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Abstract

There has recently been a renewal of human research with classical
hallucinogens (psychedelics). This paper first briefly discusses the unique
history of human hallucinogen research, and then reviews the risks of
hallucinogen administration and safeqguards for minimizing these risks.
Although hallucinogens are relatively safe physiologically and are not
considered drugs of dependence, their administration involves unique
psychological risks. The most likely risk is overwhelming distress during
drug action (‘bad trip’), which could lead to potentially dangerous
behaviour such as leaving the study site. Less common are prolonged
psychoses triggered by hallucinogens. Safeguards against these risks
include the exclusion of volunteers with personal or family history of
psychotic disorders or other severe psychiatric disorders, establishing trust
and rapport between session monitors and volunteer before the session,
careful volunteer preparation, a safe physical session environment and

interpersonal support from at least two study monitors during the session.
Investigators should probe for the relatively rare hallucinogen persisting
perception disorder in follow-up contact. Persisting adverse reactions are
rare when research is conducted along these guidelines. Incautious
research may jeopardize participant safety and future research. However,
carefully conducted research may inform the treatment of psychiatric
disorders, and may lead to advances in basic science.
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Introduction

After several decades of dormancy, research involving the
administration of classical hallucinogens to humans has been
recently renewed (Sessa, 2005; Frecska and Luna, 2006; Har-
vard Mental Health Letter, 2006; Lancet, 2006; Morris, 2006;
Winkelman and Roberts, 2007). Although nonhuman animal
research during the intervening decades has substantially
advanced our understanding of underlying neuropharmacolog-
ical mechanisms of the hallucinogens, the fact that human
research with this historically important and widely used class
of compounds remained inactive is remarkable (Nichols, 2004).
Renewed human administration research began with the work of
Rick Strassman, who initiated research on the effects of
N,N-dimethyltryptamine (DMT) at the University of New
Mexico in the early 1990s (Strassman, 1991, 1996, 2001;
Strassman and Qualls, 1994; Strassman, et al., 1994, 1996). Sub-
sequently, investigators both in the USA and in Europe have

developed human research programmes with hallucinogens.
This new research has included basicscience studies that have
administered hallucinogens as tools for investigating cognitive
neuroscience and perception (Gouzoulis-Mayfrank, et al., 1998a;
Gouzoulis-Mayfrank, et al., 2002; Umbricht, et al., 2003; Carter,
et al., 2004; Carter, et al., 2005a,b), time perception (Wittmann,
et al., 2007), hallucinogen pharmacokinetics and metabolism
(Hasler, etal., 1997, 2002), model psychosis (Vollenweider,
etal., 1997, 1998, 1999, 2007; Gouzoulis-Mayfrank, et al.,
1998a; Vollenweider and Geyer, 2001; Gouzoulis-Mayfrank,
et al., 2005, 2006), and, recently in our laboratory, hallucinogens’
reported facilitation of experiences having enduring personal
meaning and spiritual significance (Griffiths, et al., 2006). Recent
clinical studies have administered hallucinogens to evaluate their
safety and efficacy in the treatment of psychiatric disorders:
specifically, anxiety related to advanced-stage cancer (Grob,
2005) and obsessive-compulsive disorder (Moreno, et al., 2006).
In addition, several studies have examined the effects of
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ayahuasca (also known as hoasca or yagé, an admixture
containing DMT) in human volunteers outside of the USA
(Grob, et al., 1996; Riba, et al., 2001). Because the United States
Supreme Court has recently ruled in favour of the Unido do
Vegetal (UDV; a syncretic Brazilian church that uses ayahuasca
in the context of religious ceremonies) in their claim that the
UDV’s use of ayahuasca is protected under the Religious
Freedom Restoration Act (Gonzales v. O Centro Espirita Bene-
ficiente Unido do Vegetal, 2006), ayahuasca use within this
church setting may receive increased scientific investigation
within the USA.

We use the word ‘hallucinogen’ herein to refer to the
classical hallucinogens,  sometimes called  ‘psychedelics’,
‘psychotomimetics’ or ‘entheogens’ (Grinspoon and Bakalar,
1979; Ruck, et al., 1979; Ott, 1996; Metzner, 2004). Admittedly,
the term ‘hallucinogen’ is not ideal for these substances, because
perceptual changes are only one domain of their effects, and the
typical perceptual changes engendered by hallucinogens at typical
doses rarely include frank hallucinations (Grinspoon and
Bakalar, 1979; Nichols, 2004; O’Brien, 2006). However, we use
this term because it is the most widely used in the scientific litera-
ture. Although the term ‘psychedelic’ is widely used, it has the
disadvantage of carrying considerable cultural connotation (i.e.
its use as a descriptor of a style of music or art associated with
Western counter-culture of the 1960s). The terms ‘psychotomi-
metic’ (emphasizing model psychosis) and ‘entheogen’ (empha-
sizing mystical-type experiences, i.c. phenomenologically indistin-
guishable from classically described mystical experiences)
highlight only a single aspect (which may not occur reliably) of
the much broader range of hallucinogen effects.

Hallucinogens can be divided structurally into two classes
of alkaloids: the tryptamines, including psilocybin (prodrug con-
stituent of Psilocybe and several other mushroom genera), the
semi-synthetic d-lysergic acid diethylamide (LSD), and DMT;
and the phenethylamines, including mescaline (principle active
constituent of peyote) and certain synthetic compounds
(Grinspoon and Bakalar, 1979; Shulgin and Shulgin, 1991,
1997; Metzner, 2004, Nichols, 2004). The effects of these
substances are primarily mediated by agonist action at 5-HT,5
receptors (Glennon, efal., 1984; Nichols, 2004; Gonzalez-
Maeso, et al., 2007) and produce a generally similar profile of
subjective effects (Hidalgo, 1960; Hollister and Hartman, 1962;
Wolbach, etal.,, 1962a,b; Shulgin and Shulgin, 1991, 1997).
Other classes of substances have sometimes been identified as
‘hallucinogens’, including 3,4-methylenedioxymethamphetamine
or MDMA [perhaps more appropriately labelled an entactogen
(Nichols, et al., 1986) or empathogen (Metzner, 1985)]; dissocia-
tive anaesthetics such as ketamine, phencyclidine and dextro-
methorphan; and anticholinergic agents such as scopolamine
and atropine (Nichols, 2004). However, this paper uses the term
‘hallucinogen’ to refer specifically to classical hallucinogens.

The purpose of this paper is to provide guidance in the safe
administration of high doses of hallucinogens (e.g. 225 mg
psilocybin or 200 pg LSD). Some aspects of these recommenda-
tions may also apply to studies employing lower doses, although,
as with other drug classes, the likelihood of potential adverse

effects will be related to dose. Similarly, some aspects of these
recommendations may also apply to studies administering
the other drug classes mentioned in the preceding paragraph:
entactogens, dissociative anaesthetics and anticholinergic agents.
However, the clinical effects and mechanisms of action of these
agents are sufficiently different from the classical hallucinogens
that safety recommendations concerning their administration
are beyond the scope of this manuscript.

First, so that the historical context in which current human
hallucinogen studies are conducted will be clear, we will briefly
discuss the history of sacramental hallucinogen use by indigenous
cultures, and the history of human hallucinogen research before it
became dormant in the 1970s. The decades-long virtual dor-
mancy of human hallucinogen research stands as a unique case
in the history of modern clinical pharmacology. It is important
for researchers going forward to understand the role that safety
factors, as well as sociological and political factors, played in the
history and cessation of human hallucinogen research. Moreover,
because of the historical legacy of sensationalism surrounding
hallucinogens, researchers should appreciate the precarious posi-
tion of current human hallucinogen research, and recognize that
very high safety standards will help to ensure that human research
continues into the decades to come. Next, we will provide a
detailed description of the unique risks of hallucinogen adminis-
tration. We will then present the proposed guidelines for conduct-
ing high-dose hallucinogen research in each of several domains,
including volunteer selection, study personnel, physical environ-
ment, preparation of volunteers, conduct of sessions, and post-
session procedures.

Relevant history

Hallucinogen use by indigenous cultures

Hallucinogens have been used by indigenous cultures for millennia
(Schultes, 1969; Lowy, 1971; Schultes, et al., 2001). These cultures
have restricted hallucinogen use to sacramental and healing
contexts, with these two often being inseparably intertwined.
Remarkably, apparently without exception, such cultures view
hallucinogenic plants and fungi as being of divine origin (Schultes,
et al., 2001). Given this orientation, it is not surprising that their
ingestion is often tightly restricted, with use controlled by
ceremonial guidelines, including taboos against improper use
(Schultes, et al., 2001; Weil, 2004). Indigenous cultures restrict
use of hallucinogens to highly ritualized, sacred ceremonies such
as those designed to serve as rites of passage, or to set the occasion
for divination and spiritual or physical healing. Even in cases in
which certain use extends beyond the shaman and may be more
recreational in nature (e.g. use of the DMT-containing epend by
the Waika cultures of Brazil and Venezuela), the hallucinogen is
prepared and taken in a highly ritualized context (Grinspoon and
Bakalar, 1979; Schultes, et al. 2001; Weil, 2004). Modern, urban
syncretic religions, such as the UDV, which have developed in
South America and have been influenced by indigenous use of
ayahuasca, also incorporate a high degree of structure and
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guidance into their ayahuasca use, which may minimize adverse
reactions (Gonzales v. O Centro Espirita Beneficiente Unido do
Vegetal, 2006).

However, indigenous cultures should not be regarded as
absolute role models in the clinical use of hallucinogens for at
least two reasons. First, some of these cultures also engaged in
practices considered unethical in our culture. For example, the
Aztecs, who used psilocybin mushrooms and morning glory
seeds (containing LSD-related agents), practiced human sacrifice,
and even incorporated hallucinogen use into sacrificial rituals
(Ott, 1996). As another example, the Jivaro in Ecuador who use
ayahuasca practice sacramental headhunting, and ayahuasca may
be used by the shaman in that society for malevolent intent (i.e.
bewitching) as well as for healing (Harner, 1962, 1968; Grof,
1977). Second, risk/benefit tradeoffs that may be acceptable in
various religious contexts may fall short of what is expected in
the domain of contemporary scientific research with human
participants.

Nonetheless, some important themes have emerged in the use
of hallucinogens by indigenous cultures that may have bearing on
the appropriate use of hallucinogens in clinical research. Indeed,
some of the safeguards developed for clinical hallucinogen
research and expressed in the guidelines presented herein are
similar to important aspects of hallucinogen use by indigenous
cultures. These common themes are structured use (expressed as
ritual in indigenous use), restrictions on use including the need for
guidance and appreciation of hallucinogens’ powerful psycho-
logical effects (expressed as reverence in indigenous use). We
believe that these commonalities are more than coincidence. The
unique pharmacology of classical hallucinogens may have shaped
convergent practices across independent cultures. Likewise, the
guidelines expressed herein for human clinical research with
hallucinogens may also be viewed as having been developed in
reaction to these same aspects of hallucinogen pharmacology.
As an example, some of the unique effects and safety concerns
for hallucinogens may be related to their ability to set the
occasion for deeply meaningful, even spiritual experiences
(Richards, 2003, 2005). Novak (1997) hypothesized that Western
intellectuals in the mid 1950s such as Aldous Huxley and Gerald
Heard merely redefined the subjective effects resulting from
hallucinogen administration as a spiritual experience, thereby
popularizing such an association in western culture. However,
the observation that indigenous cultures that ingest classical
hallucinogens almost invariably do so under sacramental con-
texts (Schultes, efal, 2001), along with the findings from
double-blind clinical studies demonstrating that under supportive
conditions, hallucinogens occasion mystical-type experiences
with high frequency (Pahnke, 1963; Griffiths, et al., 2006) sug-
gests that the association of hallucinogens with spiritual experi-
ence relates to the pharmacology of these agents rather than
being based entirely on cultural suggestion.

Early clinical research

In the 1950s and 1960s, thousands of research participants were
administered hallucinogens in the context of basic clinical

research or therapeutic clinical research, resulting in hundreds
of publications (Grinspoon and Bakalar, 1979; Grob, et al.,
1998; Strassman, 2001; Nichols, 2004). During this time, the
United States Army investigated classical hallucinogens as
incapacitating agents in soldiers, and the United States Central
Intelligence Agency conducted clandestine research investiga-
ting classical hallucinogens as interrogation agents in which
civilians were administered hallucinogens without knowledge
or consent. Eventually, both groups ceased to focus on classical
hallucinogens in favour of non-classical ‘hallucinogens’ such as
the synthetic anticholinergic compound quinuclidinyl benzilate
(BZ), which showed greater promise as a warfare agent than
LSD because its effects were marked by greater immobility,
delirium, amnesia and duration (Lee and Shlain, 1992). Very
early academic research on classical hallucinogens was
designed without considering the powerful influences of set
(psychological state) and setting (environment) (Malitz, et al.,
1960; Rinkel, efal., 1960; Hollister, 1961; Rimmele and
Gnirss, 1961; Leuner, 1962). Subsequent research, which
included more preparation and interpersonal support during
the period of drug action, found fewer adverse psychological
reactions, such as panic reactions and paranoid episodes, and
increased reports of positively valued experiences (Chwelos,
etal., 1959; Leary, 1964; Leary, et al., 1963, 1964; Metzner,
et al., 1965; Pahnke, 1969).

One major area of early research focused on the comparison
of hallucinogen effects with the symptoms of psychosis (e.g.
Stockings, 1940; Hoch, etfal., 1953; Hoffer and Callbeck,
1960; Leuner, 1962; Kuramochi and Takahashi, 1964).
Although the study of hallucinogens as models for the
psychosis observed in schizophrenia eventually fell out of
favour in psychiatry (Grinspoon and Bakalar, 1979; Snyder,
1988; Strassman, 2001), a renewed interest in this area is
emerging, in part due to modern brain imaging techniques
and neuropharmacological findings that have supported
hallucinogens as a model of at least certain aspects of acute
psychosis (Vollenweider, et al., 1997, Gouzoulis-Mayfrank,
etal., 1998a; Vollenweider and Geyer, 2001; Gouzoulis-
Mayfrank, et al., 2005, 2006).

Other areas of early human research included investigations
of therapeutic applications of hallucinogens in treatment of
psychological suffering associated with cancer and in the treat-
ment of substance dependence. Anecdotal observations and
non-blind studies in cancer patients suffering from anxiety
and depression suggested that LSD administration resulted in
an ability to openly discuss existential fears and be at peace
with approaching death, and that this reorientation often out-
lasted the acute drug effects (Kast and Collins, 1964; Cohen,
1965; Kast, 1967). Follow-up investigations involved the
administration of a high dose of a hallucinogen to carefully
prepared patients under highly supportive interpersonal
conditions, with the patient wearing eyeshades and listening
to classical music through headphones during the course of
pharmacological action, a model known as ‘psychedelic peak
therapy’ or ‘psychedelic therapy’ (Kurland, efal., 1969;
Pahnke, efal., 1969; Richards, et al, 1972; Grof, et al., 1973;
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Kurland, et al., 1973; Grof and Halifax, 1977; Richards, et al.,
1977, 1979; Grof, 1980; Richards, 1980; Kurland, 1985).
Unfortunately, these early studies did not include the stringent
control conditions or groups that now have become standard in
modern clinical psychopharmacology research. The results sug-
gest, however, that these compounds may have improved
psychological well-being in the face of anxiety and depression
secondary to cancer.

Another focus of study was hallucinogen-facilitated therapy
in the treatment of alcoholism and other forms of substance
dependence (e.g. Smart, et al., 1966; Hollister, efal., 1969;
Ludwig, etal, 1969; Kurland, etal, 1971; Savage and
McCabe, 1973). While some studies prepared patients and
utilized supportive conditions (e.g. Kurland, eral, 1971;
Savage and McCabe, 1973), others drastically departed from
the ‘psychedelic therapy’ model (and from the guidelines
herein), and involved the administration of high doses to
unprepared, restrained patients (e.g. Smart, efal., 1966).
Results across studies were ultimately inconclusive due to
such variations in methods and a lack of modern controls and
experimental rigour (Abuzzahab and Anderson, 1971;
McGlothlin and Arnold, 1971; Halpern, 1996; Mangini,
1998). Similarly, some therapists reported that hallucinogens
administered under supportive contexts could accelerate
psychotherapy for a variety of psychological disorders (e.g.
Abramson, 1960, 1963; Crochet, etal., 1963; Mogar and
Aldrich, 1969; Rhead, 1977). However, these reports were
largely based on anecdotal clinical accounts rather than con-
trolled studies.

Escalation in recreational hallucinogen use, primarily LSD,
in the 1960s, led to considerable sensationalism concerning
these drugs in media coverage. Adding to the controversy was
the publicized departure and termination of Timothy Leary
and Richard Alpert from Harvard University in 1963 following
charges of unorthodox methods in hallucinogen research
(Grinspoon and Bakalar, 1979; Lee and Shlain, 1992; Novak,
1997; Strassman, 2001). Leary’s subsequent irresponsible
advocacy of hallucinogen use by youth further undermined an
objective scientific approach to studying these compounds. The
growing controversy and sensationalism resulted in increasing
restrictions on access to hallucinogens throughout the 1960s
(ultimately resulting in the placement of the most popular
hallucinogens into Schedule I of the 1970 Controlled
Substances Act in the United States), creating substantially
greater regulatory barriers for researchers to conduct human
trials. The negative publicity also resulted in withdrawal of
federal research funds, which had previously supported much
of the human research, and in the professional marginalization
of clinical investigators interested in pursuing research with
hallucinogens. Human research with hallucinogens in the
USA became virtually dormant when the last trials were
published in the early 1970s. Commenting on the unusual
evolution of psychiatric research with hallucinogens, Strassman
(2001) mused, “They began as ‘wonder drugs,” turned into
‘horror drugs,” then became nothing” (p. 28).

Unique risks of human hallucinogen research

Hallucinogen administration in humans results in a unique
profile of effects and potential adverse reactions that need to
be appropriately addressed to maximize safety. Different risks
are associated with different drug classes, and human research
with each class requires procedures to be in place to address
those particular risks. For example, because high doses of
certain opioids and sedative/hypnotics can cause respiratory
depression (Gutstein and Akil, 2006; Charney, et al., 2006),
when conducting research with high doses of these drugs,
respiration rate and/or blood oxygen are monitored, and
mechanical breathing assistance and appropriate rescue
medications are readily available. As another example,
administration of high doses of psychomotor stimulants, such
as cocaine, can cause cardiac stress (O’Brien, 2006). Therefore,
electrocardiogram (ECG) readings taken at screening are
scrutinized carefully, pulse and blood pressure are monitored
during sessions, and rescue medication for acute hypertension
is immediately available. Similarly, human hallucinogen
administration entails its own unique risk profile. Unlike
opioids, sedative/hypnotics or psychomotor stimulants, the
primary safety concerns with hallucinogens are largely
psychological rather than physiological in nature.

Physiological toxicity

Hallucinogens generally possess relatively low physiological
toxicity, and have not been shown to result in organ damage
or neuropsychological deficits (Strassman, 1984; Gable, 1993,
2004; Halpern and Pope, 1999; Hasler, ef al., 2004; Nichols,
2004; Halpern, et al., 2005). Nonhuman animal studies have
shown MDMA (structurally similar to some classical halluci-
nogens, but with a substantially different pharmacological
mechanism of action) to have neurotoxic effects at high doses,
although MDMA has been judged to be safe for human
administration in the context of several therapeutic and basic
human research studies. In contrast, there is no evidence of
such potential neurotoxic effects with the prototypical classical
hallucinogens (i.e. LSD, mescaline and psilocybin). Some
physiological symptoms may occur during hallucinogen action,
such as dizziness, weakness, tremors, nausea, drowsiness,
paraesthesia, blurred vision, dilated pupils and increased
tendon reflexes (Isbell, 1959; Hollister, 1961; Nichols, 2004).
In addition, hallucinogens can moderately increase pulse and
both systolic and diastolic blood pressure (Isbell, 1959;
Wolbach, etal, 1962b; Strassman and Qualls, 1994;
Gouzoulis-Mayfrank, et al., 1999; Passie, et al., 2000; Griffiths,
etal., 2006). However, these somatic effects vary and are
relatively unimpressive even at doses yielding powerful psycho-
logical effects (perceptual, cognitive and affective) (Metzner,
et al., 1965; Passie, et al., 2000; Metzner, 2004).

Although a full discussion of special physiological toxicity
concerns for medical patient populations is beyond the scope of
this manuscript, a few observations are worthy of note. The
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early literature examining hallucinogens in the treatment of
anxiety and depression secondary to cancer indicated that the
classical hallucinogens LSD and N,N-dipropyltryptamine
(DPT) were physiologically well-tolerated. The physical
adverse effects of these agents observed in cancer patients
were manageable and similar to effects observed in physically
healthy individuals. These researchers noted that any other
symptoms experienced during sessions with cancer patients
were symptoms already associated with their existing illness
(Richards, et al., 1972; Kurland, et al., 1973; Kurland, 1985).
Early clinical research also safely administered LSD to chronic
alcoholics and cancer patients with ‘considerable liver dam-
age’, suggesting hepatic concerns are ‘negligible unless the dys-
function is of a critical degree’ (Grof, 1980, p. 164).

Participants and review committees may be concerned that
LSD or other hallucinogens are associated with chromosomal
damage. These concerns stem from an anti-LSD media
campaign by the USA government in the late 1960s that was
based on and followed soon after initial reports (Cohen, et al.,
1967a,b; Irwin and Egozcue, 1967), suggesting that LSD
caused chromosomal damage in human leucocytes (Ott, 1996;
Weil, 2004). This campaign included pictures of deformed
children (Grinspoon and Bakalar, 1979) at a time when the
thalidomide tragedies of a decade earlier were relatively fresh
in the public’s memory (Ott, 1996). However, many follow-up
investigations soon squarely refuted the hypothesis that LSD
use in humans was a significant risk for chromosomal damage
or carcinogenic, mutagenic or teratogenic effects (e.g. Bender
and Siva Sankar, 1968; Tjio, et al., 1969; Dishotsky, et al.,
1971; Long, 1972).

Abuse and dependence

Like many classes of psychoactive drugs, hallucinogens are
sometimes used in a manner that jeopardizes the safety or
well-being of the individual or others (e.g. driving while
impaired; a pattern of use that interferes with work, school or
relationships). Under such circumstances, hallucinogens are
said to be ‘abused’. However, hallucinogens are not typically
considered drugs of dependence in that they do not engender
compulsive drug seeking (National Institute on Drug Abuse,
2001, 2006; O’Brien, 2006), consistent with the observation
that they are not reliably self-administered in nonhuman
animals (Poling and Bryceland, 1979; Griffiths, et al., 1980;
Fantegrossi, et al., 2004). Furthermore, they are not associated
with a known withdrawal syndrome (O’Brien, 2006). There-
fore, there is little risk that exposing human volunteers to
hallucinogens will leave participants physically or psycho-
logically dependent on these compounds. This low dependence
potential allows for the possibility of administering these
compounds to hallucinogen-naive volunteers when blinding
issues are critical (e.g. Griffiths, et al., 2006). However, in cer-
tain situations it may be advantageous to study hallucinogen-
experienced participants (e.g. brain imaging studies requiring
the participant to remain immobile).

Acute psychological distress and dangerous
behaviour during hallucinogen action

Although hallucinogens have relatively low physiological toxicity
and are not associated with compulsive drug seeking, there is still
concern that they may pose other psychological risks. The most
likely risk associated with hallucinogen administration is
commonly known as a ‘bad trip” and is characterized by anxiety,
fear/panic, dysphoria, and/or paranoia. Distressing effects may be
experienced in a variety of modalities: sensory (e.g. frightening
illusions), somatic (e.g. disturbing hyperawareness of physiologi-
cal processes), personal psychological (e.g. troubling thoughts or
feelings concerning one’s life) and metaphysical (e.g. troubling
thoughts or feelings about ultimate evil forces) (McCabe, 1977,
Grinspoon and Bakalar, 1979; Strassman, 1984). Because
emotional experience is often intensified when under the influence
of a hallucinogen, in unprepared individuals or uncontrolled
situations any of these effects may potentially escalate to danger-
ous behaviour. For example, fear and paranoid delusions may
lead to erratic and potentially dangerous behaviours, including
aggression against self or others (Strassman, 1984). Although
very rare, in hazardous and unsupervised conditions, individuals
under the influence of hallucinogens have ended their lives by
such acts as jumping from buildings (Keeler and Reifler, 1967;
Reynolds and Jindrich, 1985; Reitman and Vasilakis, 2004;
O’Brien, 2006). We recognize that even under unsupervised and
unprepared conditions, reactions to hallucinogens involving
violence and self-destructive behaviour are rare, and our intention
is not to create an unrealistic account of the dangers of hallucino-
gens. Nonetheless, even infrequent reports of such dangers
require that investigators take seriously such risks and take steps
to avoid their occurrence.

Prolonged psychosis

Another potential risk of hallucinogen administration is
provoking the onset of prolonged psychosis, lasting days or
even months (Strassman, 1984). Although determining causa-
tion is difficult, it appears that individuals who experience such
reactions have premorbid mental illness before taking halluci-
nogens. However, it is unknown whether the precipitation of
psychosis in such susceptible individuals represents a psychotic
reaction that would have never occurred in the absence of
hallucinogen use, or whether it represents an earlier onset of a
psychotic break that would have inevitably occurred
(Grinspoon and Bakalar, 1979; Strassman, 1984). Unlike
acute psychological distress, these cases will be extremely rare
in well-selected and well-prepared participants. In a survey of
investigators who had administered LSD or mescaline, Cohen
(1960) reported that only a single case of a psychotic reaction
lasting more than 48 h occurred in 1200 experimental (non-
patient) research participants (a rate of 0.8 per 1000). Notably,
the individual was an identical twin of a schizophrenic patient
and thus would have been excluded under the proposed guide-
lines. Prolonged reactions over 48 h were slightly more frequent
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in patients undergoing psychotherapy than in experimental
non-patient participants, but still relatively rare, occurring at
a rate of 1.8 prolonged reactions per 1000 patients. Cohen
(1960) also reported that suicide attempts and completed
suicides occurred at a rate of 1.2 and 0.4, respectively, per
1000 patients. The causal link between hallucinogen exposure
and suicide or suicide attempt was only clear for a portion of
these cases in patients, and no suicides or suicide attempts were
noted for the 1200 non-patient, experimental participants.
However, it is important when evaluating these data to con-
sider that only 44 of the 62 researchers queried by Cohen
returned survey results (Cohen, 1960; Novak, 1997). Although
Cohen and Ditman (1962) subsequently expressed misgivings
over the increased incidence of adverse effects due to the
increasing recreational use of LSD and some questionable clin-
ical practices, they maintained that when used under the proper
guidelines, LSD was an important tool for use in human
research (cf. Novak, 1997). McGlothlin and Arnold (1971)
reported one case out of 247 individuals who received LSD in
either experimental or psychotherapeutic studies in which an
LSD-related psychotic reaction lasting more than 48 h
occurred. That single case was a patient who received repeated
LSD administrations in a psychotherapeutic context. Although
very rare, care must be taken to minimize the risks of such an
episode. The volunteer selection guidelines, addressed in a later
section, will be the key factor in minimizing the risk of pro-
longed psychosis in human hallucinogen research studies.

Some clinical observations suggest the possibility that
unconscious psychological material may be activated during
hallucinogen sessions, and that such material, if not properly
worked through and psychologically integrated, may lead to
psychological difficulties of a non-psychotic nature, such as
negative emotions and psychosomatic symptoms, lasting
beyond the session (e.g. McCabe, 1977; Grof, 1980). Although
these observations have not been examined experimentally,
they deserve consideration. As suggested in our subsequent
discussion of volunteer-monitor interactions, we believe that
the strong interpersonal support from session monitors before,
during and following sessions will minimize any enduring
untoward psychological effects.

Lasting perceptual abnormalities

Another potential risk of hallucinogen administration is hallu-
cinogen persisting perception disorder (HPPD). In order to
meet DSM-IV-TR criteria for this disorder, a hallucinogen
user must re-experience perceptual effects similar to those expe-
rienced under acute hallucinogen action after cessation of
hallucinogen use, these effects must be clinically distressing or
impair functioning, and the effects must not be caused by a
medical condition or be better explained by another psychiatric
disorder or hypnopompic hallucinations (American Psychiatric
Association, 2000). The incidence of HPPD is unknown,
although it is thought to be very uncommon given the rela-
tively few cases reported out of the millions of hallucinogen

doses consumed since the 1960s (Halpern and Pope, 2003).
Although the term ‘flashback’ is sometimes used interchange-
ably with HPPD, the former term is often used to describe any
brief perceptual effects reminiscent of acute hallucinogen
effects but occurring beyond acute hallucinogen use, usually
in the absence of clinical distress or impairment (Lerner,
etal., 2002). Indeed, many illicit hallucinogen users report
some brief visual abnormalities occurring after acute hallucino-
gen effects, but only for a small minority of users are these
effects troubling or impairing enough to be considered clini-
cally significant or warrant the diagnosis of HPPD (Lerner,
etal., 2002; Baggott, et al., 2006). Many illicit users regard
such sub-clinical effects as benign and pleasurable (Strassman,
1984; Lerner, et al., 2002; Frecska and Luna, 2006). Impor-
tantly, the incidence of HPPD or other perceptual abnormali-
ties appears to be much lower in therapeutic or research
contexts with careful screening and preparation than in the
context of illicit recreational use, which may include the con-
founds of polydrug use and unscreened psychiatric disorders
(Cohen, 1960; McGlothlin and Arnold, 1971; Strassman,
1984; Halpern and Pope, 2003). Because such perceptual
abnormalities are poorly understood, researchers administering
hallucinogens to human volunteers should probe for perceptual
disturbances in follow-up contact.

Guidelines for safety

The guidelines that follow are intended to support the safe
administration of high doses of hallucinogens to human volun-
teers while minimizing potential adverse reactions. Although a
previous paper outlined methodological issues relevant to the
study of hallucinogens in humans (Gouzoulis-Mayfrank,
et al., 1998b), safety issues were not the primary focus of that
paper. The present paper substantially complements this previ-
ous work by providing a more detailed discussion of safety
concerns. Issues relevant to the conduct of human research
with drugs of abuse in general have been well described
(Fischman and Johanson, 1998). The present guidelines extend
and complement the recommendations of Fischman and
Johanson (1998) for high-dose hallucinogen research. For
some domains, such as volunteer selection, volunteer prepara-
tion, and the interactions between the volunteer and study
personnel, the proposed criteria are substantially more exten-
sive than those presented by Fischman and Johanson (1998)
and those routinely used in human behavioural pharmacology
because these domains appear to require even greater attention
for hallucinogens than for other classes of psychoactive drugs.
Although particular aspects of the proposed guidelines may be
debatable, it is hoped that this paper will encourage such dis-
cussion while conveying the general themes and major domains
of concern in human hallucinogen research. The proposed
guidelines may serve as a helpful starting point for investiga-
tors planning to conduct human hallucinogen research.
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Selection of volunteers

There are two main domains of consideration for volunteer
selection. First, selection criteria may be methodological in
nature and involve the specific research questions being
explored. Second, which is the focus of this manuscript, is
safety-related selection criteria. In our studies at Johns Hopkins,
participants must be in good general health as assessed by
detailed medical history, physical examination, 12-lead ECG,
blood chemistry profile, haematology and urinalysis. Pregnant
women or those not practicing effective means of birth control
are excluded. Relevant to general medical screening, classical
hallucinogens moderately increase pulse and both systolic and
diastolic blood pressure (Isbell, 1959; Wolbach, et al., 1962b;
Strassman and Qualls, 1994; Gouzoulis-Mayfrank, et al., 1999;
Passie, et al., 2000; Griffiths, et al., 2006). Therefore in our stud-
ies of psilocybin to date, volunteers have been excluded if resting
blood pressure exceeded 140 systolic and 90 diastolic (mmHg),
averaged across four assessments on at least two separate days.
Using these screening parameters with 54 participants to date,
no psilocybin session has resulted in blood pressure increases
considered medically dangerous, and we have never needed to
administer an anti-hypertensive medication in response to psilo-
cybin effects. Modification of these limits may be considered in
future studies if safety continues to be observed under these
parameters.

Certain medications may alter the effects of a hallucinogen
and, therefore, individuals taking these medications should be
excluded from participation. Specifically, chronic administration
of tricyclic antidepressants and lithium (Bonson and Murphy,
1996), and acute administration of serotonin reuptake inhibitors
(Fiorella, et al., 1996) and the antipsychotic medication haloper-
idol (Vollenweider, et al., 1998) have been shown to potentiate
hallucinogen effects, and therefore participants’ use of these
represents a safety concern. Chronic administration of serotonin
reuptake inhibitors (Stolz, et al., 1983; Strassman, 1992; Bonson,
etal., 1996) and monoamine oxidase inhibitors (Bonson and
Murphy, 1996) have been shown to decrease sensitivity to
hallucinogens, and therefore participants’ use of these represents
a scientific concern. We also advise investigators to include
questions concerning over-the-counter dietary supplements in
addition to prescription medications when probing medication
history, and to exclude those taking potentially problematic sub-
stances (e.g. S5-hydroxytryptophan and St John’s Wort may
affect serotonergic function, and, therefore, it is appropriate to
exclude individuals currently or recently taking these products).
It should also be noted that administration of ayahuasca (which
contains monoamine oxidase inhibitors in addition to DMT) to
individuals taking serotonin reuptake inhibitors may lead to a
severe serotonin syndrome reaction (Callaway and Grob, 1998).

Psychiatric screening criteria are important for minimizing
the already low chances of precipitating a longer term psychotic
reaction by hallucinogen administration. Thorough psychiatric
interviews (e.g. SCID; First, et al., 2001) should be conducted
to identify contraindicated psychological functioning or history.
In our research, individuals are excluded who have a current or

past history of meeting DSM-IV criteria for schizophrenia or
other psychotic disorders (unless substance-induced or due to a
medical condition), or bipolar I or II disorder, which are the
most important conditions to exclude for ensuring safety. We
also exclude those with a first or second-degree relative with
these disorders. There is considerable evidence from family,
twin and adoptive studies that genetic factors make a robust
contribution to the aetiology of schizophrenia, with genetic fac-
tors established as relevant to some, perhaps all cases (Buchanan
and Carpenter, 2005). In fact, data indicate that there is approx-
imately a six-fold greater chance of developing schizophrenia in
second-degree relatives of individuals with schizophrenia (Patel,
et al., 2003). Other investigators have also excluded individuals
scoring high on the personality traits of rigidity and emotional
lability on the grounds that these have been significantly associ-
ated with negative experiences during hallucinogen action and
during non-pharmacologically induced altered states of con-
sciousness (Dittrich, 1993; Hasler, et al., 2004).

Depending on the nature of the study, it may be appropriate
to exclude those with other psychiatric disorders as well. Unless
the research study is designed to specifically address a question
relevant to a specific psychiatric disorder, our advice is to select
a population that is psychiatrically healthy. This strategy is
warranted because the effects of hallucinogens may potentially
interact with various psychiatric disorders. Furthermore,
including volunteers with psychiatric disorders may increase
the chances that symptoms from such disorders may inadver-
tently be misattributed to hallucinogen action. For example,
our recent studies with healthy volunteers have excluded volun-
teers with a current or a recent past history (e.g. within the last
5 years) of alcohol or drug dependence (excluding caffeine and
nicotine) or major depression, and volunteers with current
obsessive-compulsive disorder, dysthymic disorder, panic disor-
der, dissociative disorder, anorexia nervosa or bulimia nervosa.

Recent and current studies have investigated therapeutic
applications of psilocybin for psychiatric disorders (Grob,
2005; Moreno, et al., 2006). Because preliminary reports have
suggested safety, studies examining therapeutic indications are
likely to continue. These studies target for participation volun-
teers with disorders that would normally be excluded from
non-treatment studies. Therefore, additional considerations
are appropriate for such studies. For example, in a study of
hallucinogen-assisted therapy for depression or anxiety, indivi-
duals should be excluded whose symptoms of depression or
anxiety are sufficiently severe to warrant immediate treatment
with medication (e.g. due to suicidal ideation). In addition,
clinical treatment studies may choose to lift restrictions on
relatively minor non-target psychiatric disorders that would
be excluded in studies with healthy volunteers. For example,
a study of hallucinogens in the treatment of anxiety related to
cancer might choose to allow the inclusion those with comor-
bid dysthymic disorder or mild obsessive-compulsive disorder.
Investigators should examine the relevant evidence when
considering lifting specific exclusions, proceed cautiously,
and implement any supplemental safeguards that might be
appropriate for such exceptions.






































