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Editorial

Editorial Review: Trial of Psilocybin versus Escitalopram for
Depression
Gershom Hernandez, MD
Psilocybin for the treatment of depression has
been under recent evaluation with several ongoing studies. A recent study comparing the
efficacy of psilocybin versus escitalopram
found no statistically significant difference in
treating depression [1]. No other study has
evaluated psilocybin in a head-to-head comparison of standard of care treatment. With a
total of 59 enrolled patients, 30 assigned to
psilocybin and 29 to escitalopram. Patients
were both male and female. Exclusion criteria included previous use of citalopram; however previous use of psilocybin was not exclusionary. The trial was a double-blinded,
randomized controlled phase 2 trial. The
HAM-D 17 scale, a validated scale to screen
for depression, was performed via video call.
All patients met a score of at least 17, indicating moderate to severe depression. Patients
discontinued any antidepressant treatment
three weeks prior to the trial. The study modeled itself similar to the STAR*D trials, with
modifications to allow for the unique properties of psilocybin [2].
Similar to the STAR*D trials, assessments were based on using HAM-D and
Quick Inventory of Depressive Symptomatology-Self-Report (QIDS-SR). However,
where STAR*D utilized QIDS-SR as a secondary outcome measure for response and remission, this study utilized it as the primary
assessment tool. HAM-D was only used in
the psilocybin versus escitalopram study as
an initial screening tool and not an ongoing
assessment. Secondary outcomes were favored for psilocybin. However, the confidence intervals for between-group differences were not adjusted for multiple comparisons, so no information can be interpreted
that would be statistically significant from

the data. There was still a statistically significant difference in depression scores in both
groups, with no significant difference between the groups. Due to psilocybin’s subjective effects, it may have contributed to bias
among the participants that received 25mg
psilocybin. It has been established that 25mg
of psilocybin does not result in a significant
difference in subjective effects compared to
weight-based dosing alternatives across a
range of populations [3].
Another factor was the sample population
of recruiting volunteers, who expressed a
preference for escitalopram or psilocybin and
some who had tried psilocybin previously but
not escitalopram. Selection bias can invariably occur in any study, and this study lacked
ethnic and socioeconomic diversity. Additionally, the study could have benefited from
a longer course, as in STAR*D, with a 12
week course [2]. Escitalopram may not be at
maximal efficacy in a six-week period and
may have demonstrated more accurate results
had the trial been over a more extended time.
Additionally, there are currently no studies to
determine the effectiveness and regimen of
psilocybin dosing to produce a significant antidepressant effect. Studies with psilocybin
require supportive psychotherapy, at minimum, due to the subjective psychedelic effects. It is difficult in any trial to separate the
effect of psychotherapy, as any treatment
with a psychedelic will invariably incorporate therapy. What has been lacking in studies
has been the specific intervention combined
with psychotherapy compared to standard of
care. Because psilocybin cannot be separated
from therapy, it should not be treated as a single treatment modality compared with the
standard of care. A study published by John
1

Hernandez
Hopkins in 2020 demonstrated effectiveness
with two psilocybin sessions (session 1: 20
mg/70 kg; session 2: 30 mg/70 kg) in the context of supportive psychotherapy (approximately 11 hours). Participants were randomized to begin treatment immediately or after
an 8-week delay [4]. There has also been some
potential with microdosing psilocybin. Most
studies conducted are self-reports and not
conducted as a part of a clinical trial [5]. Due
to the unique nature of psilocybin, microdosing may be effective for depression. However, duration, dose, frequency, and efficacy
for depression treatment have not been established or studied. A 1 mg dose, as utilized in
this study, may not be effective in treating depression, but with so much unknown about
the exact small dose, it is a potential confounding contribution. This study does well
to demonstrate an effective model for future
studies to expand on but does not take into
account the potential range of treatments that
may be beneficial. Once established studies
have been done to determine efficacy, if any,
of either microdosing or following a twodose regimen or higher milligrams, then a
head-to-head with the standard of treatment
may demonstrate more accurate results [7]. It
may be possible that psilocybin is a more effective and appropriate regimen for treatment-resistant depression [4].
Interestingly, there was more alcohol use
reported in the escitalopram group than in the
psilocybin group. While this was not clinically or statistically relevant, it does demonstrate an intriguing correlation for further
study. A proof of concept study demonstrated
some efficacy for psilocybin for alcohol dependence [6]. However, the proof of concept
was the self-reported intensity of psilocybin
effects with a significant association for efficacy in the treatment of alcohol dependence.
Psilocybin effectiveness for alcohol dependence requires further study before any significant conclusions can be drawn.

This study did excel in being an exemplary example of the kind of studies needed
for psychedelics and the challenges in studying psychedelics. Because a standard regimen of care has not yet been established or
proven to be effective, it is difficult to interpret these results against an antidepressant
standard of care that has been well established and studied [2]. This study is the first
study to compare psilocybin with an antidepressant directly. Whether psilocybin can be
demonstrated in future studies to be more effective or as effective as standard of care, this
study succeeds in marking a clear path to follow in the study of psychedelics.
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Viewpoint

Is Psychedelic Therapy Integrative Medicine?
Matthew Hicks, ND, MS
Abstract:
Outside of FDA-approved clinical trials, psychedelics remain illegal though there are indications that this status will change in the coming years. An unanswered and seldom discussed
question is, who will be authorized to provide psychedelic therapy? Will it only be board-certified psychiatrists and licensed psychotherapists? What about integrative providers? This paper
will discuss the parallels between psychedelic medicine and integrative health, their origins,
definitions, and safety.
INTRODUCTION
The first and obvious parallel between psychedelic medicine and integrative health is
the frequency and importance placed on integration. The shared root word, integral, implies a consideration of parts of a whole. In
the psychedelic context, integration is the
process of incorporating a psychological experience into the wholeness of a person’s being. Similarly, the integrative health paradigm attempts to optimize health by considering the parts in the context of the whole.
The aim of this paper is to highlight the correlation of ethos between integrative health
and the emerging field of psychedelic-assisted psychotherapy. It will focus on the
shared history of these two fields, further define each, and attempt to weave them together
in a modern context.
ORIGINS
Plants and fungi are the original medicines.
Evidence of this goes back as far as 60,000
years; however, humans likely evolved symbiotically using them for nourishment and
medicine [1,2]. Terrence McKenna’s stoned
ape theory [3] hypothesizes that psychotropic
plants and fungi, most likely psilocybin-containing mushrooms, are responsible for the
evolutionary development of language,
though this theory lacks sufficient evidence
to be accepted as scientific fact. Nonetheless,

it warrants consideration [4]. Indigenous cultures that remain to this day demonstrate their
intimate relationships with the plants in their
respective environments and a wide variety
of practices related to healing. This is the
original integrative medicine in the sense that
there is no separation of an ailment from the
patient’s mind, body, spirit, community, and
environment. Remedies in these systems of
medicine are rarely single herbs for a single
ailment. Instead, they might include ceremonies with dancing, singing, prayer, special diets or fasting, sweat lodges, breathwork, or
any number of other things. Many such practices would seem taboo and unscientific to
the modern mind, but the modern mind is also
reductionistic in its perspective; more on this
later.
A detailed history of modern and traditional uses of psychedelics is outside the
scope of this article; other resources for more
information are available for review [5,6].
However, the following examples highlight
that the more commonly told stories about
Albert Hoffman’s discovery of LSD and Gordon and Valentina Wasson’s contact with
Maria Sabina were not the beginning of psychedelics. The earliest recorded accounts of
psychedelic substances may come from the
Greek Eleusinian Mysteries in the 3rd century BC [7] and mentions of Soma in the Indian text of the Rigveda, dated 2nd century
BC [8]. Indigenous cultures have been using
psychedelic plants long before Westerners
4
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took notice. In western Africa, the Bwiti people have been using Iboga. In the Amazon basin of South America, numerous peoples
have long-standing traditions of ayahuasca
use. In Central America, there were and still
are numerous traditions using psychedelic
mushrooms, morning glory seeds, Salvia
divinorum, and many others.
The origins of integrative medicine can
best be described by the broader medical
field’s deviation from it. As described above,
traditional healers were and are holistic in
their approach and in large part meet the criteria of being integrative, however unscientific or taboo their practices may be. This was
the norm until the Renaissance brought us
new, more scientific ways of thinking and
revolutionized our understanding of the natural world and, thus, the practice of medicine.
The essence of the scientific method is to reduce as many variables as possible in order to
test a hypothesis of observable phenomena.
Thus, over time, the practice of medicine became more driven by science, with its pursuit
of objective facts, and less by healing the human being who is suffering.
Suffice it to say that integrative medicine
never disappeared, nor have scientificallyminded physicians been completely void of
humanistic qualities in their practice. Nevertheless, the modern integrative health movement intends to bring balance to the practice
of medicine, utilizing the best available scientifically acquired knowledge and practices
while also applying the most holistic approaches to the people and communities in
need of help.
PSYCHEDELIC-ASSISTED
THERAPY

PSYCHO-

Though psychedelic plant medicines have
prehistoric origins and are found in a wide variety of cultural settings with many applications, it is from the Western first wave of interest in psychedelics in the 1960s that the

concept of psychedelic-assisted psychotherapy emerges. The term itself was meant to
distinguish it from recreational use due to
cultural stigmas that consider mind-altering
experiences irresponsible, dangerous, or
pathological. It also serves the purpose of
housing the approach in the realm of professionals while emphasizing the primacy of the
psychotherapy involved. In other words, the
drugs are not doing all the work by themselves. Framing it in these terms is perhaps a
way for the modern Western mind to accept
what is actually an ancient tradition of
shaman-guided ceremony for healing purposes [9].
Among most healing traditions, especially those utilizing psychedelics, is the concept of the inner healing intelligence, though
it may go by many other names [10]. It can be
described as the subconscious knowledge of
one’s holistic nature that lies behind the veil
of ordinary waking consciousness. When one
is able to access this healing intelligence,
there is a natural unfolding of wisdom that facilitates one’s healing work. This is just as
true in discussions of mental health as it is in
physical health and not only in humans but in
all living systems. Nature’s tendency is always toward wholeness. Within this paradigm, it is not the clinician’s role to know
what needs to be done or said in therapy. Rather the clinician’s role is to help the patient
access their healing intelligence, to listen to
it, follow its lead, and to get out of its way as
much as possible. This does not mean, however, that the clinician’s role is purely passive
or easy. On the contrary a robust set of skills
is necessary to be a sufficient facilitator of the
healing process.
Within the psychedelic therapy
world, the term integration has come to mean
the process that follows a psychedelic session. This is sometimes reduced to a singlehour therapy session wherein the patient and
clinician talk about the experience, attempting to interpret and make meaning from it in
5
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order to apply it to one’s life. More broadly,
integration is an ongoing process by which
the psychedelic experience is brought into the
larger context of one’s life. This may include
new perspectives on one’s life narrative or
more significant cosmological insights.
DISTINGUISHING INTEGRATIVE
HEALTH AND MEDICINE FROM
CONVENTIONAL PARADIGMS
Integrative medicine has potentially more
ambiguous meanings. In recent years, it has
largely replaced the term complementary and
alternative medicine, which carried its own
connotations, positive and negative. To
some, it simply means adding a mental health
or physical therapist to the physician's team.
The other extreme includes anything that
claims to be healing regardless of its scientific or professional rigor. The more common
middle ground includes interdisciplinary approaches that cross professional boundaries.
This may include traditionally trained physicians with a functional medicine approach,
osteopaths, naturopaths, chiropractors, acupuncturists, herbalists, and others.
The American Board of Integrative Medicine, a division of the American Board of
Physician Specialties, defines it as,
the practice of medicine that reaffirms
the importance of the relationship between practitioner and patient, focuses on the whole person, is informed by evidence, and makes use of
all appropriate therapeutic approaches, healthcare professionals,
and disciplines to achieve optimal
health and healing [11].
While sometimes thought of in terms of its
techniques (e.g., aromatherapy) or as a specialty for which a physician can get a certification, it is more about the approach to patient care that defines integrative medicine.

However, further clarification of terms is
warranted.
A 2017 article published in the Journal of
Preventive Medicine distinguishes between
integrative medicine and integrative health
[12]
. This latter term provides a broader context when determining health factors for a
given patient. To illustrate the difference, the
authors provide the example of an asthmatic
patient. An integrative medical provider may
provide education on an anti-inflammatory
diet and order food sensitivity testing in addition to providing standards of care. In contrast, an integrative health perspective expands beyond the doctor-patient interaction
and considers community education on rescue inhalers and the prevention of cockroach
infestations in community housing. Their final definition is as follows:
Integrative health is a state of wellbeing in body, mind and spirit that reflects aspects of the individual, community, and population. It is affected
by: (1) individual biological factors
and behaviors, social values, and public policy, (2) the physical, social, and
economic environments, and (3) an
integrative healthcare system that involves the active participation of the
individual and the healthcare team in
applying a broad spectrum of preventive and therapeutic approaches. Integrative health encourages individuals,
social groups, and communities to develop ways of living that promote
meaning, resilience and wellbeing
across the life course.
To further understand integrative health,
a discussion of its opposite is warranted. The
opposite of integration is compartmentalization. To put it in philosophical terms, the
dominant paradigm of the present era is dualism. Though dualism has its origins in Plato,
Rene Descartes of the 17th century
6
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articulated the idea that the mind and body
are separate entities. This concept presently
defines how most Western people perceive
themselves. Descartes’s theory of knowledge
is famous for its maxim, cogito ergo sum, “I
think therefore I am.” He went on to argue
that our experience of mind, or consciousness, justified our subjective perceptions but
had no direct relationship to the external
physical world of matter. Therefore, objective observation ought to be made separately
from subjective ones [13].
The impact of dualism can be seen most
clearly in the realm of mental health. For centuries, subjective experiences were left to the
domains of religion and philosophy, while
the study of the material world acquired a
more prestigious status in academia and culture. Philosophical criticisms aside, most
fields of medicine have been able to make remarkable advances in the treatment of pathologies despite this compartmentalization. The
study and treatment of mental pathology,
however, is undeniably dependent on reports
of subjective experiences. Nonetheless, the
field of psychiatry has largely reduced its
subject matter to measurable properties of
brains and their regions, synapses, and neurotransmitters.
The frequent criticism of conventional
medicine is that it lost its humanistic soul in
pursuit of scientifically validated knowledge.
It has become so focused on what can be
known for sure that it has often lost sight of
what makes us human and what makes life
worth living. Conversely, the shared ethos
within the field of integrative health is that of
holism. Holism maintains that the mind and
body are inseparable parts of a whole complex human being. As Arthur Koestler [14] describes, we are holons, that is, we are parts of
a larger whole. We are made up of various
organs, which are made of cells, which have
organelles, which are made of molecules,
which are made of atoms, and so forth. Likewise, humans are parts of communities,

which are parts of societies, which are parts
of ecosystems, which are parts of the planet,
which is part of the solar system, and so forth.
At every scale, there is a dazzling array of interconnected parts. With due respect for and
incorporation of the knowledge gained from
reductionist science, integrative health attempts to embody a holistic view that a person is far more than a lab value that needs to
be corrected with a single-molecule drug.
SAFETY
No form of medicine is without risk. Plants
can be toxic, just as synthetic drugs can.
Without oversight, people harm themselves
all the time. However, the largest risk is perhaps unskilled professionals who fail to
screen for or recognize more serious conditions or who, in the face of such conditions,
have the hubris to make claims that they can
do more than they really can. While this
threat is real, and there are examples of integrative and psychedelic healers who have
harmed people, this threat is often exaggerated. In the hands of well-trained clinicians
who have appropriate accountability, integrative and psychedelic medicine can be powerful tools for healing. Furthermore, the harmful war on drugs has made matters worse regarding psychedelics because naive individuals partake without proper guidance due to a
lack of easily available information, albeit
their use is rapidly becoming more mainstream every day, and resources are becoming available.
The psychedelic drugs that we know the
most about, including MDMA, LSD, psilocybin, DMT, and ketamine, are remarkably
safe. MDMA was previously rumored to be
neurotoxic due to a lab error in a publication
that was later redacted [15]. LSD had many rumors, including causing brain damage and
harm to one’s DNA; these rumors and other
dubious lab studies turned out to be a part of
an intentional smear campaign against the
7
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drug [16]. Ketamine is often associated with
kidney damage and addiction. There are
truths to these claims in that there are reports
of street ketamine abuse resulting in kidney
damage. However, ketamine is not chemically addictive, and clinically supervised use
does not seem to carry significant risk [17].
All psychedelic substances cause a transient increase in blood pressure of about 1020 mmHg on average thus, anyone at risk for
a cardiovascular event should be carefully
screened. But if someone is healthy enough
to have sex or climb a flight of stairs, they are
probably okay to have a psychedelic experience. Other common contraindications include a history of psychosis, but there is even
debate about whether there might be some
benefit even in this situation. Currently, due
to the fragile nature of research funding, public perceptions, and regulatory approval processes, no one is investigating this at the moment. There is also a risk of triggering a
manic episode in those with bipolar disorder.
However, this is not universally true, as many
individuals with bipolar can and do engage
with psychedelic substances.
Rather than being toxic or dangerous,
most of the substances in question are nonaddictive [18], neurogenic [19], and anti-inflammatory [20]. While it is fair to say that not all
practices considered integrative, complementary, or alternative meet the highest standards
of evidence (remembering that these umbrella terms includes everything from faith
healing to vitamins), there is evidence for
many individual therapies and, more broadly,
for their safety and enhancement of conventional care [21,22].
BREAKING DOWN RIGID STRUCTURES

But rather a call to return to its roots so that it
may grow. In its present form the medical establishment has analogous elements to pathological brain patterns that are treated with
psychedelic therapies. A common finding in
MRI studies of people suffering from depression, anxiety, OCD, addictions, and other
mental health pathologies is hyperactivation
of regions of the brain responsible for selfreference, most notably the default mode network (DMN) [23]. When the mind is not actively involved in a cognitive process (i.e.,
wondering), the DMN provides the background hum that makes us aware of our selfhood. This is, of course, an important evolutionary function that supports our survival.
However, in overabundance, it causes us suffering.
Psychedelics appear to work in part by
suspending the function of the DMN, enabling greater interconnectivity of diverse
brain regions, particularly the visual cortex
causing the psychedelic visuals. This parallels the subjective reports of a felt sense of
interconnectivity with all things, sometimes
called the numinous quality [24]. In other
words, the ego dissolves or softens, making
new and creative perspectives possible.
Mainstream medicine has achieved remarkable feats utilizing the scientific method
of reductionism to solve the mysteries of the
natural world. It has, however, become
highly self-referential. The complexities of
being human cannot exclude subjective experiences, yet the scientific community of
which the medical establishment is a part has
done just that. Psychiatry, not wanting to be
an inferior medicine, has attempted to find its
place by treating synapses with drugs rather
than the human needing connection.
CONCLUSION

Modern medicine is a marvel that should be
celebrated. Critiques in this paper should not
be taken as a rejection or condemnation of
conventional medicine or science in general.

Psychedelic medicine is an opportunity for
our medical system to become more holistic,
more integrative. It bridges the world of
8
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neurology, pharmacology, and science with
the world of spirit, meaning, and vitality. So
it would seem that to practice psychedelic-assisted psychotherapy is to adopt the values of
integrative health. As such, integrative health
professionals have much they can contribute
to this emerging field and the patients it will
serve. Furthermore, this renaissance provides
everyone with an opportunity to soften their
egos and recognize how they are a part of a
larger, integrated, whole.
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A Comprehensive Review of Potential Uses of Ayahuasca in
Psychiatry
Adam Bertroche, DO
Abstract:
Objective: This paper aims to provide a review of primarily the human studies of the use of
ayahuasca for psychiatric illness and outline the pharmacology and effects of ayahuasca.
Method: Literature review
Discussion: Ayahuasca has a unique delivery method and mechanism of action involving serotonin and sigma-1 receptors with downstream effects on dopamine and glutamate. There have
been positive studies for using ayahuasca in psychiatric disorders. However, more extensive
clinical trials and safety profiling are required before use in clinical practice.
INTRODUCTION
Ayahuasca is a hallucinogenic tea prepared in
multiple Amazonian countries, including
Brazil, Bolivia, Peru, Colombia, and Ecuador. The bitter tea has several other names,
such as caapi, natema, yajé, and dapa [1]. Ayahuasca is believed to originate from Quechua
meaning, “vine of the souls.” It is used in
shamanistic practice as well as in several Brazilian churches. Shamanistic societies use it
for its visionary properties as a way to reach
the divine. The ceremonies are often guided
by an “ayahuasquero” to assist through the
session. Typically, sessions with a shaman
involve singing, chanting, and fast-paced
rhythms to assist in the movement of the visions and prevent them from being stuck. As
mentioned, ayahuasca is also utilized as a
sacrament in several Brazilian churches.
These include Santo Daime, the Uniao do
Vegetal (UDV), and the Barquinia. These
churches have rituals that overlap with other
major religions, such as Christianity. They
often involve ceremonies that involve sermons, songs, and hymns. In Sacred Vine of
the Spirits, the distinction between churches
and shamanism is made by stating, “In such
ceremonies the intentional focus is not so
much on healing and visioning, but on group

worship and celebration.” The use of ayahuasca is not limited to South America. There
has been an increasing amount of ayahuasca
tourism from Americans and Europeans, who
travel to the Amazon to partake in an ayahuasca ceremony [2].
The preparation of the tea involves the
combination of the bark from Banisteriopsis
caapi, which is rich in the beta-carboline alkaloids harmine, harmaline, and tetrahydroharmine (TTH), and the leaves of a plant containing N, N-dimethyltryptamine (DMT).
Most commonly, DMT is provided by the
plant species Psychotria viridis, but preparations can utilize Psychotria carthagenesis or
Diplopterys cabreana instead. DMT is the
hallucinogenic component of the tea but is
not absorbed orally on its own because MAO
degrades it in the liver and intestine. For systemic absorption, it relies on MAO inhibition
provided by harmine, harmaline, and TTH
from B. caapi. It is uncertain if harmaline has
enough concentration to have MAO-I activity
to a significant degree; however, beta-carbolines are hallucinogens on their own. It is
not believed that ayahuasca has enough of the
beta-carbolines in the tea to be hallucinogenic [3].
Hallucinogens, including ayahuasca, are
believed to have psychoactive effects due to
10
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their resemblance to neurotransmitters in our
brain. In particular, 5-hydroxytryptamine (5HT), or serotonin. Dysfunction in the brain’s
serotonin systems can lead to psychiatric illnesses such as anxiety, depression, substance
use disorders, and PTSD. There is growing
evidence that ayahuasca may be beneficial in
these psychiatric illnesses [2]. This review discusses the pharmacology of ayahuasca, shortterm effects, long-term effects, as well as human studies of ayahuasca for the treatment of
psychiatric illness.
AYAHUASCA PHARMACOKINETICS
DMT is the hallucinogenic component of the
tea, but it is not absorbed as it is degraded by
monoamine oxidase (MAO) in the liver and
intestine. For systemic absorption, it relies on
MAO-inhibition provided by beta-carbolines
harmine, harmaline, and TTH [3]. Harmaline
is more potent in its activity than harmine [2].
However, it is believed that the low concentrations of harmaline in the brew make it less
likely than the other beta-carbolines to have a
significant effect on MAO-inhibition. As
mentioned previously, DMT is commonly
provided by the plant species Psychotria viridis. Beta-carboline alkaloids are often provided by the plant species Banisteriopsis
caapi.3 Following ingestion of ayahuasca,
MAO-inhibition generally lasts 8-12 hours
[2]
. Riba et al. evaluated the metabolite excretion and pharmacokinetics of ayahuasca in a
double-blind placebo-controlled study, in addition to looking at subjective effects. They
measured urinary metabolites and blood samples for alkaloids present in the tea following
ingestion on 18 volunteers in four ayahuasca
sessions with two different doses. Urine samples obtained for urinary monoamine metabolites were collected at intervals to measure
the MAO-inhibition of ayahuasca. These included vanillylmandelic acid (VMA), homovanillic acid (HVA), 5-hydroxyindoleacetic
acid
(5-HIAA),
metanephrine,
and

normetanephrine. With central MAO-inhibition, one would expect decreases in monoamine metabolites VMA, HVA, and 5-HIAA,
resulting from the breakdown of norepinephrine/epinephrine, dopamine, and serotonin.
However, when measured at intervals from 024 hours, there was a non-statistical increase
in these metabolites.
Additionally, with central MAO-inhibition, increases in metanephrine and normetanephrine are typically seen. There was
only a statistically significant increase in normetanephrine. Taken together, these results
indicate that the MAO-I activity in ayahuasca
is only peripheral in nature, acting only in the
gastrointestinal system rather than centrally
acting.
Blood samples were also drawn at regular
intervals for analysis of DMT, harmine, harmaline, and THH, as well as harmol and harmalol. DMT and THH were quantified in this
study, but harmine was unable to be measured in most subjects. The metabolites of
harmine, harmalol, and harmol, were also
measured and found to be in the samples.
Taken together, it suggests that harmine is
broken down by first-pass metabolism prior
to reaching circulation. Tmax was calculated
for DMT with a value of 1.5 hours regardless
of the ayahuasca dose. The peak DMT concentrations correlated to peak subjective effects that were measured between 1.5 and 2
hours. The harmaline Tmax was 1.5 hours
and 2 hours for the low dose and high dose,
respectively. THH Tmax was 2.5 hours and 3
hours for the low dose and high dose, respectively [4]. These results correlate with Callaway et al., who looked at the pharmacokinetics of ayahuasca on 15 volunteers. They
found a Tmax for DMT of 107.5 minutes and
a Tmax of THH of 174.0 minutes [5]. Dos
Santos et al., administered ayahuasca in two
repeated doses, and found a Tmax of 2 hours
on both an initial dose of ayahuasca, and after
administration of the second was 4 hours after the initial dose.6 Additionally, Riba et al.
11
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looked at AUC normalized by dose for DMT.
They found a statistically significant increase
for DMT with AUC was normalized, indicating that the increase in DMT between doses
may be non-proportional.4 However, dos
Santos et al. found linear increases in AUC of
DMT when normalized for dose. This indicated a proportional increase in AUC for
DMT after the second dose in a superimposed
manner [6].
In a later study, Riba et al. looked at metabolism and excretion of DMT and beta-carbolines following ingestion of ayahuasca in
10 participants. 24-hour urine was collected
following ingestion at various time intervals
to measure potential metabolites of these
constituents. Less than 1% of absorbed DMT
was excreted unchanged. Metabolites of
DMT was found to have multiple metabolic
pathways including oxidative deamination
from monoamine oxidase to indole-3-acetic
acid (IAA), N-demethylation to N-methyltryptamine (NMT), N-oxidation to N, N-dimethyltryptamine-N-oxide (DMT-NO), and
cyclization to 2-methyl-tetrahydro-beta-carboline (2MTHBC). They found that after 8
hours following ingestion of ayahuasca, 9597% of all DMT had been excreted. The primary metabolic pathways were deamination
from monoamine oxidase to IAA and N-oxidation to DMT-NO, as IAA made up 77.8%
of excreted metabolites and DMT-NO was
20.1%.
Metabolism and excretion of the beta-carbolines were also evaluated. Only 0.1% of
harmine was recovered unchanged in the
urine, and 7.7% of harmaline and 6.0% of
THH were recovered unchanged. This suggests that they are extensively metabolized,
with harmine being the most extensively metabolized. They found that harmine, harmaline, and tetrahydroharmine are metabolized
via O-demethylation. Harmine and harmaline
are metabolized to harmalol and harmalol,
and tetrahydroharmine is metabolized to tetrahydroharmine. However, the recovery rates

were low for the parent compounds and metabolites, indicating that there may be other
metabolic pathways for these beta-carbolines
or effects from first-pass metabolism [7].
PHARMACODYNAMICS
Receptor Level Properties
Serotonin Receptors
Glennon et al. demonstrated the involvement
of the 5-HT2 receptor as a mechanism of action in a variety of hallucinogens, including
DMT. It was also found that increased affinity for these receptors is correlated with increased hallucinogenic intensity [8]. This has
been further supported in that effects of hallucinogens are reduced following administration of 5-HT2 antagonists such as ketanserin
during pretreatment [9,10]. DMT has been
demonstrated to be a 5-HT2A and 5-HT2C
agonist. Smith et al. demonstrated that immediately after administration, there was desensitization of 5-HT2C receptors but not 5HT2A receptors [11]. DMT has also shown to
have agonist activity at 5-HT1A sites as well
[12]
. Magnetic resonance spectroscopy has
demonstrated metabolic changes in the posterior cingulate cortex, which is a region of
the brain that has a high density of 5-HT2A
receptors [13]. Some research also suggests
that 5-HT1A agonism enhances hallucinogenic effects of DMT, as some of DMT’s effects are blocked by the addition of the 5HT1A antagonist, pindolol [14]. Callaway et
al. evaluated for serotonin uptake on platelets
of chronic ayahuasca users. They found an increased number of binding sites on platelets,
suggesting increased production or release of
5-HT in ayahuasca drinkers [15]. This may indicate a potential role for ayahuasca in alcohol use and depression, as the decreased density of serotonin transporters has been associated with these disorders. Additionally, agonism of 5-HT1A, 5-HT2A, and 5-HT2C has
been proven to be effective for treating
12
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depression and anxiety. Agonism at 5-HT2
also results in the downstream reduction of
dopaminergic activity, which may facilitate a
role in the reduction of substance use [16].
Several neuroendocrine and cardiovascular changes are believed to result from serotonergic transmission secondary to DMT’s
actions. Prolactin, corticotropin, beta-endorphin, and growth hormone are all believed to
increase due to the serotonergic activity of
DMT in a dose-dependent manner. In addition, changes in heart rate, blood pressure,
pupillary diameter, and temperature are believed to be due to serotonergic activity [17].
Sigma-1 Receptors
Fontanilla et al. demonstrated that DMT is an
agonist of the sigma-1 receptor. Sigma-1 receptors are present throughout the nervous
system and act in the inhibition of sodium ion
channels [18]. Sigma-1 receptors are chaperones located on the endoplasmic reticulum
membranes associated with mitochondria
and are involved in signaling between these
structures. These receptors have been implicated in diseases such as Parkinson’s disease,
Alzheimer’s disease, Huntington’s disease,
ALS, stroke, neuropathic pain, schizophrenia, anxiety, and depression [19]. They are also
believed to be involved in the function of
neurotransmitters in the brain [20]. Classes of
antidepressants have been found to have agonism on sigma receptors, sigma-1 receptors
[21]
. Furthermore, sigma-1 receptors are located in brain regions associated with depression, such as the prefrontal cortex and hippocampus. Wang et al. also demonstrated antidepressant effects of sigma-1 receptor agonists in mice [22]. It has been postulated that
future treatments for major psychiatric disorders, such as anxiety and depression could
target sigma-1 receptors [23]. Additionally,
ayahuasca may have a potential benefit in
anxiety and depressive disorders due to its action at these receptors [16].

Glutamate Receptors
Another area of interest includes ayahuasca’s
effect on glutamate. A magnetic resonance
spectroscopy and functional connectivity
study was performed to assess neurologic
changes in the post-acute period following
ayahuasca ingestion. This found reduced glutamate levels. Generally, glutamate levels are
elevated during increased perceptual stimulation. These results suggest a decrease in glutamate levels in the post-acute period following an increase during acute psychoactive
stimulation after ingestion. These changes
may partially explain the improvement in depression following ayahuasca use, as elevated glutamate levels in the parieto-occipital
cortex are associated with depression [13]. It
has been demonstrated that the previously
discussed sigma-1 receptors are involved in
NMDA receptor function [20]. Harmine, a
beta-carboline found in ayahuasca, increases
the expression of genes involved in the uptake of glutamate into cells as well. Glutamate is an excitatory neurotransmitter, and
excess may lead to toxicity [24].
Neurocircuitry Effects:
Ayahuasca has a modular effect on the Default Mode Network (DMN). The DMN is a
group of connected brain regions with increased activity at rest, and internally-oriented rather than externally oriented cognitive processes [25]. The network is activated
during non-task-oriented thought, lacking focus on the goal at hand, and described as
“mind-wandering [26].” It is believed to have
roles in memory consolidation and episodic
memory [27]. A rise or decline in DMN activity has been associated with multiple psychiatric illnesses and mental states, including depression, anxiety disorders, schizophrenia,
autism, meditative states, THC intake, and
psilocybin intake. DMN competes with a
contrasting brain network called the Task-
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Positive Network (TPN), which is involved
in externally-oriented or goal-oriented tasks.
The effects of ayahuasca on the DMN in
members of the Santo Daime church were assessed in a study using fMRI techniques.
They examined the effects on the DMN and
the connectivity between the DMN and taskpositive network (TPN). They found that ayahuasca caused a reduction in activity in brain
regions associated with DMN. These regions
included the medial prefrontal cortex
(mPFC), posterior cingulate cortex (PCC),
and precuneus. They found no difference in
the connectivity between the DMN-TPN. Researchers hypothesized that these results reflect the high level of focus and effort required for the ayahuasca experience or that it
induces a state similar to meditation which
requires increased introspection. Additionally, the intake of ayahuasca results in reduced DMN activity and mind-wandering
[25]
.
Sanches et al. used single-photon emission tomography (SPECT) to evaluate
changes in blood perfusion in the brain following ayahuasca ingestion in 17 participants
with depression. Eight hours following intake, they found increased perfusion in regions associated with mood and emotions, including the left nucleus accumbens, right insula, and left subgenual region. Increased activity in these areas is associated with antidepressant properties [28]. Riba et al. also utilized SPECT to map changes in regional cerebral blood flow 100-110 minutes following
ingestion of ayahuasca in 15 volunteers.
SPECT revealed no significant decreases in
cerebral blood flow, but there were increases
in cerebral blood flow in multiple brain regions. Increased blood flow was found in the
right anterior cingulate/medial frontal gyrus,
the right anterior insula, and the left amygdala/parahippocampal gyrus. These structures are involved in processing self-awareness, interoception, and emotional state processing [29].

Araujo et al. utilized Blood Oxygenation
Level Dependent (BOLD) fMRI to assess the
neurologic changes from visual imagery as a
result of ayahuasca ingestion in 10 participants. Participants had a baseline fMRI when
subjected to varied imagery, such as natural
images (viewed pictures of people, animals,
or trees), imagery task (they closed their eyes
and generate the image they just looked at),
and scrambled image (looked at a scrambled
version of the image they previously looked
at). They found that the imagery task (eyes
closed) had a similar level of activation in
Brodmann area 17 (BA17) as the natural image (eyes open) following ayahuasca ingestion. BA17 is a primary visual area in the occipital cortex. The activation of this region of
the brain was also associated with scores on
the Brief Psychiatric Rating Scale (BPRS).
They also found brain regions associated
with memory, processing of internally generated information, contextual associations,
and self-awareness activated. These include
BA10, BA30, and BA37. A connectivity
analysis was performed that suggested that
the primary visual cortex leads other areas
during imagery tasks following ayahuasca ingestion. The authors conclude that the imagery elicited by ayahuasca ingestion results
in activating a network of brain regions involved in memory and vision [30].
SHORT-TERM PSYCHOLOGIC AND
SUBJECTIVE EFFECTS
The effects of IV dimethyltryptamine
fumarate (IV DMT) were studied on 12 volunteers in a double-blind, saline placebo-controlled, randomized study. The effects on the
participants were monitored with the Hallucinogen Rating Scale (HRS) with subcategories of affect, cognition, intensity, perception,
somaesthesia, and volition. They found the
effects of IV DMT were almost immediate
and peaked between 90-120 seconds. The effects resolved after 30 minutes following
14
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administration. The effects of IV DMT were
dose-dependent, and hallucinogenic effects
were seen with 0.2 and 0.4 mg/kg doses. The
0.05 and 0.1 mg/kg doses did not elicit hallucinogenic effects, but subjects at this dose did
have emotional and somaesthetic effects.
Participants reported a “rush” that progressed
to dissociation. Some described the somaesthesia as “my body dissolved” and “I no
longer had a body.” As far as emotional
change, it was described as anxiety during the
subjective rush that was experienced. Often
people described euphoria as affective
change. Some described fluctuating emotions, such as going from fear or anxiety to
euphoria.
The lowest dose for perceptual effects
was 0.2 mg/kg. Perceptual changes were visual at the 0.2 mg/kg dose. They were described as geometric patterns, quickly changing visual images, and increased color saturation/brightness. Changes in auditory perception occurred at the highest (0.4 mg/kg) dose
and were less frequent at the 0.2 mg/kg dose.
Participants experienced high-pitched noises.
In regards to the cognitive subscale, some
participants reported increased speed of
thought processes, but many believed it did
not change. The experience was described as
being in a dream and increased intelligence
with new perspectives. Volition changed as
well, with patients sensing a loss of control or
helplessness. Overall, the intensity of the experience increased with the increased dose.
There was a statistically significant difference between the 0.1 mg/kg and 0.2 mg/kg
dose for the subscales of intensity, affect, perception, and cognition. There was a statistically significant difference between 0.2
mg/kg and 0.4 mg/kg doses for intensity, affect, perception, and cognition. This indicates
a dose-response of IV DMT [17].
Riba et al. evaluated the subjective effects
of ayahuasca on 6 participants using freezedried ayahuasca tea. Similar to IV DMT, they
found changes in perceptual, cognitive,

affective, and somatic domains when assessed. Scores on the Hallucinogen Rating
Scale in this study were compared to those of
the IV DMT study. Overall, ayahuasca’s duration of effects was longer than IV DMT and
was less intense. The scores of high-dose
ayahuasca were comparable to moderate
doses of IV DMT [31].
Riba and colleagues explored the subjective effects of ayahuasca on 18 participants in
a slightly larger human study. They found
statistically significant increases in all six
scales of the HRS, previously mentioned. In
addition to HRS, they utilized visual analog
scales (VAS) and the Addiction Research
Center Inventory (ACRI). The ACRI has five
different scales designed to measure euphoria, sedation, somatic-dysphoric, intellectual
energy or efficiency, and amphetamine-like
effects following use. The ACRI scored significantly increased euphoria (measured by
MBG scale), somatic symptoms (measured
by LSD scale), and amphetamine-like effects
(measured by A scale). The VAS evaluated
for having any effect, liking the effects, dizziness/lightheadedness, changes in thought
speed and content, perceived positive effects,
and changes in visual perception. All seven
of the measured VAS parameters were significantly increased as well. These items were
maximally increased between 90 and 120
minutes and slowly returned to baseline at
360 minutes. The largest scale increases in
the VAS were for “liking,” “any effect,” and
“high,”; with the least increased scale being
“drunken.” Overall, ayahuasca ingestion induced feelings of activation, euphoria, somatic effects, and perceptual changes [4].
Mindfulness and Decentering: The subjective effects of ayahuasca have been described as similar to a state of mindfulness.
Mindfulness is a state of present-centered
awareness of one’s current situation, and users of ayahuasca have reported a subjective
detached view of their current experience and
emotions. Mindfulness interventions have
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been utilized in the treatment of psychiatric
disorders. Decentering is a related ability that
allows individuals to take a detached view of
their current emotional state. Soler et al. evaluated the effects of a single dose of ayahuasca
on mindfulness and decentering capacities in
25 individuals. They utilized the Five Facets
Mindfulness Questionnaire (FFMQ) and the
Experiences Questionnaire (EQ) 24 hours
prior to and 24 hours after ingestion of ayahuasca. FFMQ was intended to measure
mindfulness capabilities, and EQ was to
measure decentering capabilities. They found
statistically significant increases in two facets
of the FFMQ, including Non-React and Nonjudge, suggesting a relatively acute improvement in mindfulness capacities following
ayahuasca ingestion. Additionally, ayahuasca's significant effect on the EQ suggested an
increase in decentering capabilities [32].
Creative Divergent Thinking: Divergent
thinking represents the ability to think of alternate ideas and solutions to a problem,
whereas convergent thinking represents a solitary solution, rigid solution to a problem.
Creative divergent thinking can be beneficial
in that it allows creative, adaptable solutions
to a particular issue. Kuypers et al. evaluated
the effect of ayahuasca on convergent/divergent thinking on 26 participants. They utilized the pattern/line meanings test (PLMT)
and the picture concept test (PCT) to assess
these thinking patterns before and after ayahuasca use. There was a statistically significant increase in creative divergent thinking
and reduction of convergent thinking following ayahuasca ingestion, as demonstrated on
the PCT. There was no statistically significant change on the PLMT [33].

AYAHUASCA ADVERSE EFFECTS
Short-Term
Cardiovascular
The cardiovascular effects of ayahuasca are
known and well documented for both ayahuasca ingestion [5, 42] as well as DMT infusion [17]. The cardiovascular effects of ayahuasca were evaluated in a double-blind placebo-controlled crossover clinical trial on 18
volunteers. They measured systolic BP
(SBP), diastolic BP (DBP), and heart rate following ayahuasca ingestion at two different
doses in regular intervals up to 240 minutes.
Statistically significant differences between
the ayahuasca group and placebo were found
for DBP, but increases were present for all
three cardiovascular parameters. The maximum increase of DBP following the low dose
of ayahuasca was 7 mmHg at 60 minutes, and
9 mmHg for the higher dose at 15 minutes.
The maximum increase in SBP was 4 mmHg
for the low dose and 6 mmHg for the high
dose, both at 75 minutes after ingestion. Regarding HR, the maximum increase from
baseline was 60 minutes for both doses and
was four beats per minute increase [4]. The
cardiovascular side effects following administration of ayahuasca in two repeated doses
have also been evaluated. They found a statistically significant difference in regards to
SBP compared to placebo. DBP was elevated
beyond statistical significance following the
second dose of ayahuasca administered four
hours after the first dose. In this particular
study, SBP increased to >140 mmHg in three
participants after the first dose and two participants after the second dose. HR increased
over 100 bpm in one participant. However,
they concluded that the changes in the cardiovascular parameters were not increased following the second dose compared to the first.
But rather, there was a trend toward a statistically significant reduction of SBP and HR
following the second dose, which could
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potentially indicate acute tolerance to ayahuasca from a cardiovascular standpoint [34].
Autonomic
Callaway et al. demonstrated pupillary dilation, increased respiratory rate, and increased
oral temperature in addition to the cardiovascular effects above. Pupillary dilation increased from 3.7 mm to a maximum of 4.9
mm at 180 minutes after ingestion. Pupils remained dilated for 6 hours. Respiratory rate
increased from 18.4 breaths/min to a maximum of 21.5 breaths/min. Oral temperature
was increased from 37.0 to a maximum increase of 37.3 on average [5]. Other studies on
both ayahuasca in repeated doses [6] and on
DMT have demonstrated an increase in temperature and pupillary dilation [17].
Gastrointestinal
Nausea, vomiting, and diarrhea are some of
the more frequently reported side effects following ayahuasca ingestion. A review of
clinical trials of ayahuasca determined that
out of 53 study participants, four had vomited
during the studies [34]. However, the frequency of this side effect has been variable,
with one study having as many as 50% of participants vomit,[42] a small study where it only
occurred in 1/6 participants, [31] and another
study of 17 participants with a frequency of
47% [28]. In a study on ayahuasca in treatment-resistant depression in 29 participants,
they found a rate of nausea of 71% and vomiting 57% [35].
Psychiatric
Ingestion of ayahuasca has caused acute anxiety and dysphoric states among participants
[34]
. In one study of 29 participants of ayahuasca in depression, ~50% of the 29 participants had acute anxiety following ayahuasca
use [35]. Riba et al. assessed the tolerability of
ayahuasca, found that one participant experienced a period of extreme dysphoria following ingestion [31]. In case studies, ayahuasca

use has been associated with acute psychosis
amongst UDV members. However, episodes
were associated with a personal history of
psychosis or other substance use, complicating the picture. Further clinical studies are
necessary to assess the risk of psychosis following ayahuasca use [36].
Other Side Effects
These have been observed during clinical trials or reported by ayahuasca members and include headache, restlessness, insomnia, fatigue following the session, dry mouth, muscle spasm, tremulousness, sweating, dizziness, slurred speech, somatic sensations, and
feeling hot/cold [31, 35, 37].
Serious or Life-Threatening Side Effects
There was an instance of a fatality following
administration of ayahuasca and nicotine
preparation. Presumably, it was from nicotine
intoxication. There have also been cases of
MAO-I intoxication when used with other
serotonergic agents. Serotonin syndrome presents with autonomic instability, sweating,
muscle spasms, rhabdomyolysis, hyperthermia, cardiovascular changes, and delirium.
Although rare with ceremonial use of ayahuasca, serotonin syndrome has been reported. There have also been cases of death
following ayahuasca use, but unable to be
certain if ayahuasca toxicity was the direct
cause of death or if it was multifactorial due
to lack of forensic information in these cases.
The likelihood of severe reactions is believed
to be increased in persons with liver dysfunction, neurologic dysfunction, cardiovascular
dysfunction, people on CYP2D6 inhibitors,
individuals taking serotonergic medications,
and those eating foods containing tyramine
[34]
.
Long-Term
Doering-Silveira et al. evaluated the neuropsychologic function of adolescent ayahuasca users to other adolescents between the
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ages of 15-19. Forty adolescents involved in
the UDV church were compared to a control
group of 40 individuals who had never used
ayahuasca. The tests evaluated for attention,
concentration,
intelligence,
language,
memory, executive functioning, processing
speed, visuomotor skills, and visuoconstructional abilities, among other subcategories.
There were no significant differences overall
between the ayahuasca users and the control
group on neuropsychiatric assessment.38
Grob et al. performed personality testing,
psychiatric interview, and neuropsychiatric
testing in 15 long-term ayahuasca using participants compared to 15 controls with no history of ayahuasca use. They found no statistically significant difference in cognitive
function of the ayahuasca-using group, and
the ayahuasca group outperformed the control in some testing. They did find non-pathologic differences in personality between the
two groups, however. These differences included statistically significant higher scores
in stoic rigidity compared to exploratory excitability and greater regimentation compared to disorderliness in the ayahuasca
group [39]. Barbosa et al. took a prospective
look at personality traits and quality of life in
ayahuasca-naïve patients that were reassessed after six months. Previous studies had
assessed similar measures in participants involved in ritual ayahuasca use over a long
time rather than naïve participants. They
found no reduction in quality of life among
ayahuasca-users during this 6-month followup according to their metric, and increased
social and emotional functioning amongst
regular ayahuasca users [40]. Persistent psychosis has been documented with other hallucinogens. A prolonged psychosis, defined
by a psychosis >48 hours, was found with
LSD to be 0.8 per 1000 in experimental participants and 1.8 per 1000 in participants undergoing psychotherapy [41]. In regards to
ayahuasca and DMT, the rate of prolonged
psychosis is not well documented. However,

as discussed previously, a history of personal
psychosis, family history of psychosis, and or
drug use appears to increase the risk of psychosis [36].
HUMAN STUDIES OF AYAHUASCA
IN PSYCHIATRY
Depression
The department of Neurosciences and Behavior at the University of Sao Paulo in Brazil
conducted a small open-label study of ayahuasca in major depressive disorder. Six participants participated in the study on an inpatient psychiatry unit, and the severity of their
depression ranged from mild to severe. All
participants were naïve to ayahuasca use and
illicit drugs and were not taking psychotropic
medications at the time. Santo Daime members in the community prepared the brew for
the participants and performed individualbased sessions with participants. Various
scales were employed, including the
MADRS, HAM-D, YMRS, and BPRS scores
were recorded at different time points. They
were evaluated with the scales at baseline, 40
minutes, 80 minutes, 140 minutes, and 180
minutes after administration. The scales were
also completed on days 1, 7, 14, and 21 after
administration. There was a statistically significant reduction in the HAM-D scale at Day
1 (62% reduction), Day 7 (72% reduction),
and Day 21. On the HAM-D and MADRS
scales, there were significant reductions from
baseline at days 1, 7, and 21. In addition,
there was a statistically significant decrease
in the MADRS at 180 minutes after administration. Categories that were reduced on
these scales included classic depressive
symptoms such as suicidal ideation, guilt,
pessimistic thinking, and sadness [42].
The Department of Neurosciences at the
University of Sao Paulo conducted a subsequent study on the antidepressant effects of
ayahuasca in patients with depression. This
18

Bertroche
was also a smaller study but slightly larger
than the previous one with 17 participants.
Most of the participants were classified as a
moderate major depressive episode, but the
severity ranged from mild to severe. Similar
to the previous study, participants were all
naïve to ayahuasca use or illicit drug use. The
participants completed the scales HAM-D,
MADRS, YMRS, and BPRS at various
points following administration. There was
also a statistically significant reduction in
HAM-D and MADRS scores from 80 to 180
minutes and days 1 and 21 following administration. For reference, the mean HAM-D
score was 19.24 at baseline for participants
and reduced to a mean score of 7.56 by day
21. Subscales that were decreased included
pessimistic thinking, depressed mood, sadness, anxiety, feelings of guilt, suicidal ideation, and concentration difficulty. These studies, although small, demonstrate a possible
rapid reduction in depression following ayahuasca administration. In addition, the reduction in depression was maintained over the
course of 21 days. However, there were limitations to these studies, including no placebo
group, lack of randomization, and was not
double-blind [28].
Some of these limitations were mitigated
in a study conducted at The Hospital Universitário Onofre Lopes (HUOL) in Brazil. They
conducted a double-blind, randomized, placebo-controlled trial on the rapid antidepressant potential of ayahuasca in treatment-resistant depression. In this study, treatment resistance was defined as an inadequate response to at least two antidepressants belonging to different classes. The twenty-nine participants that were selected were all in a current moderate or severe major depressive episode. Fourteen patients were placed in the
treatment group, and fifteen patients were in
the placebo group. Similar to the previous
two studies concerning ayahuasca in depression, participants were excluded with a prior
use of ayahuasca, history of bipolar disorder

or schizophrenia, family history of bipolar
disorder or schizophrenia, and substance use.
For the placebo to simulate ayahuasca, a liquid preparation was made to imitate the taste,
color, and even some side effects of ayahuasca. The liquid prepared was brown, bitter
to taste, and caused mild gastrointestinal distress and anxiety. In preparation, participants
were informed that both ayahuasca or the placebo could produce some or no effects. Depressive symptom monitoring with the
MADRS and HAM-D scales at baseline and
after administration was conducted.
MADRS was completed at baseline, day
1, day 2, and day 7 after administration, while
the HAM-D was completed at baseline and at
day 7. There was a statistically significant reduction in both MADRS and HAM-D at day
7 after administration. The response rate on
the HAM-D was 57% in the ayahuasca group
and 20% in the placebo group at day 7, which
was a statistically significant difference.
There was a remission rate on the HAM-D of
43% in the ayahuasca group and 13% in the
placebo group at day 7 but was a not statistically significant difference. The response rate
on the MADRS was 64% in the ayahuasca
group and 27% in the placebo group at day 7,
which was statistically significant. There
were no statistically significant differences
between placebo and the ayahuasca group on
the MADRS on days 1 and 2, as response
rates in both groups were high on these days.
The remission rate on the MADRS in the ayahuasca group was 36% and 7% in the placebo
group but was not statistically significant.35 A
secondary analysis was conducted from the
randomized placebo-control trial just discussed assessing suicidality. Suicidality was
assessed using the MADRS-SI, an item in the
MADRS ranked in severity from 0-6. This
was assessed at baseline, day 1, day 2, and
day 7 after administration of ayahuasca. The
study results demonstrated a decrease in suicidality over time, but the effect of ayahuasca
trended toward significance but did not reach
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significance. It was theorized that the small
sample size could be attributed to this result,
supported by the fact that they found medium
between-group effect sizes for the reduction
in suicidality and large effect sizes for the
ayahuasca group at days 1, 2, and 7 [43]. These
studies have been limited by the number of
participants. In addition, blinding of participants is a challenge due to the psychoactive
effects of ayahuasca [43].
Santos and colleagues studied the effects
of ayahuasca on hopelessness scales in Santo
Daime members. They found a statistically
significant reduction in hopelessness and often a significant and debilitating component
of depression [44].
The effects of ayahuasca on depression
with comorbid substance use disorders have
also been assessed. Giovannetti and colleagues evaluated the effects of ayahuasca on
31 male inpatient participants undergoing
substance use treatment. They utilized the
Beck Depression Inventory and found a statistically significant reduction of the scale
from a mean of 18.7 to 7.5 following ayahuasca use. This indicates a potential use for
ayahuasca in isolated depression and comorbid depression with substance use disorders
[45]
.
Barbosa et al. assessed the psychological
impact of ayahuasca first-time ritual users in
both UDV and Santo Daime churches. There
were 19 participants from Santo Daime and
nine from UDV in Brazil. Participants were
evaluated using the Clinical Interview Schedule-Revised Edition (CIS-R) for anxiety and
depression, among other psychopathologic
symptoms, 1-4 days prior to ayahuasca use as
a baseline. They were reassessed with the
CIS-R 7-14 days after ritual ayahuasca use.
At baseline, CIS-R scores were significantly
higher in Santo Daime participants than in
UDV participants. They found a statistically
significant reduction in the CIS-R at the reassessment in the Santo Daime participants but
not the UDV participants. Presumably, these

results were due to a low score on CIS-R at
baseline in the UDV group. The results suggest a possible reduction of anxiety and depression with ayahuasca use after 7-14 days
following ayahuasca use [46].
Grob et al. assessed 15 long-term uses of
ayahuasca amongst the UDV church. Participants lived in the Brazilian Amazon and were
required to have participated in rituals involving ayahuasca use twice monthly at a
minimum. The participants in the UDV
church were compared against 15 controls
that had no history of ayahuasca use. In addition to personality testing and neuropsychiatric testing, Grob et al. conducted interviews
that included psychiatric diagnostic interviews. Two participants had a previous history of major depressive disorder that had resolved after joining the church, and had not
recurred since involvement in the church.39
Bouso et al. evaluated differences in psychopathology, along with other measures, between ayahuasca-using Brazilian church participants and members of other religious
churches that do not use ayahuasca. Participants in the ayahuasca group had to be using
ayahuasca for 15 years and use it at least two
times per month. Participants were recruited
from both jungle and urban settings. Fifty-six
ayahuasca users were selected from a community in the Amazon rainforest for the jungle group and were compared to 56 controls
selected from the jungle town of Boca do
Acre. There were 71 urban ayahuasca users
selected in Rio Branco for the urban group
compared to a control group of 59 participants from Rio Branco. Participants completed the SCL-90-R questionnaire at baseline and one year after the initial assessment
to assess for psychopathology. It included assessment of somatization, obsessive-compulsive pathology, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism. Compared to the control group, ayahuasca users
scored significantly lower on all categories of
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psychopathology at the first assessment, including depression. At the second assessment, ayahuasca scored significantly lower
on 7 of the 9 categories of psychopathology,
which did not include depression [47].
Anxiety and Related Disorders
In a study investigating ayahuasca and hopelessness, the effects of ayahuasca on stateanxiety and panic were assessed in a placebocontrolled study on nine Santo Daime members following ingestion. Santo Daime members prepared the ayahuasca in this study
compared to an ayahuasca-flavored solution
as a control. State-anxiety and trait-anxiety
were analyzed using the state-trait-anxiety inventory (STAI), and panic-like states were
measured using the anxiety sensitivity index
(ASI-R). Participants were all administered
the control solution at the first session, and
baseline questionnaires were completed 1
hour after consumption. A week later, the
second session took place in which five participants consumed ayahuasca, and the other
four participants consumed the control.
Questionnaires were distributed 1 hour after
consumption. In the final session, the participant groups switched, and those that consumed ayahuasca in the week before consumed the control and vice versa. Questionnaires were completed 1 hour after consumption again. The results demonstrated a reduction in hopelessness, as mentioned previously, and panic-like parameters demonstrated in the ASI-R. There was no reduction
in trait-anxiety and state-anxiety in the STAI.
However, this study had many limitations, including that participants were not ayahuascanaïve and a small sample size [44].
In a cross-sectional study, Da Silveira et
al. evaluated differences in depression, anxiety, alcohol abuse, attention deficits, and
body dysmorphic disorder amongst adolescent religious ayahuasca users compared to
controls. There were 40 participants in the

ayahuasca group and 40 in the control group,
all between 15 and 19 years old. In the ayahuasca group, the average length of use was
4.05 years of at least once/month use. Ayahuasca-using adolescents underwent a 20day period of abstinence prior to being assessed. Screening instruments used to assess
anxiety included the Beck Anxiety Inventory
and the State-Trait Anxiety Inventory
(STAI), in addition to other screening instruments mentioned previously. There were no
statistically significant differences between
these two groups, but there was a trend towards reduction in anxiety in the ayahuascausing group [38].
Bouso et al., whose methods were discussed and described previously, compared
psychopathology between ayahuasca-using
Brazilian church participants and members of
other religious churches that do not use ayahuasca. Compared to the control group, ayahuasca users scored significantly lower on all
categories of psychopathology at the baseline
assessment including anxiety and phobic
anxiety. At the second assessment which was
one year after the baseline, ayahuasca using
participants scored lower on 7 of the 9 categories of psychopathology which included
anxiety and phobic anxiety [47].
Substance Use Disorders and Addiction
A large, longitudinal study was conducted on
the effect of ayahuasca on the recidivism rate
among substance users convicted of a felony
in the Southeastern US. Individual data from
a database of over 25,000 individuals enrolled in a case management program, Treatment Accountability for Safer Communities
(TASC), was obtained between the years
2002-2007. Hallucinogen use among enrollees in TASC was determined during a structured interview on the intake into the program. This particular study looked into hallucinogen use and supervision failures amongst
individuals in the TASC program.
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Supervision failures included failure to report
to the program, failing other requirements,
incarceration, and not appearing in court.
They found that individuals with hallucinogen use were associated with a decreased supervision failure. The use of other drugs such
as amphetamines, opioids, alcohol, and cocaine demonstrated an increased supervision
failure. This suggests the possible role of hallucinogens among substance users involved
in the criminal justice system. However, this
study did not differentiate ayahuasca from
other hallucinogens but rather grouped all
hallucinogens into one category [48].
Fábregas et al. assessed for reduction of
other substance use amongst long-term ayahuasca users compared to non-users of ayahuasca. This study assessed differences in
both small Amazonian towns and larger urban areas in two separate studies. The significance of drug use among these groups was
assessed using the Addiction Severity Index
(ASI), which involves an interview that assesses the impact of drug use on an individual. ASI has several categories it assesses, including Employment and Support, Drug and
Alcohol Use, Medical Status, Family and Social Relationships, Legal Status, and Psychiatric Status. Participants in both groups were
assessed at baseline and at a 1-year followup. The ayahuasca group had a statistically
significant reduction in Alcohol Use and Psychiatric Status subscales in urban and rural
settings. In both urban and rural settings, ayahuasca users scored significantly higher on
Drug Use subscales, as ayahuasca use was included in that subscale. At the one-year follow-up, the ayahuasca group maintained a
statistically significant lower score on Alcohol Use and Psychiatric Status subscales. The
reduction in the Alcohol Use subscale indicates a possible reduction in use amongst
ayahuasca users. However, the ayahuasca
group had an increase in the Drug Use subscale in this study, as ayahuasca use was included in that subscale. Overall, this study

demonstrated a reduced amount of alcohol
use in ayahuasca and demonstrated that ayahuasca use possibly does not have the detrimental psychosocial problems associated
with other drugs which was the primary focus
of the study [49].
In Brazil, some who suffer from crack cocaine dependence have turned to ayahuasca
to help with abstinence. Researchers in the
Department of Preventative Medicine at the
Universidade Federal de São Paulo performed a study on the use of ayahuasca in the
context of religious ceremonies to aid in
crack cocaine recovery. They interviewed 40
former or current crack cocaine users in a
semi-structured format that utilizes ayahuasca to help resolve their dependency on
the substance. Participants generally cited
failing classical treatments of substance dependence as a reason for seeking out ayahuasca, and only 8 of the participants had reported a relapse on crack cocaine after ayahuasca administration. Many of the participants attributed their success to not only ayahuasca alone but also the religious and community aspect of the treatment. This qualitative study provided good insight into the potential for ayahuasca in crack cocaine dependence [50].
A Canadian retreat, “Working with Addiction and Stress,” is a program that incorporates ayahuasca into the treatment of addiction. Researchers at the University of British Columbia studied the effect of ayahuascaassisted treatment on the reduction of substance use, quality of life, and several behavioral states associated with substance use in
an observational study. The behavioral states
that were monitored were hopefulness, mindfulness, empowerment, and emotional regulation. Emotional regulation is a protective
factor against substance use, mindfulness is a
technique used at reducing substance use (as
seen in ACT, DBT, CBT, and mindfulnessbased relapse prevention), hopelessness is associated
with
substance
use,
and
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empowerment has been associated with substance use prevention. Substance use was
measured by the 4WSUS, which measures
the level of substance use, among other
measures related to a pattern of use. There
were 12 participants, and all were of the First
Nations band. They were assessed at baseline
as well as at a 6-month follow-up. The results
showed an improvement in mindfulness, empowerment, and hopefulness following the
“Working with Addiction and Stress” retreat.
These behavioral states are associated with
recovery from problematic substance use.
There was also an improvement in the quality
of life measures following the retreat as well.
On the 4WSUS measuring severity of substance use, scores decreased for alcohol, tobacco, and cocaine but had no change in the
use of cannabis. These results suggest a possible use for ayahuasca-assisted group therapy in the future for substance use disorders
[51]
.
Barbosa et al. explored levels of tobacco
and alcohol use amongst religious ayahuasca
users of the União do Vegetal (UDV) compared to a control group in a cross-sectional
study. A total of 1,947 UDV members were
assessed compared to 7,939 participants in
the control group used as the “Brazilian
norm.” Within UDV, ayahuasca is ingested
by its members in ceremonial practice. In this
particular study, the mean number of years of
membership was 9.44 in the UDV group,
with a mean number of 34.99 ceremonies attended. The control group was recruited from
varying regions of brazil. Both current and
lifetime alcohol and tobacco use were assessed using the Substance Abuse and Mental
Health Services (SAMHSA) and the sections
of the WHO Research and Reporting Project
on the Epidemiology of Drug Dependence
for alcohol and tobacco. They found a statistically significant increase in lifetime alcohol
and tobacco use in the UDV sample compared to the control, but a significantly reduced amount of current alcohol and tobacco

use. In addition, they also found that there
was an even more significant reduction in
current use correlated with a membership of
greater than three years, as well as ceremonial
attendance in the last 12 months. This is indicative of possible benefit in reduction of tobacco and alcohol use with ayahuasca use,
despite a higher incidence of lifetime alcohol
and tobacco use [52].
Lawn et al. aimed to evaluate problematic
alcohol use and well-being amongst ayahuasca users in another cross-sectional survey. Ayahuasca users were compared to both
a non-psychedelic using control group as
well as other psychedelic users. A total of 527
ayahuasca users, 18,138 users of other nonayahuasca psychedelics, and 78,236 non-psychedelic using participants were evaluated in
this study. Participants were divided into categories based on the response of whether they
have taken ayahuasca in the last year, other
psychedelics but not ayahuasca in the last
year, and no psychedelics in the last year.
Problematic alcohol use was assessed using
the Alcohol Use Disorder Identification Test,
and well-being was assessed using the Personal Wellbeing Index. Although well-being
was reported to be higher in the ayahuasca
user group compared to the other two control
groups, ayahuasca users reported increased
problematic drinking compared to the nonpsychedelic users. These results contrast with
the previously mentioned cross-sectional
study that demonstrated reduced current alcohol use amongst ayahuasca users. Another
variable they assessed was lifetime mental
illness. Ayahuasca users had increased lifetime mental illness diagnosis when stratified
to countries without historical use of ayahuasca, compared to both controls. However,
there was not an increased lifetime incidence
of mental illness in the ayahuasca compared
to controls when stratified in countries with
historic ayahuasca use alone [53].
Halpern et al. conducted interviews and
evaluations of members of the Santo Daime
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Church to assess the long and short-term
health effects of ayahuasca. Participants were
34 members of the Santo Daime Church in
Oregon. Among demographic information
and other psychological measures, the interviews consisted of a thorough timeline of
substance use history. Many individuals reported a history of drug use, but no participants reported re-activation or worsening of
other substance use after initiation in Santo
Daime. Twenty-Four of the 34 interviewees
reported past drug or alcohol use, and all but
two were in sustained remission at the time of
the interview. The two individuals that were
not in sustained remission had recent or active cannabis use. Of note, five participants
had a history of alcohol dependence and reported that their involvement in the Santo
Daime Church was influential in their recovery [37].
Velder et al. also conducted interviews in
an exploratory study to obtain subjective experiences in ayahuasca-assisted therapy for
substance dependence. Individuals interviewed about their experiences included therapists, healers, and mental health professionals that have utilized ayahuasca in their treatments and patients that have undergone ayahuasca-assisted treatment for addiction. They
also interviewed experts in the field of ayahuasca-assisted treatments. The therapists interviewed were from a wide range of practice
settings and countries, including Peru, Brazil,
Argentina, Spain, Canada, and the United
States. Individuals interviewed who had
completed ayahuasca-assisted treatment varied in background and included Peru, Argentina, Mexico, Colombia, Spain, and America,
and came from urban and rural backgrounds.
These individuals all had a history of severe
substance dependence in the past, with a
mean length of use of 14 years. Participants
reported that ayahuasca was crucial to their
recovery, and therapists reported ayahuasca
as being of high value in regards to a treatment modality.

Interestingly, participants reported that
they had a reduction in cravings following
ayahuasca use. Many of them felt they were
better able to understand their addiction following sessions with ayahuasca. Although a
qualitative study with the potential for significant bias, the exploratory findings of this
study may indicate that ayahuasca may have
a place in the appropriate context [54].
Grief
González et al. evaluated the possible therapeutic potential of ayahuasca in grief in a
cross-sectional study. Participants were recruited through an online survey. There were
30 participants in the ayahuasca-using group
compared to 30 participants that had attended
a peer-support group which served as the
control. Participants in both groups had lost a
first-degree relative within the last five years.
There were no significant differences in the
number of losses and time since the losses in
between both groups. The Texas Revised Inventory of Grief was used to assess both past
grief and present grief. The Past Feelings
Scale of the questionnaire was utilized to assess the level of grief following the loss, and
the Present Feelings Scale was utilized to
measure current levels of grief between
groups. It was found that both groups had
similar levels of grief following the death, but
the ayahuasca group scored lower on the Present Feelings Scale than the control group [55].
Personality Disorders
Domínguez-Clavé et al. assessed ayahuasca’s
effect on emotional dysregulation, mindfulness, and borderline personality-like traits.
They conducted an observational study conducted on 45 participants. They utilized instruments such as the Difficulties in Emotion
Regulation Scale (DERS) to assess emotional
dysregulation and the Five Facet Mindfulness
Questionnaire (FFMQ) to assess mindfulness
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traits. Participants were divided into subgroups based on the McLean Screening Instrument of BPD (MSI-BPD) at baseline into
BPD-like traits and non-BPD-like traits. The
FFMQ and DERS were completed at baseline
as well as 24 hours after an ayahuasca session. They found a statistically significant reduction in four subscales of the FFMQ, including acting with awareness, non-judging,
observing, and non-reaction. On the DERS,
they showed a statistically significant reduction on subscales of emotional interference,
lack of control, and emotional non-acceptance. The BPD-like trait group also had
a statistically significant reduction in the subscale of emotional interference and lack of
control compared to the non-BPD-like traits
group [56].
CONCLUSION
Ayahuasca has a very complex pharmacologic profile, which causes psychoactive effects mediated by its serotonergic properties
[2,3]
. It has effects on various neurotransmitters and receptors in the brain that may be
found to be beneficial in various psychiatric
disorders [11, 16, 18, 23, 24]. Furthermore, ayahuasca ingestion has resulted in a decrease in
activity in the default mode network, increased mindfulness and decentering capabilities, and divergent creative thinking which
also may make ayahuasca a candidate therapy in psychiatry [25, 32, 33]. The tolerability of
ayahuasca may be a significant barrier of use
in practice, as it causes autonomic, cardiovascular, gastrointestinal, and psychiatric side
effects at varying rates [3, 31, 34, 35, 36]. Severe
and fatal responses have been reported as
well [34]. Initial studies regarding ayahuasca
for depression, anxiety, substance use, and
other psychiatric disorders have been positive
and suggest a possible role for ayahuasca as
an alternative treatment. However, more robust clinical trials involving ayahuasca are
required to better characterize the safety and

efficacy of South American tea prior to its use
in psychiatric practice.
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Case Report

Synthetic Cannabinoid-Induced Compulsive Sexual Behaviors: A Case Report
Amanda Klass, DO
Abstract:
Compulsive sexual behavior, also referred to as hypersexuality, is defined as an excessive
preoccupation with sexual fantasies, urges, or behaviors that are difficult to control, cause distress, or negatively impact one’s health, job, relationship, or other parts of life [1]. Slavin et. al.
explored the link between marijuana and hypersexuality and found preliminary evidence for a
relationship in university students [2]. This result could be due to the interaction between the
endocannabinoid and dopaminergic systems whereby behavioral-related rewards and reinforcement roles are experienced through cannabinoid-induced increases in extracellular dopamine levels [3]. This case report serves to provide data on the effects of synthetic cannabinoidinduced compulsive sexual behaviors.
CASE REPORT
Mr. R was a 23 year-old male at the time of
assessment with no known psychiatry history
who was initially seen in the emergency room
after being brought to the hospital by his family and employer due to concerns of increasing anger, impulsivity, and paranoia. He was
fairly high functioning with some college education as well as working in a high pace,
high-stress field without issue prior to his
sudden onset of symptoms.
During his initial evaluation in the emergency room, he perseverated on his relationship with his current significant other. He described paranoia related to his partner being
unfaithful and reported people were telling
him information about his partner and their
relationship. He described several instances
where his coworkers told him about events
that he in turn directly related to her. Over the
course of several visits, it became clearer that
these thoughts and feelings were based on his
paranoia and delusions rather than based on
evidence or objective reality. Additional collateral obtained from his family members and
coworkers also provided more details to the
delusional nature of his perseverations.

He denied recent substance use before admission at his initial presentation but did report historical marijuana use. He worked in a
field that heavily tested for substance use
which he identified as the reason he was not
currently using. Furthermore, urine drug
screens were negative for illicit substances,
including tetrahydrocannabinol. He later admitted using synthetic cannabinoids to circumvent the drug screening process to avoid
his employer’s penalties.
During one outpatient appointment, he
demonstrated increasing compulsive sexual
behaviors, which was atypical for him. He
made several sexual innuendos, including
asking where a nice and nearby hotel was located if he wanted to “take a lady there” and
used an exercise where he was instructed to
make a list of goals to include “asking you
out.” At another point in the appointment, he
excused himself to the restroom, returned,
and stated that he wished to show a photo on
his phone. When he turned the phone, it displayed a photo of his erection. His behaviors
were repeatedly re-directed without evidence
of learning or social reciprocity that would be
expected based on prior interactions, and the
session was terminated. At his next
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appointment, his behaviors had returned to
baseline without evidence of ongoing hypersexuality.
A short time later, he was again admitted
to an area hospital for recurrent impulsive
and high-risk behaviors. During that admission, clinical documentation indicated that he
had a return of compulsive sexual behaviors,
including propositioning several healthcare
workers during his time there which required
constant observation status due to concerns
he would impulsively act on these behaviors
and urges. Again, his urine drug screen was
negative for illicit substances. However, during that admission, he revealed that he had
used synthetic cannabinoids several times
prior to presenting to the hospital. During his
brief admission, his symptoms spontaneously
resolved. He did receive several dosages of
as-needed benzodiazepines to assist with his
acute emotional and behavioral lability, but
no medications were continued on discharge
as his symptoms again spontaneously resolved.
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DISCUSSION
While the literature on the side effects of synthetic cannabinoids well-documents the psychoactive effects, including anxiety, changes
in mood, paranoia, and or hallucinations [4],
little information is available related to compulsive sexual behaviors. This case report
adds to the literature related to compulsive
sexual behavior in synthetic cannabinoid use.
Given Mr. R’s resolution of symptoms in the
setting of sobriety without the use of psychotropic medications, it is more likely that it
was related to substance use than a manifestation of an abrupt onset, episodic primary
psychiatric disorder.
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