminated the immunological
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effects of MDMA (Pacifici et al. 2004) while only partially reducing elevated cortisol levels after
MDMA. Acute alterations in immune functioning after MDMA administration have also been
noted in mice (House et al. 1995) and rats (Connor et al. 1998; Connor et al. 2000a; Connor et al.
2000b; Connor et al. 2004). This immunomodulation is an acute effect of MDMA and is not
likely to persist for more than 48 hours after MDMA administration.

Safety Pharmacology

Neurological Effects

In clinical studies, doses of MDMA similar to that currently proposed (125 mg) have led
to acute neurological changes such as impaired gait, tremor, or nystagmus in a minority
of volunteers. The incidence of these effects in clinical MDMA studies is summarized in
Tables 2.2 to 2.4 in the Investigators’ Brochure. Studies published subsequent to the
Investigator’s Brochure found similar effects, as reviewed in the first and second updates
to the Investigator’s Brochure. These effects resolve within several hours. Lasting
neurological effects have not been noted.

MDMA appears to produce modest acute changes in neurocognitive performance during
peak drug effects. The acute effects of MDMA, generally at doses of either 125 mg or 1.7
mg/kg, have been assessed using the digit symbol substitution task (Cami et al. 2000), a
simple reaction time task (Cami et al. 2000; Hernandez-Lopez et al. 2002), a continuous
performance attention task (Gamma et al. 2000), the Stroop task (Vollenweider et al.
1998), and a prepulse inhibition measure of sensorimotor gating (Liechti et al. 2001b;
Vollenweider et al. 1999b). Of these tasks, only the digit symbol substitution task and the
prepulse inhibition task have detected MDMA-induced performance alterations. A study
employing the slightly lower dose of 75 mg assessed skills potentially used in driving
motor vehicles (Lamers et al. 2003), including visual tracking, divided attention, Object
Estimation Under Divided Attention (OMEDA), the Tower of London, and verbal
fluency (word generation). Seventy-five mg MDMA did not affect performance on most
of the tasks listed above except for the estimation of time needed for a temporarily hidden
object to move from one place to another.

Participation in clinical MDMA studies has not been associated with chronic alterations
in neurocognitive performance. Data collected by Grob and associates (described in
“Previous Human Experience” below) and by Vollenweider and colleagues (Ludewig et
al. 2003; Vollenweider et al, 2000, see also pp. 189-190 for IND #63,384) indicate that
performance on tests of neurocognitive function is not altered after receiving one or two
doses of MDMA in a clinical setting. In contrast, studies of illicit ecstasy users have
suggested that repeated MDMA use may be associated with lowered neurocognitive
performance, specifically in the areas of memory and executive function (planning and
decision making). While a majority of studies have detected these differences (see the
Investigator’s Brochure and subsequent updates (Baggott et al. 2001; Baggott and Jerome
2003; Jerome 2004 for a detailed discussion), not all studies have detected lower
cognitive performance in ecstasy users. A number of studies employing more
appropriately matched controls (Halpern et al. 2004; Thomasius et al. 2003) have tended
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to find fewer differences in cognitive function, with Halpern and colleagues failing to
find impaired verbal memory even in ecstasy users reporting use on 50 or more
occasions, indicating that differences detected in earlier studies were at least partially due
to use of other drugs, or factors associated with polysubstance use. Subtle but detectable
impairments in cognitive function may also appear in people reporting heavy use of
ecstasy (Back-Madruga et al. 2004; Bolla et al. 1998; Gouzoulis-Mayfrank et al. 2003;
Halpern et al. 2004). In a retrospective study finding impairment in very high dose
recreational users of ecstasy, there was no effect seen among those who had taken up to
an estimated 440 mg of “ecstasy” per month for a year or longer and had used it a
minimum of 25 times (unpublished table from published study, Bolla et al. 1998). A
recent study employing samples of ecstasy users and non-ecstasy users well-matched for
moderate use of other substances detected impaired information processing and executive
function in people who reported taking ecstasy on 50 or more occasions, but not in people
who reported taking ecstasy on fewer than 50 occasions (Halpern et al. 2004). Another
study detected impaired memory in ecstasy users who had consumed at least 80 ecstasy
tablets over a lifetime, but failed to detect memory impairment in ecstasy users who had
taken fewer than 80 tablets (Gouzoulis-Mayfrank et al. 2003).

An examination of the literature relating to ecstasy use and signs and symptoms of
anxiety, depression, and other psychiatric symptoms found inconclusive support for
increased psychopathology or psychological difficulties in ecstasy users. A number of
recent investigations failed to support claims that ecstasy use is uniquely associated with
increases in psychological problems. Increased rates of psychiatric symptoms or
psychological difficulties in ecstasy users appear to be more strongly associated with
polysubstance use or with pre-existing conditions associated with drug use (see for
example Dafters et al. 2004; Daumann et al. 2004; Daumann et al. 2001; Lieb et al. 2002;
Thomasius et al. 2003). Given the tenuous link between repeated ecstasy use and
psychiatric symptoms, it is not expected that two doses of MDMA will have any effects
upon subsequent psychological well-being.

Clinical studies have investigated the effects of MDMA on cerebral blood flow. MDMA
acutely alters regional cerebral blood flow (rCBF) and may decrease rCBF for several
weeks after drug exposure. Gamma et al. (2000a) used [H, "*0]-Positron Emission
Tomography (PET) to measure rCBF at 75 min after 1.7 mg/kg MDMA in 16 volunteers.
They detected increases in prefrontal, inferior temporal, and cerebellar cortex rCBF.
Decreased rCBF was detected in limbic, paralimbic, central frontal, and temporal areas.
These acute effects of MDMA on rCBF may be followed by decreases in rCBF (Chang et
al. 2000), as found in a study where SPECT was performed upon eight volunteers 10 to
21 days after receiving the second of two doses of MDMA administered in a clinical
setting. These decreases appeared to be time-limited. Two additional volunteers assessed
at 41 and 80 days after last MDMA exposure did not show decreases. Similarly, Gamma
et al. did not detect differences in cerebral blood flow between ecstasy users and nonusers
during a vigilance task (Gamma et al. 2001). Finally, in the study of acute changes in
rCBF (Gamma et al. 2000), the eight volunteers who received 1.7 mg/kg MDMA in their
first session did not have altered cerebral blood flow in their second session, which was
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conducted at least two weeks later (Vollenweider 2001, letter of support, pp. 189-190,
Mithoefer and Wagner 2001; IND #63,384).

Cardiovascular Effects

The acute cardiovascular effects of MDMA were investigated by Lester et al. (2000). 8
volunteers were administered placebo, 0.5 mg/kg, and 1.5 mg/kg (approximately 105 mg)
MDMA in a three session placebo-controlled, double blind study. Two-dimensional
Doppler echocardiograms were performed one hour after MDMA administration.
MDMA was well tolerated and produced hemodynamic effects similar in magnitude to
the ai-agonist dobutamine, 40 ug/kg per minute intravenously. As discussed above, the
dose-dependent effects of up to 2.5 mg/kg (approximately 175 mg) MDMA on heart rate
and blood pressure have been characterized by five different research groups, including
three in the United States.

In vitro studies of human heart cells demonstrate that MDMA activates 5-HT2p
receptors, which stimulate heart valve cell growth (Setola et al. 2003). 5-HT2g receptor
agonism is associated with increased incidence of heart valve disease associated with the
serotonin releaser fenfluramine (Rothman and Baumann 2002). However, only
fenfluramine and its metabolite dexfenfluramine produced statistically significant
increases in heart valve cell growth. It is also important to note that valvular heart disease
is associated with daily use of fenfluramine, whereas MDMA will not be administered on
a daily basis in this study.

Abuse Liability

MDMA is classified as a Schedule I compound with a high potential for abuse, primarily
because of its use in settings such as “rave” dance parties. It should be noted that instead
of experiencing euphoria, individuals undergoing MDMA -assisted psychotherapy are
likely to experience deeply emotional thoughts, feelings, and memories, including
thoughts associated with grief, rage, and fear. As a result, it seems unlikely that people
undergoing this emotionally challenging psychotherapy will find the experience
pleasurable or safe enough to pursue MDMA use in unsupervised and uncontrolled
settings.

There is no evidence that MDMA -naive healthy volunteers exposed to MDMA in
previous Phase 1 clinical studies with MDMA have been motivated to seek out and use
MDMA in non-medical settings. Liechti et al. (2001) reviewed the effects of MDMA in
54 male and 20 female volunteers who had participated in clinical studies and stated
“none of the participants expressed any interest in taking MDMA as a recreational drug”
after participation in an MDMA study.

In the currently proposed study, diversion is not an issue because MDMA will only be
administered under supervision of a research psychiatrist and no take-home doses will be
permitted. As discussed elsewhere, MDMA will be stored and handled in compliance
with Federal and local regulations for Schedule I compounds. The issue of abuse liability
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is discussed in more detail in this application under “Additional Information.”

Pharmacokinetics/Toxicokinetics

Summary of Pharmacokinetic Parameters

Table 4. MDMA Pharmacokinetics

MDMA Cmax Tmax AUC (24 AUC/dose
Dose | N g/l H ug*h/l ug*h/(I*mg) |Reference
50 2 19.8 and 82.8 2 and 3 100.1 and 813.9 2 and 16.3 |de la Torre et al. 2000a
75 8 130.9 + 38.6 1.8+0.38 1331.5 + 646.03 17.8+£8 .6 |Mas etal. 1999
75 12 178 (no SD) 3 Not reported NA Lamers et al. 2003
100 8 222.5+26.06 23+1.1 2431.38 +766.52 | 24.31+7.7 |de la Torre et al. 2000b
100 9 180+ 33 24+0.26 1452 + 771 14.52 +£7.7 |Farre et al. 2004
100 7 208.7+17.1 16+£0.4 Not reported NA Pizarro et al. 2004
125 8 236.4+57.97 2.4+0.98 2623.7+572.9 21+4.6 |Masetal. 1999
150 2 | 441.9 and 486.9 1.5and 2 5132.8 and 5232 |34.2 and 34.9 |de la Torre et al. 2000a
MDMA Kk, k. T MDA T,
Dose | N /h /h H H Reference
50 2 Na na 2.7 and 5.1 Na de la Torre et al. 2000b
75 8 | 2.3835+2.1362 |0.1171 £0.0818 7.86 +3.58 0.42+0.2 [Masetal. 1999
100 8 2.7+1.53 0.081 £0.018 8.96 £2.27 1.31 £0.55 |De la Torre et al. 2000b
100 7 na 0.07 +£0.03 11.8+4.4 na Pizarro et al. 2004
125 8 | 2.1253+1.1001 [0.0923 +0.0428 8.73 £3.29 0.41 £0.22 |Mas et al. 1999
150 2 Na na 6.9 and 7.2 Na De la Torre et al. 2000a

The pharmacokinetics of MDMA, summarized above in Table 4, have been primarily
characterized by a group of Spanish researchers, with the exception of one publication
from a team of researchers in the Netherlands that was not primarily concerned with
pharmacokinetics. Additional pharmacokinetic parameters for MDMA and metabolites
are given in the papers cited in Table 4. For example, after 125 mg MDMA, total
clearance for MDMA was 51.1 + 14.1 per hr, while renal clearance was 13.0 + 5.4 per hr
(de la Torre et al. 2000a). The findings of the Spanish researchers are consistent with
other investigations using limited doses (Fallon et al. 1999; Hensley and Cody 1999) or
illicit users (Crifasi and Long 1996; Moore et al. 1996; Ramcharan et al. 1998).

As can be seen in Table 4, MDMA kinetics are dose dependent within the range of
commonly administered doses (de la Torre et al. 2000b). These dose-dependent kinetics
appear to be due to dose-dependent metabolism rather than changes in absorption or
excretion. Mas et al. (1999) reported that 75 mg and 125 mg doses of MDMA had similar
absorption constants and absorption half-lives. On the other hand, non-renal clearance for
125 mg MDMA was approximately half that of 75 mg MDMA. The dose-dependent
metabolism of MDMA is at least partially due to inhibition of CYP2D6, as discussed
below. It has also been established that the fraction of MDMA bound to dog plasma
proteins is approximately 0.4 and is concentration-independent over a wide range of
concentrations (Garrett et al. 1991). Therefore, changes in plasma partitioning are not
likely to be significant.
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Farre and colleagues reported the pharmacokinetics of a second dose of 100 mg MDMA
given 24 hours after an initial 100 mg dose in nine men (Farre et al. 2004). Cyax Was
232.£39 WL, AUC(24_48) was 2564 + 762 ug/*h/L, Tmax(24_4g) was 25.5+0.33 h, and
AUC/dose was 25.64 + 7.6 ng/*h/1*mg. Maximal MDMA concentration after the second
dose was similar to maximal concentration after the slightly higher dose of 125 mg (see
Table 4 above), and probably results from non-linear pharmacokinetics. Based on these
findings, metabolism of an initial dose will also be affected by a supplemental dose.
However, since the size and timing of this dose are different from the dosing regimen
employed by Farre and colleagues, it is not clear whether the supplemental dose will
produce slightly higher maximal values than expected after the supplemental dose only or
the combined dose, or whether it will instead lengthen Ta.

Absorption/Distribution/Metabolism/Excretion

The pharmacokinetics of MDMA in humans have been characterized in blood and urine
samples using oral doses of up to 150 mg MDMA. Metabolites of MDMA which have
been identified in humans include 3,4-methylenedioxyamphetamine (MDA), 4-hydroxy-
3-methoxy-methamphetamine (HMMA), 4-hydroxy-3-methoxyamphetamine (HMA),
3,4-dihydroxyamphetamine (DHA, also called alpha-methyldopamine), 3,4-
dihydroxymethamphetamine (DHMA, also called HHMA), 3,4-
methylenedioxyphenylacetone, and N-hydroxy-3,4-methylenedioxyamphetamine (de
Boer et al. 1997; Helmlin et al. 1996; Helmlin and Brenneisen 1992; Lanz et al. 1997;
Ortuno et al. 1999; Pizarro et al. 2002; Segura et al. 2001). Thus far, human plasma levels
of MDMA and the metabolites HMMA, HMA, and MDA have been published (de la
Torre et al. 2000; Pizarro et al. 2002; Pizarro et al. 2003; Pizarro et al. 2004). HMMA
appears to be the main metabolite in humans (Pizarro et al. 2004). Metabolites are
primarily excreted as glucuronide and sulfate conjugates (Helmlin et al. 1996).

The oxidation of the methylenedioxy group can take place via enzymes such as
cytochrome p450 (Hiramatsu et al. 1990; Kumagai et al. 1991; Lim and Foltz 1988;
Tucker et al. 1994) or by a non-enzymatic process involving the hydroxyl radical (Lin et
al. 1992). The enzymes catalyzing this reaction have been examined in the rabbit
(Kumagai et al. 1991), rat (Gollamudi et al. 1989; Hiramatsu and Cho 1990; Hiramatsu et
al. 1990; Hiratsuka et al. 1995) and human (de la Torre et al. 2000; Kraemer and Maurer
2002; Kreth et al. 2000; Lin et al. 1997; Maurer et al. 2000; Tucker et al. 1994; Wu et al.
1997). In human liver microsomes, Michaelis-Menten kinetics for formation of
dihydroxylated metabolites are biphasic (Kreth et al. 2000). The low Km component for
demethylenation is CYP2D6 as it is selectively inhibited by quinidine. At higher
concentrations of MDMA, other enzymes with higher Km also contribute to MDMA
demethylenation, including CY1A2 and CYP3A4.

Although it was hypothesized that genetic variations in CYP2D6 activity might influence
risk of MDMA toxicity, this is no longer a concern. Several in vitro studies have shown
that MDMA is not just a substrate for CYP2D6 but also binds to it, forming an inhibitory
complex (Brady et al. 1986; Delaforge et al. 1999; Heydari et al. 2004; Wu et al. 1997).
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Compelling in vivo evidence of enzyme inhibition was provided by de la Torre et al. (de
la Torre et al. 2000a) who showed that plasma levels and 24-hour urinary recovery of
HMMA are dose-independent. This is likely the result of inhibition of CYP2D6-mediated
DHMA formation. The fact that CYP2D6 is apparently easily saturated makes this
possible source of individual sensitivity appear less significant. In fact, there currently
seems to be no evidence that the poor metabolizer genotype is by itself a major risk factor
for acute MDMA toxicity. Kreth et al. (2000) reported that the poor metabolizer trait did
not lead to significant alteration in maximal drug plasma concentrations in an individual
participating in a clinical study of the MDMA analogue, MDE. At least one poor
metabolizer has received MDMA as a participant in a study conducted by the Spanish
team (Pacifici et al. 2002, see also Pacifici et al. 2004) without any adverse events
occurring. The individual had 60% greater MDMA AUC after a first and a second dose,
but the only other reported difference for this participant was a statistically significant
increase in amount of NK cells. Issues involved in MDMA metabolism is addressed in a
review by de la Torre and colleagues (De la Torre et al. 2004). Evidence from in vitro
and in vivo studies and the cases described above provide further evidence that the role of
CYP2D6 in MDMA metabolism is sufficiently limited that it is not a major risk factor for
immunocompetent individuals participating in clinical research with MDMA.

Enzymes involved in the formation of MDA from MDMA in human liver microsomes
have been investigated by two groups (Kreth et al. 2000; Maurer et al. 2000). Maurer et
al. reported that formation of MDA was predominantly catalyzed by CYP1A2 (and to a
lesser extent by CYP2D6), but did not present detailed results of their experiments. Kreth
et al., in a publication focusing on MDE metabolism, reported high correlations between
MDMA and MDE N-dealkylation and MDE N-dealkylation and human liver microsome
CYP2B6 content. MDE N-dealkylation and CYP1A2 levels were also significantly
correlated. This indicates that CYP2B6 and CYP1A2 participate in the formation of
MDA. The role of CYP2B6 in human MDMA metabolism is consistent with rodent
research (Gollamudi et al. 1989).

MDMA is a chiral compound and has been almost exclusively administered as a
racemate. Studies in human volunteers (Fallon et al. 1999; Hensley and Cody 1999;
Pizarro et al. 2003; Pizarro et al. 2004) and rodents (Cho et al. 1990; Fitzgerald et al.
1990; Matsushima et al. 1998) indicate that the disposition of MDMA is stereoselective,
with the S-enantiomer having a shorter elimination half-life and greater excretion that the
R-enantiomer. For example, Fallon et al. (1999) reported that the area under the curve
(AUC) of plasma concentrations was two to four times higher for the R-enantiomer than
the S-enantiomer after 40 mg, p.o., in human volunteers. Moore et al. (1996) found
greater levels of R-(-)-MDMA in blood, liver, vitreous and bile samples from an
individual who died shortly after illicit MDMA use. Stereoselective analysis of
biosamples in both an MDMA overdose and a traffic fatality had similar findings
(Ramcharan et al., 1998; Crifasi and Long, 1996). The stereoselective pharmacokinetics
of MDMA are reflected in formation of MDA and DHMA enantiomers (Fallon et al.
1999; Pizarro et al. 2004; Pizarro et al. 2003). In the first 24 hours after MDMA
administration, greater plasma and urine concentrations of S-(+)-MDA than its R-
enantiomer occur (Fallon et al. 1999; Moore et al. 1996). By contrast, R/S ratios of

48



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

HMMA are more similar to those for MDA (greater amounts of R-(-)-HMMA than S-(+)-
HMMA during the first 24 hours), or there is no difference between concentrations of the

two enantiomers of HMMA (Pizarro et al. 2003; Pizarro et al. 2004).

Table 5. Urinary Recovery for MDMA and Metabolites (de la Torre 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 1.0{152.0 and 89.2|4.7 and 4.2| 69.1 and 38.3
75 (358) 8 71.2+13.7 35409 | 1283+21.8 | 54+04 | 53.7+114
100 (518) 2 |232.6and 74.7 |1.4 and 5.6{59.8 and 124.0|2.9 and 6.8| 57.3 and 40.7
125 (647) 8 169.6£69.5 | 6.4+£27 |1483+102.8| 6.2+3.7 | 51.0+16.2
150 (776) 2 ]160.3 and 333.3]|2.6 and 4.7]122.2 and 82.4|4.1 and 3.7| 37.3 and 54.7

The urinary excretion of MDMA and its metabolites was first characterized by de la
Torre and colleagues, with data from that study presented in Table 5 above. Metabolites
are primarily excreted as glucuronide and sulfate conjugates (Helmlin et al. 1996).
Subsequent studies examining metabolism after 100 mg MDMA reported excretion
values similar to those reported by de la Torre and associates (Farre et al. 2004; Segura et
al. 2001; Pizarro et al. 2004; Pizarro et al. 2003). Urinary excretion of the MDMA
metabolite HHMA reported after the administration of 100 mg MDMA to four men are
91.8 = 23.8 mol and 17.7% recovery (Segura et al. 2001). As was the case for maximal
plasma values, urinary recoveries for MDMA and MDA were higher after a second dose
of 100 mg MDMA than after an initial dose of 100 mg MDMA (Farre et al. 2004).

Toxicology

The toxicity of MDMA has been investigated in numerous animal and in vitro studies
published in peer-reviewed journals. In addition, hundreds of published case reports
describe adverse events in illicit ecstasy users. Finally, 28-day toxicity studies in canines
and rodents have been performed and are included in the MDMA Drug Master File
(DMF #6293). Thus, the toxicity of MDMA is well characterized.

Serious MDMA toxicity is rare in uncontrolled settings, considering the millions of users
taking “ecstasy” of unknown identity, potency, and purity (Baggott 2002; Gore 1999;
Henry and Rella 2001). Under these conditions, the most common serious adverse event
involves hyperthermia, which often appears to be influenced by prolonged physical
exertion (dancing) in an area with a high ambient temperature. Reports of toxicity in
illicit ecstasy users are summarized in the Investigator’s Brochure (Baggott et al. 2001),
and a brief review of more recent reports are covered in the latest update of the
Investigator’s Brochure (Jerome 2004). In addition to hyperthermic syndromes, other rare
adverse events include dysphoric responses, hepatotoxicity, and hyponatremia. In the
proposed clinical study, volunteers will be carefully monitored for signs and symptoms of
these unlikely events, as discussed in “Monitoring for Toxicity,” above. As described in
“Previous Human Experience” below, exposure to MDMA in a controlled clinical setting
has not been associated with toxicity. As well, improvement in quality of life occurring
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after MDMA -assisted psychotherapy should be weighed out against any concerns of
MDMA toxicity.

Published animal and in vitro studies have specifically investigated the possibility of
hyperthermia, hepatotoxicity and neurotoxicity after MDMA exposure. These types of
toxicity appear to be dose-dependent and all available evidence indicates that the risks in
these areas are minimal in the currently proposed study. These areas of toxicity are
discussed below. Neurotoxicity will be discussed in two sections; the first concerning
serotonergic axon damage and the second concerning neuronal cell death. Finally, the
issue of reproductive and developmental toxicity will be briefly mentioned.

Hyperthermia

As discussed above, MDMA administered in a controlled setting produces only a slight
increase in body temperature. However, hyperthermia is one of the most commonly
reported serious adverse events in ecstasy users. Peripheral vasoconstriction (Pedersen
and Blessing 2002), non-shivering heat production and possible effects on heat-
production related uncoupling proteins (Mills et al. 2003; Sprague et al. 2003), and
activity at serotonin or norepinephrine receptors (Fantegrossi et al. 2003; Fantegrossi et
al. 2004) all may play a role in generating hyperthermia. Hyperthermia may be dose
dependent, as suggested by case series of people who took ecstasy in the same London
area nightclub on the same evening (Greene et al. 2003). Studies in rats and mice suggest
that crowded housing (Fantegrossi et al. 2003) and high ambient temperature (see for
example Brown and Kiyatkin 2004; Green et al. 2004; Malberg et al. 1998) promotes a
hyperthermic reaction to MDMA. It is expected that hyperthermia will be very unlikely
in the proposed study setting, since the participant will be in a room maintained at a
comfortable temperature and he or she will not experience crowding. The investigators
will periodically measure body temperature with an automatic temperature sensor and
telemetry device worn on the skin, and the investigators will also measure ambient
temperature during the course of the study.

Hepatotoxicity

Because hepatotoxicity has been noted in ecstasy users, five in vitro and two in vivo studies have
examined the hepatotoxicity of MDMA. These studies show that MDMA can impair liver cell
viability, but that this is very unlikely to occur in the proposed clinical study. The peak liver
exposure to MDMA in the proposed clinical study should be approximately one-eleventh the
concentration shown to impair cell viability in these in vitro studies.

In one study, MDMA caused increases in ALT, AST, and LDH activities in rat
hepatocytes (Beitia et al. 2000). These increases were statistically significant with high
concentrations of MDMA (1 mM for six hours) or lower concentrations for prolonged
exposures (0.1 mM for 24 hours). Further evidence of MDMA-induced toxicity to
hepatocytes came from moderate decreases in ATP (after three, but not one, hour
incubation with 0.1 mM MDMA). A second in vitro study examined the possible pro-
fibrogenic effects of MDMA on the liver by measuring expression of procollagen mRNA
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in a cell line of hepatic stellate cells (Varela-Rey et al. 1999). These cells produce the
collagen characteristics of a fibrotic liver. Expression of at1(I) procollagen mRNA was
significantly increased by 0.5, but not 0.1, mM MDMA for 24 hr. This effect required
sustained exposures, as | mM MDMA for 8 h did not increase mRNA expression. A third
in vitro study using mouse hepatocytes showed that MDMA increases lipid peroxidation
and loss of cell viability produced by hyperthermic conditions (Carvalho et al. 2001). 1.6
mM MDMA slightly but significantly decreased cell viability, yet it did not affect lipid
peroxidation over 60 to 180 min under normothermic (37° C) conditions. When
temperature was raised to 41° C, the hepatotoxicity of MDMA was dramatically
increased. At this temperature, 1.6 mM MDMA approximately doubled lipid
peroxidation after 180 min and decreased cell viability after as little as 60 minutes. A
lower concentration, 0.8 mM MDMA, also decreased cell viability after 180 min at 41° C
but not at 37° C. The fourth study incubated rat liver cells with 0.5 to 5 mM MDMA for 8
or 24 hours and assayed for apoptosis with cell staining, Western blot for apoptosis-
related factors, and bax assays (Montiel-Duarte et al. 2002). Higher concentrations
increased signs of apoptosis, but at doses that are about eleven times those usually seen in
humans. The fifth study examined the effects of 3 hours of incubation with 0.8 to 1.6 mM
MDMA metabolites MDA and alpha-MeDA on liver cells (Carvalho et al. 2003) and
found that alpha-MeDA but not MDA increased signs of liver peroxidation at the higher
concentrations.

In vivo studies in mice indicate that ambient temperature and oxidative stress may be
involved in liver toxicity. Carvalho and colleagues assayed liver sections from mice
given a single i.p. injection of 5, 10 or 20 mg/kg MDMA in either a 20 °C or a 30 °C
environment for antioxidant enzyme levels, signs of lipid peroxidation, and cell histology
(Carvalho et al. 2002). The researchers found that increases in MDMA dose and ambient
temperature during MDMA administration affected degree of apparent oxidative stress
and detectable liver abnormalities. In the second study, repeated injections of 10 mg/kg,
but not 5 mg/kg, of the MDMA enantiomer S-(+)-MDMA (4 s.c. every 2 h), produced
some hepatic necrosis (Johnson et al. 2002), with more pronounced effects in mice fed a
vitamin E deficient diet than in mice receiving sufficient amounts of vitamin E.

Hepatotoxicity has not yet been reported to occur in any of the clinical studies where
MDMA was administered to research subjects, and the drug exposures that can damage
liver cells would not occur in the currently proposed clinical study. The lowest
concentration that impaired cell functioning in these studies (0.1mM or ~19.3 mg/1
MDMA) affected indices of cell viability after 24, but not 6, hours in the study by Beitia
et al (2000). This same concentration had no significant pro-fibrogenic effect after 24 hr
in the study by Varela-Rey et al (1999). This lowest toxic concentration is approximately
82 times higher than the expected peak MDMA plasma level (236.4 = 57.97 ng/l
MDMA) after 125 mg, the proposed dose in this study. Liver exposure to drugs is often
higher than plasma levels. In an autopsy of a deceased ecstasy user, liver MDMA
concentration was 7.2 times higher than femoral blood MDMA concentration (Rohrig
and Prouty 1992). Thus, the peak liver exposure to MDMA in a clinical setting should be
approximately one-eleventh the concentration shown to impair cell viability in these
studies. This peak concentration would only be briefly sustained. Therefore it is unlikely
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that MDMA exposures in clinical studies will approach those demonstrated in these
studies to impair rat liver cell viability or induce procollagen mRNA. Higher ambient
temperatures appear to amplify the degree and likelihood of hepatoxicity, and since study
participants will receive MDMA in a comfortable room and the investigators will monitor
ambient temperature during the course of the study, it seems especially unlikely that
MDMA will induce hepatoxicity. Nonetheless, people with significant liver disease will
be excluded from the study, and participants will be monitored for hepatotoxicity with
liver panels performed before MDMA administration and at the time of medical
examination follow-up (“Day 36” — see Table 1 above).

Neurotoxicity

Extensive studies in animals indicate that high or repeated dose MDMA exposure can
oxidatively damage serotonergic axons originating in the dorsal raphe nucleus of the
brainstem. This is associated with decreases in serotonin, serotonin metabolites, and
serotonin transporter. Although some regrowth occurs, seemingly permanent
redistribution of axons was noted in a study with squirrel monkeys (Hatzidimitriou et al.
1999). These serotonergic changes have not been associated with lasting behavioral
impairment in the vast majority of animal studies, despite dramatic serotonin depletions.
The great volume of research addressing MDMA neurotoxicity is discussed in more
detail in the Investigator’s Brochure and subsequent updates of the Investigator’s
Brochure (Baggott et al. 2001; Baggott and Jerome 2003; Jerome 2004).

A study published in 2004 comparing MDMA administration (3 7.5 mg/kg doses given
i.p.) with the serotonin neurotoxin 5,7-DHT in rats found that DHT, but not MDMA,
reduced serotonin transporter and brain serotonin while increasing levels of glial
fibrillary acidic protein (GFAP), a marker of neuronal injury (Wang et al. 2004). MDMA
lowered brain serotonin without altering levels of serotonin transporter or GFAP,
suggesting a dissociation between brain serotonin levels and other presumed markers of
neurotoxicity, and an investigation of neurons from the substantia nigra of mice given
four 5 mg/kg doses every 2 hours found signs of oxidative stress, such as increased signs
of DNA fragmentation and ubiquitin-positive whorls, but no signs of cell death (Fornai et
al. 2003). However, in contrast, raphe neurons taken three weeks after rats received
twice-daily s.c. doses of MDMA on four consecutive days were much less able to
transport radioactively labeled praline, used as a measure of axonal neurotoxicity
(Callahan et al. 2001). Examining and considering these and other research findings
continues to demonstrate the contentious nature of findings relating to MDMA
neurotoxicity.

We have carefully considered the risks of such neurotoxicity and conclude that they are
minimal in the proposed study. This conclusion is supported by empirical and
toxicokinetic evidence and is consistent with the lack of toxicity in previous clinical
MDMA studies. A series of letters in the journal Neuropsychopharmacology discussed
the risks of neurotoxicity in MDMA studies (Gijsman et al. 1999; Lieberman and
Aghajanian 1999; McCann and Ricaurte 2001; Vollenweider et al. 1999a; Vollenweider
et al. 2001), leading two of the journal editors to conclude that there is no evidence that
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the MDMA exposures in the studies of Vollenweider and colleagues (similar to those
currently proposed) were neurotoxic (Aghajanian and Lieberman 2001). Finally, studies
in rhesus monkeys suggest that use of interspecies scaling to arrive at dosing in previous
studies produced inappropriately high doses of MDMA.

Vollenweider and colleagues recently measured serotonin transporter density using
positron emission tomography (PET) with [''C]McN5652 before and after a single
clinical MDMA exposure (Vollenweider et al. 2000, data presented at the 2000
conference of the German Society for Psychiatry, Psychotherapy and Neuromedicine).
Vollenweider and colleagues were unable to detect any lasting effect of 1.5 or 1.7 mg/kg
MDMA in a pilot study with six MDMA-naive healthy volunteers and in a second study
with additional volunteers (n = 8). This ligand and measurement technique had been
previously reported by another group to be sensitive to apparent serotonin transporter
changes in illicit ecstasy users with at least 70 drug exposures (McCann et al. 1998). This
measurement technique was validated in a study using a baboon exposed to a neurotoxic
MDMA regimen (Scheffel et al. 1998), and this validation study found that PET tended
to overestimate serotonin transporter changes in most cases. A more recent study in
humans that employed this ligand also found reduced levels of serotonin transporter in
current ecstasy users, but did not report as large a reduction in serotonin transporter as did
the original study (Buchert et al. 2003; Buchert et al. 2004). Given the small sample size
in the study by Vollenweider et al., it is possible that a modest change in SERT density
could have gone undetected. However, very little variance in ligand binding was found in
baseline measures of ligand binding.

Imaging studies in repeated ecstasy users have consistently found lower serotonin
transporter levels, but these findings are also qualified by degree of exposure and period
of abstinence. One study using the same ligand used by McCann and colleagues (Buchert
et al. 2003; Buchert et al. 2004) and one study using a different ligand (Reneman et al.
2001) both found that serotonin transporter levels returned to normal in people who
abstained from ecstasy for a year to a year and a half. Both studies also found greater
reductions in serotonin transporter, greater numbers of affected areas, in women.
Reneman and colleagues (2001) also compared people reporting at least 50 exposures
with people who reported fewer than 50 exposures, and they found that moderate ecstasy
users (those reporting use on fewer than 50 occasions) did not have significant reductions
in serotonin transporter sites. These findings suggest that effects on serotonin transporter
may be at least partly dependent on degree of use and time since last exposure.

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

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

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

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

MDMA-Induced Neuronal Apoptosis (Programmed Cell Death)

Two in vitro studies have suggested that MDMA may trigger programmed neuronal cell
death (apoptosis) under certain conditions. This phenomenon has not been verified in
vivo. No cell death occurs in regions containing the cell bodies of serotonergic neurons
after MDMA exposure (Fischer et al. 1995; Hatzidimitriou et al. 1999; O'Hearn et al.
1988). However, one study detected evidence of non-serotonergic cell body damage in
the rat somatosensory cortex after 80 mg/kg MDMA (Commins et al. 1987). It is
theoretically possible that this damage was due to apoptosis. MDMA-induced apoptosis
appears to require high concentrations and exposure times. It is unlikely that 125 mg
MDMA in the currently proposed clinical study will trigger programmed cell death in
neurons. In the currently proposed study, the peak brain concentration of MDMA is
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estimated to be approximately 6% of a concentration that produced no toxicity after 96 hr
of exposure in vitro.

Forty-eight hours of incubation with MDMA dose-dependently decreased survival of
cultured human placental serotonergic cells (Simantov and Tauber 1997). This decreased
cell viability was accompanied by DNA fragmentation and cell cycle arrest (in the G2M
phase). Forty-eight hour exposure to 0.4 mM MDMA decreased cell survival by 1.4 +
4%, while 1.2 mM MDMA decreased cell survival by 61 + 9%. In another study, the
effects of MDMA on cultured rat neocortical neurons were studied at concentrations of
125 to 1000 uM MDMA and exposure times of 1, 24, and 96 hours (Stumm et al. 1999).
Cell survival was decreased by 34.2 + 11.4% at 96 hours after an average exposure of
500 uM MDMA, but not after 125 uM MDMA. Stumm et al. also noted DNA
fragmentation and altered expression of the bcl-x; g gene, which supports the
interpretation that programmed cell death had occurred. The degree of cytotoxicity noted
for MDMA in this study was comparable to the toxicity produced by other structurally
related amphetamines.

A study that used fluoro-jade staining to examine brain sections from rats killed 3 days
after receiving 10, 20 or 40 mg/kg MDMA found increased staining in most brain areas
in rats given 40 mg/kg MDMA, and in some brain areas in some rats given 20 mg/kg
MDMA (Schmued et al. 2003). Increased signs of neuronal degeneration were strongly
associated with hyperthermia, suggesting a role of dose and body temperature in
producing these effects. However, as discussed earlier, another study examining
substantia nigra in mice given a total dose of 20 mg/kg (four doses of 5 mg/kg) found
signs of oxidative stress, but failed to find signs of frank cell death (Fornai et al. 2003).

It is unlikely that MDMA exposures in the currently proposed clinical study will
approach those demonstrated to trigger programmed cell death in neurons. [f MDMA
levels in the brain are about 6 times higher than in plasma (Rohrig and Prouty 1992), then
125 mg MDMA should produce peak plasma levels of 236.4 £ 57.97 ug/l MDMA (de la
Torre et al. 2000b) and peak brain levels of 1.4 + 0.3 mg/L. This estimated peak level is
significantly less than the lowest drug concentration used in either apoptosis study. While
0.4 mM MDMA or 77.3 mg/L had modest effects in the first study, 125 uM or 24.2 mg/L
had no significant effect in the second study. Peak plasma levels after a supplemental
dose of 62.5 mg follows 125 mg are liable to be somewhat higher, but they are not likely
to approach levels in brain that produced cell death. Given these concentration
differences and the long exposure times used in these studies, it does not seem likely that
human oral doses of MDMA would be sufficient to induce programmed cell death in
neurons. Additionally, body temperature is only slightly elevated in humans given
MDMA in clinical settings, further reducing any possible effects due to hyperthermia.

Reproductive and Developmental Toxicity

As discussed in the Investigator’s Brochure, one of two studies of polydrug-using ecstasy
users found a possibly increased incidence of developmental abnormalities when
pregnant women used illicit drugs including ecstasy (McElhatton et al. 1999). There is
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some contention as to whether the developmental abnormalities reported in the study
conducted by McEllhatton and colleagues are, in fact, the result of “ecstasy”
consumption. Neonatal rats given repeated doses of MDMA show signs of lower brain
serotonin and showed impairments in learning and memory, with the neonatal period in
rats considered equivalent to the third trimester of pregnancy in humans. In one study,
rats given the very high, repeated dose regimen of 20 mg/kg MDMA twice daily from
Day 11 to Day 20 performed less well on a task assessing spatial learning and memory
(Williams et al. 2003), and had lower brain serotonin and greater increases in the
dopamine metabolite homovanillic acid (HVA) in frontal cortex, hippocampus and
striatum (Koprich et al. 2003A). Maternal administration has produced contradictory
results. Rats born to dams given twice-daily injections of 15 mg/kg for 7 consecutive
days were less active in a novel environment (Koprich et al. 2000B), yet lower brain
serotonin was not detected in rats born to dams given twice-daily injections of 20 mg/kg
MDMA for four days (Kelly et al. 2002). Pregnant women will be excluded from
participation in the proposed study and urine pregnancy tests will be performed before
each drug administration.
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Previous Human Experience

Clinical MDMA research using healthy volunteers has been conducted by at least six
research groups, including three in the United States. Double-blind placebo-controlled
MDMA studies have been published in peer-reviewed journals. To date, the most
extensive studies have been carried out by Franz Vollenweider of the University of
Zurich and his colleagues. They have administered up to two doses of 1.5 to 1.7 mg/kg
MDMA to 74 subjects. These researchers have published studies of brain imaging, EEG,
cardiovascular, neuroendocrine and subjective effects of MDMA (Frei et al. 2001;
Gamma et al. 2000; Liechti et al. 2000a; Liechti et al. 2000b; Liechti et al. 2001a; Liechti
et al. 2001b; Liechti and Vollenweider 20001a; Liechti and Vollenweider 2001b;
Vollenweider et al. 1998; Vollenweider et al. 1999). The Zurich researchers have also
published a review of the data that notes gender differences in MDMA effects (Liechti et
al. 20001a), and they have presented data at conferences investigating the effects of up to
two doses of 1.5 to 1.7 mg/kg MDMA on levels of serotonin transporter or cognitive
function (Ludewig et al. 2003; Vollenweider et al. 2000). A team of researchers in Spain
have measured the subjective, cardiovascular, and immunological effects of 50, 75, 100,
125 and 150 mg MDMA, alone and, in some studies, in combination with ethanol (Cami
et al. 2000; Hernandez-Lopez et al. 2002; Mas et al. 1999; Pacifici et al. 1999; Pacifici et
al. 2001; Pacifici et al. 2002; Pacifici et al. 2004). This same team of researchers has
investigated the effects of repeated doses of 100 mg MDMA, with the second dose given
four or 24 hours after the initial dose (Farre et al. 2004; Pacifici et al. 2002), and they
have published countless pharmacokinetic and drug detection studies (e.g. de la Torre et
al. 2000; Navarro et al. 2001; Pichini et al. 2002; Pichini et al. 2003; Pizarro et al. 2002;
Pizarro et al. 2003; Segura et al. 2002). While it appears that the researchers reported data
form the same sample in several studies, they have administered MDMA to 42 to 54
subjects. A team of researchers at Wayne State University in Detroit has assessed
cardiovascular, subjective, and neuroendocrine effects of about 1.1, 1.6, and 2.1 mg/kg
MDMA, as compared with the psychostimulant d-amphetamine and the serotonin
releaser and serotonin receptor agonist mCPP in 22 men and women with prior use of
ecstasy (Tancer and Johanson 2001). This team has also performed a similar study of 1
and 2 mg/kg MDMA in 12 men and women that also measured rewarding effects (Tancer
and Johanson 2003). The Wayne State researchers have also presented data from studies
of ambient temperature and 2 mg/kg MDMA in four subjects, and co-administration of
fluoxetine with 1.5 mg/kg MDMA in eight subjects (Tancer and Johanson 2004; Tancer
et al. 2003). Researchers at UCLA-Harbor Medical Center assessed cardiovascular,
neuroendocrine and some subjective effects of ascending doses of MDMA that varied
from 0.25 to 2.5 mg/kg MDMA in 18 men and women who had reported some ecstasy
use (see IND #63,384, pp. 44-48 and pp. 52-70 for more details; Grob et al. 1996). A
team of researchers in the Netherlands has studied the cardiovascular and subjective
effects of 75 mg MDMA in 12 men and women reporting ecstasy use (Lamers et al.
2003; Samyn et al. 2002), focusing on acute effects of MDMA on skills related to
driving. Researchers at the University of California-San Francisco have studied the
cardiovascular, subjective and neuroendocrine effects of MDMA in eight men and
women with past experience with ecstasy (Harris et al. 2002; Lester et al. 2000). Lastly,
researchers in England studied the neuroendocrine effects and pharmacokinetics of 47.6
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mg MDMA (equivalent to 40 mg freebase) in eight drug-naive men, specifically
examining changes in arginine vasopressin release (Fallon et al. 2000; Forsling et al.
2001; Henry et al. 1999). Up to 2.5 mg/kg MDMA was well tolerated in these clinical
trials, and no serious adverse events were reported in any of the published or unpublished
reports. More information on the acute effects of MDMA can be found in the
Investigator’s Brochure (Baggott et al. 2001) and the two successive revisions to the IB
(Jerome and Baggott 2003; Jerome 2004).

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

A study of the effects of two separate sessions of MDMA-assisted therapy in people with
posttraumatic stress disorder (PTSD) is underway (Mithoefer 2004c). This study is
described in IND #63,384 and uses two doses of 125 mg MDMA or placebo given three
to five weeks apart. So far, five participants have completed the study without occurrence
of any serious adverse events (Mithoefer, 2004b, personal communications to R Doblin
Nov 12, 2004). Because the study is still operating and the blind has not been broken, it is
not known how many of these subjects have received MDMA, but it can be assumed
given the study design that between one and three individuals have received the
experimental intervention. A team of researchers in Spain have administered 50 mg, 75
mg MDMA, or placebo to women with PTSD arising from a sexual assault. This study
also reported no serious adverse events. However, this study has since been halted due to
political concerns expressed by the local anti-drug authority (Bouso, 2003,
communication to R Doblin and L Jerome, January 15, 2003 ). Since the study was halted
without being discontinued, the blind was not broken and it is not known whether
participants received the experimental intervention or placebo. MDMA has been tolerated
by participants in both the ongoing and the halted study, assuming that one or more
participant received MDMA.

There also exists an extensive history of using MDMA as an adjunct to psychotherapy
prior to scheduling (Adamson 1985; Greer and Tolbert 1986; Greer and Tolbert 1998;
Grinspoon and Bakalar 1986; Metzner and Adamson 2001; Stolaroff 1997; Widmer
1998). Narrative accounts and case reports of MDMA given in these circumstances
indicated that MDMA was tolerated and that no serious adverse events occurred. Two
uncontrolled studies of MDMA (Downing 1986; Greer and Tolbert 1986), including one
performed in a psychotherapeutic context (Greer and Tolbert 1986) also found that study
participants tolerated MDMA and reported no serious adverse events. Lastly, during a
period lasting from 1988 to 1993, psychotherapists in Switzerland were permitted to
administer MDMA to patients (Gasser 1994; Widmer 1998). These therapists reported
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that MDMA -assisted psychotherapy was tolerated and did not report any serious adverse
events occurring after MDMA administration.

In summary, researchers have measured the cardiovascular, physiological,
neuroendocrine, neurofunctional (PET and EEG), psychiatric, and subjective effects of
MDMA at doses ranging from 0.25 to 2.5 mg/kg, and researchers are currently studying
the effects of 125 mg MDMA given as an adjunct to psychotherapy in people with
posttraumatic stress disorder. MDMA has been generally well tolerated in these studies,
and we are aware of no serious adverse events. Participants with and without previous
experience with MDMA reported that the effects of MDMA were mostly pleasant and
otherwise tolerable (Cami et al. 2000; Farre et al. 2004; Grob et al. 1996; Harris et al.
2002; Hernandez-Lopez et al. 2002; Liechti et al. 2001; Tancer and Johanson 2001;
Tancer and Johanson 2003; Vollenweider, 1998). Occasionally, dysphoric responses to
MDMA have occurred, but have always resolved within several hours, and transient
changes in thought processes are reported (Harris et al. 1998; Vollenweider et al. 1998).
Clinically significant hypertension has occurred in several volunteers; these cases are
discussed above. To date, there is no indication that administration of MDMA in
controlled settings has any adverse effects on cognitive function (Grob et al.
Unpublished; Ludewig et al. 2003; Vollenweider et al. 2000). As shown in Table 2.5 of
the Investigator’s Brochure, Grob et al. did not detect any change in neurocognitive
function in their volunteers. Similarly, Vollenweider and colleagues (Ludewig et al.
2003; Vollenweider 2001; IND #63,384 pp. 189-190; Vollenweider et al. 2000) report
that retrospective analysis of their studies did not detect any lasting effect of MDMA on
psychological and neuropsychological measures, cerebral blood flow (H,'°O-PET), and
electrophysiological indices of information processing such as prepulse inhibition of the
startle reflex (PPI) and brain wave activity (EEG/ERP). Most importantly, preliminary
analysis using positron emission tomography (PET) and the radioligand McN-5256
revealed no significant changes in estimated serotonin transporter density four weeks
after a single dose of MDMA (1.5-1.7 mg/kg) in MDMA-naive volunteers (Vollenweider
et al. 2001). This data and the history of past use of MDMA in psychotherapy prior to
scheduling indicate that MDMA can be safely administered to humans.
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Additional Information

Most of the proposed study will take place at appropriate research facilities at McLean
Hospital in Belmont, MA. McLean Hospital is a psychiatric facility and research hospital
affiliated with Harvard Medical School. Pre-screening of prospective subjects and a
medical examination performed one week after the second experimental session will be
conducted by Dr. Shuster, the oncologist investigator, at the Department of Medical
Oncology at the Lahey Clinic in Burlington, MA.

Staff at McLean Hospital will be capable of dealing with any medical or psychiatric
emergencies that arrive during the course of either experimental sessions. As noted, Dr.
Siegel will be present on grounds during each experimental session and will be reachable
through on-call radio. There will be a crash cart available for treating hypertensive crises
or other related events, and the investigators can call on staff to assist in treatment of
medical emergencies. Diphenhydramine, injectable epinephrine, and other standard
emergency drugs and equipment will be available in the treatment room if needed for
countering an allergic reaction or other medical emergency. Available emergency
medications include antihypertensive agents (such as nitroprusside and labetolol), pressor
agents, anxiolytics, and intravenous fluids. In addition to these medications, the crash cart
contains a defibrillator (with telemetry capability), an oxygen tank, a 12-lead
electrocardiogram (ECG) device, a suction device, a pulse oxometer, an IVAC pump, and
intubation equipment (including laryngoscope, and endotracheal tubes).

The hospital nearest McLean Hospital that has a medical emergency room and intensive
care unit is Mt. Auburn Hospital, which is about four miles from McLean Hospital. It
should take less than ten minutes to reach Mt. Auburn Hospital by ambulance.

Drug Dependence and Abuse Potential

As noted above in the Introductory Statement and in “Monitoring for Toxicity”, MDMA
is classified as a Schedule I drug with a high potential for abuse. Studies in non-human
animals and retrospective studies of humans confirm the presence of abuse potential.
However, clinical trials of MDMA do not suggest that drug-naive participants given
MDMA in controlled settings are likely to seek out ecstasy in uncontrolled settings.
Features of MDMA -assisted psychotherapy are expected to lessen the likelihood that
participants will seek out or use ecstasy outside the confines of the study.

Recreational use of MDMA started possibly as early as the 1960s (see Shulgin 1991) and
is known to have occurred during the late 1970s and early 1980s. Instances of abuse and
dependence in users have been reported (Jansen 1995; Topp et al. 1999). While studies
using non-representative samples, including samples of drug users, have reported
diagnosing up to 30% of users with abuse or dependence (Topp et al. 2002; Cottler et al.
2001), a survey of a representative sample of young Munich residents found that about
6% of people reporting ecstasy use had signs of abuse or dependence on the drug. This
suggests that some people who take ecstasy may develop substance abuse or dependence
on the drug. It is important to note that people begin using ecstasy only after they have
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begun using cannabis or other illicit substances (Pedersen and Skrondal 1999; see also
age of onset in Daumann et al. 2004, for example). Measuring reward value by finding
the point at which people would switch from receiving drug to either giving up or
receiving money, Tancer and Johanson (2003) found that 2 mg/kg MDMA and 20 mg d-
amphetamine had higher reward value than placebo, and that 1 mg/kg MDMA and 10 mg
d-amphetamine did not significantly higher reward value than placebo. However,
participants in this study were selected for past use of ecstasy and minimal use of other
substances, so seems likely that study participants would assign high reward value to
MDMA.

Studies in rodents (e.g. Cornish et al. 2003; Robledo et al. 2004; Schenk et al. 2002;
Wakonigg et al. 2004) and non-human primates (Beardsley et al. 1987; Fantegrossi et al.
2002; Fantegrossi et al. 2004; Lamb and Griffith 1987) suggest that animals will self-
administer MDMA. Conditioned place preference, referring to the tendency to spend
more time in a chamber associated with an injection of the drug, was reported to occur in
rats given MDMA (Bilsky et al. 1990; Cole and Sumnall 2003; Meyer et al. 2002). A
study that examined the rapidity with which a drug-naive rat descended a runway to
obtain an injection of MDMA also found that animals descended the runway more
rapidly when MDMA was available (Wakonigg et al. 2004). All of these findings suggest
that MDMA possesses some reward value for rats, usually considered a sign of human
abuse potential.

A number of studies have found that non-human primates self-administer MDMA,
though to date, all studies have employed animals previously experienced with the self-
administration of other substances, such as cocaine or methamphetamine. Rhesus
monkeys self-administered an average of 2 to 4 mg/kg MDMA in one study (Fantegrossi
et al. 2004) during twice-daily hour-long sessions occurring approximately three times a
week. Less self-administration was seen at the end of an eighteen-month period,
suggesting that when repeatedly self-administered, MDMA loses some reward incentive.
However, overall findings in non-human primates support the presence of at least some
abuse liability. Baboons that had previously self-administered cocaine also self-
administered MDMA (Beardsley et al. 1987)

MDMA given within the context of psychotherapy will be associated with both pleasant
and unpleasant emotional experiences. It is expected that some participants will be
confronting thoughts, feelings, and memories that provoke negative emotions such as
fear, anger, and grief. The investigators will encourage participants to explore these
deeply emotional thoughts and experiences. While MDMA is expected to have an
anxiolytic effect during these explorations, it is not expected that experimental sessions
will be carefree events. As noted, even healthy participants taking part in research studies
did not express a desire to use MDMA outside of laboratory settings when asked about
future behavior (Liechti et al. 2001).

The abuse potential of MDMA is acknowledged but appears to be no greater than the

abuse liability of conventional anxiolytics. The investigators will include only study
participants who have not received a diagnosis of substance abuse or dependence on any
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substances save caffeine or nicotine in the sixty days prior to screening. Prospective

participants and participants will be encouraged to voice concerns about abuse or
dependence issues with the investigators.

62



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

References

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti A,
Flechtner H, Fleishman SB, de Haes JC, et al. (1993) The European Organization
for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for
use in international clinical trials in oncology. J Natl Cancer Inst 85:365-376.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, Filiberti A,
Flechtner H, Fleishman SB, de Haes JCIM, Kaasa S, Klee M, Osoba D, Razavi D,
Rofe PB, Schraub S, Sneeuw K, Sullivan M, Takeda F (for the European
Organization for Research and Treatment of Cancer Study Group on Quality of
Life) (1993) The European Organization for Research and Treatment of Cancer
QLQ-C30: A quality-of-life instrument for use in international clinical trials in
oncology. J Natl Cancer Inst 85:365-376.

Adamson S (1985) Through the Gateway of the Heart: Accounts of Experiences with
MDMA and Other Empathogenic Substances. San Francisco: Four Trees
Publications.

Aghajanian GK, Lieberman JA (2001) Response. Neuropsychopharmacol 24:335-336.

Alting Von Geusau N, Stalenhoef, P, Huizinga M, Snel J, Ridderinkhof KR (2004)
Impaired executive function in male MDMA (Ecstasy) users.
Psychopharmacology (Berl), Published online March 18, 2004. DOI:
10.1007/s00213-004-1832-8.

American Psychiatric Association (1994) Diagnostic and Statistical Manual of Mental
Disorders (DSM-1V). Washington DC: American Psychiatric Association Press.

Anonymous (1999) Series of letters on MDMA and cancer. MAPS Bulletin 9(1):56-59.

Andreu V, Mas A, Bruguera M, Salmeron JM, Moreno V, Nogue S, Rodes J (1998)
Ecstasy: a common cause of severe acute hepatotoxicity. J Hepatol 29: 394-397.

Arnsten AF (1998) The biology of being frazzled. Science 280: 1711-1712.

Back-Madruga C, Boone KB, Chang L, Grob CS, Lee A, Nations H, Poland RE (2003)
Neuropsychological effects of 3,4-methylenedioxymethamphetamine (MDMA or
Ecstasy) in recreational users. Clin Neuropsychol 17:446-459.

Baggott M (2002) Preventing problems in ecstasy users; Reduce use to reduce harm. J
Psychoactive Drugs 34:145-162.

Baggott M, Heifets B, Jones RT, Mendelson J, Sferios E, Zehnder J (2000) Chemical
analysis of ecstasy pills JAMA 284:2190.

Baggott M, Mendelson J (2001) Does MDMA cause brain damage? In Holland J (Ed),
Ecstasy, A Complete Guide. Rochester VT: Inner Tradition, 110-145.

Battaglia G, Yeh SY, De Souza EB (1988) MDMA -induced neurotoxicity: parameters of
degeneration and recovery of brain serotonin neurons. Pharmacol Biochem Behav
29:269-274.

Beardsley PM, Balster RL, Harris LS (1986) Self-administration of
methylenedioxymethamphetamine (MDMA) by rhesus monkeys. Drug Alcohol
Depend 18: 149-157.

Beck AT, Steer RA (1988) Manual for the Beck Hopelessness Scale. New York:
Psychological Corporation.

Beck A, Weissman A, Lester D, Trexler L (1974) The measurement of pessimism: the
Beck Hopelessness Scale. J Consult Clin Psychol 42:861-865.

63



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Beitia G, Cobreros A, Sainz L, Cenarruzabeitia E (2000) Ecstasy-induced toxicity in rat
liver. Liver 20: 8-15.

Bhattachary S, Powell JH (2001) Recreational use of 3,4-
methylenedioxymethamphetamine (MDMA) or 'ecstasy': Evidence for cognitive
impairment. Psychological Med 31:647-658.

Bilsky EJ, Hui YZ, Hubbell CL, Reid LD (1990) Methylenedioxymethamphetamine's
capacity to establish place preferences and modify intake of an alcoholic
beverage. Pharmacol Biochem Behav 37: 633-8,

Bolla KI, McCann UD, Ricaurte GA (1998) Memory impairment in abstinent MDMA
(“Ecstasy”) users. Neurology 51:1532-1537.

Bond AJ, Verheyden SL, Wingrove J, Curran HV (2004) Angry cognitive bias, trait
aggression and impulsivity in substance users. Psychopharmacol (Berl) 171:331-
339.

Bonny HL, Savary LM (1990) Music and Your Mind. Tarrytown NY: Station Hill.

Boone KB, Chang L, Grob CS, Poland RE (unpublished, in preparation)
Neuropsychological effects of 3,4-methylenedioxymethamphetamine (MDMA or
Ecstasy) Unpublished data, presented on p. 24-25 in the Investigator’s Brochure.

Bouso JC (2004) Personal communication to Rick Doblin PhD and Lisa Jerome PhD.,
January 15, 2003.

Bouso JC (2001) Using MDMA in the treatment of posttraumatic stress disorder. In
Holland J (Ed), Ecstasy, A Complete Guide. Rochester VT: Inner Traditions, 248-
260.

Bowyer JF, Young JF, Slikker W, Itzak Y, Mayorga AJ, Newport GD, Ali SF, Frederick
DL, Paule MG (2003) Plasma levels of parent compound and metabolites after
doses of either d-fenfluramine or d-3,4-methylenedioxymethamphetamine
(MDMA) that produce long-term serotonergic alterations. Neurotoxicol 24:379-
390.

Brady JF, Di Stefano EW, Cho AK (1986) Spectral and inhibitory interactions of (+/-)-
3,4-methylenedioxyamphetamine (MDA) and (+/-)-3,4-
methylenedioxymethamphetamine (MDMA) with rat hepatic microsomes. Life
Sci 39: 1457-1464.

Brady M, Peterman A, Fitchett G, Mo M, Cella D (1999) A case for including spirituality
in quality of life measurement in oncology. Psycho-Oncology 8:417-428.

Breitbart W, Rosenfeld B, Pessin H, Pessin H, Kaim M, Funesti-Esch J, Galietta M,
Nelson CJ, Brescia R (2000) Depression, hopelessness, and desire for hastened
death in terminally ill patients with cancer. JAMA 284:2907-2911.

Broening HW, Morford LL, Inman-Wood SL, Fukumura M, Vorhees CV (2003) 3.4-
Methylenedioxymethamphetamine (Ecstasy)-induced learning and memory
impairments depend on the age of exposure during early development. J Neurosci
21:3228-3235.

Brown PL, Kiyatkin EA. (2004) Brain hyperthermia induced by MDMA (ecstasy):
modulation by environmental conditions. Eur J Neurosci. 20:51-58.

Brunner D, Hen R (1997) Insights into the neurobioloserotonin receptor knockout mice.
Ann N'Y Acad Sci 836: 81-105.

64



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Buchert R, Thomasius R, Nebeling B, Petersen K, Obrocki J, Jenicke L, Wilke F,
Wartberg L, Zapletalova P, Clausen M (2003) Long-term effects of “Ecstasy” use
on serotonin transporters of the brain investigated by PET. J Nucl Med 44:375-
384.

Buchert R, Thomasius R, Wilke F, Petersen K, Nebeling B, Obrocki J, Schulze O,
Schmidt U, Clausen M. (2004) A voxel-based PET investigation of the long-term
effects of “Ecstasy” consumption on brain serotonin transporters. Am J Psychiatry
161:1181-1189.

Caballero F, Lopez-Navidad A, Cotorruelo J, Txoperena G (2002) Ecstasy-induced brain
death and acute hepatocellular failure: multiorgan donor and liver transplantation.
Transplantation 74: 532-537.

Callahan BT, Cord BJ, Ricaurte GA (2001). Long-term impairment of anterograde axonal
transport along fiber projections originating in the rostral raphe nuclei after
treatment with fenfluramine or methylenedioxymethamphetamine. Synapse 40:
113-121.

Cami J, Farre M, Mas M, Roset PN, Poudevida S, Mas A, San L, de la Torre R (2000)
Human pharmacology of 3,4-methylenedioxymethamphetamine (“ecstasy’):
psychomotor performance and subjective effects. J Clin Psychopharmacol
20:455-466.

Carvalho M, Carvalho F, Bastos ML (2001) Is hyperthermia the triggering factor for
hepatotoxicity induced by 3,4- methylenedioxymethamphetamine (ecstasy)? An
in vitro study using freshly isolated mouse hepatocytes. Arch Toxicol 74:789-793.

Carvalho M, Carvalho F, Remiao F, de Lourdes Pereira M, Pires-Das-Neves R, de
Lourdes Bastos M (2002) Effect of 3,4-methylenedioxymethamphetamine
(“ecstasy”) on body temperature and liver antioxidant status in mice: influence of
ambient temperature. Arch Toxicol 76: 166-172.

Carvalho M, Milhazes N, Remiao F, Borges F, Fernandes E, Amado F, Monks TJ,
Carvalho F, Bastos ML. (2003) Hepatotoxicity of 3,4-
methylenedioxyamphetamine and alpha-methyldopamine in isolated rat
hepatocytes: formation of glutathione conjugates. Arch Toxicol 78:16-24.

Cella D, Eton DT, Lai JS, Peterman AH, Merkel DE (2002a) Combining anchor and
distribution-based methods to derive minimal clinically important differences on
the Functional Assessment of Cancer Therapy (FACT) anemia and fatigue scales.
J Pain Symptom Manage 24:547-561.

Cella D, Nowinski CJ (2002b) Measuring quality of life in chronic illness: the functional
assessment of chronic illness therapy measurement system. Arch Phys Med
Rehabil 83(12 Suppl 2):S10-S17.

Chang L, Ernst T, Grob CS, Poland RE (1999) Cerebral (1)H MRS alterations in
recreational 3, 4-methylenedioxymethamphetamine (MDMA, 'ecstasy') users. J
Magn Reson Imaging 10: 521-526.

Chang L, Grob CS, Ernst T, Itti L, Mishkin FS, Jose-Melchor R, Poland RE (2000) Effect
of ecstasy [3,4-methylenedioxymethamphetamine (MDMA)] on cerebral blood
flow: a co-registered SPECT and MRI study. Psychiatry Res 98:15-28.

Chite T, McCormick C (1999) Memorandum of telecom meeting minutes for meeting
between FDA and MAPS, communication to Rick Doblin; July 23, 1999.

65



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Cho AK, Hiramatsu M, Distefano EW, Chang AS, Jenden DJ (1990) Stereochemical
differences in the metabolism of 3,4-methylenedioxymethamphetamine in vivo
and in vitro: a pharmacokinetic analysis. Drug Metab Dispos 18: 686-691.

Chu T, Kumagai Y, DiStefano EW, Cho AK (1996) Disposition of
methylenedioxymethamphetamine and three metabolites in the brains of different
rat strains and their possible roles in acute serotonin depletion. Biochem
Pharmacol 51: 789-796.

Clark CR, Geffen GM, Geffen LB (1987) Catecholamines and attention. II:
Pharmacological studies in normal humans. Neurosci Biobehav Rev 11: 353-364.

Cole JC, Sumnall HR, O'Shea E, Marsden CA (2003) Effects of MDMA exposure on the
conditioned place preference produced by other drugs of abuse.
Psychopharmacology (Berl) 166:383-390.

Cole JC, Sumnall HR (2003a) Altered states: the clinical effects of Ecstasy. Pharmacol
Ther 98:35-58.

Cole JC, Sumnall HR (2003b) The pre-clinical behavioural pharmacology of 3,4-
methylenedioxymethamphetamine (MDMA). Neurosci Biobehav Rev 27: 199-
217.

Commins DL, Vosmer G, Virus RM, Woolverton WL, Schuster CR, Seiden LS (1987)
Biochemical and histological evidence that methylenedioxymethylamphetamine
(MDMA) is toxic to neurons in the rat brain. J Pharmacol Exp Ther 241:338-345.

Connor TJ, Kelly JP, Leonard BE (2000a) An assessment of the acute effects of the
serotonin releasers methylenedioxymethamphetamine,
methylenedioxyamphetamine and fenfluramine on immunity in rats.
Immunopharmacology 46: 223-235.

Connor TJ, Kelly JP, McGee M, Leonard BE (2000b) Methylenedioxymethamphetamine
(MDMA; Ecstasy) suppresses IL-1beta and TNF-alpha secretion following an in
vivo lipopolysaccharide challenge. Life Sci 67: 1601-1612.

Connor TJ, Harkin A, Kelly JP. (2004) Methylenedioxymethamphetamine (MDMA;
“Ecstasy’’) suppresses production of the pro-inflammatory cytokine tumor
necrosis factor-{alpha} independent of a {beta}-adrenoceptor-mediated increase
in interleukin-10. J Pharmacol Exp Ther.2004 Published on-lineAug 26 2004.

Cornish JL, Shahnawaz Z, Thompson MR, Wong S, Morley KC, Hunt GE, McGregor IS.
(2003) Heat increases 3,4-methylenedioxymethamphetamine self-administration
and social effects in rats. Eur J Pharmacol 482: 339-341.

Cottler L, Womack SB, Compton WM, Ben-Abdallah A (2001). Ecstasy abuse and
dependence among adolescents and young adults: Applicability and reliability of
DSM-1V criteria. Human Psychopharmacology, Clinical and Experimental, 16;
599-606.

Cowan RL, Lyoo IK, Sung SM, Ahn KH, Kim MJ, Hwang J, Haga E, Vimal RL, Lukas
SE, Renshaw PF (2003) Reduced cortical gray matter density in human MDMA
(Ecstasy) users: a voxel-based morphometry study. Drug Alcohol Depend 72:
225-235.

Cozzi NV, Sievert MK, Shulgin AT, Jacob P, 3rd, Ruoho AE (1999) Inhibition of plasma
membrane monoamine transporters by beta-ketoamphetamines. Eur J Pharmacol
381: 63-69.

66



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Crifasi J, Long C (1996) Traffic fatality related to the use of
methylenedioxymethamphetamine. J Forensic Sci 41: 1082-1084.

Curran HV, Verheyden SL (2003) Altered response to tryptophan supplementation after
long-term abstention from MDMA (ecstasy) is highly correlated with human
memory function. Psychopharmacol (Berl) 169:91-103.

Dafters RI, Hoshi R, Talbot AC (2004) Contribution of cannabis and MDMA (“ecstasy”)
to cognitive changes in long-term polydrug users. Psychopharmacol (Berl) 173:
405-410.

Daumann J, Pelz S, Becker S, Tuchtenhagen F, Gouzoulis-Mayfrank E (2001)
Psychological profile of abstinent recreational Ecstasy (MDMA) users and
significance of concomitant cannabis use. Hum Psychopharmacol 16 :627-633.

Daumann J, Hensen G, Thimm B, Rezk M, Till B, Gouzoulis-Mayfrank E (2004) Self-
reported psychopathological symptoms in recreational ecstasy (MDMA) users are
mainly associated with regular cannabis use: further evidence from a combined
cross-sectional/longitudinal investigation. Psychopharmacol (Berl) 173 :398-404.

de Boer D, Tan LP, Gorter P, van de Wal RM, Kettenes-van den Bosch JJ, de Bruijn EA,
Maes RA (1997) Gas chromatographic/mass spectrometric assay for profiling the
enantiomers of 3,4-methylenedioxymethamphetamine and its chiral metabolites
using positive chemical ionization ion trap mass spectrometry. J Mass Spectrom
32: 1236-1246.

de la Torre R, Farre M, Ortuno J, Mas M, Brenneisen R, Roset PN, Segura J, Cami J
(2000a) Non-linear pharmacokinetics of MDMA (‘ecstasy') in humans. Br J Clin
Pharmacol 49: 104-109.

de la Torre R, Farre M, Roset PN, Hernandez Lopez C, Mas M, Ortuno J, Menoyo E,
Pizarro N, Segura J, Cami J (2000b) Pharmacology of MDMA in humans. Ann N
Y Acad Sci 914: 225-237.

de la Torre R, Farre M. (2004) Neurotoxicity of MDMA (ecstasy): the limitations of
scaling from animals to humans. Trends Pharmacol Sci. 25: 505-508.

de la Torre R, Farre M, Roset PN, Pizarro N, Abanades S, Segura M, Segura J, Cami J.
(2004) Human pharmacology of MDMA: pharmacokinetics, metabolism, and
disposition. Ther Drug Monit. 26: 137-144.

Delaforge M, Jaouen M, Bouille G (1999) Inhibitory metabolite complex formation of
methylenedioxymethamphetamine with rat and human cytochrome p450:
particular involvement of CYP 2D. Environmental Toxicology and Pharmacology
7:153-158.

De Win MM, Reneman L, Reitsma JB, Den Heeten GJ, Booij J, Van Den Brink W
(2004) Mood disorders and serotonin transporter density in ecstasy users-the
influence of long-term abstention, dose, and gender. Psychopharmacology (Berl)
173: 376-382.

Derogatis LR (1994) SCL-90-R: Administration, Scoring and Procedures Manual.
National Computer Systems, Inc., Minneapolis.

Doblin R (2002) A Clinical Plan for MDMA (Ecstasy) in the Treatment of Posttraumatic
Stress Disorder (PTSD): Partnering with the FDA. J Psychoactive Drugs 34:185-
194.

67



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

d'Otalora, M (2004) MDMA and LSD Therapy in the Treatment of Post Traumatic Stress
Disorder in a Case of Sexual Abuse.
http://www.maps.org/research/mdma/moaccount.html

Downing J (1986) The psychological and physiological effects of MDMA on normal
volunteers. J Psychoactive Drugs 18:335-340.

Fallon JK, Kicman AT, Henry JA, Milligan PJ, Cowan DA, Hutt AJ (1999)
Stereospecific analysis and enantiomeric disposition of 3, 4-
methylenedioxymethamphetamine (Ecstasy) in humans [published erratum
appears in Clin Chem 45(9):1585]. Clin Chem 45: 1058-1069,

Fantegrossi WE, Ullrich T, Rice KC, Woods JH, Winger G (2002) 3.4-
Methylenedioxymethamphetamine (MDMA, 'ecstasy') and its stereoisomers as
reinforcers in rhesus monkeys: serotonergic involvement. Psychopharmacology
(Berl) 161: 356-364.

Fantegrossi WE, Godlewski T, Karabenick RL, Stephens JM, Ullrich T, Rice KC, Woods
JH (2003) Pharmacological characterization of the effects of 3,4-
methylenedioxymethamphetamine (“ecstasy”) and its enantiomers on lethality,
core temperature, and locomotor activity in singly housed and crowded mice.
Psychopharmacology (Berl) 166: 202-211.

Fantegrossi WE, Kiessel CL, Leach PT, Martin CV, Karabenick RL, Chen X, Ohizumi
Y, Ullrich T, Rice KC, Woods JH. (2004a) Nantenine: an antagonist of the
behavioral and physiological effects of MDMA in mice. Psychopharmacology
(Berl) 173:270-277.

Fantegrossi WE, Woolverton WL, Kilbourn M, Sherman P, Yuan J, Hatzidimitriou G,
Ricaurte GA, Woods JH, Winger G. (2004b) Behavioral and Neurochemical
Consequences of Long-Term Intravenous Self-Administration of MDMA and Its
Enantiomers by Rhesus Monkeys. Neuropsychopharmacology. Published
electronically Feb 16 2004

Farre M, De La Torre R, O Mathuna B, Roset PN, Peiro AM, Torrens M, Ortuno J,
Pujadas M, Cami J (2004) Repeated doses administration of MDMA in humans:
pharmacological effects and pharmacokinetics. Psychopharmacology (Berl) 173:3
64-375.

Fischer C, Hatzidimitriou G, Wlos J, Katz J, Ricaurte G (1995) Reorganization of
ascending 5-HT axon projections in animals previously exposed to the
recreational drug (+/-)3,4-methylenedioxymethamphetamine (MDMA, “ecstasy”).
J Neurosci 15: 5476-5485.

Fitzgerald RL, Blanke RV, Poklis A (1990) Stereoselective pharmacokinetics of 3,4-
methylenedioxymethamphetamine in the rat. Chirality 2: 241-248.

Fitzgerald JL, Reid JJ (1990) Effects of methylenedioxymethamphetamine on the release
of monoamines from rat brain slices. Eur J Pharmacol 191: 217-220.

First MB, Spitzer RL, Gibbon M, Williams JBW (1997) Structured Clinical Interview for
DSM-IV Axis I Disorders — Patient Edition (SCID-I/P, Version 2.0, 4/97
Revision). New York; Biometrics Research Department, New York State
Psychiatric Institute.

Folstein M, Folstein S, McHugh P (1975) Mini-mental state”: a practical method of
grading the cognitive state of patients for the clinician. J Psychiatr Res 12:189—
198.

68



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Fornai F, Lenzi P, Frenzilli G, Gesi M, Ferrucci M, Lazzeri G, Biagioni F, Nigro M,
Falleni A, Giusiani M, Pellegrini A, Blandini F, Ruggieri S, Paparelli A. (2004)
DNA damage and ubiquitinated neuronal inclusions in the substantia nigra and
striatum of mice following MDMA (ecstasy). Psychopharmacology (Berl)
173:353-363.

Forsling M, Fallon JA, Kicman AT, Hutt AJ, Cowan DA, Henry JA (2001) Arginine
vasopressin release in response to the administration of 3,4-
methylenedioxymethamphetamine (“ecstasy”): Is metabolism a contributory
factor? J Pharmacy Pharmacol 53: 1357-1363.

Fox HC, McLean A, Turner JJ, Parrott AC, Rogers R, Sahakian BJ (2002)
Neuropsychological evidence of a relatively selective profile of temporal
dysfunction in drug-free MDMA (“ecstasy”) polydrug users.
Psychopharmacology (Berl) 162:203-214.

Frei E, Gamma A, Pascual-Marqui R, Lehmann D, Hell D, Vollenweider FX
(2001)Localization of MDMA-induced brain activity in healthy volunteers using
low resolution brain electromagnetic tomography (LORETA). Hum Brain Mapp
14: 152-165.

Friedman HL (1983) The Self-Expansiveness Level Form: A conceptualization and
measurement of a transpersonal construct. J Transpersonal Psychology 15:37-50.

Gasser P (1994) Psycholytic Therapy with MDMA and LSD in Switzerland. MAPS
Newsletter 5(3):3-7.

Gerra G, Zaimovic A, Ferri M, Zambelli U, Timpano M, Neri E, Marzocchi GF,
Delsignore R, Brambilla F (2000) Long-lasting effects of (+/-)3,4-
methylenedioxymethamphetamine (ecstasy) on serotonin system function in
humans. Biol Psychiatry 47:127-136.

Gerra G, Zaimovic A, Ampollini R, Giusti F, Delsignore R, Raggi MA, Laviola G,
Macchia T, Brambilla F (2001) Experimentally induced aggressive behavior in
subjects with 3,4-methylenedioxy-methamphetamine (“Ecstasy”) use history:
psychobiological correlates. J Subst Abuse 13:471-491.

Gijsman HJ, Verkes RJ, van Gerven JM, Cohen AF (1999) MDMA study (Letter to the
Editor). Neuropsychopharmacol 21:597.

Gollamudi R, Ali SF, Lipe G, Newport G, Webb P, Lopez M, Leakey JE, Kolta M,
Slikker W, Jr. (1989) Influence of inducers and inhibitors on the metabolism in
vitro and neurochemical effects in vivo of MDMA. Neurotoxicology 10: 455-466.

Gore SM (1999) Fatal uncertainty: death-rate from use of ecstasy or heroin. Lancet
354:1265-1266.

Gouzoulis-Mayfrank, E, Daumann J, Tuchtenhagen F, Pelz S, Becker S, Kunert HJ,
Fimm B, Sass H (2000) Impaired cognitive performance in drug free users of
recreational ecstasy (MDMA). J Neurol Neurosurg Psychiatry 68:719-725.

Gouzoulis-Mayfrank E, Thimm B, Rezk M, Hansen G, Daumann J (2003) Memory
impairments suggest hippocampal dysfunction in abstinent Ecstasy users. Prog
Neuropsychopharmacol Biol Psychiatry 27:819-827.

Graeff FG, Guimaraes FS, De Andrade TG, Deakin JF (1996) Role of 5-HT in stress,
anxiety, and depression. Pharmacol Biochem Behav 54: 129-141.

Greene SL, Dargan PI, O'Connor N, Jones AL, Kerins M (2003) Multiple toxicity from
3,4-methylenedioxymethamphetamine (“ecstasy’’). Am J Emerg Med 21:121-124.

69



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Green AR, Cross AJ, Goodwin GM (1995) Review of the pharmacology and clinical
pharmacology of 3,4-methylenedioxymethamphetamine (MDMA or “Ecstasy”).
Psychopharmacol (Berl) 119:247-260.

Green AR, Sanchez V, O'Shea E, Saadat KS, Elliott JM, Colado MI. (2004) Effect of
ambient temperature and a prior neurotoxic dose of 3,4-
methylenedioxymethamphetamine (MDMA) on the hyperthermic response of rats
to a single or repeated ('binge' ingestion) low dose of MDMA.
Psychopharmacology (Berl) 173:264-269.

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

Greer GR, Tolbert R (1998) A method of conducting therapeutic sessions with MDMA.. J
Psychoactive Drugs 30:371-379.

Grinspoon L, Bakalar JB (1986) Can drugs be used to enhance the psychotherapeutic
process? Am J Psychother 40:393-404.

Grob CS, Poland RE, Chang L, Ernst T (1996) Psychobiologic effects of 3,4-
methylenedioxymethamphetamine in humans: methodological considerations and
preliminary observations. Behav Brain Res 73:103-107.

Grob CS, Poland RE, Boone KB (unpublished) Psychological, physiological and
neuroendocrine effects of 3,4-methylenedioxymethamphetamine (MDMA,
“Ecstasy”) in healthy humans. Data presented in Investigators’ Brochure.

Grof S (1980) LSD Psychotherapy. Alameda CA: Hunter House.

Grof' S (2000) The Psychology of the Future. Albany: SUNY Press.

Gudelsky GA, Nash JF (1996) Carrier-mediated release of serotonin by 3,4-
methylenedioxymethamphetamine: implications for serotonin-dopamine
interactions. J Neurochem 66: 243-249.

Guimaraes FS, Del Bel EA, Padovan CM, Netto SM, de Almeida RT (1993)
Hippocampal 5-HT receptors and consolidation of stressful memories. Behav
Brain Res 58: 133-139.

Halpern JH, Pope HG, Sherwood AR, Barry S, Hudson JH, Yurgelun-Todd D (2004)
Residual neuropsychological effects of illicit 3,4-
methylenedioxymethamphetamine (MDMA) in individuals with minimal
exposure to other drugs. Drug Alcohol Depend 75: 135-147. DOI:
10.1016/k/drugalcdep.2004.02.008.

Hamilton, M (1959) The assessment of anxiety states by rating. Br J Med Psychol 32: 50-
55.

Hamilton M (1960) A rating scale for depression. J Neurol Neurosurg Psychiatry 23:56—
61.

Hamilton M (1967) Development of a rating scale; for primary depressive illness. Br J
Soc Clin Psychol 6:278-296.

Hanson KL and Luciana M (2004) Neurocognitive function in users of MDMA: the
importance of clinically significant patterns of use. Psychol Med 34: 229-246.

Harmon RJ, Riggs PD (1996) Clonidine for posttraumatic stress disorder in preschool
children. ] Am Acad Child Adolesc Psychiatry 35: 1247-1249.

Harris DS, Baggott M, Mendelson J, Mendelson JE, Jones RT (2002) Subjective and
hormonal effects of 3,4-methylenedioxymethamphetamine (MDMA) in humans.
Psychopharmacol (Berl) 162: 396-405.

70



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Hatzidimitriou G, McCann UD, Ricaurte GA (1999) Altered serotonin innervation
patterns in the forebrain of monkeys treated with (+/-)3,4-
methylenedioxymethamphetamine seven years previously: factors influencing
abnormal recovery. J Neurosci 19: 5096-5107.

Hegadoren KM, Baker GB, Bourin M (1999) 3,4-Methylenedioxy analogues of
amphetamine: defining the risks to humans. Neurosci Biobehav Rev 23:539-553.

Helmlin HJ, Bracher K, Bourquin D, Vonlanthen D, Brenneisen R (1996) Analysis of
3,4-methylenedioxymethamphetamine (MDMA) and its metabolites in plasma
and urine by HPLC-DAD and GC-MS. J Anal Toxicol 20: 432-440.

Helmlin HJ, Brenneisen R (1992) Determination of psychotropic phenylalkylamine
derivatives in biological matrices by high-performance liquid chromatography
with photodiode-array detection. J Chromatogr 593: 87-94.

Henry JA, Fallon JK, Kicman AT, Hutt AJ, Cowan DA, Forsling M (1998) Low-dose
MDMA (“ecstasy”) induces vasopressin secretion. Lancet 351: 1784.

Henry JA, Rella JG (2001) Medical risks associated with MDMA use. In Holland J (Ed).
Ecstasy, 4 Complete Guide. Rochester VT: Inner Traditions, 71-86.

Hensley D, Cody JT (1999) Simultaneous determination of amphetamine,
methamphetamine, methylenedioxyamphetamine (MDA),
methylenedioxymethamphetamine (MDMA), and
methylenedioxyethylamphetamine (MDEA) enantiomers by GC-MS. J Anal
Toxicol 23: 518-523.

Hernandez-Lopez C, Farre M, Roset PN, Menoyo E, Pizarro N, Ortuno J, Torrens M,
Cami J, de La Torre R (2002) 3,4-Methylenedioxymethamphetamine (ecstasy)
and alcohol interactions in humans: psychomotor performance, subjective effects,
and pharmacokinetics. J Pharmacol Exp Ther 300: 236-244.

Heydari A, Yeo KR, Lennard MS, Ellis SW, Tucker GT, Rostami-Hodjegan A. (2004)
Mechanism-based inactivation of CYP2D6 by methylenedioxymethamphetamine.
Drug Metab Dispos 32: 1213-1217.

Hiramatsu M, Cho AK (1990) Enantiomeric differences in the effects of 3,4-
methylenedioxymethamphetamine on extracellular monoamines and metabolites
in the striatum of freely-moving rats: an in vivo microdialysis study.
Neuropharmacology 29: 269-275.

Hiramatsu M, Kumagai Y, Unger SE, Cho AK (1990) Metabolism of
methylenedioxymethamphetamine: formation of dihydroxymethamphetamine and
a quinone identified as its glutathione adduct. J Pharmacol Exp Ther 254: 521-
527.

Holland J (Ed) (2001) Ecstasy, a Complete Guide: A Comprehensive Look at the Risks
and Benefits of MDMA. Rochester VT: Inner Traditions.

House RV, Thomas PT, Bhargava HN (1995) Selective modulation of immune function
resulting from in vitro exposure to methylenedioxymethamphetamine (Ecstasy).
Toxicology 96: 59-69.

Jansen KL (1999. Ecstasy (MDMA) dependence Drug Alcohol Depend 53:121-124.

Johnson EA, Shvedova AA, Kisin E, O'Callaghan JP, Kommineni C, Miller DB (2002)
d-MDMA during vitamin E deficiency: effects on dopaminergic neurotoxicity and
hepatotoxicity. Brain Res 933: 150-63.

71



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Kankaanpaa A, Meririnne E, Lillsunde P, Seppala T (1998) The acute effects of
amphetamine derivatives on extracellular serotonin and dopamine levels in rat
nucleus accumbens. Pharmacol Biochem Behav 59: 1003-1009.

Karnofsky D, Burchenal J (1949) The clinical evaluation of chemotherapeutic agents in
cancer. In: MacLeod C (Ed) Evaluation of chemotherapeutic agents. New Y ork:
Columbia University Press, 191-205.

Kelly PA, Ritchie IM, Quate L, McBean DE, Olverman HJ (2002) Functional
consequences of perinatal exposure to 3,4-methylenedioxymethamphetamine in
rat brain. Br J Pharmacol 137: 963-970.

Kinzie JD, Leung P (1989) Clonidine in Cambodian patients with posttraumatic stress
disorder. J Nerv Ment Dis 177: 546-550.

Koch S, Galloway MP (1997) MDMA induced dopamine release in vivo: role of
endogenous serotonin. J Neural Transm 104: 135-146

Koprich JB, Chen EY, Kanaan NM, Campbell NG, Kordower JH, Lipton JW. (2003A)
Prenatal 3,4-methylenedioxymethamphetamine (ecstasy) alters exploratory
behavior, reduces monoamine metabolism, and increases forebrain tyrosine
hydroxylase fiber density of juvenile rats. Neurotoxicol Teratol 25: 509-517.

Koprich JB, Campbell NG, Lipton JW. (2003B) Neonatal 3,4-
methylenedioxymethamphetamine (ecstasy) alters dopamine and serotonin
neurochemistry and increases brain-derived neurotrophic factor in the forebrain
and brainstem of the rat. Brain Res Dev Brain Res Dec 147: 177-182.

Kraemer T, Maurer HH (2002) Toxicokinetics of amphetamines: metabolism and
toxicokinetic data of designer drugs, amphetamine, methamphetamine, and their
N-alkyl derivatives. Ther Drug Monit 24:277-289.

Kreth K, Kovar K, Schwab M, Zanger UM (2000) Identification of the human
cytochromes P450 involved in the oxidative metabolism of “Ecstasy”-related
designer drugs. Biochem Pharmacol 59: 1563-1571.

Kumagai Y, Wickham KA, Schmitz DA, Cho AK (1991) Metabolism of
methylenedioxyphenyl compounds by rabbit liver preparations. Participation of
different cytochrome P450 isozymes in the demethylenation reaction. Biochem
Pharmacol 42: 1061-1067.

Lamb RJ, Griffiths RR (1987) Self-injection of d,1-3,4-
methylenedioxymethamphetamine (MDMA) in the baboon. Psychopharmacology
(Berl) 91: 268-272.

Lamers CTJ, Ramaekers JG, Muntjewerff ND, Sikkema KL, Samyn N, Read NL,
Brookhuis KA, Riedel WJ (2003) Dissociable effects of a single dose of ecstasy
(MDMA) on psychomotor skills and attentional performance. J Psychopharmacol
17:379-387.

Lanz M, Brenneisen R, Thormann W (1997) Enantioselective determination of 3,4-
methylene-dioxymethamphetamine and two of its metabolites in human urine by
cyclodextrin-modified capillary zone electrophoresis. Electrophoresis 18: 1035-
1043.

Lavelle A, Honner V, Docherty JR (1999) Investigation of the prejunctional alpha2-
adrenoceptor mediated actions of MDMA in rat atrium and vas deferens. Br J
Pharmacol 128: 975-980.

72



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Lester SJ, Baggott M, Welm S, Schiller NB, Jones RT, Foster E, Mendelson J (2000)
Cardiovascular effects of 3,4-methylenedioxymethamphetamine. A double-blind,
placebo-controlled trial. Ann Intern Med 133: 969-973.

Lieb R, Schuetz CG, Pfister H, von Sydow K, Wittchen H (2002) Mental disorders in
ecstasy users: a prospective-longitudinal investigation. Drug Alcohol Depend
68:195-207.

Lieberman JA, Aghajanian GK (1999) Caveat emptor: Researcher beware.
Neuropsychopharmacol 21:471-473.

Liechti ME, Baumann C, Gamma A, Vollenweider FX (2000a) Acute psychological
effects of 3,4-methylenedioxymethamphetamine (MDMA, “Ecstasy”) are
attenuated by the serotonin uptake inhibitor citalopram. Neuropsychopharmacol
22:513-521.

Liechti ME, Saur MR, Gamma A, Hell D, Vollenweider FX (2000b) Psychological and
physiological effects of MDMA (“Ecstasy”) after pretreatment with the 5-HT(2)
antagonist ketanserin in healthy humans. Neuropsychopharmacol 23:396-404.

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

Liechti ME, Geyer MA, Hell D, Vollenweider FX (2001b) Effects of MDMA (Ecstasy)
on pre-pulse inhibition and habituation of startle in humans after pretreatment
with citalopam, haloperidol, or ketanserin. Neuropsychopharmacol 24:240-252.

Liechti ME, Vollenweider FX (2000a) Acute psychological and physiological effects of
MDMA (“Ecstasy”) after haloperidol pretreatment in healthy humans. Eur
Neuropsychopharmacol 10:289-295.

Liechti ME, Vollenweider FX (2000b) The serotonin uptake inhibitor citalopram reduces
acute cardiovascular and vegetative effects of 3,4-
methylenedioxymethamphetamine ('Ecstasy’) in healthy volunteers. J
Psychopharmacol 14:269-274.

Lim HK, Foltz RL (1988) In vivo and in vitro metabolism of 3,4-
(methylenedioxy)methamphetamine in the rat: identification of metabolites using
an ion trap detector. Chem Res Toxicol 1: 370-378.

Ludewig S, Ludewig K, Hasler F, Vollenweider FX (2003) No lasting effects of
moderate doses of MDMA (Ecstasy) on memory performance and mood states in
health humans. Biol Psychiatry 53 (Suppl); 205S. Data presented at the 58"
Annual Conference of the Society for Biological Psychiatry, San Francisco, CA.

MacPherson RD (2002) New directions in pain management. Drugs of Today 38:135-
145.

Mahmood I, Balian JD (1996) Interspecies scaling; A comparative study for the
prediction of clearance and volume using two or more than two species. Life Sci
59:579-585.

Mas M, Farre M, de la Torre R, Roset PN, Ortuno J, Segura J, Cami J (1999)
Cardiovascular and neuroendocrine effects and pharmacokinetics of 3, 4-
methylenedioxymethamphetamine in humans. J Pharmacol Exp Ther 290:136-
145.

Maurer HH, Bickeboeller-Friedrich J, Kraemer T, Peters FT (2000) Toxicokinetics and
analytical toxicology of amphetamine-derived designer drugs ('Ecstasy'). Toxicol
Lett 112-113: 133-142.

73



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

McCann UD, Szabo Z, Scheffel U, Dannals RF, Ricaurte GA (1998) Positron emission
tomographic evidence of toxic effect of MDMA (“Ecstasy”) on brain serotonin
neurons in human beings. Lancet 352:1433-1437.

McCann U, Mertl M, Eligulashvili V, Ricaurte GA (1999) Cognitive performance in 3,4-
methylenedioxymethamphetamine (MDMA) users: A controlled study.
Psychopharmacol 143:417-425.

McCann UD, Ricaurte G (2001) Caveat emptor: Editors beware. Neuropsychopharmacol
24:333-334.

McElhatton PR, Bateman DN, Evans C, Pughe KR, Thomas SH (1999) Congenital
anomalies after prenatal ecstasy exposure. Lancet 354:1441-1442.

McClain CS, Rosenfeld B, Breitbart W (2003) Effect of spiritual well-being on end-of-
life despair in terminally ill cancer patients. Lancet 361: 1603-1607.

Metzner R, Adamson S (2001) Using MDMA in Healing, Psychotherapy and Spiritual
Practice. In Holland J (Ed), Ecstasy, A Complete Guide: A Comprehensive Look
at the Risks and Benefits of MDMA. Rochester, VT: Inner Traditions: 182-207.
Originally published in ReVision 10(4) (1988) The nature of the MDMA
experience and its role in healing, psychotherapy and spiritual practice.

Meyer A, Mayerhofer A, Kovar KA, Schmidt WJ. (2002) Rewarding effects of the
optical isomers of 3,4-methylenedioxy-methylamphetamine ('Ecstasy') and 3,4-
methylenedioxy-ethylamphetamine ('Eve') measured by conditioned place
preference in rats. Neurosci Lett 330: 280-284.

Miller DB, O'Callaghan JP (1996) Neurotoxicity of d-amphetamine in the C57BL/6J and
CD-1 mouse. Interactions with stress and the adrenal system. Ann N Y Acad Sci
801:148-167.

Mills EM, Banks ML, Sprague JE, Finkel T. (2003) Pharmacology: uncoupling the agony
from ecstasy. Nature 426: 403-404.

Mithoefer M (2004a) Personal communication to Rick Doblin PhD and Lisa Jerome PhD;
Electronic e-mail sent November 4, 2004.

Mithoefer M (2004b) Personal communication to Rick Doblin; Electronic mail sent Nov
12, 2004.

Mithoefer M (2004c) MDMA -assisted psychotherapy in the treatment of posttraumatic
stress disorder; a fourth update on the approval process and first report on study
progress. MAPS Bulletin 14(1): 3-4.

Mithoefer M, Wagner M (2001) a human phase II study - Safety and efficacy of 3,4-
methylenedioxymethamphetamine (MDMA )-assisted psychotherapy in the
treatment of chronic posttraumatic stress disorder (PTSD). Protocol submitted to
the Food and Drug Administration, October 2001. IND #63,384.

Montiel-Duarte C, Varela-Rey M, Oses-Prieto J, Lopez-Zabalza M, Beitia G,
Cenarruzabeitia E, Iraburu M (2002) 3,4-Methylenedioxymethamphetamine
(“Ecstasy”) induces apoptosis of cultured rat liver cells. Biochim Biophys Acta
1588: 26-32.

Moore KA, Mozayani A, Fierro MF, Poklis A (1996) Distribution of 3,4-
methylenedioxymethamphetamine (MDMA) and 3,4-
methylenedioxyamphetamine (MDA) stereoisomers in a fatal poisoning. Forensic
Sci Int 83: 111-119.

74



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Morgan MJ (1999) Memory deficits associated with recreational use of “ecstasy”
(MDMA). Psychopharmacol (Berl) 141: 30-36.

Naranjo C (2001) Experience with the interpersonal psychedelics. In Holland J (Ed),
Ecstasy, a Complete Guide: A Comprehensive Look at the Risks and Benefits of
MDMA. Rochester, VT: Inner Traditions, 208-221.

Nash JF, Brodkin J (1991) Microdialysis studies on 3,4-
methylenedioxymethamphetamine-induced dopamine release: effect of dopamine
uptake inhibitors. J Pharmacol Exp Ther 259: 820-825.

Nash JF, Roth BL, Brodkin JD, Nichols DE, Gudelsky GA (1994) Effect of the R(-) and
S(+) isomers of MDA and MDMA on phosphatidyl inositol turnover in cultured
cells expressing 5S-HT2A or 5-HT2C receptors. Neurosci Lett 177: 111-115.

Navarro, M, Pichini, S, Farre, M, Ortuno, J, Roset, PN, Segura, J, de la Torre, R (2001).
Usefulness of saliva for measurement of 3,4-methylenedioxymethamphetamine
References and its metabolites: Correlation with plasma drug concentrations and
effect of salivary pH. Clinical Chemistry, 47: 1788-1795.

Nichols DE (1986) Differences between the mechanism of action of MDMA, MBDB,
and the classic hallucinogens. Identification of a new therapeutic class:
entactogens. J Psychoactive Drugs 18: 305-313.

Nichols DE, Oberlender R (1990) Structure-activity relationships of MDMA and related
compounds: A new class of psychoactive agents? In Peroutka SJ (Ed), Ecstasy:
The Clinical, Pharmacological and Neurotoxicological Effects of the Drug
MDMA. Holland: Kluwer.

Obergriesser T, Ende G, Braus DF, Henn FA (2001) Hippocampal [ [H]-MRSI in ecstasy
users. European Archives of Psychiatry and Clin Neurosci 251: 114-116.

O'Callaghan JP, Miller DB (1994) Neurotoxicity profiles of substituted amphetamines in
the C57BL/6J mouse. J Pharmacol Exp Ther 270:741-751.

Office of Applied Studies, Substance Abuse and Mental Health Services Administration.
(2003). Results from the 2002 National Survey on Drug Use and Health: Detailed
tables available online
http://www.oas.samhsa.gov/nhsda/2k2nsduh/html/Sect1peTabs1tol10A.htm#tabl
la.

O'Hearn E, Battaglia G, De Souza EB, Kuhar MJ, Molliver ME (1988)
Methylenedioxyamphetamine (MDA) and methylenedioxymethamphetamine
(MDMA) cause selective ablation of serotonergic axon terminals in forebrain:
immunocytochemical evidence for neurotoxicity. J Neurosci 8: 2788-2803.

Ortuno J, Pizarro N, Farre M, Mas M, Segura J, Cami J, Brenneisen R, de la Torre R
(1999) Quantification of 3,4-methylenedioxymetamphetamine and its metabolites
in plasma and urine by gas chromatography with nitrogen-phosphorus detection. J
Chromatogr B Biomed Sci Appl 723: 221-232.

Ohnhaus EE, Adler R (1975) Methodological problems in the measurement of pain: a
comparison between the verbal rating scale and the visual analogue scale. Pain 1:
379-384.

Pacifici R, Zuccaro P, Farre M, Pichini S, Di Carlo S, Roset PN, Ortuno J, Segura J, de la
Torre R (1999) Immunomodulating properties of MDMA alone and in
combination with alcohol: a pilot study. Life Sci 65: L309-L316.

75



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Pacifici R, Zuccaro P, Farre M, Pichini S, Di Carlo S, Roset PN, Hernandez Lopez C,
Ortuno J, Segura J, Cami J, de la Torre R (2000) Immunomodulating activity of
MDMA. Ann N'Y Acad Sci 914: 215-224.

Pacifici R, Zuccaro P, Lopez CH, Pichini S, Di Carlo S, Farre M, Roset PN, Ortuno J,
Segura J, Torre RL (2001) Acute effects of 3,4-methylenedioxymethamphetamine
alone and in combination with ethanol on the immune system in humans. J
Pharmacol Exp Ther 296: 207-215.

Pacifici R, Zuccaro P, Farre M, Pichini S, Di Carlo S, Roset PN, Palmi I, Ortuno J,
Menoyo E, Segura J, de la Torre R (2002) Cell-mediated immune response in
MDMA users after repeated dose administration: studies in controlled versus
noncontrolled settings. Ann N'Y Acad Sci 965: 421-433.

Pacifici R, Pichini S, Zuccaro P, Farre M, Segura M, Ortuno J, Di Carlo S, Bacosi A,
Roset P, Segura J, De La Torre R (2004) Paroxetine inhibits acute effects of
MDMA on the immune system in humans. J Pharmacol Exp Ther 309: 285-292.

Palfreyman MG, Schmidt CJ, Sorensen SM, Dudley MW, Kehne JH, Moser P, Gittos
MW, Carr AA (1993) Electrophysiological, biochemical and behavioral evidence
for 5-HT2 and 5-HT3 mediated control of dopaminergic function.
Psychopharmacology (Berl) 112: S60-S67.

Peterman AH, Fitchett G, Brady MJ, Hernandez L, Cella D (2002) Measuring spiritual
well-being in individuals with cancer: the functional assessment of chronic illness
therapy--Spiritual Well-being Scale (FACIT-Sp). Ann Behav Med 24:49-58.

Pedersen W, Skrondal A (1999) Ecstasy and new patterns of drug use: a normal
population study. Addiction 94: 1695-1706.

Pichini S, Navarro M, Farre M, Ortuno J, Roset PN, Pacifici R, Zuccaro P, Segura J, de la
Torre R (2002) On-site testing of 3,4-methylenedioxymethamphetamine (ecstasy)
in saliva with Drugwipe and Drugread: a controlled study in recreational users.
Clin Chem 48:174-176.

Pichini S, Navarro M, Pacifici R, Zuccaro P, Ortuno J, Farre M, Roset PN, Segura J, de la
Torre R (2003) Usefulness of sweat testing for the detection of MDMA after a
single-dose administration. J Anal Toxicol 27:294-303.

Pizarro N, Ortuno J, Farre M, Hernandez-Lopez C, Pujadas M, Llebaria A, Joglar J,
Roset PN, Mas M, Segura J, Cami J, de la Torre R (2002) Determination of
MDMA and its metabolites in blood and urine by gas chromatography-mass
spectrometry and analysis of enantiomers by capillary electrophoresis. J Anal
Toxicol 26:157-165.

Pizarro N, Llebaria A, Cano S, Joglar J, Farre M, Segura J, de la Torre R (2003)
Stereochemical analysis of 3,4-methylenedioxymethamphetamine and its main
metabolites by gas chromatography/mass spectrometry. Rapid Commun Mass
Spectrom 17:330-336.

Pizarro N, Farre M, Pujadas M, Peiro AM, Roset PN, Joglar J, de la Torre R. (2004)
Stereochemical analysis of 3,4-methylenedioxymethamphetamine and its main
metabolites in human samples including the catechol-type metabolite (3,4-
dihydroxymethamphetamine). Drug Metab Dispos 32:1001-1007.

76



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Portenoy R, Thaler H, Kornblith A, Lepore JM, Friedlander-Klar H, Kiyasu E, Sobel K,
Coyle N, Kemeny N, Norton L (1994) The Memorial Symptom Assessment
Scale: an instrument for evaluation of symptom prevalence, characteristics and
distress. Eur J Cancer 30A:1326-1336.

Potter VT, Wiseman CE, Dunn SM, Boyle FM (2003) Patient barriers to optimal cancer
pain control. Psycho-Oncology 12: 153-160.

Ramcharan S, Meenhorst PL, Otten JM, Koks CH, de Boer D, Maes RA, Beijnen JH
(1998) Survival after massive ecstasy overdose. J Toxicol Clin Toxicol 36: 727-
731.

Randall-David E, Wright J, Porterfield DS, Lesser G (2003) Barriers to cancer pain
management: home-health and hospice nurses and patients. Supportive Care
Cancer 11:660-665.

Reneman L, Booij K, de Bruin K, Reitsma JB, de Wolff FA, Gunning WB, den Heeten
GJ, van den Brink W (2001) Effects of dose, sex, and long-term abstention from
use on toxic effects of MDMA (ecstasy) on brain serotonin neurons. Lancet

Ricaurte GA, Yuan J, Hatzidimitriou G, Cord BJ, McCann UD (2002) Severe
dopaminergic neurotoxicity in primates after a common recreational dose regimen
of MDMA (“Ecstasy”). Science 297:2260-2263.

Ricaurte GA, Yuan J, Hatzidimitriou G, Cord BJ, McCann UD (2003) Retraction.
Science 301:1479.

Ricaurte GA (2004) Grant Progress Report. Obtained via Freedom of Information Act
(FOIA) Request on January 16, 2004. Link:
http://www.maps.org/mdma/retraction/foia012804/progress1.hml.

Ritz MC, Kuhar MJ (1993) Psychostimulant drugs and a dopamine hypothesis regarding
addiction: update on recent research. Biochem Soc Symp 59: 51-64.

Robbins TW, Everitt BJ (2000) Central Norepinephrine Neurons and Behavior
Psychopharmacology, The Fourth Generation of Progress On-Line Edition. The
American College of Neuropsychopharmacology.

Robertson AR (1997) Fluoxetine and involuntary recall of remote memories. Aust N Z J
Psychiatry 31: 128-130.

Robledo P, Balerio G, Berrendero F, Maldonado R. (2004) Study of the behavioural
responses related to the potential addictive properties of MDMA in mice. Naunyn
Schmiedebergs Arch Pharmacol 369:338-349.

Rodgers J (2000) Cognitive performance amongst recreational users of “ecstasy.”
Psychopharmacol (Berl) 151:19-24.

Rohrig TP, Prouty RW (1992) Tissue distribution of methylenedioxymethamphetamine. J
Anal Toxicol 16: 52-53.

Rosenfeld B, Breitbart W, Stein K, Funesti-Esch J, Kaim M, Krivo S, Galietta M (1999).
Measuring desire for death among patients with HIV/AIDS: the Schedule of
Attitudes Toward Hastened Death. Am J Psychiatry 156:94-100.

Rothman RB, Baumann MH, Dersch CM, Romero DV, Rice KC, Carroll FI, Partilla JS
(2001) Amphetamine-type central nervous system stimulants release
norepinephrine more potently than they release dopamine and serotonin. Synapse
39:32-41.

Rothman R, Baumann M (2002) Therapeutic and adverse actions of serotonin transporter
substrates. Pharmacol Ther 95: 73-88.

71



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Rudnick G, Wall SC (1992) The molecular mechanism of “ecstasy” [3,4-
methylenedioxy-methamphetamine (MDMA)]: serotonin transporters are targets
for MDMA-induced serotonin release. Proc Natl Acad Sci USA 89: 1817-1821.

Ruse J, Jerome L, Mithoefer M, Doblin R (2002) MDMA-Assisted Psychotherapy for the
Treatment of Posttraumatic Stress Disorder (PTSD): A Treatment Manual Draft.
MAPS.

Ruse J, Jerome L, Halpern JH, Doblin R (2004) MDMA-Assisted Psychotherapy for the
Treatment of Anxiety Associated with a Diagnosis of Advanced Stage Cancer: A
Treatment Manual Draft. MAPS.

Sabol KE, Lew R, Richards JB, Vosmer GL, Seiden LS (1996)
Methylenedioxymethamphetamine-induced serotonin deficits are followed by
partial recovery over a 52-week period. Part I: Synaptosomal uptake and tissue
concentrations. J Pharmacol Exp Ther 276:846-854.

Samyn N, De Boeck G, Wood M, Lamers C, De Waard D, Brookhuis K, Verstraete A,
Riedel W (2002) Plasma, oral fluid and sweat wipe ecstasy concentrations in
controlled and real life conditions. Forensic Sci Int 128: 90-97.

Scheffel U, Szabo Z, Mathews WB, Finley PA, Dannals RF, Ravert HT, Szabo K, Yuan
J, Ricaurte GA (1998) In vivo detection of short- and long-term MDMA
neurotoxicity--a positron emission tomography study in the living baboon brain.
Synapse 29: 183-192.

Schenk S, Gittings D, Johnstone M, Daniela E (2003) Development, maintenance and
temporal pattern of self-administration maintained by ecstasy (MDMA) in rats.
Psychopharmacology 169: 21-27.

Schmidt CJ, Fadayel GM, Sullivan CK, Taylor VL (1992) 5-HT2 receptors exert a state-
dependent regulation of dopaminergic function: studies with MDL 100,907 and
the amphetamine analogue, 3,4-methylenedioxymethamphetamine. Eur J
Pharmacol 223: 65-74.

Schmued LC (2003) Demonstration and localization of neuronal degeneration in the rat
forebrain following a single exposure to MDMA. Brain Res 974: 127-133.

Schuldiner S, Steiner-Mordoch S, Yelin R, Wall SC, Rudnick G (1993) Amphetamine
derivatives interact with both plasma membrane and secretory vesicle biogenic
amine transporters. Mol Pharmacol 44: 1227-31,

Seiden LS, Kleven MS (1989) Methamphetamine and related drugs: toxicity and
resulting behavioral changes in response to pharmacological probes. NIDA Res
Monogr 94:146-160.

Seiden LS, Sabol KE (1996) Methamphetamine and methylenedioxymethamphetamine
neurotoxicity: possible mechanisms of cell destruction. NIDA Res Monogr
163:251-276.

Segura M, Ortuno J, Farre M, McLure JA, Pujadas M, Pizarro N, Llebaria A, Joglar J,
Roset PN, Segura J, de La Torre R (2001) Links 3,4-Dihydroxymethamphetamine
(HHMA). A major in vivo 3,4-methylenedioxymethamphetamine (MDMA)
metabolite in humans. Chem Res Toxicol 14:1203-1208.

Setola V, Hufeisen SJ, Grande-Allen KJ, Vesely I, Glennon RA, Blough B, Rothman RB,
Roth BL (2003) 3,4-Methylenedioxymethamphetamine (MDMA, “Ecstasy”)
induces fenfluramine-like proliferative actions on human cardiac valvular
interstitial cells in vitro. Mol Pharmacol 63: 1223-1229.

78



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Shulgin AT (1990) History of MDMA. In SJ Peroutka (Ed.) Ecstasy: The Clinical,
Pharmacological and Neurotoxicological Effects of the Drug MDMA. Boston:
Kluwer Academic Publishers.

Shulgin AT, Nichols DE (1978) Characterization of three new psychotomimetics. In:
Stillman RC, Willette RE (eds.) The Pharmacology of Hallucinogens. New Y ork:
Pergamon.

Shvartzman P, Friger M, Shani A, Barak F, Yoram C, Singer Y (2003) Pain control in
ambulatory cancer patients--can we do better? J Pain Symptom Management
26:716-722.

Simantov R, Tauber M (1997) The abused drug MDMA (Ecstasy) induces programmed
death of human serotonergic cells. Faseb J 11: 141-146.

Simon NG, Mattick RP (2002) The impact of regular Ecstasy use on memory function.
Addiction 97:1523-1529.

Spielberger CS, Gorsuch RL, Lushene RE (1970) Manual for the State Trait Anxiety
Inventory. Palo Alto, CA: Consulting Psychologists Press.

Sprague JE, Banks ML, Cook VJ, Mills EM. (2003) Hypothalamic-pituitary-thyroid axis
and sympathetic nervous system involvement in hyperthermia induced by 3,4-
methylenedioxymethamphetamine (Ecstasy). J Pharmacol Exp Ther 305: 159-
166.

Stevens S (1997) Speaking the silence: MDMA in a couple dealing with cancer. MAPS
Bulletin 7(4):6-10.

Stevens S (1999) MDMA in a couple struggling with cancer: Two years later. MAPS
Bulletin 9(3):15-17.

Stevens S (2000) MDMA and a couple struggling with cancer: Sue's final letter. MAPS
Bulletin 9(4):31-34.

Stolaroff M (1997) The Secret Chiet: Conversations with a pioneer of the underground
therapy movement. Sarasota FL: Multidisciplinary Association for Psychedelic
Studies.

Stumm G, Schlegel J, Schafer T, Wurz C, Mennel HD, Krieg JC, Vedder H (1999)
Amphetamines induce apoptosis and regulation of bcl-x splice variants in
neocortical neurons. Faseb J 13: 1065-1072.

Tancer, ME (2003) Personal communication to L Jerome, January 17, 2003.

Tancer ME, Johnson CE (2001) The subjective effects of MDMA and mCPP in moderate
MDMA users. Drug Alcohol Depend 65: 97-101.

Tancer M, Johanson C-E (2003) Reinforcing, subjective and physiological effects of
MDMA in humans; A comparison with d-amphetamine and mCPP. Drug Alcohol
Depend 72:33-44.

Tancer ME, Johanson C-E, Freedman RR (2003) MDMA elevates core temperature in
warm and cold conditions in man. Poster presented at College of Problems of
Drug Dependence Conference, Miami, FL. CPDD Abstracts,

Tancer ME, Johanso C-E (2004) The effects of fluoxetine response to MDMA, mCPP
nad d-amphetamine in humans. Poster presented at College on Problems of Drug
Dependence Conference, San Juan, Puerto Rico, CPDD Abstracts.

Thomas JR, von Gunten CF (2003) Pain in terminally ill patients: guidelines for
pharmacological management. CNS Drugs 17: 621-631.

79



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Thomasius R, Petersen K, Buchert R, Andresen B, Zapletalova P, Wartberg L, Nebeling
B, Schmoldt A (2003) Mood, cognition and serotonin transporter availability in
current and former ecstasy (MDMA) users. Psychopharmacol (Berl) 167:85-96.

Topp L, Hando J, Dillon P, Roche A, Solowij N (1999) Ecstasy use in Australia: patterns
of use and associated harm. Drug Alcohol Depend 55: 105-15.

Tucker GT, Lennard MS, Ellis SW, Woods HF, Cho AK, Lin LY, Hiratsuka A, Schmitz
DA, Chu TY (1994) The demethylenation of methylenedioxymethamphetamine
(“ecstasy”) by debrisoquine hydroxylase (CYP2D6). Biochem Pharmacol 47:
1151-1156.

Unkefer RF (1990) Music Therapy in the Treatment of Adults with Mental Disorders:
Theoretical Bases and Clinical Interventions. New York: Schirmer Books.

Van Dyke C, Stesin A, Jones R, Chuntharapai A, Seaman W (1986) Cocaine increases
natural killer cell activity. J Clin Invest 77:1387-1390.

Varela-Rey M, Montiel-Duarte C, Beitia G, Cenarruzabeitia E, Iraburu MJ (1999) 3.,4-
methylenedioxymethamphetamine (“Ecstasy”) stimulates the expression of
alphal(I) procollagen mRNA in hepatic stellate cells. Biochem Biophys Res
Commun 259: 678-682.

Vollenweider FX (2001) Letter of support for IND #63,384; pp. 189-190 in Mithoefer M,
Wagner M IND #63,384.

Vollenweider FX, Gamma A, Liechti M, Huber T (1998) Psychological and
cardiovascular effects and short-term sequelae of MDMA (“ecstasy”’) in MDMA-
naive healthy volunteers. Neuropsychopharmacol 19:241-251.

Vollenweider FX, Gamma A, Liechti M, Huber T (1999a) Is a single dose of MDMA
harmless? Neuropsychopharmacol 21:598-600.

Vollenweider FX, Remensberger S, Hell D, Geyer MA (1999b) Opposite effects of 3,4-
methylenedioxymethamphetamine (MDMA) on sensorimotor gating in rats versus
healthy humans. Psychopharmacology (Berl) 143: 365-372.

Vollenweider FX, Gucker P, Schonbichler R, Kamber E, Vollenweider-Scherpenhuyzen
MFI, Schubiger G, Hell D (2000) Effects of MDMA on 5-HT uptake sites using
PET and [11C]-McN5652 in humans. Der Nervenarzt 71 (Suppl 1) 534.

Vollenweider FX, Jones RT, Baggott MJ (2001) Caveat emptor: editors beware.
Neuropsychopharmacol 24:461-462.

von Sydow K, Lieb R, Pfister H, Hofler M, Wittchen HU. (2002) Use, abuse and
dependence of ecstasy and related drugs in adolescents and young adults-a
transient phenomenon? Results from a longitudinal community study. Drug
Alcohol Depend. 66:147-159.

Wakonigg G, Sturm K, Saria A, Zernig G. (2003) Methylenedioxymethamphetamine
(MDMA, 'ecstasy') serves as a robust positive reinforcer in a rat runway
procedure. Pharmacology 69:180-182.

Wang X, Baumann MH, Xu H, Rothman RB. (2004) 3,4-
methylenedioxymethamphetamine (MDMA) administration to rats decreases
brain tissue serotonin but not serotonin transporter protein and glial fibrillary
acidic protein. Synapse 53:240-248.

Wareing M, Fisk J, Murphy PN (2000) Working memory deficits in current and previous
users of MDMA (“Ecstasy”). Br J Psychol 91:181-188.

80



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Wareing M, Murphy PN, Fisk JE (2004) Visuospatial memory impairments in users of
MDMA (“Ecstasy’) Psychopharmacol (Berl) 173: 391-397.

Wells N, Hepworth JT, Murphy BA, Wujcik D, Johnson R (2003) Improving cancer pain
management through patient and family education. J Pain Symptom Management
25: 344-356.

Widmer S (1998) Listening into the heart of things: The awakening of love: On MDMA
and LSD: The undesired psychotherapy. Gerolfingen, Switzerland: Basic
Editions.

Williams MT, Morford LL, Wood SL, Rock SL, McCrea AE, Fukumura M, Wallace TL,
Broening HW, Moran MS, Vorhees CV (2003) Developmental 3,4-
methylenedioxymethamphetamine (MDMA) impairs sequential and spatial but
not cued learning independent of growth, litter effects or injection stress. Brain
Res 968: 8§9-101.

Wise RA & Bozarth MA (1985) Brain mechanisms of drug reward and euphoria.
Psychiatr Med 3: 445-460.

Wu D, Otton SV, Inaba T, Kalow W, Sellers EM (1997) Interactions of amphetamine
analogs with human liver CYP2D6. Biochem Pharmacol 53: 1605-1612.

Yamamoto BK, Nash JF, Gudelsky GA (1995) Modulation of
methylenedioxymethamphetamine-induced striatal dopamine release by the
interaction between serotonin and gamma-aminobutyric acid in the substantia
nigra. J Pharmacol Exp Ther 273: 1063-1070.

Zakzanis KK, Young DA (2001a) Memory impairment in abstinent MDMA (“ecstasy”)
users: A longitudinal investigation. Neurology 56: 966-969.

Zakzanis KK, Young DA (2001b) Executive function in abstinent MDMA (“ecstasy”)
users. Med Sci Monitor 7: 1292-1298.

81



MDMA -assisted therapy in people with cancer-related anxiety
PI: John H. Halpern, M.D.

Appendix A

Investigator Curriculum Vitae

Principal Investigator
John H. Halpern, M.D.
Co-Investigators
Umadevi Naidoo, M.D.
Todd D. Shuster, M.D.

Arthur J. Siegel, M.D.

82



