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Background and aims: Given the enormous global burden of depressive illness, there is an urgent need to develop
novel and more effective treatments for major depressive disorder (MDD). Recent findings have suggested that
psychedelic drugs may have a role in the treatment of depressive symptoms, and a number of groups are in the process
of developing protocols to study this question systematically. Given the subjective quality of both the psychedelic
experience and depressive symptomatology, great care must be taken when designing a protocol to study the clinical
efficacy of psychedelic drugs. This study will discuss many factors to consider when designing a clinical trial of
psilocybin for MDD. Methods: We provide a thorough review of pertinent research into antidepressant clinical trial
methodology and review practical considerations that are relevant to the study of psychedelic-assisted treatment for
depression. Results: We discuss participant selection (including diagnostic accuracy, exclusion criteria, character-
istics of the depressive episode, and the use of concurrent medications), study interventions (including dosing
regimens, placebo selection, non-pharmacological components of treatment, and the importance of blinding), trial
duration, outcome measures, and safety considerations. Conclusions.: Careful and transparent study design and data
analysis will maximize the likelihood of generating meaningful, reproducible results, and identifying a treatment-
specific effect. Meeting the highest standards for contemporary trial design may also broaden the acceptance of
psychedelic research in the scientific community at large.
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INTRODUCTION

Although clinical research on classic psychedelics
[e.g., psilocybin, lysergic acid diethylamide (LSD), and
ayahuasca] dates back almost 70 years, its current iteration
is relatively new. The number of groups studying the
therapeutic value of these drugs is growing, but the clinical
data are still quite limited and of highly variable quality.
Designing future trials to the highest standards will maxi-
mize the likelihood of finally achieving satisfactory answers
to basic questions of efficacy and safety.

Given the enormous global burden of depressive illness,
the need for new and better interventions is particularly acute
(Ferrari et al., 2013). Over the past several years, a number of
groups have become interested in studying the utility of
classic psychedelics for depression. With respect to psilocy-
bin, this interest began with pilot studies (Carhart-Harris
et al., 2016; Grob et al.,, 2011) and was bolstered by two
randomized controlled trials (RCTs) of psilocybin for depres-
sion and anxiety in patients with cancer (Griffiths et al., 2016;
Ross et al., 2016), and an open-label pilot study in patients
with treatment-resistant depression (TRD; Carhart-Harris
et al., 2016). Given the positive results of these early studies,
larger trials are currently in development, some of which will
focus on patients with major depressive disorder (MDD)
(ClinicalTrials.gov Identifiers: NCT03181529, NCT03554174,
NCT03429075, and NCT03380442).

Although there is a burgeoning scientific and public
interest in the mechanisms and therapeutic utility of
psychedelic drugs, methodological rigor in studies of MDD
is an ongoing challenge (Schatzberg, 2019). In this review,
we will discuss a number of factors that are important in
psychedelic trial design for MDD. We address factors
important for any rigorous study of MDD, as well as factors
particularly relevant to clinical trials of psychedelics for
MDD. Given the weight of the evidence and our own
expertise, we will focus primarily on the psychedelic drug
psilocybin.

SELECTION OF PARTICIPANTS

Diagnostic accuracy

MDD is a heterogeneous illness, with a high degree of
variability in all aspects of the disorder (e.g., age of onset,
symptom clusters, symptom severity, episodic vs.
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unremitting disease course, etc.; Lamers et al., 2016; Power
et al., 2016; Sedlackova et al., 2015). As the scientific
understanding of the relationship between pathophysiology
and phenomenology grows, our nosology is likely to change
dramatically. In the meantime, however, the Diagnostic and
Statistical Manual (DSM) will continue to guide the
selection of research subjects for a drug efficacy trial. Study
participants in a depression trial should be patients with a
DSM-5 (American Psychiatric Association, 2013) diagnosis
of MDD, who are currently in a major depressive episode
(MDE).

Structured interviews

The diagnosis of MDD should be carried out through a
structured clinical interview. In the DSM-5 field trials, the
interrater reliability for MDD was very low (Cohen’s
k= 0.28; by comparison, the k¥ for PTSD was 0.67, and
for alcohol use disorder was 0.40; Freedman et al., 2013).
As such, we strongly recommend that clinical researchers
make use of standardized diagnostic instruments when screen-
ing participants. For many years, the gold standard for this
was the Structured Clinical Interview for DSM-IV (American
Psychiatric Association, 1994), which had an interrater
reliability k value of 0.66 (Lobbestael, Leurgans, & Amtz,
2011) to 0.80 (Zanarini et al., 2000) for MDD. The interrater
reliability of the MDD diagnosis has not yet been published
for the SCID-5, but we would expect it to be similar to the
SCID-IV, as the diagnostic criteria for MDD were minimally
changed in the transition.

When making the diagnosis of MDD, particular attention
should be given to clinical features, whether current or
historical, that might raise suspicion for a bipolar diathesis.
In addition to the potential for a reduced antidepressant
response (Sidor & Macqueen, 2011), patients with bipolar
disorder who take psilocybin may have an increased risk of
psychosis, so a personal or family history of bipolar disorder
has been an exclusionary criterion in all psilocybin trials of
the modern era, regardless of indication. Patients who are
diagnosed with bipolar disorder frequently present with an
MDE, and the diagnostic picture changes only with longi-
tudinal monitoring over several years. Estimates of the rates
of diagnostic conversion vary widely, between 4.0%
and >40%, depending in part on initial sample and the
duration of follow-up (Angst, Sellaro, Stassen, & Gamma,
2005; Beesdo et al., 2009; Coryell et al., 1995; Goldberg,
Harrow, & Whiteside, 2001), as summarized by
Fiedorowicz et al. (2011). Subthreshold hypomanic symp-
toms are associated with the progression from unipolar to
bipolar depression (Fiedorowicz et al., 2011), so a thorough
inventory and history of symptomatology should be obtained
as part of the diagnostic process. Other factors that are
commonly associated with diagnostic conversion from MDD
to bipolar disorder include early onset of affective symptoms,
psychotic features, and a family history of mania. Although
no diagnostic process can completely obviate the problem of
diagnostic conversion, excluding individuals with a history of
psychotic symptoms or a first-degree relative with bipolar
disorder might further improve diagnostic confidence in the
remaining subjects (in addition to improving safety, as noted
below in the discussion of exclusion criteria).
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External verification

Mood is inherently subjective, and there are no objective
biomarkers that can establish a clinical diagnosis of MDD.
As such, depressive symptoms can easily be exaggerated or
feigned, which can further complicate the question of
accurate, reproducible diagnosis of potential subjects. This
might be of particular concern in studies of psychedelic
drugs, as the potential to use these drugs in a controlled
clinical setting without the risk of legal sanctions may
introduce an element of secondary gain. As such, it might
be useful to favor patients who have already been in
treatment for MDD, whether currently or in the past. This
could be verified by clinical records, pharmacy records, or
contact with the treating clinician. In addition, because
hypothyroidism may manifest as depression, screening labs
should include thyroid function studies to rule out this
common organic etiology of depression. Patients with a
known history of hypothyroidism who otherwise qualify for
the study should be included only if they are euthyroid at the
time of screening.

Characteristics of the depressive episode

In addition to the diagnosis, the protocol should specify the
duration of the episode, the severity of the symptoms, and
the level of treatment resistance. If the patient population is
too heterogeneous, a clinically significant antidepressant
effect may be difficult to identify. This may be particularly
true for patients whose depressive episode has atypical
features, as the characteristic mood reactivity may obscure
a treatment-specific effect. However, if the study population
is defined too narrowly, the clinical value and generaliz-
ability will be compromised. The required duration of the
MDE prior to the start of the study should be specified in the
study protocol, as spontaneous remission is a potential
confound in any study of MDD.

Baseline depression severity

The placebo response in MDD is robust, even when baseline
symptoms are severe (Elkin et al., 1995; Fournier et al.,
2010; Wilcox et al., 1992). The placebo response varies
inversely with depression severity — i.e., as baseline severity
decreases, remission rates increase regardless of the
treatment group. As such, higher baseline depression scores
are associated with higher effect size in antidepressant
clinical trials (Elkin et al., 1995; Khan, Leventhal, Khan,
& Brown, 2002; Kirsch et al., 2008). To increase the
likelihood of finding a true drug effect, depression clinical
trials often restrict the study population to subjects with a
Hamilton Depression Rating Scale (HAM-D) score of >23
(very severe depression), as defined by The American
Psychiatric  Association’s Handbook of Psychiatric
Measures (American Psychiatric Association, Task Force
for the Handbook of Psychiatric Measures, & Rush, 2000).
It is possible that such a restrictive cut-off might not be
necessary in clinical studies of psilocybin for MDD. In their
clinical trial of psilocybin in cancer-related anxiety and
depression, the population studied by Ross et al. (2016)
had very mild baseline depressive symptoms [baseline Beck
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Depression Inventory (BDI) score for both groups combined:
16.04 + 1.33], and the drug effect (M + SE for BDI score at
final post-crossover timepoint: 7.77 + 1.42). In the study by
Griffiths et al. (2016), participants’ baseline depression
severity was slightly higher (mean BDI =17.77-18.40), the
drug effect size was also large (Cohen’s d for BDI measured
5 weeks after a single high dose: 0.81). However, these
studies should be interpreted with caution, as it is not clear
whether the effect of psilocybin on depressive symptoms in
cancer patients is generalizable to patients with MDD, par-
ticularly given the heterogeneity of both clinical populations.

Prior treatment failures

In all cases, the number of failed medication trials in the
current depressive episode should be reported, as should
the total number of antidepressant trials over the course of
the illness, if a patient has recurrent MDD. Since psilocybin
may have a role as a rapid-acting antidepressant, it would be
particularly useful to note whether the participant has a
history of treatment failure with ketamine. The upstream
pathophysiology of depressive symptoms in someone who
previously responded to seclective serotonin reuptake
inhibitor (SSRI) monotherapy, for example, may be
quite different from a depressive episode that is resistant
to many more treatments and/or alternative modalities
(e.g., electroconvulsive therapy; El-Hage, Leman, Camus,
& Belzung, 2013). Limiting the level of treatment resistance
in early trials may increase the consistency of clinical
outcomes. This will be all the more important in trials that
aim to study treatment-resistant (or treatment-refractory)
depression (TRD) specifically. Although different studies
define treatment resistance differently, it is generally under-
stood to mean the failure to achieve remission despite at least
two adequate antidepressant trials in the current depressive
episode (Trevino, McClintock, McDonald Fischer, Vora, &
Husain, 2014). Note that this definition does not take initial or
post-treatment depression severity into account in a systematic
way. As such, a clinically significant response (>50% reduc-
tion in symptom severity) or partial response (25%—50%
reduction) may have been achieved, even if the episode meets
criteria for TRD (Berlim & Turecki, 2007; Nierenberg &
DeCecco, 2001; Ruhé, van Rooijen, Spijker, Peeters, &
Schene, 2012). Investigators should address all these issues
when reporting results (Ruhé et al., 2012).

Suicidality

A trial of any intervention for MDD should include longi-
tudinal monitoring of suicidal ideation and behavior, and
suicide risk should be taken into consideration when select-
ing participants. One large retrospective study of the general
population found that psychedelic use is not associated with
an increased risk of suicidality (Johansen & Krebs, 2015).
On the contrary, some studies have found an association
between psychedelic use and a reduced risk of suicidal
ideation and behavior (Argento, Braschel, Walsh, Socias,
& Shannon, 2018; Argento et al., 2017; Hendricks, Thorne,
Clark, Coombs, & Johnson, 2015). Nevertheless, research-
ers studying psilocybin for MDD should have protocols in
place to monitor for and mitigate an acutely elevated risk of

suicide in study participants. We recommend that subjects
be screened for suicidal ideation using the Columbia-
Suicide Severity Rating Scale (CSSRS; Posner et al., 2011)
at baseline and at each assessment point. A CSSRS score
above a certain level may be exclusionary, but study-
specific cut-offs are expected to vary depending on the
level of care (e.g., a study of psychiatric inpatients might
accept participants with a higher baseline CSSRS score than
an outpatient study could safely accommodate). If a parti-
cipant’s CSSRS score were to increase over the course of the
trial, careful clinical evaluation and reassessment of safety
risk would be necessary. Escalation to a higher level of
clinical care should be considered to maximize participant
safety.

Psychedelic clinical trials: Concurrent medications

After a diagnosis of MDD has been carried out, subjects are
screened further to determine whether they meet additional
inclusion/exclusion criteria. In most antidepressant drug
trials, participants are not permitted to take other psycho-
tropic medications during the study. Since many antidepres-
sant medications directly modulate the serotonin system,
including 5-HT,5 receptors (Gomez-Gil et al., 2004;
Meyer et al.,, 2001; Yamauchi, Miyara, Matsushima, &
Imanishi, 2006), their continued use in a trial of a seroto-
nergic hallucinogen might interact with the effect of the
study drug in an unpredictable way. There is some evidence
that chronic administration of different classes of antide-
pressant drugs have different effects on the intensity of the
psychedelic experience, with patients taking a tricyclic
antidepressant experiencing more and patients taking a
monoamine oxidase inhibitor or an SSRI experiencing less
potent subjective responses to LSD (Bonson, Buckholtz, &
Murphy, 1996; Bonson & Murphy, 1996). We therefore
recommend that efficacy studies require a washout period
for antidepressants. If antidepressant efficacy is established
for any classic hallucinogen, further studies may be war-
ranted to determine whether they are safe and efficacious in
the context of ongoing use of various classes of antidepres-
sants, i.e., as augmenting agents.

There is a safety risk associated with an antidepressant
washout period: participants might acutely decompensate if
there was even a partial response to the prior treatment. The
risk of this is relatively low, particularly in patients who meet
criteria for TRD (Nugent, Iadarola, Miller, Luckenbaugh, &
Zarate, 2016). However, subjects should be clinically
reassessed during the washout period, including screening
for suicidal ideation (e.g., with the CSSRS; Posner et al.,
2011), to ensure that they do not require emergent psychiatric
intervention. In addition, when reporting outcomes, the value
used as the baseline comparator should be measured shortly
(within 1 week) before the study drug is administered, rather
than using the value obtained at the pre-washout screening.

Other exclusion criteria

Given the acute psychotomimetic effects of psilocybin,
patients at increased risk of psychosis have been excluded
from prior studies demonstrating drug safety. We recommend
doing the same in clinical trials of psilocybin for MDD.
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This includes individuals with a personal history of psychosis
(including MDD with psychotic features), comorbid
borderline personality disorder, and/or first-degree relatives
with schizophrenia, schizoaffective disorder, or bipolar
disorder. Consistent with published protocols, we also
recommend excluding patients with a history of coronary
artery disease, cerebrovascular disease, or unstable medical
conditions. This includes poorly controlled hypertension, as
psilocybin is known to cause a transient increase in blood
pressure.

Past psychedelic use is an important factor to consider
when designing any trial in which psychedelic medications
are administered, as prior experience with these drugs might
increase the expectancy bias or decrease the psychological
impact of a psychedelic experience. There are minimal
empirical data to guide the decision of whether to exclude
participants based on past use of psychedelics. However,
most studies to date have imposed a cap, either on lifetime
total uses, recent use, or both. We recommend excluding
participants with any use of psychedelics (including psilo-
cybin, MDMA, LSD, mescaline, DMT, and other similar
hallucinogenic compounds) within the last year at a mini-
mum. Excluding use for the past 5 years may be appropriate
for some study designs. However, given the higher preva-
lence of recent psychedelic use in people in younger age
groups (Krebs & Johansen, 2013), excluding patients with
any use in the past 5 years might disproportionally reduce
the number of eligible participants in those age groups.

STUDY INTERVENTIONS

Placebo selection and blinding

As discussed in the section on baseline symptom severity
above, controlled trials of antidepressant medications
consistently identify a robust placebo response. For this
reason, uncontrolled studies of psilocybin’s effect on mood
should not be used as evidence of its antidepressant efficacy,
as a suitable control group is essential for identifying a
drug-specific effect (Barnby & Mehta, 2018). Given the
powerful subjective effects of psychedelic drugs, there is no
placebo that can fully preserve participant and clinician
blinding in a controlled trial. This is frequently identified
as a limitation of psychedelic studies described as double-
blind. However, one should note that even in double-blind
trials of established antidepressants, which have no psyche-
delic effects, a significant majority of both patients (78%)
and clinicians (87%) accurately guess whether the patient
was assigned to the treatment group or placebo (Rabkin
et al., 1986). The fact that a fully blinded study is not
possible for a psychedelic drug is therefore not a unique
problem. Nevertheless, it is important to optimize study
procedures to minimize the opportunity for bias.

Placebo selection

The ideal control would be an active placebo, that is, a
substance that lacks antidepressant efficacy but mimics
some of the subjective effects of the study drug. Prior
controlled studies of classic hallucinogens have used a
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variety of active placebos with variable subjective effects,
including first-generation antihistamines, methylphenidate,
and niacin. Very low doses of the study drug could also be a
reasonable choice, and were used in the cancer study
conducted by Griffiths et al. (2016). This might reduce the
expectancy bias, as all participants will know they are
receiving psilocybin. However, it might reduce between-
group effect sizes, because it is possible that even very low
doses of psychedelics could have significant antidepressant
effects, as the growing interest in psychedelic “microdos-
ing” (Fadiman, 2011) suggests.

Independent raters

In addition to the use of an active placebo, the most
important way to further reduce expectation bias is for
independent raters to conduct the assessments used as
primary outcomes (Khan & Brown, 2015). The raters should
not in any way be a part of the treatment team for that
particular subject, and the treatment team should not discuss
details of the dosing sessions with the independent raters.
The participant should have no other interaction with the
rater outside of the rating sessions, and they should be
explicitly instructed not to talk with the rater about the
experience they had during the dosing session. The
independent rater(s) should receive formal training, as this
affects the interrater reliability of the scales (Cusin, Yang,
Yeung, & Fava, 2009).

Dose selection

The dosing regimen comprises the amount of active drug,
including the choice of a weight-based or flat-dosing sched-
ule, and the number and timing of medication sessions. In
the two recent trials for treatment of cancer-related anxiety
and/or depression, participants received a single dose of
psilocybin (Griffiths et al., 2016; Ross et al., 2016). By
contrast, open-label pilot studies of psilocybin for smoking
cessation (Johnson, Garcia-Romeu, Cosimano, & Griffiths,
2014; Johnson, Garcia-Romeu, & Griffiths, 2017), alcohol
use disorder (Bogenschutz et al., 2015), and TRD
(Carhart-Harris et al., 2016, 2017) have used two or more
dosing sessions. Each of these trials reported participant
benefits for the various indications under investigation. With
respect to the dose itself, dose-response data comparing
30 mg/70 kg (0.43 mg/kg) and 20 mg/70 kg (0.29 mg/kg) in
healthy volunteers suggest that psychological adverse
events such as anxiety and paranoia may be more likely
following the higher dose (Griffiths et al., 2011). A recent
report of psilocin clearance and subjective effects of orally
administered psilocybin suggests that a fixed dose of 25 mg
psilocybin is likely to approximate circulating levels of
psilocin following a weight-adjusted dose of 0.3 mg/kg
(21 mg/70 kg; Brown et al., 2017). Flat dosing is logistically
appealing, as it obviates the need for patient-specific
pharmacy compounding and allows randomization to occur
immediately before the medication session.

The protocol in our ongoing double-blind trial of
psilocybin-assisted psychotherapy for alcohol use disorder
at the NYU School of Medicine (ClinicalTrials.gov
Identifier: NCT02061293) includes 2—3 medication sessions
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with flexible dosing embedded in an extensive psychosocial
framework. Participants randomized to the psilocybin group
receive an initial dose of 0.36 mg/kg (25 mg/70 kg). Based
on the safety data and scores on the acute hallucinogen
rating scales, the dose can be increased to 0.43 mg/kg
(30 mg/70 kg) or 0.57 mg/kg (40 mg/70 kg) in subsequent
sessions. The decision to incorporate flexible, stepwise
dosing was made to maximize the potential for each
participant to have a strong subjective experience while
minimizing the risk of adverse psychiatric or medical
events. This is because prior studies of drinking outcomes
suggested that the intensity of the acute experience was
correlated with improved drinking outcomes. However, it is
not clear whether the same would be true in MDD. In their
open-label pilot study of psilocybin for TRD, Carhart-Harris
etal. (2016, 2017) measured clinical outcomes after subjects
received two doses of psilocybin, first low (10 mg) and then
high (25 mg), 1 week apart. In the initial report, even after
the low dose, depression severity (as measured by HAM-D
scores) fell dramatically after 1 week, from 21.4 +4.5 to
10.7 +7.8. The second medication session brought scores
an additional 3.3 points lower 1 week later (HAM-D score
7.4 +6.9). It is not clear whether this further reduction was
due to the fact that the second dose was higher than the first;
it is possible that a second medication session with the
10 mg dose would have caused the same reduction in
depressive symptoms. If early randomized, controlled trials
indicate antidepressant efficacy, dose-response studies will
be needed to explore these questions further.

Psychological support

In psychedelic clinical research, the standard practice is for
drug-administration sessions to be conducted by a mixed-
gender team of two therapists, interventionists, or guides.
The therapists provide at least several hours of preparatory
sessions in addition to any indication-specific therapy. They
perform careful monitoring and provide non-directive
support during the medication session itself. They also meet
with the participant (often several times) after the
medication session to allow the opportunity to process or
integrate the experience, and to monitor for any negative
sequelae of the sessions (Johnson, Richards, & Griffiths,
2008). Although the components of this psychosocial
platform are based on tradition and experience, studies
conducted with such a supportive framework have success-
fully minimized the occurrence of adverse psychological
events during and after the dosing session. It may also be
integral to the therapeutic effect, particularly if that effect
depends on psychological experiences that require context
and integration. The specific number and content of prepa-
ratory and debriefing sessions will likely vary across studies,
as will the dosing schedules. The qualifications, training,
and gender combinations of the therapists will also likely
vary across studies. Although an attempt to unify
approaches at this point would be premature, some limits
on heterogeneity are necessary, in order to highlight the
drug-specific effect and maximize the extent to which
outcomes can be compared across studies. For example, a
depression-focused psychotherapy platform might obscure
the drug-specific effect, and would not be preferred in a drug

efficacy study. However, combining psilocybin with a
depression-focused psychotherapy platform might be highly
relevant in the treatment optimization studies that would
follow if efficacy studies have positive results. It is unclear
whether the antidepressant effect of psilocybin might allow
for its use as monotherapy, or whether an optimal effect can
be achieved only when it is used as an adjunct to psycho-
therapy. In their open-label study of psilocybin for TRD,
Carhart-Harris et al. (2016, 2017) provided comparatively
little psychological preparation and debriefing. Despite a
robust short-term antidepressant effect, by 3 months, 7 of 12
patients had relapsed, reporting mild-moderate or severe
depressive symptoms. Different treatment protocols (e.g., a
higher number of debriefing/integration sessions) might be
associated with significant differences in short- and long-
term clinical effects, which could guide future studies
designed to optimize the treatment.

SAFETY MONITORING

Human studies to date have confirmed that psilocybin has a
relatively benign safety profile when administered in a
clinical setting (Bogenschutz et al., 2015; Carhart-Harris
et al., 2016, Griffiths et al., 2011, 2016; Grob et al., 2011,
Ross et al.,, 2016). However, the importance of setting
should not be underestimated, and it is not at all clear that
recreational use of psilocybin would have an equally favor-
able safety profile. To minimize the risk and maximize the
potential benefit to the participant, a number of intrinsic and
extrinsic factors should be considered (Johnson et al., 2008).
With respect to intrinsic factors, the exclusion criteria
should rule out individuals with an elevated risk of psycho-
sis (e.g., prior history of psychotic episode, personal or first-
degree relative with a primary psychotic illness, or bipolar
disorder). Participants must be adequately prepared prior to
the medication session, and post-medication debriefing
sessions should be provided to assist the participant in
integrating the drug experience. With respect to extrinsic
factors, the drug should be administered in a relaxing and
comfortable environment. During the dosing session, the
participants should be continuously monitored by indivi-
duals with whom they have established rapport. There
should be safety protocols in place for the management of
rare but potentially serious adverse reactions — including
hypertensive urgency, intractable anxiety, or acute psycho-
sis — that might require urgent or emergent intervention. In
addition, participants should be required to remain on-site
for a minimum of 6 hr, preferably longer, after the medica-
tion is administered. They should be monitored until any
perceptual changes have fully resolved. Participants should
not be permitted to drive immediately after the session, and
ideally will be accompanied home.

TRIAL DURATION

In antidepressant drug trials, the placebo effect occurs early
and is variable, whereas a stable, drug-specific (rather
than placebo) effect is more likely to be measured after the
first 2 weeks of treatment (Quitkin, 1992; Quitkin, Rabkin,
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Ross, & Stewart, 1984). A meta-analysis of data from 104
antidepressant trials indicated that the minimum adequate
length of a drug trial is 4 weeks (Tedeschini, Fava, &
Papakostas, 2011). We recommend that participants be
followed at least 6 weeks after a single treatment, to deter-
mine whether there are any durable antidepressant effects that
last beyond the “afterglow” period, which can last up to a
month after the dosing session (Maji¢, Schmidt, &
Gallinat, 2015). However, as the trial duration increases, the
possibility of spontaneous remission rises, so a drug-specific
antidepressant effect may wash out. The antidepressant effect
should also be measured soon after the dosing session,
consistent with clinical trials of ketamine, in which an
antidepressant effect is observed within 24 hr of, and up to
7 days after, a single treatment (Berman et al., 2000; Zarate
et al., 2006). The data in prior studies of psilocybin suggest
that the antidepressant effect of a single dose may also be
rapid, and may even last longer than ketamine. To further
explore the possibility, we recommend that the primary
outcome be measured 1 week after the dosing session.
Symptom-specific analyses should be considered for assess-
ments that take place less than 24 hr after drug administration,
to avoid scoring symptoms that require at least 24 hr to
accurately evaluate, such as appetite or sleep.

Anticipating attrition

In a clinical trial of a psychedelic drug, a participant who
undergoes a perceptually and psychologically uneventful
dosing session is likely to assume that they have received
the control drug. In some cases, this might cause disap-
pointment that could limit the participant’s motivation to
continue with follow-up assessments. One way to reduce the
risk of attrition in those cases is to introduce an optional
extension phase at the end of the trial, where participants are
offered a dose of the active drug in an unblinded fashion.
This unblinded active medication session mitigates potential
disappointment after a presumed placebo dosing session
during the main trial, incentivizes continued participation,
and allows additional safety data to be collected. In studies
of MDD, inclusion of an unblinded medication session has
the additional benefit of minimizing safety concerns associ-
ated with disappointment in depressed patients following an
uneventful medication session.

The major limitation of offering an unblinded session is
that long-term follow-up and between-group comparisons
become complex to evaluate once both groups have
received active medication. For this reason, it may not be
preferred in a major clinical trial of psilocybin for MDD.
Nonetheless, most ongoing psychedelic trials offer an
unblinded session to participants for the reasons listed
above. Our ongoing phase-II double-blind trial of psilocybin
for alcohol dependence includes an unblinded extension
phase at the end of the double-blind follow-up phase that is
available to all participants, regardless of their group
assignment. An alternative option is to offer an active
medication session only to participants who were random-
ized to receive placebo treatment. This can be done on a
participant-by-participant basis by breaking the blind after
each participant completes the double-blind phase of the
trial, or (more conservatively) by waiting until data
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collection is complete and the blind has been broken for
all participants. The latter option is the design that was
chosen for the recently published MAPS phase-II studies of
MDMA for post-traumatic stress disorder (Mithoefer et al.,
2019). A crossover design in which participants receive
active study medication in only one of two blinded medica-
tion sessions was another possibility, and was the design of
choice for the trials of cancer-associated anxiety and de-
pression completed by Griffiths and Ross and colleagues
(Griffiths et al., 2016; Ross et al., 2016). Regardless of the
design chosen, we recommend that participants be required
to complete all therapy and assessment visits to be eligible
for an optional unblinded active medication session.

OUTCOME MEASURES

The goal of any treatment is remission, i.e., a total HAM-D
score of <7 or a Montgomery—Asberg Depression Rating
Scale (MADRS) score of <10. The rate of response, defined
as a decrease of 50% or more from baseline symptom rating
score, should also be reported. In a clinical trial of psilocy-
bin for MDD, the acute subjective effects of the drug should
be approached as a side effect, but also investigated as a
possible mediator of clinical response.

Clinician-rated scales

Historically, clinician-rated depression scores are the gold
standard primary outcome measure in antidepressant efficacy
trials. The three clinician-rated scales most commonly used in
RCTs are the HAM-D, the MADRS, and the 16-item
clinician-rated version of the Quick Inventory of Depression
Scale (QIDS-C,4). The HAM-D is the oldest measure, and has
been the most widely used in clinical trials over the past
several decades (Brunoni, Lopes, Kaptchuk, & Fregni, 2009;
Fournier et al., 2010; Kirsch et al., 2008), so it will be used in
the discussion of severity measurement below. However, for a
number of reasons, it has attracted considerable criticism
(Bagby, Ryder, Schuller, & Marshall, 2004; Huijbrechts,
Haffmans, Jonker, van Dijke, & Hoencamp, 1999; Uher
et al., 2008). Chief among these is the fact that multiple
symptoms included in the DSM-IV and DSM-V diagnostic
criteria for MDD are not scored on the HAM-D (e.g., poor
concentration), whereas symptoms such as hypochondriasis
and loss of insight, which are not among the diagnostic criteria
for MDD, are scored. For this and other reasons, the MADRS
is increasingly preferred over the HAM-D in clinical trials of
MDD (Carmody et al., 2006; Huijbrechts et al., 1999; Uher
et al., 2008). One major limitation of the MADRS is its failure
to measure reverse neurovegetative symptoms (hypersomnia
and hyperphagia). An acceptable alternative is the QIDS-C g
(Rush et al., 2003; Trivedi et al., 2004). It is used in the
STAR*D depression trial (Rush et al., 2004), measures only
the nine criterion domains of MDD, has good internal validity,
and is freely available.

Subject-rated scales

Although clinician-rated scales are the gold standard in
efficacy trials and should be the primary clinical outcome,
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a subject-rated (self-report) scale should be reported as a
secondary outcome. The use of self-report (e.g., the BDI;
Beck, Steer, Ball, & Ranieri, 1996) has the advantage of
circumventing the clinician’s tendency to selectively
overestimate severity at baseline compared to later time
points (Tohen, Bowden, Nierenberg, & Geddes, 2015). The
concordance between clinician-rated and self-reported
scores is moderate (John Mann et al., 2016; Zimmerman,
Walsh, Friedman, Boerescu, & Attiullah, 2017). The con-
sensus is that clinician-rated and self-reported scales provide
complementary measures of depression severity and should
both be assessed in clinical trials (Dunlop, McCabe,
Eudicone, Sheehan, & Baker, 2014; Greenberg, Bornstein,
Greenberg, & Fisher, 1992; Rane et al., 2010; Uher et al.,
2012). Although the BDI is the gold standard, it is
copyrighted, which limits its use. The QIDS-SR;¢ is an
acceptable non-proprietary alternative (Tada et al., 2014;
Trivedi et al., 2004).

Additional analyses

Depression rating scales provide information regarding the
overall severity of a depressive episode and its general
responsiveness to treatment. With rigorous statistical
controls, scores on these scales can be analyzed further to
examine the effect of the treatment on individual symptoms
(e.g., sleep and suicidality) or symptom clusters
(e.g., cognitive disturbances and social interactions). Care-
fully controlled analyses might generate hypotheses about
specific dimensions of illness that could be targeted in future
studies of therapeutic mechanisms.

CONCLUSIONS

There is an urgent need to develop novel treatments for
MDD, and there are many reasons to hypothesize that
psychedelic treatment might meet this need. However, such
an effect has not been demonstrated by the standards of
contemporary clinical research, and researchers in this field
will be well served by maintaining a skeptical approach
when designing, conducting, and disseminating their
studies. Given the subjective quality and wide variability
of depressive symptomatology, as well as the inherent safety
risks and the high placebo response in antidepressant trials,
great care should be paid when designing a protocol to study
a putative treatment for MDD. We have discussed some of
the factors, including diagnostic accuracy, symptom
measurement, concurrent treatment, and rater blinding, as
well as the severity, duration, and treatment resistance of the
current episode, and practical considerations for administra-
tion of classic hallucinogens to treat MDD that should be
carefully deliberated when designing a protocol. We have
focused on psilocybin, although other psychedelics are
being studied, including a recently published trial of
ayahuasca for MDD (Palhano-Fontes et al., 2018). An
additional factor that has not been discussed in detail is the
content (including the theoretical framework) of the sup-
portive framework, including any preparatory and debrief-
ing psychotherapy sessions, which are expected to vary
substantially across studies. When protocols are published,

researchers should provide a full and transparent account of
why each factor was chosen. This will ensure that the
highest standards for contemporary trial design are met.
Rigorous research protocols will increase the likelihood of
producing meaningful, reproducible outcomes. It will also
hasten the broader acceptance of psychedelic drug research
in the scientific community at large.
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