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Background: Subanesthetic ketamine has accumulated meta-analytic evidence 
for rapid antidepressant effects in treatment-resistant depression (TRD), resulting 
in both excitement and debate. Many unanswered questions surround ketamine’s 
mechanisms of action and its integration into real-world psychiatric care, 
resulting in diverse utilizations that variously resemble electroconvulsive therapy, 
conventional antidepressants, or serotonergic psychedelics. There is thus an 
unmet need for clinical approaches to ketamine that are tailored to its unique 
therapeutic properties.

Methods: This article presents the Montreal model, a comprehensive 
biopsychosocial approach to ketamine for severe TRD refined over 6  years in public 
healthcare settings. To contextualize its development, we  review the evidence 
for ketamine as a biomedical and as a psychedelic treatment of depression, 
emphasizing each perspectives’ strengths, weaknesses, and distinct methods of 
utilization. We then describe the key clinical experiences and research findings 
that shaped the model’s various components, which are presented in detail.

Results: The Montreal model, as implemented in a recent randomized clinical trial, 
aims to synergistically pair ketamine infusions with conventional and psychedelic 
biopsychosocial care. Ketamine is broadly conceptualized as a brief intervention 
that can produce windows of opportunity for enhanced psychiatric care, as well 
as powerful occasions for psychological growth. The model combines structured 
psychiatric care and concomitant psychotherapy with six ketamine infusions, 
administered with psychedelic-inspired nonpharmacological adjuncts including 
rolling preparative and integrative psychological support.

Discussion: Our integrative model aims to bridge the biomedical-psychedelic 
divide to offer a feasible, flexible, and standardized approach to ketamine for 
TRD. Our learnings from developing and implementing this psychedelic-inspired 
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model for severe, real-world patients in two academic hospitals may offer 
valuable insights for the ongoing roll-out of a range of psychedelic therapies. 
Further research is needed to assess the Montreal model’s effectiveness and 
hypothesized psychological mechanisms.

KEYWORDS

ketamine, psychedelics, depression, pharmacology, psychotherapy, implementation 
science

1. Introduction

Major depressive disorder (MDD) is highly prevalent and 
often devastating, afflicting more than 11% of Canadians across 
their lifetime (1). Approximately 30% of patients with MDD who 
receive evidence-based care will fail to respond to multiple 
conventional psychotherapeutic and pharmacological treatments 
(2, 3). Millions of individuals worldwide thus meet criteria for 
treatment-resistant depression (TRD), typically defined by a lack 
of meaningful improvement to at least two adequate trials of 
antidepressants (4).

TRD is associated with even greater societal costs and 
individual harms than MDD itself (5, 6). Patients with TRD have 
high rates of psychiatric comorbidities—anxiety disorders, sleep 
disorders, substance abuse, personality disorders, and intentional 
self-harm (7)—as well as greater functional impairment (6), 
elevated risks of repeated episodes (8), and increased long-term 
mortality overall and by suicide (9, 10). The complexity, 
chronicity, and severity of TRD therefore necessitates 
multidimensional psychiatric care (4).

Ketamine has emerged over the past few decades as one of the 
most promising new interventions for TRD (11), yet there is a great 
deal of debate about its subjective effects and uncertainty about how 
it may be optimally utilized. In this article we present the Montreal 
model, an approach to integrating ketamine into a broader 
biopsychosocial intervention for TRD that aims to deliver feasible and 
robust clinical benefits.

The model’s major components include a targeted psychiatric 
assessment, goal-oriented preparation, weekly concomitant 
psychotherapy, and a course of intravenous (IV) racemic ketamine 
infusions: six subanesthetic doses administered over 4 weeks 
administered in psychedelic-like treatment contexts. Its core objectives 
are as follows:

 1. To utilize the rapid and powerful—yet typically transient—
antidepressant effects of ketamine to facilitate evidence-based 
psychiatric care, including lifestyle modifications and 
medication optimization.

 2. To administer ketamine with nonpharmacological psychedelic 
adjuncts, including music and psychological support, such 
that treatment experiences serve as opportunities for 
psychotherapeutic growth.

 3. To enhance patient engagement in evidence-based 
psychotherapy by leveraging ketamine’s unique psychiatric 
benefits, including pro-cognitive and anti-suicide effects, and 
the psychological experiences of dosing sessions.

This model evolved over 6 years and more than 500 ketamine 
treatments administered to inpatients and outpatients with severe 
TRD at two McGill University hospitals (12). After being refined from 
these clinical experiences, the model was recently evaluated in a 
pragmatic RCT examining how music influences the physiological 
and psychological effects of ketamine (13). In the following sections, 
we overview the scientific literature and real-world “lessons learned” 
that informed the development of the Montreal model, which is 
subsequently detailed and discussed.

2. Methods

To provide the necessary context for the development of our 
model, we begin by reviewing the psychiatric management of TRD 
with a focus on ketamine, particularly its divergent “biomedical” and 
“psychedelic” bodies of literature and diverse care models.

2.1. Ketamine in TRD

2.1.1. The need for new treatments
As the name would imply, the treatment of TRD is complex and 

challenging. Few specific treatments have direct evidence in unipolar 
TRD and only a handful have received specific regulatory approvals 
for this condition (defined in somewhat heterogenous ways): 
transcranial magnetic stimulation including the Stanford Accelerated 
Intelligent Neuromodulation Therapy, olanzapine/fluoxetine, and 
intranasal esketamine (14, 15). Many additional pharmacological 
agents for TRD are utilized in clinical practice and studied as off-label 
monotherapies and/or adjuncts, ranging from second-generation 
antipsychotics to lithium to thyroid hormones (16, 17).

The majority of real-world TRD patients end up receiving multiple 
psychotropic drugs (18, 19), often for years and with limited success. 
For instance, a recent 12-month cohort study of 411 TRD patients 
across multiple European countries reported high rates of 
polypharmacy and low rates of clinical response—only about 30% 
after 6–12 months of continual treatment (19). This study also found 
significant evidence of what might be called inertia or therapeutic 
nihilism: despite the cohort’s poor clinical outcomes, 60% of patients 
had no treatment changes after 12 months.

Apart from mainstay pharmacological therapies, electroconvulsive 
therapy (ECT) is arguably the most evidence-based treatment option 
for TRD (17). Though highly effective, ECT is associated with stigma, 
inconsistent availability, and significant side effects (largely due to 
treatments requiring general anesthesia) like amnesia (17, 20). These 
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side-effects can interfere with concomitant psychotherapy, an 
adjunctive treatment with some evidence in TRD. A 2018 Cochrane 
review of psychotherapy for TRD, including six trials of 698 
participants, found high rates of acceptability though only modest 
improvements with various approaches including Cognitive 
Behavioral Therapy (CBT) (21).

In this landscape, the rapid and potent antidepressant effects of 
subanesthetic IV racemic ketamine, a unique N-methyl-D-aspartate 
(NMDA) antagonist, have understandably generated significant 
excitement (22). On meta-analysis, approximately half of TRD 
patients will respond (>50% improvement in symptoms of 
depressions) within hours or days of a single 40-min IV ketamine 
infusion (23, 24). These results have prompted experts to describe 
subanesthetic ketamine as one of the psychiatry’s biggest 
pharmacological breakthroughs in decades (22).

While impressive, ketamine’s benefits typically fade within days or 
weeks (25). An extensive search for effective strategies to augment 
and/or maintain response has largely yielded disappointing results for 
a diverse variety of drugs, such as clonidine, D-cycloserine, 
lamotrigine, lithium, rapamycin, and riluzole (26). As a consequence, 
the most common strategy for prolonging ketamine’s benefits is 
simply to readminister ketamine (27, 28), despite a relative dearth of 
evidence for this practice’s long-term safety, efficacy, and 
feasibility (29).

The efficacy of ketamine must also be balanced against important 
safety considerations, including stimulatory hemodynamic effects 
(30), abuse potential (31) and long-term risks (at least in recreational 
ketamine users) like cognitive and bladder harms (32, 33). Indeed, 
ketamine abuse has resulted in serious urinary track complications 
and long-lasting adverse impacts on the nervous system and cognitive 
functioning, including loss of gray matter volume. These harms may 
only manifest with large quantities (up to 100 times greater than those 
used in clinical contexts) and neither ketamine or esketamine have 
been associated with iatrogenic dependence, cognitive decline 
(beyond transient memory disruption) or toxic bladder effects.

Outside of potential chronic adverse effect, ketamine can 
engender potentially distressing psychoactive effects in both 
recreational and medical contexts. These ketamine-induced altered 
states of consciousness have proven to be highly contentious, and have 
generated active debate regarding their therapeutic importance (25). 
Reflecting this debate, two relatively isolated bodies of research on 
ketamine in psychiatry have emerged, which we  refer to as 
“biomedical” and “psychedelic.”

2.1.2. Ketamine as a biomedical treatment of 
depression

In the dominant biomedical view, ketamine’s dose-related 
psychoactive effects are generally considered to be  important for 
tolerability but are unrelated to efficacy (22, 25, 34, 35). This 
perspective instead emphasizes ketamine’s pharmacological and 
neural effects as the main mechanisms of therapeutic action (36). 
Given the perception that they are adverse events, ketamine’s 
psychoactive effects are typically mitigated and minimized using 
strategies like dose-minimization, reassurance/distraction, and 
potentially the administration of sedatives (34).

The origins of the biomedical approach to ketamine can be traced 
to a ground-breaking RCT, published in the year 2000, in which 
seven depressed patients received an intravenous dose of 0.5 mg per 

kg of bodyweight, infused over 40 min (37). This study marked a 
major turning point in the use of ketamine in psychiatry, building 
upon decades of clinical research of NMDA antagonists as 
experimental (psychotomimetic) models of schizophrenia and 
fundamental studies suggesting potential antidepressant effects (38). 
To this day, its dosing protocol remains the most commonly used 
around the world [though modifications have been found to 
be beneficial for particular patient populations (39) or to mitigate 
ketamine’s side effects (40)].

In the decades since, multiple clinical trials and larger 
observational studies have confirmed rapid antidepressant effects of 
intravenous ketamine in unipolar depression and, albeit with less 
evidence, bipolar depression (25, 41). A notable strength of this 
literature is the frequent inclusion of real-world TRD patients who 
rarely meet eligibility criteria for clinical trials due to their severity and 
comorbidity (42). Another uncommon strength of ketamine clinical 
trials is the frequent employment of active comparators like 
midazolam to reduce placebo effects and unblinding arising from 
psychoactive effects (43)—a rigorous methodological approach that 
may be broadly underutilized in depression research (44). In addition 
to strong evidence for antidepressant effects in complex real-world 
patients, ketamine can also produce benefits against suicidality (45, 
46) and the cognitive symptoms of depression (47, 48), which are at 
least partially independent of core mood improvements (49).

As with other psychiatric treatments, the exact biological 
mechanisms underlying ketamine’s psychiatric benefits are subject to 
ongoing research and debate [as described in multiple recent reviews 
(50–52)], including the role of NMDA receptors in its antidepressive 
effects (53). Amongst many identified potential mechanisms, cellular 
and animal studies have demonstrated that ketamine can promote 
neuroplasticity (e.g., dendritic spinogenesis) and thereby reduce or 
reverse stress-related changes (54, 55), reduce inflammation (56), and 
dramatically alter neural dynamics (57, 58). Studies in humans have 
also found ketamine to transiently alter cerebral GABA and glutamate 
concentrations (59, 60), increase neural activity in areas associated 
with reward processing (61), and potentially normalize default mode 
network connectivity abnormalities of depression (62).

The promising clinical and preclinical ketamine research has also 
fueled a search for NMDA modulators that may convey ketamine-like 
antidepressant effects without its psychoactive effects. These efforts, 
however, have largely resulted in disappointment—existing drugs such 
as memantine have not proven to be  effective and many drug 
candidates have been abandoned due to poor results of costly phase 
1–3 clinical trials (63, 64). The only partial exception to this trend is 
intranasal esketamine, the s-enantiomer of ketamine, dosed such that 
its psychoactive effects are relatively minor (65). As mentioned above, 
esketamine has recently received regulatory approval in multiple 
countries for unipolar TRD in combination with conventional oral 
antidepressants (14).

Despite these approvals, the real-world uptake of intranasal 
esketamine has been limited. For instance, the Canadian Agency for 
Drugs and Technologies in Health and the United Kingdom’s National 
Institute for Health and Care Excellence (NICE) both recommended 
against public-payer esketamine adoption (66, 67). In their report, the 
NICE committee cited a lack of evidence for esketamine’s efficacy 
beyond standard biological or psychological therapies, uncertainty 
regarding the duration and sustainability of its benefits, and its 
relatively high costs.
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These same limitations also apply to some extent to the current 
evidence-base for racemic ketamine, with the notable difference that 
its drug costs are significantly lower—an advantage that is somewhat 
offset by the greater costs associated with IV administration (68). 
Nevertheless, the tremendous need for novel treatments of TRD in 
conjunction with meta-analytic evidence of antidepressant effects for 
both IV racemic ketamine and intranasal esketamine have resulted in 
both finding active use in a variety of models of care (25, 69).

2.1.3. Biomedical ketamine models of care
Typical biomedical models of care for parenteral ketamine most 

closely resemble ECT (17); i.e., ketamine treatments are administered 
twice or thrice weekly for several weeks (typically alongside oral 
medications) to induce remission, followed by further treatments at a 
decreasing frequency to maintain response (29, 65). The similarity 
between IV ketamine and ECT protocols is evidenced by at least two 
large, multicenter, head-to-head RCTs directly comparing them for 
TRD (70, 71). For instance, the Canadian biomarker integration 
network in depression (CAN-BIND) study protocol describes an 
ECT-like approach to IV ketamine involving acute treatment periods 
of thrice-weekly doses followed by maintenance doses decreasing in 
frequency across 6 months, to weekly and then to monthly (71). 
Esketamine is also utilized in a similar protocols featuring gradually 
less-frequent doses (65).

In addition to these ECT-like care models, there is also increasing 
interest in utilizing ketamine in ways more resemblant of oral 
antidepressants. For example, studies have evaluated at-home 
sublingual or oral ketamine doses prescribed up to three times per day 
(72, 73). Such approaches are significantly less studied than parenteral 
ketamine or intranasal esketamine (which also requires in-person 
administration due to the US Risk Evaluation and Mitigation Strategy) 
(74). However, and in spite of their increased potential for iatrogenic 
abuse, their significant feasibility advantages have resulted in 
substantial clinical growth— partially accelerated by relaxed telehealth 
prescribing rules in the US during the COVID-19 pandemic (74). Of 
note, some of the at-home ketamine care models might also 
be  described as partially “psychedelic” given how they frame 
ketamine’s effects and incorporate, for example, telehealth 
psychological support (75).

All of these diverse approaches to ketamine, like the conventional 
treatments they resemble, have been associated with both significant 
benefits and drawbacks. Since antidepressant response is primarily 
achieved and maintained by repeated dosing—possibly on an 
indefinite basis—there is significant potential for long-term expense, 
inconvenience, imperfect adherence, and adverse side-effects (76, 77). 
Further, as experts have recently commented (78), biological models 
for TRD that do not explicitly address sociopsychological factors can 
paradoxically reinforce symptoms of depression like demoralization, 
passivity, and guilt. Lastly, ketamine’s acute psychoactive effects may 
cause distress—ranging from mild discomfort to acute panic attacks 
leading to premature treatment termination (79).

2.1.4. Ketamine as a psychedelic treatment of 
depression

The important limitations to biomedical models of ketamine have 
contributed to rapidly rising interest in “psychedelic” approaches, 
which frame ketamine’s psychoactive effects in an extremely different 
light. Namely, drug experiences are not seen as treatment side-effects, 

but rather as essential drivers of potential benefits (80). While some 
experts reserve the psychedelic label specifically for agonists of 
serotonin 2A receptors like psilocybin (81), psychedelic treatment 
models have been utilized with diverse psychoactive drugs including 
MDMA (82), ibogaine (83), and cannabis (84), in addition 
to ketamine.

Psychedelic ketamine models have rarely been studied in modern 
clinical trials or implemented in real-world psychiatric services (85, 
86). Nonetheless, they are far from new—scientific publications 
describing ketamine’s employment in psychedelic-like models 
appeared within a decade of its 1962 discovery (87). Their origins can 
be  traced even further back, to traditional uses of psychedelic 
mushrooms and plants over many centuries (88), as well as to 
psychedelic-assisted psychotherapies that were first formalized in the 
1950s (89).

There are many ways by which psychedelic and biomedical 
approaches differ. The connotations of the word psychedelic itself—
“mind manifesting”—differ greatly from those of the pathological 
labels dissociative and psychotomimetic. Psychedelic approaches also 
utilize different dosing regimens, typically administering fewer 
treatments at higher doses with the explicit aim of engendering 
powerful alterations of consciousness (87), which are then shaped 
with treatment adjuncts like music and psychological support (90–93). 
In contrast to this strong emphasis on treatment contexts in 
psychedelic studies, most biomedical ketamine studies neither 
standardize nor even report non-pharmacological factors like the 
presence or absence of music during treatment sessions (94).

Unlike psilocybin, the vast majority of psychiatric ketamine 
studies fall into the biomedical rather than the psychedelic camp—a 
surprising divergence when one considers these drugs’ many 
similarities. Ketamine and psilocybin can both produce rapid 
improvements in psychiatric conditions like depression that persist for 
days or weeks beyond the excretion of the drugs and their metabolites 
(25, 91). Both ketamine and psilocybin appear to act as 
“psychoplastogens”: agents that rapidly boost neuroplasticity (95, 96). 
Moreover, recent neuroimaging research has revealed shared neural 
features of their effects despite pharmacological differences, including 
heighted neural signal diversity (97), as well as reduced within-
network connectivity and enhanced between-network 
connectivity (98).

Perhaps most importantly, serotonergic psychedelic and ketamine 
experiences have significant phenomenological overlap. The altered 
states of consciousness induced by ketamine and psilocybin have both 
been long employed as experimental models of psychosis (87, 99, 100). 
When compared on psychometrically-valid scales administered in 
controlled experiments, like the Altered States of Consciousness 
Rating Scale (101), ketamine and psilocybin produce remarkably 
similar results, including significant elevations on subscales reflecting 
key hallmarks of psychedelic experiences like “insightfulness,” “audio-
visual synesthesia,” and “changed meaning of precepts” (102). In fact, 
ketamine’s subjective effects are mostly distinguished from psilocybin 
by elevated scores on the “disembodiment” subscale (potentially 
reflecting its “dissociative” label).

The discrepancies between the dominant models of care for 
psilocybin and ketamine may thus owe more to their sociohistorical 
differences—including ketamine’s widespread use in medicine as a 
dissociative anesthetic versus psilocybin’s disappearance and recent 
re-emergence (103)—than to their pharmacological, neural, or 
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phenomenological differences. Nevertheless, in depression, only 
psilocybin currently has strong evidence supporting the central tenet 
of psychedelics: that certain drug experiences like “emotional 
breakthroughs” and mystical experiences can be therapeutic (104, 
105). While even those claims have been challenged by methodological 
criticisms and emerging data (106, 107), psychedelic-assisted 
psychotherapy models for psilocybin are undeniably more formalized 
and better supported by clinical research than equivalent models 
for ketamine.

According to a recent review, five small trials have studied 
ketamine-psychotherapy combinations, none of which could 
be described as psychedelic in their therapeutic approach and only 
one of which was in TRD (85). That trial evaluated whether CBT 
could prolong the benefits of ketamine in patients who responded to 
a course of six infusions over 3 weeks (108), yielding mixed results. 
Given that participants of this trial began CBT only after completing 
their series of ketamine infusions, it appears that no published trial 
has explored ketamine with concomitant psychotherapy to treat 
depression. Further, the only two other recent ketamine-
psychotherapy trials both administered ketamine disjointly with 
(mindfulness-based) psychotherapy—that is, patients received 
ketamine during a course of psychotherapy but did not necessarily 
receive psychological support or psychedelic-like contexts during their 
ketamine infusions (109, 110).

2.1.5. Psychedelic models of care
Given the lack of clinical trials employing psychedelic models for 

ketamine [despite encouraging retrospective reports (111–113)], 
we  provide a concise review of the prevailing psilocybin-assisted 
psychotherapy (PAP) protocols which serve as the basis for most 
contemporary psychedelic ketamine models (112). We focus on the 
most common and distinctive approach involving one or two high 
doses of psilocybin, rather than the less common “psycholytic” 
approach—smaller doses used in conjunction with relatively frequent 
psychotherapy sessions (114)—or microdosing, the regular use of 
subperceptual doses of psychedelics without psychotherapy in a 
manner resemblant of oral antidepressants (115).

PAP protocols broadly aim to produce therapeutic psilocybin 
experiences in three distinct phases: preparation, treatment, and 
integration (90). The preparation phase of PAP entails patients and 
clinicians meeting for several hours in order to, for instance, exchange 
information, establish rapport, and set therapeutic intentions for the 
drug experiences (116). In some cases, this may entail defined 
preparatory practices such as mindfulness exercises (117), but most 
psychedelic studies do not detail specific activities.

During the second phase, referred to as treatment or dosing, patients 
undergo approximately 6-h psilocybin experiences, once or twice (91, 
92), while receiving psychological support from their clinicians in 
comfortable and de-medicalized environments. The clinicians are often 
[but not always (118)] described as guides or “sitters” as opposed to 
therapists, partly to emphasize their non-directive therapeutic stance 
(90). Psychedelic experiences and associated insights are typically 
understood to arise spontaneously from patients’ minds rather than 
resulting from specific psychotherapeutic interventions (80), though 
nonpharmacological adjuncts like music are understood to be critical 
influences (94). Accordingly, one of the guiding precepts of this phase is 
“set and setting”; i.e., that psychedelic experiences are largely dictated by 
a patient’s mindset and the treatment setting (119), the influences of 

which are amplified by the drug’s effects (120). Set and setting are thus 
optimized in the aims of engendering certain types of putatively 
therapeutic experiences like mystical or “peak” experiences (121).

The third phase of PAP is referred to as integration, a phase that 
entails patients and therapists meeting after the dosing session (s) to 
revisit their experiences. The overarching aims of this phase are to 
process the treatment experiences by, for example, working through 
distressing content and consolidating insights (90, 116). Much like the 
preparation phase, actual integration practices are diverse—a recent 
review identified 10 distinct models of integration which differed in 
their relative emphasis on mind, body, spirit, lifestyle, relationships, 
and the natural world (122). The typical duration of this phase is 
several hours over one to three sessions (90), though PAP practices 
outside of clinical trials may vary significantly.

In sum, PAP can generally be understood as synergistic mind–
body interventions typically conducted in three phases: preparatory 
sessions, one to two doses of psilocybin administered with careful 
attention to set and setting, non-directive psychological support, and 
post-experience integration (80). Actual practices vary significantly, 
and this is particularly true for psychedelic approaches to ketamine, 
where the numbers of treatment sessions range from one to dozens 
(112), dosages range from 0.1 mg up to and beyond 4 mg/kg 
parenterally (123), and routes of administration include intravenous, 
sublingual, intramuscular, and oral (112).

2.1.6. Potential advantages for ketamine as a 
psychedelic

While PAP has demonstrated significant benefits in MDD and TRD 
(92, 124, 125), there are major knowledge gaps and obstacles to 
overcome before real-world implementation, which is anticipated to 
occur within the next several years. For instance, the current 
psychotherapeutic practices of PAP are heterogenous and relatively 
ill-defined though there are ongoing efforts to shift to evidence-based 
approaches like Acceptance and Commitment Therapy (ACT) (118, 
126). The external validity of existing PAP trials is also limited by their 
populations often being highly selected, e.g., by enrolling only the 3–6% 
of screened patients who are relatively free of suicidality and comorbidity 
(91, 125). Further, treatment sessions requiring the continual presence 
of two trained clinicians for upwards of six consecutive hours will 
inevitably be associated with costs in the range of tens of thousands of 
dollars per treatment course and other implementation challenges, such 
as shortages of skilled personnel and infrastructure.

As discussed earlier, ketamine has proven to be somewhat of a 
chameleon in terms of its utilization in the treatment of depression, 
with diverse approaches variously resembling ECT, conventional 
antidepressants, and/or serotonergic psychedelics. In the case of the 
latter, ketamine has numerous advantages as a putative psychedelic: a 
long track-record in medicine, excellent evidence as a treatment of 
severe TRD and suicidality (25, 46), treatment session durations that 
are approximately 75% shorter (87), minimal drug–drug interactions 
with a wide variety of medications (psychiatric and otherwise) (127), 
and safety/efficacy in bipolar affective disorder 1 and potentially 
depression with psychotic features (41, 128). Psychedelic-like models 
of care for ketamine thus warrant consideration and study.

In developing the Montreal model, we aimed to create a relatively 
structured approach to ketamine that capitalizes on its unique 
strengths, is applicable to complex real-world TRD patients, and is 
feasible to implement in resource-limited public healthcare systems.
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2.2. The Montreal model of ketamine for 
TRD: overview and development

Our efforts toward optimizing ketamine for TRD began with 
establishing an IV ketamine service employing an ECT-like model of 
care and relatively standard dosing protocols (39). This approach 
yielded benefits and limitations similar to those found in the 
biomedical ketamine literature: rapid improvements in depression and 
suicidality in approximately 50% of patients, which generally faded 
within days or weeks of the last dose (25).

In the aim of improving our intervention’s sustained efficacy and 
tolerability, our multidisciplinary team took advantage of the relative 
flexibility of a clinical service to implement and evaluate diverse 
nonpharmacological strategies. We drew significant inspiration from 
emerging psychedelic research for the actual ketamine dosing sessions, 
as described in section 2.2.6, but also endeavored to build upon the 
evidence base for conventional psychiatric and psychotherapeutic 
interventions where possible.

As summarized in Table 1, our model has come to occupy a middle-
ground between biomedical and psychedelic approaches to ketamine. 
Below, we provide a narrative account of the “lessons learned” from our 
research endeavors and clinical practice that led to this model’s evolution.

2.2.1. The need for a “psychotherapy-grade” 
therapeutic frame

At the clinic’s outset, we  proposed trials of three ketamine 
infusions to appropriate patients with subsequent treatments to 
be mutually decided upon based on clinical response—much as is 
done with ECT (20). Unlike our experiences with ECT, however, 
we  found that this lack of a clear therapeutic frame generated 
numerous issues including anxieties and perverse incentives regarding 
future treatments. For example, a positive clinical response might 

be perceived to result in fewer possibilities for treatments and contact 
with the team, which nearly all patients felt were beneficial. Many 
early patients thus experienced reemergent symptoms near the end of 
the treatment course—in other words, “termination reactions,” which 
serve to illustrate how ketamine differs from psychiatric interventions 
like ECT.

Termination is generally a subject of some interest in psychiatry 
but is a critical consideration in psychotherapy (129). For instance, 
discussing termination is one of the two main activities in the time-
limited psychodynamic therapy of James Mann (130), who highlights 
the importance of exploring the inevitable end of treatment 
throughout the entire process. This exploration aims to cultivate 
insight and avoid negative outcomes like regression, ambivalence, and 
worsening depression, which may be common and significant. The 
importance of termination and other psychological dynamics in 
psychedelic therapies are increasingly being recognized (131), 
mirroring our own experiences that a brief course of ketamine evokes 
psychological dynamics that more resemble an accelerated short-term 
psychotherapy than a course of ECT (80).

An essential ingredient for any kind of psychotherapy is 
establishing a clear and consistent therapeutic frame. This includes: a 
shared understanding for the treatment activities, the schedule of 
sessions, and clear parameters for communication and follow-up care 
(132). This structure is not just necessary for psychotherapeutic 
activities, it is also understood to be  therapeutic in its own right 
(130, 132).

While most clinical research entails a solid therapeutic frame by 
virtue of the research protocol, explicit efforts are required in clinical 
settings. Our experiences suggest that establishing a “psychotherapy-
grade” therapeutic frame is vital for safety and efficacy with ketamine, 
particularly given the complexity and comorbidity of TRD with 
conditions like personality disorders (4). Not only can such a frame 

TABLE 1 Comparison of ketamine treatment models: biomedical, psychedelic, and the Montreal model.

Treatment 
model

Hypothesized 
mechanism of 
ketamine’s action

Framing of 
ketamine’s 
subjective effects

Protocol 
components

Treatment characteristics

Biomedical

Neurobiological effects that 

address neurochemical and 

structural deficits

Framed as “dissociation”; 

an adverse effect of 

treatment “Set and 

setting” of little 

importance

Psychiatric and medical 

assessment 

Acute treatment course 

Maintenance

Ketamine administered without accompaniment

Subanesthetic dosages (0.5–1.0 mg/kg)

Psychoactive effects minimized/mitigated

Benefits primarily maintained with additional treatments

Psychedelic

Transformative experiences 

that, in synergy with 

neuroplasticity, catalyze 

growth and recovery

Framed as “psychedelic”; 

critical for benefits

“Set and setting” of 

essential importance

Assessment

Psychedelic preparation

Dosing session(s)

Integration

Ketamine administered with guides present

Doses range significantly

Psychoactive effects shaped with various dosages (up to 

4.0 mg/kg) and non-pharmacological adjuncts (e.g., 

blindfolds)

Benefits primarily maintained psychologically, e.g., by 

“integrating” experiences

Montreal 

model

Neurobiological and 

psychological benefits that 

enhance psychiatric care 

and conventional 

psychotherapy

Framed as opportunities 

for experiential learning

“Set and setting” of 

significant importance

Psychiatric and medical 

assessment

Concomitant psychotherapy

Rolling psychedelic preparation, 

treatment, and integration

Maintenance

Ketamine administered with clinicians present

Subanesthetic dosages (0.5–1.0 mg/kg)

Psychoactive effects from relatively low dosing enhanced 

with non-pharmacological adjuncts (e.g., blindfolds).

Benefits primarily maintained with conventional 

psychiatric care including psychotherapy and occasional 

maintenance treatments
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reduce uncertainty and mitigate termination reactions, it provides the 
structure needed for psychological exploration.

2.2.2. The hype bubble: managing expectations
Patients referred to our service often (and increasingly) arrive 

with unrealistically high expectations for ketamine, anticipating 
powerful or even miraculous benefits (133). This clinical phenomenon, 
paralleling the broader psychedelic “hype bubble” (86), poses 
challenges and risks.

Many of our early patients—even those who reported significant 
benefits with ketamine—were disappointed with a lack of life-
changing effects and/or by their transience. This disappointment can 
readily lead to discouragement, hopelessness, and even increased 
suicidality, particularly in patients who have already experienced years 
of past treatment failures.

To mitigate these risks, we began systematically incorporating 
explicit discussions about treatment expectations during all initial 
evaluations, aiming to foster more moderate outlooks and greater 
feelings of agency from the very outset. This includes, for instance, 
emphasizing the importance of behavioral changes (discussed below), 
establishing “backup plans” to be undertaken in case ketamine should 
prove unsuccessful, and generally shifting perceptions of ketamine 
from being a panacea that is passively received toward being one 
important component of a multifaceted and active effort 
toward recovery.

Such conversations can significantly mitigate eventual 
disappointment and hopelessness—especially when undertaken 
before the ketamine treatments have begun.

2.2.3. Behavioral windows of opportunity: 
establishing SMART treatment goals and valued 
directions

As we  began establishing clear therapeutic frames and 
exploring treatment expectations on evaluation, we evolved toward 
explicitly presenting ketamine as follows: an intervention that can 
yield benefits that may well be  significant, yet are likely to 
be transient. Given our lack of resources for maintaining benefits 
by frequently repeating doses, this framing naturally led to direct 
conversations with patients about how a resultant “window of 
opportunity” of symptomatic improvement [and potentially 
enhanced neuroplasticity (96)] might be  best utilized. In other 
words, what activities might be  undertaken during—but also 
before, and after—the ketamine treatments to deliver maximal 
long-term benefits.

Similar questions pertain to the preparation and integration 
phases of psychedelic therapies. However, as experts have commented, 
the psychedelic literature on preparation and integration can 
be relatively vague and inconsistent regarding what these practices 
should entail (122, 126). We thus instead drew from wider bodies of 
knowledge about the relationship between behaviors and psychological 
wellbeing, as well as the well-established practices of goal setting in 
conventional psychotherapies like CBT and ACT.

CBT, the psychotherapy with the greatest evidence-base in 
depression (17), has been proposed by experts as the most obvious 
“default” approach for psychedelic therapies (134). One of CBT’s 
essential components is the collaborative development of personalized 
(and often behavioral) goals (135). The therapeutic value of such 
behavioral goals is further supported by evidence for Behavioral 

Activation Therapy (BAT) (136). BAT is a relatively simple, short-term 
therapy that partially overlaps with CBT but focuses almost entirely 
on pursuing adaptive behavioral changes. According to a 2020 
Cochrane review of 53 studies with 5,495 participants (136), BAT is at 
least as effective in depression as CBT or any other approach that it 
has been compared to.

Based on these therapies and their extensive evidence, our model 
incorporates behavioral goal-setting into evaluation and preparation 
using the common “Specific Measurable Achievable Relevant Timely” 
(SMART) framework (135). Patients and our clinicians establish at 
least three mutually acceptable SMART goals to be initiated before 
beginning ketamine treatments and worked on throughout. These 
generally focus on evidence-based lifestyle changes, such as: 
improving sleep hygiene (137), improving diet (138), establishing 
consistent routines (139), engaging in meaningful social activities 
(140), and/or increasing levels of physical activity (141). Common 
goals include engaging in 20 min of daily walking and establishing 
fixed sleeping hours, which are modest yet highly relevant to our 
populations of patients with TRD who frequently report highly 
irregular routines and extreme behavioral deactivation.

For patients with healthier lifestyles and habits, either on 
evaluation or as the treatment progresses, our goal-setting process 
evolves to more resemble the “committed action” component of 
ACT. I.e., treatment goals become less about engaging in evidence-
based lifestyle changes, and more about pursuing meaningful actions 
that align with an individual’s unique values (126). These ACT-style 
goals are often more abstract than improving sleep hygiene or 
engaging in exercise, for instance, yet generally remain well-suited to 
the specificity and clarity that the SMART framework provides.

Our experiences suggest that the ketamine “treatment situation” 
is an ideal opportunity for such behavioral modifications. Patients’ 
high expectations for ketamine and desires to optimize their chances 
for response can translate into high levels of engagement in pursuing 
changes—which is also best initiated early in the ketamine treatment 
process. In turn, this collaborative goal-setting process can help 
patients cultivate a healthier locus of control, as well as insight into the 
psychological obstacles that contribute to their struggles.

2.2.4. Pharmacologic windows of opportunity: 
optimizing psychiatric medications

Extending our observations that most patients readily engaged 
with difficult but potentially beneficial behavioral goals, 
we hypothesized that the ketamine treatment process might also be an 
opportunity for difficult but potentially beneficial medication changes. 
Of many such potential changes, our most common recommendation 
has been to reduce the use of benzodiazepines and related sedatives 
(BZDRs).

For depression, guidelines only recommend short-term 
benzodiazepines given evidence for tolerance (142), potential harms 
(143), and questionable long-term efficacy (144). Nevertheless, 
approximately half of the patients referred to our service actively 
receive long-term BZDRs—often at high doses (145). In many cases, 
patients report no clear indication for these treatments, nor being 
adequately informed about their potential harms. Given their risks 
and especially the emerging (if conflicting (146)) evidence that 
benzodiazepines may dampen or shorten the antidepressant effects of 
ketamine (147), we  consistently propose a trial of BZDR 
discontinuation to all patients. This typically entails a slow taper such 

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 08 frontiersin.org

that final doses occur within several days of the first 
ketamine treatment.

As with the pursuit of lifestyle goals, patients tend to readily 
engage in such processes when provided with education and support. 
Our recent results from a cohort study of TRD patients receiving 
ketamine in our model found that all were willing to attempt BZDR 
discontinuation, almost all achieved total abstinence during treatment, 
and the majority remained BZDR-free after an average follow-up of 
1 year (145). These results are particularly noteworthy given our 
population’s severity, and that only one prior study that has even 
attempted BZDR discontinuation in patients actively suffering from 
depression (148). In addition to preclinical and clinical evidence 
suggesting that ketamine can mitigate psychological BZDR withdrawal 
symptoms (149–151), we have found that the initiation of a course of 
ketamine is an excellent psychological opportunity to undertake 
rational medication changes (145).

2.2.5. Concomitant psychotherapy: psychological 
accompaniment during a critical period

In addition to optimizing the lifestyles and pharmacological 
treatment of our patients, we  began routinely requiring that our 
patients engage in at least one-hour of weekly evidence-based 
psychotherapy beginning at least 2 weeks before their ketamine 
treatments. The impetus for this addition was multifold:

 1. Significant evidence suggests that psychotherapy has additive 
benefits with pharmacological treatments like oral 
antidepressants—and indeed can sustain the benefits of 
antidepressants after they are discontinued (80, 152). Although 
more research is needed, it is reasonable to suppose the same 
would apply to ketamine, especially given its putative 
neuroplastic effects (95).

 2. Ketamine treatment experiences can generate emotionally-
charged and potentially distressing psychological content, 
in addition to disappointment and interpersonal dynamics 
as discussed above. Without adequate follow-up, such 
content can be harmful or treatment-interfering; with it, 
this content can give rise to fruitful 
psychotherapeutic exploration.

 3. Ketamine’s unique and rapid benefits, especially against 
suicidality (49) and the cognitive impairments of depression 
(48), should theoretically reduce obstacles to productive 
psychotherapy. Indeed, anecdotally, many of our patients’ 
therapists have reported increased engagement with their 
patients during and after their course of 
ketamine treatments.

 4. Patients who are benefitting from this concomitant 
psychotherapy may be  able to continue after the ketamine 
treatment process, as resources and needs dictate, providing a 
comparably inexpensive and safe form of maintenance therapy.

Psychedelic trials similarly incorporate therapy sessions outside 
of drug treatment sessions, but these are almost always conducted by 
the same clinicians (116). Partly due to resource constraints, we are 
intentionally flexible regarding these therapists, who may be external 
therapists from our hospitals, referring psychiatric services, or the 
community, or learners rotating in the service. Some such therapies 
are in place prior to evaluations, and others are arranged to begin 

alongside the ketamine process. As such, our model does not specify 
the exact type of therapy, but rather requires any evidence-based 
approach, such as CBT or ACT, that a particular patient is willing 
to pursue.

This use of concomitant psychotherapy occurring alongside—but 
somewhat independently of—ketamine treatments is atypical for 
psychedelic approaches but very common in existing psychiatric 
models of care. I.e., patients being treated by psychotherapy plus 
conventional medications and/or neurostimulation typically receive 
care from multiple clinicians, who (ideally) work in 
close collaboration.

The flexibility afforded by this approach has obvious feasibility 
benefits, such as alleviating the need for all treating clinicians to 
be  experts in both conventional psychotherapy and ketamine/
psychedelic approaches. It also aligns well with extensive evidence that 
therapist-patient alliances are more strongly related to outcomes than 
are technique specifics in depression (153). In other words, one may 
generally expect more benefits from prioritizing concomitant 
psychotherapy characterized by strong therapeutic alliances than by 
specific techniques.

In cases where a patient’s comorbid conditions suggest that a 
particular technique is particularly likely to be  beneficial—e.g., 
trauma-focused therapy for comorbid PTSD (154)—the model’s 
flexibility also allows for prioritizing a certain therapeutic approach. 
This is an important benefit given that TRD populations have high 
rates of diverse comorbidities (7).

In our experiences, the various benefits of implementing 
psychotherapy in a concomitant fashion generally outweigh the 
potential drawbacks, provided that ketamine clinicians and 
psychotherapists work in close coordination.

2.2.6. Psychedelic-inspired treatment sessions
The aforementioned aspects of the Montreal model largely pertain 

to what happens outside of actual ketamine treatment sessions. They 
were mostly inspired by conventional psychiatric evidence and may 
thus hold relevance for even purely biomedical approaches to IV 
ketamine. In contrast, the following sections describe our approach to 
the actual ketamine dosing sessions, which has largely been informed 
by the psychedelic paradigm.

As discussed, there are conflicting biomedical and psychedelic 
views about the altered states of consciousness engendered by 
ketamine: are they inconvenient treatment side-effects, or are they 
essential drivers of psychological benefits? Having administered 
hundreds of treatments with diverse contexts and framings, our view 
lies between these extremes. We  have come to see ketamine 
experiences as neither unimportant nor as essential, but rather as 
valuable opportunities for experiential learning when paired with 
appropriate settings and mindsets.

2.2.6.1. Reconciling the biomedical and psychedelic 
ketamine paradigms: the analogy of dreams

Since its discovery, ketamine’s unique psychoactive effects have 
inspired countless descriptors. Indeed, before the label “dissociative” 
was chosen, the term “dreaming” had been proposed by its 
creators (155).

In the decades since, the anesthesia literature has found utility in 
both terms: while ketamine is typically described as a “dissociative 
anesthetic,” the phenomena of “ketamine dreams” during anesthesia 
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have also received significant attention (156–158). In psychiatric 
contexts, dreams can similarly serve as powerful analogies for 
understanding ketamine’s multifaceted effects and reconciling its 
divergent bodies of literature.

Much as dreams often contain bizarre transformations of 
memories and emotions, ketamine experiences are often described as 
visions of current and past events juxtaposed with perceptual 
distortions (87, 112, 159). Experiences of death and dying, well-known 
to occur in dreams, are also more common with ketamine than any 
other psychotropic drugs (160, 161). And, just as the meaning and 
interpretations of dreams varies dramatically across cultures and 
contexts—and indeed, amongst schools of psychotherapy (162, 163)—
the personal significance of ketamine experiences is shaped by 
their framings.

When introduced as pathological or meaningless, patients are 
prone to dismissing ketamine experiences akin to hastily forgotten 
dreams (158). Conversely, just as patients report enhanced dream 
recall and significance when working with dream-oriented 
psychotherapists (163), framing ketamine experiences as potentially 
meaningful can increase their attributed importance and clarity. This 
may arise from a clinician’s explicit statements or by their implicit 
communications, including simple demonstrations of curiosity 
toward a patient’s ketamine experience.

In our services, we  gradually evolved away from presenting 
ketamine’s effects as relatively meaningless dissociation-like 
experiences toward being more reflections of one’s mind and one’s 
contexts. This shift yielded a double-edged sword. On one hand, such 
framings can result in reports of more vivid ketamine experiences 
characterized by greater personal significance, perceived insights, and 
emotionality. On the other hand, distressing experiences such as near-
death experiences can be all the more distressing when they have been 
framed as meaningful rather than somewhat random or insignificant.

Although further study is needed, we have found that presenting 
ketamine experiences as being reflective of one’s inner landscape is 
consistent with their phenomenology and is beneficial overall. 
Experiences characterized by autobiographical memories, bizarre 
symbolism, and even recent media exposure can all be sources of 
catharsis and/or insight (164)—but only with supportive contexts and 
adequate psychological support.

2.2.6.2. The importance of treatment settings
We have administered ketamine in settings ranging from 

dedicated outpatient spaces (resembling the living-room like 
environments of psilocybin trials) (90), to barren inpatient facilities. 
As has been described with serotonergic psychedelics and esketamine 
(90, 165), our experiences have repeatedly confirmed the value of 
calm, de-medicalized rooms toward reducing the distress associated 
with altered states of consciousness.

Perhaps more importantly, the simple use of blindfolds can 
dramatically alter patient experiences. By reducing the external 
stimuli that ground patients in their physical environments, patients 
describe blindfolds as greatly increasing the degree and intensity of 
perceptual changes induced by ketamine. Likely as a result of 
blindfolds and other contextual factors, and in contrast to others 
(166), we  have consistently found that subanesthetic dosages of 
ketamine, e.g., 0.5 mg/kg, can produce powerfully psychedelic 
experiences including high scores on the Mystical Experience 
Questionnaire (164, 167).

If blindfolds increase the subjective intensity of ketamine 
experiences, music can significantly influence their content (168). As 
we have reported (169), patients who have received ketamine infusions 
with and without music describe that music can generate vivid 
synesthetic visions, reduce anxiety, and support exploration of 
ketamine experiences. These powerful impacts motivated our recently 
completed RCT where 32 patients were randomized to receive music 
or matched non-music support (e.g., engaging in relaxation or simple 
mindfulness exercises) during their course of ketamine 
treatments (13).

The results of this trial, currently under peer-review, demonstrate 
that music can dramatically alter patient experiences. Indeed, based 
on our patients’ reports, we have come to see the selection of music as 
of equal importance to the selection of a psychotherapeutic approach, 
in line with music being analogized as a “hidden therapist” in 
psychedelic studies (94). Our process for doing so is described below.

2.2.6.3. Experiential learning: process over content
Administering ketamine in psychedelic-like contexts—e.g., with 

blindfolds, music, and some expectation for meaningfulness—has 
important clinical and ethical considerations. For instance, false 
memories of past traumas have been well-described in relation to 
various mind-altering substances (170), and patients may experience 
more disappointment when expecting profound mystical experiences 
versus transient dissociation-like experiences (86).

Partly to mitigate potential harms of false memories or other 
unintended consequences of heightened suggestibility, partly to 
reduce distress associated with challenging or disappointing 
experiences, and partly because of greater perceived relevance for the 
day-to-day lives of our patients, we have come to emphasize how a 
particular patient experiences a ketamine treatment more than what 
it may have evoked. In other words, we have found that a treatment’s 
process makes for a superior therapeutic focus versus its content.

This view is well-aligned with CBT and ACT models of 
psychedelic experiences as powerful opportunities for experiential 
learning, such as “learning to let go” (126, 171). I.e., that the practice 
of navigating all varieties of psychedelic experiences—bizarre, 
autobiographical, joyful, terrifying, and so on—can translate into 
increased capacities for acceptance and reduced needs for experiential 
avoidance beyond the treatments. These active practices have clear 
significance for day-to-day living with depression and are arguably 
better supported by non-psychedelic psychotherapy research (126, 
171, 172) than, for instance, more passively receiving a 
mystical experience.

In addition to validating evoked emotions, our clinicians thus 
orient all phases of the ketamine treatment process toward cultivating 
curiosity for one’s current-moment experience, “defusing” challenging 
thoughts (171), and taking value-driven actions. For instance, each 
treatment is begun with brief exercises like body scans or the mindful 
focusing of attention on the breath. Patients are encouraged by their 
clinicians to avoid suppressing emotions or labeling sensations with 
judgmental terms, but rather to fully experience them without 
becoming entangled in their associated cognitions. The same 
orientation is encouraged throughout the actual ketamine experiences, 
and similar exercises are recommended between sessions.

In essence, our psychological approach can be summarized as 
gentle encouragement to: feel emotions, defuse thoughts, and change 
behaviors. In alignment with the establishment of behavioral goals at 
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the treatment’s outset, the aim is to facilitate experiential learning with 
ketamine treatments toward cultivating engaged, collaborative, and 
flexible life orientations as a corrective force to the passivity, rigidity, 
and nihilism, commonly found in TRD (78).

2.2.6.4. Psychedelic experiences as amplifiers of 
conventional psychotherapeutic mechanisms

A common (if unsubstantiated) description of psychedelic 
experiences is that one or few experiences can provide the equivalent 
psychological benefits of years of talk therapy (173). How this might 
occur, however, remains uncertain.

In this subsection, we  share preliminary hypotheses based on 
clinical observations, quantitative and qualitative research of our 
patients regarding the psychological mechanisms that may underly 
psychedelic ketamine experiences. These are presented in Table 2 and 
related to known mechanisms of conventional psychotherapy where 
applicable. Although further research is required, we  suggest that 

these processes are not specific to ketamine, nor to TRD, but may 
rather be expected to arise in any therapeutic clinical situation where 
a patient receives a powerful psychoactive drug with 
psychological accompaniment.

2.2.6.5. Psychedelics as amplifiers of patient preferences
As mentioned above, the Montreal model was recently evaluated 

in an RCT examining the effects of music on ketamine infusions in 
patients with TRD (13). Two key themes to emerge repeatedly from 
conducting this study were the importance of patient preferences and 
the therapeutic value of choice.

A key difference between our protocol and those employed in 
most PAP studies is our use of six relatively brief ketamine infusions 
over 4 weeks, rather than one or two longer psilocybin sessions (91, 
92). This dosing protocol—largely inspired from the biomedical 
ketamine literature—has turned out to provide unique opportunities 
for iterative treatment tailoring. For instance, participants can 

TABLE 2 Postulated psychological therapeutic mechanisms underlying ketamine and other psychedelic drug experiences.

Mechanisms found in 

conventional 

psychotherapy

Exposure Exposure to thoughts, sensations, and emotions that may be otherwise avoided has been proposed as a “transdiagnostic 

component of [all] successful psychotherapies” (174). This process may be explicit, as in behavioral treatments of 

phobias (154), or more implicit, as in explorations of conflictual feelings in psychodynamic psychotherapy (175). 

Psychedelic experiences can offer powerful opportunities for such exposure in that they almost universally provide 

vivid experiences of challenging internal content (134).

Experiential learning Successfully engaging in a therapeutic process can impart skills and learning that extend beyond the specific content 

that may have been addressed. For instance, a fundamental goal of CBT is for patients to learn to “become their own 

therapists,” applying various skills to diverse situations (176). Similarly, navigating the distressing or bizarre content of 

psychedelic experiences can impart (or even condition) skills for increasing “acceptance” of distressing internal content 

(171). This particular mechanism against experiential avoidance is attracting significant attention, and indeed has been 

recently operationalized in the Acceptance/Avoidance-Promoting Experiences Questionnaire (177).

Reparative interpersonal 

interactions

A core common factor of psychotherapy is a strong patient-therapist relationship (153), which is essential for 

collaboration and a key source of corrective interpersonal experiences. Psychedelic treatments entail even more 

vulnerability and thus require even more trust than conventional psychotherapy. This may serve to magnify the impact 

of reparative interpersonal interactions, as well as potential interpersonal harms (131).

Increasing 

understanding of, and 

interest in, one’s own 

mind

Many psychotherapies aim to increase awareness of previously underappreciated aspects of one’s mind, e.g., by 

exploring “core beliefs” in CBT and the meanings of dreams in psychodynamic therapy (163, 176). Psychedelic 

experiences, practically by definition, can involve vividly experiencing aspects of one’s mind that are otherwise beyond 

awareness. Such experiences may bestow particular insights (178), and may also generally enhance curiosity toward 

one’s inner world.

Decreasing excessive or 

maladaptive certainty

Conventional psychotherapies aim to revise maladaptive beliefs in various ways, including engaging in behavioral 

experiments (136), directly challenging cognitions (176), and cultivating distance from thoughts (126). Psychedelic 

experiences may similarly decrease certainty in prior beliefs, simply by virtue of having lived a radically different form 

of consciousness or emotional state, or by direct pharmacological actions as postulated in the Relaxed Beliefs Under 

Psychedelics (REBUS) model (179).

Emotional release Although their conceptualizations vary widely, nearly all psychotherapies entail the mobilization and expression of 

emotions toward therapeutic ends (180). Psychedelic drugs are well known to evoke strong emotions, and certain 

emotional experiences—emotional “breakthroughs”—are amongst the most robust predictors of psychedelic benefits 

(104).

Relatively unique 

psychedelic 

mechanisms

Temporary reprieve 

from suffering

Patients living with chronic psychiatric disorders often experience prolonged and uninterrupted periods of suffering. 

Temporarily experiencing a profoundly different state, even if strange or meaningless, can offer a beneficial “pause”—

albeit one that may be linked to the development of addiction or pro-avoidance beliefs, as has been observed with 

psychedelics (177).

Connectedness, awe, 

and mysticism

A growing body of literature has reported on relatively unique features of psychedelic drug experiences, including 

heighted feelings of connectedness (181), of awe (182), and (potentially relatedly) mystical experiences (167), all of 

which have been linked to clinical benefits.
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be actively engaged in selecting each treatment’s music based on their 
previous treatment experiences and their current-moment 
preferences, rather than relying on a standard playlist for all patients 
as in most psychedelic studies (90, 94).

Meta-analytic evidence demonstrates that incorporating patient 
preferences into clinical processes can improve outcomes (183, 184). This 
may be especially true for psychedelic treatments, given that these drugs 
can powerfully enhance the influence of contexts. For instance, an 
individual’s slight typical preference for a particular playlist over another 
can be  magnified by psychedelic substances into radically different 
experiences. From this angle, there can be no “best” musical playlist for 
psychedelic therapy, but rather a best choice for a given patient on a given 
day, and the same may be said of many elements of a psychedelic treatment.

We thus take advantage of our six treatment sessions to 
incorporate patient choice at every opportunity, within the 
boundaries of the therapeutic frame. Beyond the co-selection of 
music, this includes collaborative selection of behavioral goals and 
the nature of psychological support provided during ketamine 
treatments, which may include quiet accompaniment, breathing 
exercises, or guided body scans. Many of our patients have reported 
that such adaptations have both direct benefits—e.g., finding music 
that’s well-suited to a given treatment—as well as indirect benefits, 
such as increasing their feelings of engagement and autonomy.

2.2.6.6. Building momentum: rolling preparation, 
treatment, and integration

Our model’s six intravenous ketamine treatments provide patients 
with a similar amount of time experiencing an altered state of 
consciousness as two doses of psilocybin (91, 124, 125). However, this 
time is spread out over 4 weeks rather than one or two. This pattern of 
shorter but more frequent doses over longer time periods gives rise to 
distinct temporal dynamics.

Rather than the three distinct PAP phases of preparation, treatment, 
and integration, we describe our model’s equivalent treatment phases 
as “rolling”: each treatment serves as preparation for the subsequent 

treatment and integration of the previous. An experience characterized 
by difficulties in “letting go,” for instance, can be revisited in subsequent 
treatments toward gradually building capacities for acceptance (169). 
Similarly, feelings of disappointment with an experience’s content or its 
after-effects can be  translated into more realistic expectations for 
subsequent treatments. In turn, patients often report revisiting 
disappointment or distressing content from previous sessions with 
greater equanimity, clarity, or emotional catharsis.

In this way, our therapeutic process more resemble the gradual 
exploration and skill-building of conventional psychotherapies 
such as CBT (171), rather than breakthrough or mystical models 
of PAP (104, 105). Although more research is needed, we believe 
that this slower-but-steadier endeavor is better suited to complex 
patients suffering from severe and chronic TRD given that six 
treatment visits provide multiple opportunities to become engaged 
in the treatment process, revisit behavioral goals, and 
consolidate insights.

3. Results: the Montreal model of 
ketamine for TRD

Having reviewed the underlying rationale, in the following 
sections we  present the four phases of the treatment model, 
summarized in Figure 1.

3.1. Psychiatric referral and assessment

Given the significant rates of psychiatric and medical comorbidity 
in TRD (7), a thorough 90-min psychiatric assessment is an essential 
first-step in our model [in addition to standard medical investigations 
(39)]. Its key aspects, summarized in Table 3, include confirming 
psychiatric diagnoses, reviewing current and past treatments, and 
eliciting current-moment lifestyle factors.

FIGURE 1

Overview of the treatment components and session activities of the Montreal model of ketamine for treatment-resistant depression.
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3.2. Initial preparation and concomitant 
psychotherapy

For a patient deemed to be  a good candidate, two to three 
preparatory sessions ranging from 30 to 60 min in length are 
undertaken prior to beginning ketamine treatments, as summarized 
in Table 4. These sessions are guided by the information gathered 
during evaluation and aim to establish a shared understanding of 
ketamine’s effects and the treatment process as detailed in section 2.2. 
I.e., that ketamine can potentially provide “windows of opportunity” 
of symptomatic relief from depression and psychologically beneficial 
treatment experiences, both of which can facilitate longer-term efforts 
toward recovery.

3.3. Psychedelic-like ketamine treatment 
sessions: rolling preparation, treatment, 
and integration

The actual ketamine treatment course typically entails six 
infusions over the course of 4 weeks at standard dosages: 0.5 mg/
kg infused over 40 min, twice per week for 2 weeks then once 
weekly for 2 weeks. These roughly 2-h sessions occur in comfortable 
and (ideally) esthetically pleasing dedicated rooms, with at least 
one clinician present throughout to ensure adequate safety 
monitoring and accompaniment.

These treatments are administered with hallmarks of the 
psychedelic paradigm: blindfolds, “rolling” integrative and preparatory 
psychological support, and music and/or mindfulness exercises. 
Ketamine experiences are framed as being meaningful in terms of 
their process, and potentially their content. Although the stated 
emphasis of these sessions is on experiential learning, clinicians are 
mindful of other known and hypothesized psychotherapeutic 
mechanisms summarized in Table  2, such as emotional release. 
Sessions follow a structured course as per Table 5.

3.4. Follow-up and maintenance

A major impetus for the development of the psychological aspects of 
the Montreal model has been the goal of minimizing the need for ongoing 
ketamine treatments, which can be burdensome, costly, and potentially 
associated with long-term psychological and physiological harms (32, 33, 
78). Although more research is needed, our experiences and emerging 
results suggest strong maintenance of benefits in many cases. For instance, 
we have recently reported the case of a patient who has remained remitted 
from severely refractory TRD (and withdrawn her requests for medical 
aid in dying for depression) since several years (12).

Maintenance of benefits in our model takes three forms, tailored 
to patients according to their unique trajectory, comorbidity, and 
psychosocial circumstances as detailed in Table  6: medication/
neurostimulation, concomittant psychotherapy, and maintenance 

TABLE 3 Psychiatric assessment aspects and rationales.

Aspect Key variables Rationale

Psychiatric diagnoses Unipolar or bipolar depressive disorder

Comorbidity including personality traits and disorders

Active suicidality

To confirm indication and inclusion/exclusion criteria (see Supplementary 

Information). Of note, our major exclusion criterion is substance use, given the 

potential for iatrogenic harms. We do not exclude patients with comorbidities such as 

personality disorders, insofar as these do not pose major safety concerns or interfere 

with forming adequate working alliances. Similarly, acute suicidality is not an exclusion 

criterion, but does necessitate active exploration and safety planning.

Past psychiatric 

treatment history

Past medication, neurostimulation, and psychotherapy 

trials including duration, adherence, and response

To confirm and stage resistance [e.g., using the Dutch Method (185)], elicit potentially 

beneficial medication changes, and establish “backup” treatment plans should ketamine 

prove to be ineffective.

Current psychiatric 

treatments

Medications, psychotherapy, and neurostimulation To identify potentially beneficial medication changes and ensure concomitant 

psychotherapy for the ketamine treatment process

Medical history and 

treatments

Neural, cardiovascular, renal, and hepatic health

Conditions commonly associated with depression such 

as thyroid disorders, anemia, and obstructive sleep apnea

To ensure physical safety with ketamine and to address medical conditions that may 

be contributing to depressive symptoms, particularly obstructive sleep apnea (137).

Lifestyle and habits Substance use

Sleep

Exercise

Routine

Diet

Daily activities

To evaluate risk for substance abuse and identify key areas for evidence-based 

psychoeducation and treatment goals.

Current psychosocial 

situation

Current stressors

Important social supports

To ensure adequate support for an intensive treatment process and to orient 

psychosocial interventions.

Illness narratives Patients’ understanding of the causes of their depression 

and their potential resolutions

To better understand an individual’s sense of their own illness such that empowered, 

collaborative therapeutic narratives may be co-created.

Expectations Patients’ understanding of how ketamine may 

be therapeutic and their potential role in the treatment

To elicit and potentially mitigate unrealistic or overly passive expectations for 

treatment.
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ketamine treatments. In alignment with our conception of ketamine 
as not being a standalone treatment, but rather a catalyst for 
multifaceted psychological and psychiatric care, additional ketamine 
sessions are only one component of maintenance therapy in the 
Montreal model. As presented to patients on first evaluation and in 
alignment with all treatment phases, the maintenance phase 
emphasizes the importance of behavioral changes and continual 
collaborative efforts in the pursuit of lasting recovery from TRD.

4. Discussion

Depression, particularly when refractory to current 
treatments, represents a significant global health challenge. The 
(re-)emergence of ketamine and serotonergic psychedelics as 
potential treatments for depression is generating considerable 
interest. However, uncertainties remain regarding the integration 
of these innovative treatments into existing psychiatric 

TABLE 4 Goals of preparation, in approximate order.

Goal Details

Establishing a treatment frame Agreeing upon treatment details including the number and timing of sessions, as well the parameters for communication and 

follow-up.

Cultivating a strong therapeutic alliance Exploring recent and past life events with empathy and curiosity.

Psychoeducation and management of 

expectations

Presenting ketamine as an off-label treatment, potentially acting through enhanced neuroplasticity, which may yield significant if 

transient psychiatric benefits.

Determining behavioral treatment 

goals

Collaboratively determining at least three evidence-based, SMART behavioral goals to be pursued before, during, and after the 

ketamine treatments such as improving sleep hygiene practices, engaging in regular exercise, and pursuing valued action.

Optimizing medications Deciding upon and initiating potentially beneficial medication changes such as a trial discontinuation of benzodiazepines or 

switching ineffective antidepressants.

Framing the ketamine experience Presenting ketamine experiences as person-specific and context-dependent, which range greatly in their content and are variously 

described as dissociative, mystical, and/or dream-like. Emphasizing the importance of process over content—e.g., that the 

treatment experiences provide opportunities for cultivating curiosity and acceptance.

Trial mindfulness exercise Undertaking a brief mindfulness exercise such as body scanning or thought defusing in alignment with the aim of experiential 

learning during ketamine experiences.

Music discussion Exploring an individual patient’s relationship to music and their preferences, to determine which music (if any) will be used for the 

first treatment.

Arranging for concomitant 

psychotherapy

Discussing and arranging for at least 1 h weekly of evidence-based psychotherapy to be initiated prior to the ketamine treatments 

beginning.

TABLE 5 Ketamine treatment session activities, in order.

Activity Description

Check-in Any recent life events, medical/psychiatric risk, symptomatic changes, changes of treatments, experiences in concomitant 

psychotherapy, and progress on treatment goals since the previous visit are reviewed. The treatment’s eventual termination is discussed 

explicitly, particularly during the last treatments of the course.

Rolling integration The experiences of the last ketamine treatment (if relevant) are discussed, with an emphasis on particularly meaningful content, the 

activities used to “integrate” the experience, and their relevance of the experiences toward day-to-day life.

Establish intentions and activities 

for the current session

Goals for the current ketamine treatment are mutually agreed upon, including what, if any, music will be employed (including 

listening to brief excerpts where desired) and the degree of guiding from the clinicians.

Ketamine initiation After ensuring satisfactory baseline hemodynamic parameters, psychological readiness, and consent to proceed, an intravenous line is 

installed and the infusion is started.

Ketamine infusion A brief mindfulness exercise is undertaken, consisting of observing and cultivating curiosity for one’s mind, one’s breathe, and any 

notable physical sensations. For sessions conducted with music, the selected playlist —typically 50–60 min—is then begun via both 

headphones and speakers, which usually limits further interaction until its completion. For sessions conducted without music, 

clinicians gently encourage patients to practice openness and acceptance to whatever the experience evokes, following the patient’s 

lead and checking-in at least every few minutes. Blood pressure is measured at 10–15 min intervals and both heartrate and oxygen 

saturation are monitored throughout.

Debrief Following the completion of the 40-min infusion or the music playlist (if music has been employed), clinicians engage in discussion 

with patients about their experiences for about 20–30 min. The therapeutic stance prioritizes sitting with and validating any strong 

emotions, highlighting moments of success or difficulties in “letting go,” and revisiting prior intentions and past ketamine experiences.

Rolling preparation Plans for the next days and the subsequent treatment are reviewed and discussed, including the established behavioral goals.

Discharge Once patients are psychologically and physiologically ready, with vital signs within normal limits, they are discharged with reminders 

of safety considerations and encouragement to contact the ketamine clinicians in case of adverse reactions or significant distress.
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services—standardized, resource-efficient treatment models 
represent a pressing need.

In this article, we present the Montreal model of ketamine for 
TRD, a biopsychosocial approach developed gradually over years of 
real-world clinical experiences and research endeavors. Our aim has 
been to help bridge the current divide between biomedical and 
psychedelic models of ketamine while aiding in the interpretation of 
our recent and upcoming research results (12, 13, 145, 164, 169). 
We  have thus endeavored to provide sufficient information for 
researchers and clinicians from diverse backgrounds to understand 
our approach, from its theoretical underpinnings up to its session 
activities and clinical implementation.

For researchers and clinicians most familiar with biomedical 
perspectives on ketamine, we suggest that the incorporation of 
psychological treatment adjuncts may feasibly address ketamine’s 
major limitations. This includes establishing clear therapeutic 
frames, leveraging the increased motivation and the windows of 
opportunity that the ketamine treatment situation can provide, 
and delivering ketamine with contexts that permit psychedelic-
like experiential benefits. As we have described throughout the 
article, these psychological enhancements may improve  
the tolerability and sustained efficacy of ketamine, offering a 
resource-efficient alternative to frequently re-administering  
doses.

For those familiar with the psychedelic paradigm, we have 
reviewed aspects of conventional psychotherapy research and 
presented our experiences conducting a form of psychedelic 
therapy in real-world psychiatric contexts. The challenges and 
potential solutions described above may hold relevance to for the 
upcoming transition from clinical trials to clinical care that drugs 
like psilocybin face. We also highlight potential advantages that 
psychedelic-ketamine models offer over serotonergic psychedelics 
such as psilocybin. Our model’s six ketamine treatments yield 
approximately the same amount of time in an altered state of 
consciousness as 12 psilocybin treatments but spread out over 
multiple sessions. The associated “rolling” therapeutic rhythm 
may better suited to managing expectations, navigating 
psychological challenges, and supporting behavioral changes in 
highly refractory cases. Other relatively short psychedelic-like 
drugs, like N,N-Dimethyltryptamine (DMT) and nitrous oxide, 
may be readily employed in similar models.

Yet the uniqueness of ketamine extends beyond its short duration 
of action—it is also arguably the most forgiving putative psychedelic. 
As the biomedical ketamine literature demonstrates, its psychoactive 
effects can be distressing when administered in medical environments 
(79), but at nowhere near the degree that would be expected from 
psilocybin or other classical psychedelics in such contexts—as 
demonstrated by the near ubiquitous distress seen in the early 
psilocybin and LSD psychotomimetic literature (100). Ketamine is 
also arguably much better suited for suboptimal real-world contexts 
given its meta-analytic evidence for safety and benefits even without 
psychological support, and in highly severe patients—including those 
with active suicidality and bipolar disorder (41, 46). Indeed, our recent 
RCT (manuscripts currently under review) investigating music with 
ketamine found both the music and non-music interventions to 
be effective and tolerable even in a population characterized by high 
rates of comorbidity, suicidality, and chronicity (12). Based on 
preliminary scientific evidence in the literature, we believe that the 
Montreal model of ketamine may prove to be  valuable in other 
populations, such as patients grappling with depression in the final 
stages of life (187).

In conclusion, we join with experts calling for future research into 
the psychological aspects of depression and TRD (78), beyond 
ketamine and psychedelics. Just as criticisms of “biological 
reductionism” and “psychedelic exceptionalism” have been raised 
regarding the respective biomedical and psychedelic literatures (188, 
189), the broader field of depression research would benefit from more 
multifaceted and integrative approaches. This article, in alignment 
with the Montreal model, endeavors to consider how overlooked 
facets of depression, such as maladaptive behavioral patterns and 
psychological dynamics, interact with pharmacology. Future research 
should explore and dissect the psychological factors incorporated in 
the Montreal model in the pursuit of treatment models that empower 
patients to create change and cultivate a sense of agency in 
their recovery.

Data availability statement

The original contributions presented in the study are included in 
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TABLE 6 Forms of maintenance therapy and their rationale.

Form Rationale

Medication/neurostimulation The vast majority of our patients receive conventional medications before, during, and after the ketamine treatment process. 

Although a patient’s regimen might be optimized in advance of the ketamine treatments—e.g., by a trial discontinuation of 

benzodiazepines—we generally anticipate that the severity and chronicity of our TRD population will necessitate long-term 

medications like antidepressants and mood stabilizers, most of which all highly compatible with ketamine. Additionally, some 

patients opt to initiate or continue neurostimulation treatments such as transcranial magnetic stimulation.

Concomitant psychotherapy A major benefit of the Montreal model’s concomitant psychotherapy is the flexibility that is afforded by having patients followed by 

psychotherapists semi-independently of the ketamine treatment process. As described above, where indicated and available, this 

allows patients to continue their conventional concomitant psychotherapy at regular or as-needed frequencies.

Maintenance ketamine treatments We offer one-off ketamine maintenance sessions for responders at a frequency of approximately every 4–6 months. The rhythm of 

these sessions resembles the practice of psychotherapy “booster” sessions, which have been shown on meta-analysis to successfully 

maintain psychological benefits of therapy at a frequency of roughly every 3–6 months (186). These sessions are conducted much 

like acute treatments, including an emphasis on revisiting behavioral goals and experiential learning.

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 15 frontiersin.org

Author contributions

NGa: Conceptualization, Methodology, Supervision, Writing –  
original draft, Writing – review & editing, Funding acquisition. 
JD: Conceptualization, Methodology, Supervision, Writing – 
original draft, Writing – review & editing. JT-L: Writing – review 
& editing, Conceptualization, Data curation. NGo: Writing – 
review & editing, Conceptualization. AL: Writing – review & 
editing. KL: Writing – review & editing. DE: Writing – review & 
editing. SD: Writing – review & editing. GT: Supervision, Writing 
– review & editing. SR: Conceptualization, Supervision, Writing 
– original draft, Writing – review & editing, Funding acquisition, 
Methodology. SR-D: Supervision, Writing – original draft, 
Writing – review & editing, Funding acquisition. KG: 
Conceptualization, Supervision, Writing – original draft, Writing –  
review & editing, Data curation, Funding acquisition, 
Methodology.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This work was 
funded by the Reseau québécois sur le suicide, les troubles de l’humeur 
et les troubles associes (RQSHA), as well as unrestricted charitable 
funds from the Doggone Foundation.

Acknowledgments

The authors would like to express gratitude to the many patients 
who shared their experiences and offered feedback throughout the 
development of this therapeutic model.

Conflict of interest

AL has received grant support from MED-EL and Oticon Medical. 
DE has received funding from NIHR and was scientific advisor for 
Mydecine, Entheon Biomedical, Clerkenwell Health, Smallpharma Ltd. 
and Field Trip Health Ltd. SR received a salary award from the Fonds 
de recherche du Québec - Santé, receives grant funding from Mitacs, is 
on a steering committee for AbbVie, and owns shares of Aifred Health.

The remaining authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Patten SB, Williams JVA, Lavorato DH, Wang JL, McDonald K, Bulloch AGM. 

Major depression in Canada: what has changed over the past 10 years? Can J Psychiatr. 
(2016) 61:80–5. doi: 10.1177/0706743715625940

 2. Demyttenaere K, Van Duppen Z. The impact of (the concept of) treatment-resistant 
depression: an opinion review. Int J Neuropsychopharmacol. (2019) 22:85–92. doi: 
10.1093/ijnp/pyy052

 3. Nemeroff CB. Prevalence and management of treatment-resistant depression. J Clin 
Psychiatry. (2007) 68:17–25.

 4. Jaffe DH, Rive B, Denee TR. The humanistic and economic burden of treatment-
resistant depression in Europe: a cross-sectional study. BMC Psychiatry. (2019) 19:247. 
doi: 10.1186/s12888-019-2222-4

 5. Weinberger AH, Gbedemah M, Martinez AM, Nash D, Galea S, Goodwin RD. 
Trends in depression prevalence in the USA from 2005 to 2015: widening 
disparities in vulnerable groups. Psychol Med. (2018) 48:1308–15. doi: 10.1017/
S0033291717002781

 6. Johnston KM, Powell LC, Anderson IM, Szabo S, Cline S. The burden of treatment-
resistant depression: a systematic review of the economic and quality of life literature. J 
Affect Disord. (2019) 242:195–210. doi: 10.1016/j.jad.2018.06.045

 7. Lundberg J, Cars T, Lööv SÅ, Söderling J, Sundström J, Tiihonen J, et al. Association 
of treatment-resistant depression with patient outcomes and health care resource 
utilization in a population-wide study. JAMA Psychiatry. (2022) 80:167–75. doi: 10.1001/
jamapsychiatry.2022.3860

 8. Fekadu A, Wooderson SC, Markopoulo K, Donaldson C, Papadopoulos A, Cleare 
AJ. What happens to patients with treatment-resistant depression? A systematic review 
of medium to long term outcome studies. J Affect Disord. (2009) 116:4–11. doi: 10.1016/j.
jad.2008.10.014

 9. Li G, Fife D, Wang G, Sheehan JJ, Bodén R, Brandt L, et al. All-cause mortality in 
patients with treatment-resistant depression: a cohort study in the US population. Ann 
General Psychiatry. (2019) 18:23. doi: 10.1186/s12991-019-0248-0

 10. Reutfors J, Andersson TML, Brenner P, Brandt L, DiBernardo A, Li G, et al. 
Mortality in treatment-resistant unipolar depression: a register-based cohort study in 
Sweden. J Affect Disord. (2018) 238:674–9. doi: 10.1016/j.jad.2018.06.030

 11. Anand A, Mathew SJ, Sanacora G, Murrough JW, Goes FS, Altinay M, et al. 
Ketamine versus ECT for nonpsychotic treatment-resistant major depression. N Engl J 
Med. (2023) 388:2315–25. doi: 10.1056/NEJMoa2302399

 12. Garel N, Nazon M, Naghi K, Willis E, Looper K, Rej S, et al. Ketamine for 
depression: a potential role in requests for medical aid in dying? Int Clin 
Psychopharmacol. (2023) 38:352–5. doi: 10.1097/YIC.0000000000000462

 13. Music as an intervention to improve hemodynamic tolerability of ketamine in 
depression - full text view, ClinicalTrials.gov. (2023). Available at: https://clinicaltrials.
gov/ct2/show/NCT04701866

 14. Bozymski KM, Crouse EL, Titus-Lay EN, Ott CA, Nofziger JL, Kirkwood CK. 
Esketamine: a novel option for treatment-resistant depression. Ann Pharmacother. 
(2020) 54:567–76. doi: 10.1177/1060028019892644

 15. Cole EJ, Stimpson KH, Bentzley BS, Gulser M, Cherian K, Tischler C, et al. 
Stanford accelerated intelligent neuromodulation therapy for treatment-resistant 
depression. AJP. (2020) 177:716–26. doi: 10.1176/appi.ajp.2019.19070720

 16. Zhou X, Ravindran AV, Qin B, del Giovane C, Li Q, Bauer M, et al. Comparative 
efficacy, acceptability, and tolerability of augmentation agents in treatment-resistant 
depression: systematic review and network meta-analysis. J Clin Psychiatry. (2015) 
76:e487–98. doi: 10.4088/JCP.14r09204

 17. Kennedy SH, Lam RW, McIntyre RS, Tourjman SV, Bhat V, Blier P, et al. Canadian 
network for mood and anxiety treatments (CANMAT) 2016 clinical guidelines for the 
management of adults with major depressive disorder. Can J Psychiatr. (2016) 61:540–60. 
doi: 10.1177/0706743716659417

 18. Dold M, Kautzky A, Bartova L, Rabl U, Souery D, Mendlewicz J, et al. 
Pharmacological treatment strategies in unipolar depression in European tertiary 
psychiatric treatment centers – a pharmacoepidemiological cross-sectional multicenter 
study. Eur Neuropsychopharmacol. (2016) 26:1960–71. doi: 10.1016/j.
euroneuro.2016.10.005

 19. Heerlein K, Perugi G, Otte C, Frodl T, Degraeve G, Hagedoorn W, et al. Real-world 
evidence from a European cohort study of patients with treatment resistant depression: 
treatment patterns and clinical outcomes. J Affect Disord. (2021) 290:334–44. doi: 
10.1016/j.jad.2021.03.073

 20. Lemasson M, Haesebaert J, Rochette L, Pelletier E, Lesage A, Patry S. 
Electroconvulsive therapy practice in the province of Quebec: linked health 
administrative data study from 1996 to 2013. Can J Psychiatr. (2018) 63:465–73. doi: 
10.1177/0706743717738492

 21. Ijaz S, Davies P, Williams CJ, Kessler D, Lewis G, Wiles N. Psychological therapies 
for treatment-resistant depression in adults. Cochrane Database Syst Rev. (2018) 
5:CD010558. doi: 10.1002/14651858.CD010558.pub2

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1177/0706743715625940
https://doi.org/10.1093/ijnp/pyy052
https://doi.org/10.1186/s12888-019-2222-4
https://doi.org/10.1017/S0033291717002781
https://doi.org/10.1017/S0033291717002781
https://doi.org/10.1016/j.jad.2018.06.045
https://doi.org/10.1001/jamapsychiatry.2022.3860
https://doi.org/10.1001/jamapsychiatry.2022.3860
https://doi.org/10.1016/j.jad.2008.10.014
https://doi.org/10.1016/j.jad.2008.10.014
https://doi.org/10.1186/s12991-019-0248-0
https://doi.org/10.1016/j.jad.2018.06.030
https://doi.org/10.1056/NEJMoa2302399
https://doi.org/10.1097/YIC.0000000000000462
https://clinicaltrials.gov/ct2/show/NCT04701866
https://clinicaltrials.gov/ct2/show/NCT04701866
https://doi.org/10.1177/1060028019892644
https://doi.org/10.1176/appi.ajp.2019.19070720
https://doi.org/10.4088/JCP.14r09204
https://doi.org/10.1177/0706743716659417
https://doi.org/10.1016/j.euroneuro.2016.10.005
https://doi.org/10.1016/j.euroneuro.2016.10.005
https://doi.org/10.1016/j.jad.2021.03.073
https://doi.org/10.1177/0706743717738492
https://doi.org/10.1002/14651858.CD010558.pub2


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 16 frontiersin.org

 22. Duman RS. The dazzling promise of ketamine. Cerebrum. (2018) 2018:cer-04-18

 23. Xu Y, Hackett M, Carter G, Loo C, Gálvez V, Glozier N, et al. Effects of low-dose 
and very low-dose ketamine among patients with major depression: a systematic review 
and Meta-analysis. Int J Neuropsychopharmacol. (2015) 19:pyv124. doi: 10.1093/ijnp/
pyv124

 24. Han Y, Chen J, Zou D, Zheng P, Li Q, Wang H, et al. Efficacy of ketamine in the 
rapid treatment of major depressive disorder: a meta-analysis of randomized, double-
blind, placebo-controlled studies. Neuropsychiatr Dis Treat. (2016) 12:2859–67. doi: 
10.2147/NDT.S117146

 25. Conley AA, Norwood AEQ, Hatvany TC, Griffith JD, Barber KE. Efficacy of 
ketamine for major depressive episodes at 2, 4, and 6-weeks post-treatment: a 
meta-analysis. Psychopharmacology. (2021) 238:1737–52. doi: 10.1007/s00213- 
021-05825-8

 26. McMullen EP, Lee Y, Lipsitz O, Lui LMW, Vinberg M, Ho R, et al. Strategies to 
prolong Ketamine’s efficacy in adults with treatment-resistant depression. Adv Ther. 
(2021) 38:2795–820. doi: 10.1007/s12325-021-01732-8

 27. Feifel D, Dadiomov D, Lee KC. Safety of repeated administration of parenteral 
ketamine for depression. Pharmaceuticals. (2020) 13:151. doi: 10.3390/ph13070151

 28. Wilkinson ST, Katz RB, Toprak M, Webler R, Ostroff RB, Sanacora G. Acute and 
longer-term outcomes using ketamine as a clinical treatment at the Yale psychiatric 
hospital. J Clin Psychiatry. (2018) 79:10099. doi: 10.4088/JCP.17m11731

 29. Smith-Apeldoorn SY, Veraart JK, Spijker J, Kamphuis J, Schoevers RA. 
Maintenance ketamine treatment for depression: a systematic review of efficacy, safety, 
and tolerability. Lancet Psychiatry. (2022) 9:907–21. doi: 10.1016/S2215-0366(22)00317-0

 30. Vankawala J, Naples G, Avila-Quintero VJ, Ramírez KL, Flores JM, Bloch MH, 
et al. Meta-analysis: hemodynamic responses to sub-anesthetic doses of ketamine in 
patients with psychiatric disorders. Front Psych. (2021) 12:549080. doi: 10.3389/
fpsyt.2021.549080

 31. Liu Y, Lin D, Wu B, Zhou W. Ketamine abuse potential and use disorder. Brain Res 
Bull. (2016) 126:68–73. doi: 10.1016/j.brainresbull.2016.05.016

 32. Morgan CJA, Muetzelfeldt L, Curran HV. Consequences of chronic ketamine self-
administration upon neurocognitive function and psychological wellbeing: a 1-year 
longitudinal study: the consequences of repeated ketamine use. Addiction. (2010) 
105:121–33. doi: 10.1111/j.1360-0443.2009.02761.x

 33. Winstock AR, Mitcheson L, Gillatt DA, Cottrell AM. The prevalence and natural 
history of urinary symptoms among recreational ketamine users. BJU Int. (2012) 
110:1762–6. doi: 10.1111/j.1464-410X.2012.11028.x

 34. Ceban F, Rosenblat JD, Kratiuk K, Lee Y, Rodrigues NB, Gill H, et al. Prevention 
and management of common adverse effects of ketamine and esketamine in patients 
with mood disorders. CNS Drugs. (2021) 35:925–34. doi: 10.1007/s40263-021-00846-5

 35. Mathai DS, Meyer MJ, Storch EA, Kosten TR. The relationship between subjective 
effects induced by a single dose of ketamine and treatment response in patients with 
major depressive disorder: a systematic review. J Affect Disord. (2020) 264:123–9. doi: 
10.1016/j.jad.2019.12.023

 36. Kenwood MM, Roseboom PH, Oler JA, Kalin NH. New insights into the 
mechanisms of Ketamine’s antidepressant effects: understanding the role of VEGF in 
mediating plasticity processes. AJP. (2019) 176:333–5. doi: 10.1176/appi.
ajp.2019.19030282

 37. Berman RM, Cappiello A, Anand A, Oren DA, Heninger GR, Charney DS, et al. 
Antidepressant effects of ketamine in depressed patients. Biol Psychiatry. (2000) 
47:351–4. doi: 10.1016/S0006-3223(99)00230-9

 38. Wei Y, Chang L, Hashimoto K. A historical review of antidepressant effects of 
ketamine and its enantiomers. Pharmacol Biochem Behav. (2020) 190:172870. doi: 
10.1016/j.pbb.2020.172870

 39. Sanacora G, Frye MA, McDonald W, Mathew SJ, Turner MS, Schatzberg AF, et al. 
A consensus statement on the use of ketamine in the treatment of mood disorders. 
JAMA Psychiatry. (2017) 74:399–405. doi: 10.1001/jamapsychiatry.2017.0080

 40. Andrade C. Ketamine for depression, 4: in what dose, at what rate, by what route, 
for how long, and at what frequency? J Clin Psychiatry. (2017) 78:e852–7. doi: 10.4088/
JCP.17f11738

 41. Bahji A, Zarate CA, Vazquez GH. Ketamine for bipolar depression: a systematic 
review. Int J Neuropsychopharmacol. (2021) 24:535–41. doi: 10.1093/ijnp/pyab023

 42. Seeman MV. Clinical trials in psychiatry: do results apply to practice? Can J 
Psychiatr. (2001) 46:352–5. doi: 10.1177/070674370104600407

 43. Wilkinson ST, Farmer C, Ballard ED, Mathew SJ, Grunebaum MF, Murrough JW, 
et al. Impact of midazolam vs. saline on effect size estimates in controlled trials of 
ketamine as a rapid-acting antidepressant. Neuropsychopharmacology. (2019) 44:1233–8. 
doi: 10.1038/s41386-019-0317-8

 44. Moncrieff J, Wessely S, Hardy R. Active placebos versus antidepressants for 
depression. Cochrane Database Syst Rev. (2004) 2004:CD003012. doi: 10.1002/14651858.
CD003012.pub2

 45. Grunebaum MF, Galfalvy HC, Choo TH, Keilp JG, Moitra VK, Parris MS, et al. 
Ketamine for rapid reduction of suicidal thoughts in major depression: a midazolam-
controlled randomized clinical trial. Am J Psychiatr. (2017) 175:327. doi: 10.1176/appi.
ajp.2017.17060647

 46. Abbar M, Demattei C, el-Hage W, Llorca PM, Samalin L, Demaricourt P, et al. 
Ketamine for the acute treatment of severe suicidal ideation: double blind, randomised 
placebo controlled trial. BMJ. (2022) 376:e067194. doi: 10.1136/bmj-2021-067194

 47. Lee Y, Syeda K, Maruschak NA, Cha DS, Mansur RB, Wium-Andersen IK, et al. A 
new perspective on the anti-suicide effects with ketamine treatment: a procognitive 
effect. J Clin Psychopharmacol. (2016) 36:50–6. doi: 10.1097/JCP.0000000000000441

 48. Zhou Y, Wang C, Lan X, Li W, Chao Z, Wu K, et al. Cognitive function mediates 
the anti-suicide effect of repeated intravenous ketamine in adult patients with suicidal 
ideation. Front Psych. (2022) 13:779326. doi: 10.3389/fpsyt.2022.779326

 49. Wilkinson ST, Ballard ED, Bloch MH, Mathew SJ, Murrough JW, Feder A, et al. 
The effect of a single dose of intravenous ketamine on suicidal ideation: a systematic 
review and individual participant data meta-analysis. Am J Psychiatry. (2018) 175:150–8. 
doi: 10.1176/appi.ajp.2017.17040472

 50. McMillan R, Muthukumaraswamy SD. The neurophysiology of ketamine: an 
integrative review. Rev Neurosci. (2020) 31:457–503. doi: 10.1515/revneuro-2019-0090

 51. Johnston JN, Kadriu B, Allen J, Gilbert JR, Henter ID, Zarate CA. Ketamine and 
serotonergic psychedelics: an update on the mechanisms and biosignatures underlying 
rapid-acting antidepressant treatment. Neuropharmacology. (2023):109422. doi: 
10.1016/j.neuropharm.2023.109422

 52. Polis AJ, Fitzgerald PJ, Hale PJ, Watson BO. Rodent ketamine depression-related 
research: finding patterns in a literature of variability. Behav Brain Res. (2019) 
376:112153. doi: 10.1016/j.bbr.2019.112153

 53. Zanos P, Moaddel R, Morris PJ, Georgiou P, Fischell J, Elmer GI, et al. NMDAR 
inhibition-independent antidepressant actions of ketamine metabolites. Nature. (2016) 
533:481–6. doi: 10.1038/nature17998

 54. Moda-Sava RN, Murdock MH, Parekh PK, Fetcho RN, Huang BS, Huynh TN, 
et al. Sustained rescue of prefrontal circuit dysfunction by antidepressant-induced spine 
formation. Science. (2019) 364:eaat8078. doi: 10.1126/science.aat8078

 55. Ng LHL, Huang Y, Han L, Chang RCC, Chan YS, Lai CSW. Ketamine and selective 
activation of parvalbumin interneurons inhibit stress-induced dendritic spine 
elimination. Transl Psychiatry. (2018) 8:1–15. doi: 10.1038/s41398-018-0321-5

 56. Spencer HF, Berman RY, Boese M, Zhang M, Kim SY, Radford KD, et al. Effects of 
an intravenous ketamine infusion on inflammatory cytokine levels in male and female 
Sprague–Dawley rats. J Neuroinflammation. (2022) 19:75. doi: 10.1186/
s12974-022-02434-w

 57. Cichon J, Wasilczuk AZ, Looger LL, Contreras D, Kelz MB, Proekt A. Ketamine 
triggers a switch in excitatory neuronal activity across neocortex. Nat Neurosci. (2022) 
26:39–52. doi: 10.1038/s41593-022-01203-5

 58. Varley TF, Sporns O, Puce A, Beggs J. Differential effects of propofol and ketamine 
on critical brain dynamics. PLoS Comput Biol. (2020) 16:e1008418. doi: 10.1371/journal.
pcbi.1008418

 59. Silberbauer LR, Spurny B, Handschuh P, Klöbl M, Bednarik P, Reiter B, et al. Effect 
of ketamine on limbic GABA and glutamate: a human in vivo multivoxel magnetic 
resonance spectroscopy study. Front Psychiatry. (2020) 11:549903. doi: 10.3389/
fpsyt.2020.549903

 60. Abdallah CG, de Feyter HM, Averill LA, Jiang L, Averill CL, Chowdhury GMI, 
et al. The effects of ketamine on prefrontal glutamate neurotransmission in healthy and 
depressed subjects. Neuropsychopharmacology. (2018) 43:2154–60. doi: 10.1038/
s41386-018-0136-3

 61. Francois J, Grimm O, Schwarz AJ, Schweiger J, Haller L, Risterucci C, et al. 
Ketamine suppresses the ventral striatal response to reward anticipation: a cross-species 
translational neuroimaging study. Neuropsychopharmacology. (2016) 41:1386–94. doi: 
10.1038/npp.2015.291

 62. Evans JW, Szczepanik J, Brutsché N, Park LT, Nugent AC, Zarate CA. Default mode 
connectivity in major depressive disorder measured up to 10 days after ketamine 
administration. Biol Psychiatry. (2018) 84:582–90. doi: 10.1016/j.biopsych.2018.01.027

 63. Kadriu B, Deng ZD, Kraus C, Henter ID, Lisanby SH, Zarate CA, et al. Not so fast: 
recent successes and failures in treating depression. J Clin Psychiatry. (2020) 81:17002. 
doi: 10.4088/JCP.19ac13138

 64. Cochrane Common Mental Disorders GroupDean RL, Hurducas C, Hawton K, 
Spyridi S, Cowen PJ, et al. Ketamine and other glutamate receptor modulators for 
depression in adults with unipolar major depressive disorder. Cochrane Database Syst 
Rev. (2021) 9:CD011612. doi: 10.1002/14651858.CD011612.pub3,

 65. Bahr R, Lopez A, Rey JA. Intranasal Esketamine (SpravatoTM) for use in treatment-
resistant depression in conjunction with an oral antidepressant. P T. (2019) 44:340–75.

 66. CADTH Canadian drug expert committee recommendation: Esketamine (Spravato—
Janssen Inc.): indication: for the treatment of major depressive disorder in adults. Ottawa, 
ON: Canadian Agency for Drugs and Technologies in Health (2020) CADTH Common 
Drug Reviews. Available at: http://www.ncbi.nlm.nih.gov/books/NBK572049/.

 67. NICE. 1 Recommendations | Esketamine nasal spray for treatment-resistant 
depression | Guidance | NICE NICE (2022) Available at: https://www.nice.org.uk/
guidance/ta854/chapter/1-Recommendations.

 68. Brendle M, Robison R, Malone DC. Cost-effectiveness of esketamine nasal spray 
compared to intravenous ketamine for patients with treatment-resistant depression in 
the US utilizing clinical trial efficacy and real-world effectiveness estimates. J Affect 
Disord. (2022) 319:388–96. doi: 10.1016/j.jad.2022.09.083

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1093/ijnp/pyv124
https://doi.org/10.1093/ijnp/pyv124
https://doi.org/10.2147/NDT.S117146
https://doi.org/10.1007/s00213-021-05825-8
https://doi.org/10.1007/s00213-021-05825-8
https://doi.org/10.1007/s12325-021-01732-8
https://doi.org/10.3390/ph13070151
https://doi.org/10.4088/JCP.17m11731
https://doi.org/10.1016/S2215-0366(22)00317-0
https://doi.org/10.3389/fpsyt.2021.549080
https://doi.org/10.3389/fpsyt.2021.549080
https://doi.org/10.1016/j.brainresbull.2016.05.016
https://doi.org/10.1111/j.1360-0443.2009.02761.x
https://doi.org/10.1111/j.1464-410X.2012.11028.x
https://doi.org/10.1007/s40263-021-00846-5
https://doi.org/10.1016/j.jad.2019.12.023
https://doi.org/10.1176/appi.ajp.2019.19030282
https://doi.org/10.1176/appi.ajp.2019.19030282
https://doi.org/10.1016/S0006-3223(99)00230-9
https://doi.org/10.1016/j.pbb.2020.172870
https://doi.org/10.1001/jamapsychiatry.2017.0080
https://doi.org/10.4088/JCP.17f11738
https://doi.org/10.4088/JCP.17f11738
https://doi.org/10.1093/ijnp/pyab023
https://doi.org/10.1177/070674370104600407
https://doi.org/10.1038/s41386-019-0317-8
https://doi.org/10.1002/14651858.CD003012.pub2
https://doi.org/10.1002/14651858.CD003012.pub2
https://doi.org/10.1176/appi.ajp.2017.17060647
https://doi.org/10.1176/appi.ajp.2017.17060647
https://doi.org/10.1136/bmj-2021-067194
https://doi.org/10.1097/JCP.0000000000000441
https://doi.org/10.3389/fpsyt.2022.779326
https://doi.org/10.1176/appi.ajp.2017.17040472
https://doi.org/10.1515/revneuro-2019-0090
https://doi.org/10.1016/j.neuropharm.2023.109422
https://doi.org/10.1016/j.bbr.2019.112153
https://doi.org/10.1038/nature17998
https://doi.org/10.1126/science.aat8078
https://doi.org/10.1038/s41398-018-0321-5
https://doi.org/10.1186/s12974-022-02434-w
https://doi.org/10.1186/s12974-022-02434-w
https://doi.org/10.1038/s41593-022-01203-5
https://doi.org/10.1371/journal.pcbi.1008418
https://doi.org/10.1371/journal.pcbi.1008418
https://doi.org/10.3389/fpsyt.2020.549903
https://doi.org/10.3389/fpsyt.2020.549903
https://doi.org/10.1038/s41386-018-0136-3
https://doi.org/10.1038/s41386-018-0136-3
https://doi.org/10.1038/npp.2015.291
https://doi.org/10.1016/j.biopsych.2018.01.027
https://doi.org/10.4088/JCP.19ac13138
https://doi.org/10.1002/14651858.CD011612.pub3
http://www.ncbi.nlm.nih.gov/books/NBK572049/
https://www.nice.org.uk/guidance/ta854/chapter/1-Recommendations
https://www.nice.org.uk/guidance/ta854/chapter/1-Recommendations
https://doi.org/10.1016/j.jad.2022.09.083


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 17 frontiersin.org

 69. Papakostas GI, Salloum NC, Hock RS, Jha MK, Murrough JW, Mathew SJ, et al. 
Efficacy of Esketamine augmentation in major depressive disorder: a meta-analysis. J 
Clin Psychiatry. (2020) 81:19r12889. doi: 10.4088/JCP.19r12889

 70. Mathew SJ, Wilkinson ST, Altinay M, Asghar-Ali A, Chang LC, Collins KA, et al. 
ELEctroconvulsive therapy (ECT) vs. ketamine in patients with treatment-resistant 
depression: the ELEKT-D study protocol. Contemp Clin Trials. (2019) 77:19–26. doi: 
10.1016/j.cct.2018.12.009

 71. Phillips JL, Jaworska N, Kamler E, Bhat V, Blier J, Foster JA, et al. A randomized, 
crossover comparison of ketamine and electroconvulsive therapy for treatment of major 
depressive episodes: a Canadian biomarker integration network in depression (CAN-
BIND) study protocol. BMC Psychiatry. (2020) 20:268. doi: 10.1186/s12888-020-02672-3

 72. Rosenblat JD, Carvalho AF, Li M, Lee Y, Subramanieapillai M, McIntyre RS. Oral 
ketamine for depression: a systematic review. J Clin Psychiatry. (2019) 80:13514. doi: 
10.4088/JCP.18r12475

 73. Hassan K, Struthers WM, Sankarabhotla A, Davis P. Safety, effectiveness and 
tolerability of sublingual ketamine in depression and anxiety: a retrospective study of 
off-label, at-home use. Front Psychiatry. (2022) 13:992624. doi: 10.3389/
fpsyt.2022.992624

 74. Haque SN. Telehealth beyond COVID-19. PS. (2021) 72:100–3. doi: 10.1176/appi.
ps.202000368

 75. Hull TD, Malgaroli M, Gazzaley A, Akiki TJ, Madan A, Vando L, et al. At-home, 
sublingual ketamine telehealth is a safe and effective treatment for moderate to severe 
anxiety and depression: findings from a large, prospective, open-label effectiveness trial. 
J Affect Disord. (2022) 314:59–67. doi: 10.1016/j.jad.2022.07.004

 76. Kirsch I, Huedo-Medina TB, Pigott HE, Johnson BT. Do outcomes of clinical trials 
resemble those of “real world” patients? A reanalysis of the STAR*D antidepressant data 
set. Psychol Conscious Theory Res Pract. (2018) 5:339–45. doi: 10.1037/cns0000164

 77. Almohammed OA, Alsalem AA, Almangour AA, Alotaibi LH, Yami MSA, Lai L. 
Antidepressants and health-related quality of life (HRQoL) for patients with depression: 
analysis of the medical expenditure panel survey from the United States. PLoS One. 
(2022) 17:e0265928. doi: 10.1371/journal.pone.0265928

 78. Markowitz JC, Wright JH, Peeters F, Thase ME, Kocsis JH, Sudak DM. The 
neglected role of psychotherapy for treatment-resistant depression. AJP. (2022) 
179:90–3. doi: 10.1176/appi.ajp.2021.21050535

 79. Ekstrand J, Fattah C, Persson M, Cheng T, Nordanskog P, Åkeson J, et al. Racemic 
ketamine as an alternative to electroconvulsive therapy for unipolar depression. A 
randomized, open-label, non-inferiority trial. (KetECT). Int J Neuropsychopharmacol. 
(2021) 25:339–49. doi: 10.1093/ijnp/pyab088

 80. Greenway KT, Garel N, Jerome L, Feduccia AA. Integrating psychotherapy and 
psychopharmacology: psychedelic-assisted psychotherapy and other combined 
treatments. Expert Rev Clin Pharmacol. (2020) 13:655–70. doi: 
10.1080/17512433.2020.1772054

 81. Nichols DE, Nichols CD, Hendricks PS. Proposed consensus statement on defining 
psychedelic drugs. Psyched Med. (2022) 1:12–3. doi: 10.1089/psymed.2022.0008

 82. Feduccia AA, Jerome L, Yazar-Klosinski B, Emerson A, Mithoefer MC, Doblin R. 
Breakthrough for trauma treatment: safety and efficacy of MDMA-assisted 
psychotherapy compared to paroxetine and sertraline. Front Psychiatry. (2019) 10:650. 
doi: 10.3389/fpsyt.2019.00650

 83. Brown TK, Alper K. Treatment of opioid use disorder with ibogaine: detoxification 
and drug use outcomes. Am J Drug Alcohol Abuse. (2017) 44:24–36. doi: 
10.1080/00952990.2017.1320802

 84. Ragnhildstveit A, Kaiyo M, Snyder MB, Jackson LK, Lopez A, Mayo C, et al. 
Cannabis-assisted psychotherapy for complex dissociative posttraumatic stress disorder: 
a case report. Front Psych. (2023) 14:1051542. doi: 10.3389/fpsyt.2023.1051542

 85. Joneborg I, Lee Y, di Vincenzo JD, Ceban F, Meshkat S, Lui LMW, et al. Active 
mechanisms of ketamine-assisted psychotherapy: a systematic review. J Affect Disord. 
(2022) 315:105–12. doi: 10.1016/j.jad.2022.07.030

 86. Yaden DB, Potash JB, Griffiths RR. Preparing for the bursting of the psychedelic 
hype bubble. JAMA Psychiatry. (2022) 79:943–4. doi: 10.1001/jamapsychiatry.2022.2546

 87. Kolp E, Friedman HL. University of Florida, Krupitsky E, St. Petersburg state 
Pavlov medical university, Jansen K, et al. ketamine psychedelic psychotherapy: focus 
on its pharmacology, phenomenology, and clinical applications. Int Jo Transpers Stud. 
(2014) 33:84–140. doi: 10.24972/ijts.2014.33.2.84

 88. George JR, Michaels TI, Sevelius J, Williams MT. The psychedelic renaissance and 
the limitations of a white-dominant medical framework: a call for indigenous and ethnic 
minority inclusion. J Psychede Stud. (2020) 4:4–15. doi: 10.1556/2054.2019.015

 89. Carhart-Harris RL, Goodwin GM. The therapeutic potential of psychedelic drugs: 
past, present, and future. Neuropsychopharmacology. (2017) 42:2105–13. doi: 10.1038/
npp.2017.84

 90. Johnson MW, Richards WA, Griffiths RR. Human hallucinogen research: 
guidelines for safety. J Psychopharmacol. (2008) 22:603–20. doi: 10.1177/026988 
1108093587

 91. Carhart-Harris R, Giribaldi B, Watts R, Baker-Jones M, Murphy-Beiner A, Murphy 
R, et al. Trial of psilocybin versus escitalopram for depression. N Engl J Med. (2021) 
384:1402–11. doi: 10.1056/NEJMoa2032994

 92. Goodwin GM, Aaronson ST, Alvarez O, Arden PC, Baker A, Bennett JC, et al. 
Single-dose psilocybin for a treatment-resistant episode of major depression. N Engl J 
Med. (2022) 387:1637–48. doi: 10.1056/NEJMoa2206443

 93. Ross S, Bossis A, Guss J, Agin-Liebes G, Malone T, Cohen B, et al. Rapid and 
sustained symptom reduction following psilocybin treatment for anxiety and depression 
in patients with life-threatening cancer: a randomized controlled trial. J 
Psychopharmacol. (2016) 30:1165–80. doi: 10.1177/0269881116675512

 94. Kaelen M, Giribaldi B, Raine J, Evans L, Timmerman C, Rodriguez N, et al. The 
hidden therapist: evidence for a central role of music in psychedelic therapy. 
Psychopharmacology. (2018) 235:505–19. doi: 10.1007/s00213-017-4820-5

 95. Aleksandrova LR, Phillips AG. Neuroplasticity as a convergent mechanism of 
ketamine and classical psychedelics. Trends Pharmacol Sci. (2021) 42:929–42. doi: 
10.1016/j.tips.2021.08.003

 96. Nardou R, Sawyer E, Song YJ, Wilkinson M, Padovan-Hernandez Y, de Deus JL, 
et al. Psychedelics reopen the social reward learning critical period. Nature. (2023) 
618:790–8. doi: 10.1038/s41586-023-06204-3

 97. Schartner MM, Carhart-Harris RL, Barrett AB, Seth AK, Muthukumaraswamy SD. 
Increased spontaneous MEG signal diversity for psychoactive doses of ketamine, LSD 
and psilocybin. Sci Rep. (2017) 7:46421. doi: 10.1038/srep46421

 98. Dai R, Larkin TE, Huang Z, Tarnal V, Picton P, Vlisides PE, et al. Classical and 
non-classical psychedelic drugs induce common network changes in human cortex. 
Neuroimage. (2023) 273:120097. doi: 10.1016/j.neuroimage.2023.120097

 99. De Gregorio D, Comai S, Posa L, Gobbi G. D-lysergic acid diethylamide (LSD) as 
a model of psychosis: mechanism of action and pharmacology. IJMS. (2016) 17:1953. 
doi: 10.3390/ijms17111953

 100. Friesen P. Psychosis and psychedelics: historical entanglements and contemporary 
contrasts. Transcult Psychiatry. (2022) 59:592–609. doi: 10.1177/13634615221129116

 101. Dittrich A. The standardized psychometric assessment of altered states of 
consciousness (ASCs) in humans. Pharmacopsychiatry. (1998) 31:80–4. doi: 
10.1055/s-2007-979351

 102. Studerus E, Gamma A, Vollenweider FX. Psychometric evaluation of the altered 
states of consciousness rating scale (OAV). PLoS One. (2010) 5:e12412. doi: 10.1371/
journal.pone.0012412

 103. Li L, Vlisides PE. Ketamine: 50 years of modulating the mind. Front Hum 
Neurosci. (2016) 10:612. doi: 10.3389/fnhum.2016.00612

 104. Roseman L, Haijen E, Idialu-Ikato K, Kaelen M, Watts R, Carhart-Harris R. 
Emotional breakthrough and psychedelics: validation of the emotional breakthrough 
inventory. J Psychopharmacol. (2019) 33:1076–87. doi: 10.1177/0269881119855974

 105. Griffiths RR, Johnson MW, Richards WA, Richards BD, McCann U, Jesse R. 
Psilocybin occasioned mystical-type experiences: immediate and persisting dose-related 
effects. Psychopharmacology. (2011) 218:649–65. doi: 10.1007/s00213-011-2358-5

 106. Muthukumaraswamy SD, Forsyth A, Lumley T. Blinding and expectancy 
confounds in psychedelic randomized controlled trials. Expert Rev Clin Pharmacol. 
(2021) 14:1133–52. doi: 10.1080/17512433.2021.1933434

 107. Olson DE. The subjective effects of psychedelics may not be necessary for their 
enduring therapeutic effects. ACS Pharmacol Transl Sci. (2021) 4:563–7. doi: 10.1021/
acsptsci.0c00192

 108. Wilkinson ST, Rhee TG, Joormann J, Webler R, Ortiz Lopez M, Kitay B, et al. 
Cognitive behavioral therapy to sustain the antidepressant effects of ketamine in 
treatment-resistant depression: a randomized clinical trial. PPS. (2021) 90:318–27. doi: 
10.1159/000517074

 109. Dakwar E, Nunes EV, Hart CL, Foltin RW, Mathew SJ, Carpenter KM, et al. A 
single ketamine infusion combined with mindfulness-based behavioral modification to 
treat cocaine dependence: a randomized clinical trial. Am J Psychiatr. (2019) 176:923–30. 
doi: 10.1176/appi.ajp.2019.18101123

 110. Dakwar E, Levin F, Hart CL, Basaraba C, Choi J, Pavlicova M, et al. A single 
ketamine infusion combined with motivational enhancement therapy for alcohol use 
disorder: a randomized midazolam-controlled pilot trial. AJP. (2019) 177:125–33. doi: 
10.1176/appi.ajp.2019.19070684

 111. Wolfson PE, Andries J, Ahlers D, Whippo M. Ketamine-assisted psychotherapy 
in adolescents with multiple psychiatric diagnoses. Front Psych. (2023) 14:1141988. doi: 
10.3389/fpsyt.2023.1141988

 112. Dore J, Turnipseed B, Dwyer S, Turnipseed A, Andries J, Ascani G, et al. 
Ketamine assisted psychotherapy (KAP): patient demographics, clinical data and 
outcomes in three large practices administering ketamine with psychotherapy. J 
Psychoactive Drugs. (2019) 51:189–98. doi: 10.1080/02791072.2019.1587556

 113. Dames S, Kryskow P, Watler C. A cohort-based case report: the impact of 
ketamine-assisted therapy embedded in a Community of Practice Framework for 
healthcare providers with PTSD and depression. Front Psych. (2022) 12:803279. doi: 
10.3389/fpsyt.2021.803279

 114. Passie T, Guss J, Krähenmann R. Lower-dose psycholytic therapy – a neglected 
approach. Front Psych. (2022) 13:1020505. doi: 10.3389/fpsyt.2022.1020505

 115. Cavanna F, Muller S, de la Fuente LA, Zamberlan F, Palmucci M, Janeckova L, 
et al. Microdosing with psilocybin mushrooms: a double-blind placebo-controlled study. 
Transl Psychiatry. (2022) 12:307. doi: 10.1038/s41398-022-02039-0

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.4088/JCP.19r12889
https://doi.org/10.1016/j.cct.2018.12.009
https://doi.org/10.1186/s12888-020-02672-3
https://doi.org/10.4088/JCP.18r12475
https://doi.org/10.3389/fpsyt.2022.992624
https://doi.org/10.3389/fpsyt.2022.992624
https://doi.org/10.1176/appi.ps.202000368
https://doi.org/10.1176/appi.ps.202000368
https://doi.org/10.1016/j.jad.2022.07.004
https://doi.org/10.1037/cns0000164
https://doi.org/10.1371/journal.pone.0265928
https://doi.org/10.1176/appi.ajp.2021.21050535
https://doi.org/10.1093/ijnp/pyab088
https://doi.org/10.1080/17512433.2020.1772054
https://doi.org/10.1089/psymed.2022.0008
https://doi.org/10.3389/fpsyt.2019.00650
https://doi.org/10.1080/00952990.2017.1320802
https://doi.org/10.3389/fpsyt.2023.1051542
https://doi.org/10.1016/j.jad.2022.07.030
https://doi.org/10.1001/jamapsychiatry.2022.2546
https://doi.org/10.24972/ijts.2014.33.2.84
https://doi.org/10.1556/2054.2019.015
https://doi.org/10.1038/npp.2017.84
https://doi.org/10.1038/npp.2017.84
https://doi.org/10.1177/0269881108093587
https://doi.org/10.1177/0269881108093587
https://doi.org/10.1056/NEJMoa2032994
https://doi.org/10.1056/NEJMoa2206443
https://doi.org/10.1177/0269881116675512
https://doi.org/10.1007/s00213-017-4820-5
https://doi.org/10.1016/j.tips.2021.08.003
https://doi.org/10.1038/s41586-023-06204-3
https://doi.org/10.1038/srep46421
https://doi.org/10.1016/j.neuroimage.2023.120097
https://doi.org/10.3390/ijms17111953
https://doi.org/10.1177/13634615221129116
https://doi.org/10.1055/s-2007-979351
https://doi.org/10.1371/journal.pone.0012412
https://doi.org/10.1371/journal.pone.0012412
https://doi.org/10.3389/fnhum.2016.00612
https://doi.org/10.1177/0269881119855974
https://doi.org/10.1007/s00213-011-2358-5
https://doi.org/10.1080/17512433.2021.1933434
https://doi.org/10.1021/acsptsci.0c00192
https://doi.org/10.1021/acsptsci.0c00192
https://doi.org/10.1159/000517074
https://doi.org/10.1176/appi.ajp.2019.18101123
https://doi.org/10.1176/appi.ajp.2019.19070684
https://doi.org/10.3389/fpsyt.2023.1141988
https://doi.org/10.1080/02791072.2019.1587556
https://doi.org/10.3389/fpsyt.2021.803279
https://doi.org/10.3389/fpsyt.2022.1020505
https://doi.org/10.1038/s41398-022-02039-0


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 18 frontiersin.org

 116. Watts R, Luoma JB. The use of the psychological flexibility model to support 
psychedelic assisted therapy. J Contextual Behav Sci. (2020) 15:92–102. doi: 10.1016/j.
jcbs.2019.12.004

 117. Griffiths RR, Johnson MW, Richards WA, Richards BD, Jesse R, MacLean KA, 
et al. Psilocybin-occasioned mystical-type experience in combination with meditation 
and other spiritual practices produces enduring positive changes in psychological 
functioning and in trait measures of prosocial attitudes and behaviors. J 
Psychopharmacol. (2018) 32:49–69. doi: 10.1177/0269881117731279

 118. Sloshower J, Skosnik PD, Safi-Aghdam H, Pathania S, Syed S, Pittman B, et al. 
Psilocybin-assisted therapy for major depressive disorder: an exploratory placebo-
controlled, fixed-order trial. J Psychopharmacol. 37:698–706. doi: 
10.1177/02698811231154852

 119. Leary T, Litwin GH, Metzner R. Reactions to psilocybin administered in a 
supportive environment. J Nerv Ment Dis. (1963) 137:561–73. doi: 
10.1097/00005053-196312000-00007

 120. Hartogsohn I. Constructing drug effects: a history of set and setting. Drug Sci 
Policy Law. (2017) 3:2050324516683325. doi: 10.1177/2050324516683325

 121. Majić T, Schmidt TT, Gallinat J. Peak experiences and the afterglow phenomenon: 
when and how do therapeutic effects of hallucinogens depend on psychedelic 
experiences? J Psychopharmacol. (2015) 29:241–53. doi: 10.1177/0269881114568040

 122. Bathje GJ, Majeski E, Kudowor M. Psychedelic integration: an analysis of the 
concept and its practice. Front Psychol. (2022) 13:824077. doi: 10.3389/fpsyg.2022.824077

 123. Ross C, Jain R, Bonnett CJ, Wolfson P. High-dose ketamine infusion for the 
treatment of posttraumatic stress disorder in combat veterans. Ann Clin Psychiatry. 
(2019) 31:271–9.

 124. Carhart-Harris RL, Bolstridge M, Rucker J, Day CMJ, Erritzoe D, Kaelen M, et al. 
Psilocybin with psychological support for treatment-resistant depression: an open-label 
feasibility study. Lancet Psychiatry. (2016) 3:619–27. doi: 10.1016/S2215-0366(16)30065-7

 125. Davis AK, Farooq S, Hayes JF, John A, Lee W, MacCabe J, et al. Effects of 
psilocybin-assisted therapy on major depressive disorder: a randomized clinical trial. 
JAMA Psychiatry. (2020) 7:363–70. doi: 10.1016/S2215-0366(19)30298-6

 126. Sloshower J, Guss J, Krause R, Wallace RM, Williams MT, Reed S, et al. 
Psilocybin-assisted therapy of major depressive disorder using acceptance and 
commitment therapy as a therapeutic frame. J Contextual Behav Sci. (2020) 15:12–9. doi: 
10.1016/j.jcbs.2019.11.002

 127. Swainson J, McGirr A, Blier P, Brietzke E, Richard-Devantoy S, Ravindran N, 
et al. The Canadian network for mood and anxiety treatments (CANMAT) task force 
recommendations for the use of racemic ketamine in adults with major depressive 
disorder: Recommandations Du Groupe De travail Du Réseau Canadien pour les 
Traitements De L’humeur et De L’anxiété (Canmat) Concernant L’utilisation De La 
Kétamine Racémique chez les Adultes Souffrant De trouble Dépressif Majeur. Can J 
Psychiatr. (2021) 66:113–25. doi: 10.1177/0706743720970860

 128. le TT, di Vincenzo JD, Teopiz KM, Lee Y, Cha DS, Lui LMW, et al. Ketamine for 
psychotic depression: an overview of the glutamatergic system and ketamine’s 
mechanisms associated with antidepressant and psychotomimetic effects. Psychiatry Res. 
(2021) 306:114231. doi: 10.1016/j.psychres.2021.114231

 129. Goode J, Park J, Parkin S, Tompkins KA, Swift JK. A collaborative approach to 
psychotherapy termination. Psychotherapy. (2017) 54:10–4. doi: 10.1037/pst0000085

 130. Mann J. Time-limited psychotherapy. Revised ed. Cambridge, MA: Harvard 
University Press (1980).

 131. McNamee S, Devenot N, Buisson M. Studying harms is Key to improving 
psychedelic-assisted therapy—participants call for changes to research landscape. JAMA 
Psychiatry. (2023) 80:411–2. doi: 10.1001/jamapsychiatry.2023.0099

 132. Cabaniss DL, Cherry S, Douglas CJ, Schwartz AR. Psychodynamic psychotherapy: 
a clinical manual. 2nd ed. Chichester: John Wiley & Sons Inc (2016).

 133. Aday JS, Heifets BD, Pratscher SD, Bradley E, Rosen R, Woolley JD. Great 
expectations: recommendations for improving the methodological rigor of psychedelic 
clinical trials. Psychopharmacology. (2022) 239:1989–2010. doi: 10.1007/s00213- 
022-06123-7

 134. Yaden DB, Earp D, Graziosi M, Friedman-Wheeler D, Luoma JB, Johnson MW. 
Psychedelics and psychotherapy: cognitive-behavioral approaches as default. Front 
Psychol. (2022) 13:873279. doi: 10.3389/fpsyg.2022.873279

 135. Matre PJ, Dahl K, Jensen R, Nordahl HM. Working with goals in therapy In:  New 
developments in goal setting and task performance, eds. Locke E. A., and Latham G. P. 
New York, NY: Routledge/Taylor & Francis Group (2013). 476–94.

 136. Cochrane Common Mental Disorders GroupUphoff E, Ekers D, Robertson L, 
Dawson S, Sanger E, et al. Behavioural activation therapy for depression in adults. 
Cochrane Database Syst Rev. (2020) 2019:CD013305. doi: 10.1002/14651858.CD013305.
pub2,

 137. Scott AJ, Webb TL, Martyn-St James M, Rowse G, Weich S. Improving sleep 
quality leads to better mental health: a meta-analysis of randomised controlled trials. 
Sleep Med Rev. (2021) 60:101556. doi: 10.1016/j.smrv.2021.101556

 138. Xu Y, Zeng L, Zou K, Shan S, Wang X, Xiong J, et al. Role of dietary factors in 
the prevention and treatment for depression: an umbrella review of meta-analyses of 
prospective studies. Transl Psychiatry (2021);11:1–413, doi: 10.1038/
s41398-021-01590-6, 478.

 139. Hou WK, Lai FTT, Hougen C, Hall BJ, Hobfoll SE. Measuring everyday processes 
and mechanisms of stress resilience: development and initial validation of the 
sustainability of living inventory (SOLI). Psychol Assess. (2019) 31:715–29. doi: 10.1037/
pas0000692

 140. Erzen E, Çikrikci Ö. The effect of loneliness on depression: a meta-analysis. Int J 
Soc Psychiatry. (2018) 64:427–35. doi: 10.1177/0020764018776349

 141. Heissel A, Heinen D, Brokmeier LL, Skarabis N, Kangas M, Vancampfort D, et al. 
Exercise as medicine for depressive symptoms? A systematic review and meta-analysis 
with meta-regression. Br J Sports Med. (2023) 57:1049–57. doi: 10.1136/
bjsports-2022-106282

 142. Soyka M. Treatment of benzodiazepine dependence. N Engl J Med. (2017) 
376:1147–57. doi: 10.1056/NEJMra1611832

 143. Lader M. Benzodiazepine harm: how can it be reduced? Br J Clin Pharmacol. 
(2014) 77:295–301. doi: 10.1111/j.1365-2125.2012.04418.x

 144. Davidson JRT. Major depressive disorder treatment guidelines in America and 
Europe. J Clin Psychiatry. (2010) 71 Suppl E1:e04. doi: 10.4088/JCP.9058se1c.04gry

 145. Garel N, Greenway KT, Dinh-Williams LAL, Thibault-Levesque J, Jutras-Aswad 
D, Turecki G, et al. Intravenous ketamine for benzodiazepine deprescription and 
withdrawal management in treatment-resistant depression: a preliminary report. 
Neuropsychopharmacology. (2023):1–9. doi: 10.1038/s41386-023-01689-y

 146. Feeney A, Hoeppner BB, Freeman MP, Flynn M, Iosifescu DV, Trivedi MH, et al. 
Effect of concomitant benzodiazepines on the antidepressant effects of ketamine: 
findings from the RAPID intravenous ketamine study. J Clin Psychiatry. (2022) 
84:22m14491. doi: 10.4088/JCP.22m14491

 147. Andrashko V, Novak T, Horacek J, Klirova M, Brunovsky M. Concurrent 
benzodiazepines undermine the antidepressant effect of ketamine. Eur 
Neuropsychopharmacol. (2019) 29:S389–90. doi: 10.1016/j.euroneuro.2018.11.592

 148. Zitman FG, Couvée JE. Chronic benzodiazepine use in general practice patients 
with depression: an evaluation of controlled treatment and taper-off: report on behalf 
of the Dutch chronic benzodiazepine working group. Br J Psychiatry. (2001) 178:317–24. 
doi: 10.1192/bjp.178.4.317

 149. Tsuda M, Suzuki T, Misawa M. NMDA receptor antagonists potently suppress 
the spontaneous withdrawal signs induced by discontinuation of long-term diazepam 
treatment in Fischer 344 rats. Brain Res. (1998) 790:82–90. doi: 10.1016/
S0006-8993(98)00052-3

 150. Purcell K, Bianchi PW, Glenn D, Blakey B, Motov S. Ketamine: a potential 
adjunct for severe benzodiazepine withdrawal. Cureus. 13:e20114. doi: 10.7759/
cureus.20114

 151. Garel N, McAnulty C, Greenway KT, Lesperance P, Miron JP, Rej S, et al. Efficacy 
of ketamine intervention to decrease alcohol use, cravings, and withdrawal symptoms 
in adults with problematic alcohol use or alcohol use disorder: a systematic review and 
comprehensive analysis of mechanism of actions. Drug Alcohol Depend. (2022) 
239:109606. doi: 10.1016/j.drugalcdep.2022.109606

 152. Imel ZE, Malterer MB, McKay KM, Wampold BE. A meta-analysis of 
psychotherapy and medication in unipolar depression and dysthymia. J Affect Disord. 
(2008) 110:197–206. doi: 10.1016/j.jad.2008.03.018

 153. Wampold BE. How important are the common factors in psychotherapy? An 
update. World Psychiatry. (2015) 14:270–7. doi: 10.1002/wps.20238

 154. Katzman MA, Bleau P, Blier P, Chokka P, Kjernisted K, van Ameringen M, et al. 
Canadian clinical practice guidelines for the management of anxiety, posttraumatic 
stress and obsessive-compulsive disorders. BMC Psychiatry. (2014) 14:S1. doi: 
10.1186/1471-244X-14-S1-S1

 155. Domino EF. Taming the ketamine tiger. Anesthesiology. (2010) 113:678–84. doi: 
10.1097/ALN.0b013e3181ed09a2

 156. Blagrove M, Morgan CJA, Curran HV, Bromley L, Brandner B. The incidence of 
unpleasant dreams after sub-anaesthetic ketamine. Psychopharmacology. (2009) 
203:109–20. doi: 10.1007/s00213-008-1377-3

 157. Cheong SH, Lee KM, Lim SH, Cho KR, Kim MH, Ko MJ, et al. Brief report: the 
effect of suggestion on unpleasant dreams induced by ketamine administration. Anesth 
Analg. (2011) 112:1082–5. doi: 10.1213/ANE.0b013e31820eeb0e

 158. Hejja P, Galloon S. A consideration of ketamine dreams. Can Anaesth Soc J. 
(1975) 22:100–5. doi: 10.1007/BF03004825

 159. Muetzelfeldt L, Kamboj SK, Rees H, Taylor J, Morgan CJA, Curran HV. Journey 
through the K-hole: phenomenological aspects of ketamine use. Drug Alcohol Depend. 
(2008) 95:219–29. doi: 10.1016/j.drugalcdep.2008.01.024

 160. Martial C, Cassol H, Charland-Verville V, Pallavicini C, Sanz C, Zamberlan F, 
et al. Neurochemical models of near-death experiences: a large-scale study based on the 
semantic similarity of written reports. Conscious Cogn. (2019) 69:52–69. doi: 10.1016/j.
concog.2019.01.011

 161. Barrett D. Dreams of death. Omega. (1989) 19:95–101. doi: 10.2190/ELBC-
X5GQ-01R9-RXDT

 162. Skrzypińska D, Szmigielska B, Skrzypińska D, Szmigielska B In: D Skrzypińska 
and B Szmigielska, editors. Dreams in cognitive-behavioral therapy. In: Cognitive 
behavioral therapy and clinical applications, IntechOpen (2017) Available at: https://
www.intechopen.com/chapters/57215

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.jcbs.2019.12.004
https://doi.org/10.1016/j.jcbs.2019.12.004
https://doi.org/10.1177/0269881117731279
https://doi.org/10.1177/02698811231154852
https://doi.org/10.1097/00005053-196312000-00007
https://doi.org/10.1177/2050324516683325
https://doi.org/10.1177/0269881114568040
https://doi.org/10.3389/fpsyg.2022.824077
https://doi.org/10.1016/S2215-0366(16)30065-7
https://doi.org/10.1016/S2215-0366(19)30298-6
https://doi.org/10.1016/j.jcbs.2019.11.002
https://doi.org/10.1177/0706743720970860
https://doi.org/10.1016/j.psychres.2021.114231
https://doi.org/10.1037/pst0000085
https://doi.org/10.1001/jamapsychiatry.2023.0099
https://doi.org/10.1007/s00213-022-06123-7
https://doi.org/10.1007/s00213-022-06123-7
https://doi.org/10.3389/fpsyg.2022.873279
https://doi.org/10.1002/14651858.CD013305.pub2
https://doi.org/10.1002/14651858.CD013305.pub2
https://doi.org/10.1016/j.smrv.2021.101556
https://doi.org/10.1038/s41398-021-01590-6
https://doi.org/10.1038/s41398-021-01590-6
https://doi.org/10.1037/pas0000692
https://doi.org/10.1037/pas0000692
https://doi.org/10.1177/0020764018776349
https://doi.org/10.1136/bjsports-2022-106282
https://doi.org/10.1136/bjsports-2022-106282
https://doi.org/10.1056/NEJMra1611832
https://doi.org/10.1111/j.1365-2125.2012.04418.x
https://doi.org/10.4088/JCP.9058se1c.04gry
https://doi.org/10.1038/s41386-023-01689-y
https://doi.org/10.4088/JCP.22m14491
https://doi.org/10.1016/j.euroneuro.2018.11.592
https://doi.org/10.1192/bjp.178.4.317
https://doi.org/10.1016/S0006-8993(98)00052-3
https://doi.org/10.1016/S0006-8993(98)00052-3
https://doi.org/10.7759/cureus.20114
https://doi.org/10.7759/cureus.20114
https://doi.org/10.1016/j.drugalcdep.2022.109606
https://doi.org/10.1016/j.jad.2008.03.018
https://doi.org/10.1002/wps.20238
https://doi.org/10.1186/1471-244X-14-S1-S1
https://doi.org/10.1097/ALN.0b013e3181ed09a2
https://doi.org/10.1007/s00213-008-1377-3
https://doi.org/10.1213/ANE.0b013e31820eeb0e
https://doi.org/10.1007/BF03004825
https://doi.org/10.1016/j.drugalcdep.2008.01.024
https://doi.org/10.1016/j.concog.2019.01.011
https://doi.org/10.1016/j.concog.2019.01.011
https://doi.org/10.2190/ELBC-X5GQ-01R9-RXDT
https://doi.org/10.2190/ELBC-X5GQ-01R9-RXDT
https://www.intechopen.com/chapters/57215
https://www.intechopen.com/chapters/57215


Garel et al. 10.3389/fpsyt.2023.1268832

Frontiers in Psychiatry 19 frontiersin.org

 163. Schredl M, Bohusch C, Kahl J, Mader A, Somesan A. The use of dreams in 
psychotherapy. J Psychother Pract Res. (2000) 9:81–7.

 164. Garel N, Thibault Lévesque J, Sandra DA, Lessard-Wajcer J, Solomonova E, 
Lifshitz M, et al. Imprinting: expanding the extra-pharmacological model of psychedelic 
drug action to incorporate delayed influences of sets and settings. Front Hum Neurosci. 
(2023) 17:1200393. doi: 10.3389/fnhum.2023.1200393

 165. Pereira S, Brennan E, Patel A, Moran M, Wallier J, Liebowitz MR. Managing 
dissociative symptoms following the use of esketamine nasal spray: a case report. Int Clin 
Psychopharmacol. (2021) 36:54–7. doi: 10.1097/YIC.0000000000000327

 166. Marguilho M, Figueiredo I, Castro-Rodrigues P. A unified model of ketamine’s 
dissociative and psychedelic properties. J Psychopharmacol. (2023) 37:14–32. doi: 
10.1177/02698811221140011

 167. Barrett FS, Johnson MW, Griffiths RR. Validation of the revised mystical 
experience questionnaire in experimental sessions with psilocybin. J Psychopharmacol. 
(2015) 29:1182–90. doi: 10.1177/0269881115609019

 168. Hansen G, Jensen SB, Chandresh L, Hilden T. The psychotropic effect of 
ketamine. J Psychoactive Drugs. (1988) 20:419–25. doi: 10.1080/02791072.1988.10472511

 169. Greenway KT, Garel N, Goyette N, Turecki G, Richard-Devantoy S. Adjunctive 
music improves the tolerability of intravenous ketamine for bipolar depression. Int Clin 
Psychopharmacol. (2021) 36:218–20. doi: 10.1097/YIC.0000000000000363

 170. Doss MK, Samaha J, Barrett FS, Griffiths RR, De WH, Gallo DA, et al. Unique 
effects of sedatives, dissociatives, psychedelics, stimulants, and cannabinoids on episodic 
memory: a review and reanalysis of acute drug effects on recollection, familiarity, and 
Metamemory. bioRxiv. (2022):2022.05.20.492842. doi: 10.1101/2022.05.20.492842

 171. Wolff M, Evens R, Mertens LJ, Koslowski M, Betzler F, Gründer G, et al. Learning 
to let go: a cognitive-behavioral model of how psychedelic therapy promotes acceptance. 
Front Psych. (2020) 11:5. doi: 10.3389/fpsyt.2020.00005

 172. Bai Z, Luo S, Zhang L, Wu S, Chi I. Acceptance and commitment therapy (ACT) 
to reduce depression: a systematic review and meta-analysis. J Affect Disord. (2020) 
260:728–37. doi: 10.1016/j.jad.2019.09.040

 173. Allyn R. Could the biggest game changer in mental health be a plant? Psychology 
Today. Available at: https://www.psychologytoday.com/us/blog/the-pleasure-is-all-
yours/202208/could-the-biggest-game-changer-in-mental-health-be-plant

 174. Carey TA. Exposure and reorganization: the what and how of effective 
psychotherapy. Clin Psychol Rev. (2011) 31:236–48. doi: 10.1016/j.cpr.2010.04.004

 175. Treatment C for SA. Chapter 6 --brief humanistic and existential therapies In:  
Brief interventions and brief therapies for substance abuse: Substance Abuse and Mental 
Health Services Administration (US) (1999) Available at: https://www.ncbi.nlm.nih.gov/
books/NBK64939/

 176. Davis ML, Witcraft SM, Baird SO, Smits JAJ. Chapter 3 - learning principles in 
CBT In: SG Hofmann and GJG Asmundson, editors. The science of cognitive behavioral 

therapy. San Diego, CA: Academic Press (2017). 51–76. Available at: https://www.
sciencedirect.com/science/article/pii/B9780128034576000039

 177. Wolff M, Mertens LJ, Walter M, Enge S, Evens R. The acceptance/avoidance-
promoting experiences questionnaire (APEQ): a theory-based approach to psychedelic 
drugs’ effects on psychological flexibility. J Psychopharmacol. (2022) 36:387–408. doi: 
10.1177/02698811211073758

 178. Peill JM, Trinci KE, Kettner H, Mertens LJ, Roseman L, Timmermann C, et al. 
Validation of the psychological insight scale: a new scale to assess psychological insight 
following a psychedelic experience. J Psychopharmacol. (2022) 36:31–45. doi: 
10.1177/02698811211066709

 179. Carhart-Harris RL, Friston KJ. REBUS and the anarchic brain: toward a unified 
model of the brain action of psychedelics. Pharmacol Rev. (2019) 71:316–44. doi: 
10.1124/pr.118.017160

 180. Greenberg LS, Malberg NT, Tompkins MA. Working with emotion in 
psychodynamic, cognitive behavior, and emotion-focused psychotherapy. Washington, DC: 
American Psychological Association (2019).

 181. Watts R, Kettner H, Geerts D, Gandy S, Kartner L, Mertens L, et al. The Watts 
connectedness scale: a new scale for measuring a sense of connectedness to self, others, 
and world. Psychopharmacology. (2022) 239:3461–83. doi: 10.1007/s00213-022-06187-5

 182. Hendricks PS. Awe: a putative mechanism underlying the effects of classic 
psychedelic-assisted psychotherapy. Int Rev Psychiatry. (2018) 30:331–42. doi: 
10.1080/09540261.2018.1474185

 183. Delevry D, Le QA. Effect of treatment preference in randomized controlled trials: 
systematic review of the literature and meta-analysis. Patient. (2019) 12:593–609. doi: 
10.1007/s40271-019-00379-6

 184. Kowalski C, Mrdjenovich A. Patient preference clinical trials: why and when they will 
sometimes be preferred. Perspect Biol Med. (2013) 56:18–35. doi: 10.1353/pbm.2013.0004

 185. Peeters FPML, Ruhe HG, Wichers M, Abidi L, Kaub K, van der Lande HJ, et al. 
The Dutch measure for quantification of treatment resistance in depression (DM-TRD): 
an extension of the Maudsley staging method. J Affect Disord. (2016) 205:365–71. doi: 
10.1016/j.jad.2016.08.019

 186. Karyotaki E, Smit Y, de Beurs DP, Henningsen KH, Robays J, Huibers MJH, et al. 
The long-term efficacy of acute-phase psychotherapy for depression: a meta-analysis of 
randomized trials. Depress Anxiety. (2016) 33:370–83. doi: 10.1002/da.22491

 187. Forcén FE, Marengo L, Behn M. Ketamine-assisted meaning-centered 
psychotherapy for a patient with severe suicidal behavior. Palliat Support Care. 
(2022):1–3. doi: 10.1017/S1478951522001304

 188. Gold I. Reduction in psychiatry. Can J Psychiatr. (2009) 54:506–12. doi: 
10.1177/070674370905400802

 189. Sanders JW, Zijlmans J. Moving past mysticism in psychedelic science. ACS 
Pharmacol Transl Sci. (2021) 4:1253–5. doi: 10.1021/acsptsci.1c00097

https://doi.org/10.3389/fpsyt.2023.1268832
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.3389/fnhum.2023.1200393
https://doi.org/10.1097/YIC.0000000000000327
https://doi.org/10.1177/02698811221140011
https://doi.org/10.1177/0269881115609019
https://doi.org/10.1080/02791072.1988.10472511
https://doi.org/10.1097/YIC.0000000000000363
https://doi.org/10.1101/2022.05.20.492842
https://doi.org/10.3389/fpsyt.2020.00005
https://doi.org/10.1016/j.jad.2019.09.040
https://www.psychologytoday.com/us/blog/the-pleasure-is-all-yours/202208/could-the-biggest-game-changer-in-mental-health-be-plant
https://www.psychologytoday.com/us/blog/the-pleasure-is-all-yours/202208/could-the-biggest-game-changer-in-mental-health-be-plant
https://doi.org/10.1016/j.cpr.2010.04.004
https://www.ncbi.nlm.nih.gov/books/NBK64939/
https://www.ncbi.nlm.nih.gov/books/NBK64939/
https://www.sciencedirect.com/science/article/pii/B9780128034576000039
https://www.sciencedirect.com/science/article/pii/B9780128034576000039
https://doi.org/10.1177/02698811211073758
https://doi.org/10.1177/02698811211066709
https://doi.org/10.1124/pr.118.017160
https://doi.org/10.1007/s00213-022-06187-5
https://doi.org/10.1080/09540261.2018.1474185
https://doi.org/10.1007/s40271-019-00379-6
https://doi.org/10.1353/pbm.2013.0004
https://doi.org/10.1016/j.jad.2016.08.019
https://doi.org/10.1002/da.22491
https://doi.org/10.1017/S1478951522001304
https://doi.org/10.1177/070674370905400802
https://doi.org/10.1021/acsptsci.1c00097

	The Montreal model: an integrative biomedical-psychedelic approach to ketamine for severe treatment-resistant depression
	1. Introduction
	2. Methods
	2.1. Ketamine in TRD
	2.1.1. The need for new treatments
	2.1.2. Ketamine as a biomedical treatment of depression
	2.1.3. Biomedical ketamine models of care
	2.1.4. Ketamine as a psychedelic treatment of depression
	2.1.5. Psychedelic models of care
	2.1.6. Potential advantages for ketamine as a psychedelic
	2.2. The Montreal model of ketamine for TRD: overview and development
	2.2.1. The need for a “psychotherapy-grade” therapeutic frame
	2.2.2. The hype bubble: managing expectations
	2.2.3. Behavioral windows of opportunity: establishing SMART treatment goals and valued directions
	2.2.4. Pharmacologic windows of opportunity: optimizing psychiatric medications
	2.2.5. Concomitant psychotherapy: psychological accompaniment during a critical period
	2.2.6. Psychedelic-inspired treatment sessions
	2.2.6.1. Reconciling the biomedical and psychedelic ketamine paradigms: the analogy of dreams
	2.2.6.2. The importance of treatment settings
	2.2.6.3. Experiential learning: process over content
	2.2.6.4. Psychedelic experiences as amplifiers of conventional psychotherapeutic mechanisms
	2.2.6.5. Psychedelics as amplifiers of patient preferences
	2.2.6.6. Building momentum: rolling preparation, treatment, and integration

	3. Results: the Montreal model of ketamine for TRD
	3.1. Psychiatric referral and assessment
	3.2. Initial preparation and concomitant psychotherapy
	3.3. Psychedelic-like ketamine treatment sessions: rolling preparation, treatment, and integration
	3.4. Follow-up and maintenance

	4. Discussion
	Data availability statement
	Author contributions

	References

