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Ketamine is a dissociative drug that has been used medically since the 1970s primarily 
as an anesthetic agent but also for various psychiatric applications. Anecdotal reports 
and clinical research suggest substantial potential for ketamine as a treatment in conjunction 
with psychological interventions. Here, we review historical and modern approaches to 
the use of ketamine with psychotherapy, discuss the clinical relevance of ketamine’s acute 
psychoactive effects, propose a unique model for using esketamine (one isomeric form 
of ketamine) with Acceptance and Commitment Therapy (ACT), and suggest considerations 
for moving medication-assisted psychotherapy forward as a field.
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INTRODUCTION

Ketamine emerged from the study of phencyclidine (PCP) derivatives suitable for anesthetic 
use in humans, and its discovery in 1962 is attributed to Parke-Davis Labs and Dr. Calvin 
Lee Stevens, a professor of organic chemistry at Wayne State University (Domino et  al., 1965). 
Early clinicians recognized ketamine’s dreamlike and hallucinogenic properties, experienced by 
patients as feeling “disconnected” from their environment, and leading to its classification as 
a “dissociative anesthetic” (Domino et  al., 1965; Reier, 1971). The subjective effects associated 
with ketamine were observed to be  “pleasant” (Domino et  al., 1965), and investigators soon 
began to consider its broader value as an antidepressant and psychotherapeutic agent (Yensen, 
1973; Fontana and Loschi, 1974; Sofia and Harakal, 1975). The drug has since been explored 
for a growing number of psychiatric applications both as a standalone medication and in 
combination with supportive interventions.

A compelling and transdiagnostic body of clinical research has emphasized the use of 
ketamine in combination with psychotherapy for mental health conditions. While psychotherapy 
is not easily defined, it has been reasonably described as an interpersonal intervention that 
relies on repeated encounters, a healing relationship, and a particular explanatory model, all 
within a structured therapeutic frame (Greenway et  al., 2020). Psychotherapy may be  simplified 
even further, to denote any “communication between patients and therapists that is intended 
to help people (American Psychological Association, 2017).” These definitions will be  used 
hereafter to discuss a range of psychotherapeutic modalities involving ketamine administration.

The idea of harnessing psychotherapy with pharmacotherapy has been considered before. 
The additive and synergistic effects of combining conventional antidepressants and psychotherapy, 
for example, are well-established (Cuijpers et  al., 2014; Dunlop, 2016). Some precedent even 
exists for the approval of drug-therapy combinations by regulatory bodies such as the U.S. Food 
and Drug Administration [FDA; 21 CFR 201.57 (c)(2)(i)(A), 2022]. Medications such as 
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naltrexone extended-release injectable suspension for alcohol 
and opioid dependence, bupropion hydrochloride extended-
release for smoking cessation, and buprenorphine sublingual 
tablets for opioid dependence are all labeled for use in conjunction 
with therapy. This is also expected to be  the case if psilocybin 
and MDMA are approved as psychiatric treatments for major 
depression and post-traumatic stress disorder (PTSD), respectively 
(Yazar-Klosinski and Mithoefer, 2017; Johnson et  al., 2018).

Combination strategies serve a variety of purposes, driven 
largely by the limitations of single-modality interventions. These 
strategies serve to address treatment non-response, residual 
symptoms, and relapse and recurrence involving psychiatric 
illness (Dunlop, 2016). Others have further emphasized that 
approaches to pharmacotherapy that include psychotherapy 
have the potential to improve psychological flexibility, quality 
of life, and overall functioning, beyond symptom reduction, 
in ways that are valuable to patients (Kamenov et  al., 2017; 
Watts and Luoma, 2020). Integrated approaches may also 
promote drug safety and tolerability. For instance, a therapy-
oriented approach to psilocybin administration in research 
settings is thought to mitigate the psychological risks that are 
possible with treatment (Johnson et  al., 2008). The use of 
psychotherapy with ketamine could similarly address treatment 
risks, for example, by allowing for drug-sparing treatment 
paradigms that are of public interest and decrease the likelihood 
of tachyphylaxis (Mathai et  al., 2020, 2021).

What is perhaps most unique to the use of ketamine as a 
therapeutic adjunct is its status as a highly psychoactive, 
medically legal, and reliably perplexing agent. Here, we  review 
historical and modern approaches to the use of ketamine with 
psychotherapy, discuss the clinical relevance of ketamine’s acute 
psychoactive effects, propose a unique model for working with 
esketamine (the S-enantiomer of ketamine), and make suggestions 
for moving forward as a field. We  emphasize a conceptual 
understanding of ketamine and psychotherapy, rather than the 
specific parameters of treatment administration.

A BRIEF HISTORY

The first known uses of ketamine as a therapeutic adjunct 
date back to the early 1970s, soon after its approval as an 
anesthetic agent. In Mexico, the psychiatrist Salvador Roquet 
discovered that subanesthetic doses of the drug occasioned 
mental states that could be  combined with psychoanalytical 
techniques and indigenous healing practices in an approach 
he called “psychosynthesis” (Yensen, 1973; Wolfson, 2014). His 
pioneering and controversial work incorporated the use of 
multiple psychedelic substances and “sensory overload” in group 
treatment settings with the goal of producing, and then 
processing, extreme psychological experiences. Through this 
method, Roquet believed that patients could confront existing 
psychological conflicts and achieve emotional catharsis.

Around the same time, physicians in Southern Iran were 
exploring similar qualities of ketamine in the individual treatment 
of hospitalized psychiatric patients (Khorramzadeh and Lotfy, 
1973). Enayat Khorramzadeh and Atta Ollah Lofty observed 

that ketamine facilitated patients’ ability to engage in an 
“abreactive” psychotherapy process involving the recollection 
and processing of traumatic memories, which was ultimately 
associated with enduring relief of depression, anxiety, and other 
psychiatric symptoms (see Table  1 for characteristics of this 
and other research trials involving ketamine and psychotherapy). 
They later conducted a follow-up study examining how 
dimensions of personality contributed to the psychoactive effects 
of ketamine and found that elements of “extraversion,” 
“neuroticism,” and “psychoticism” could reliably predict drug 
experiences, suggesting the importance of nonpharmacological 
factors in treatment (Khorramzadeh and Lotfy, 1976).

Several other significant explorations of ketamine as a 
therapeutic agent occurred through the 1970s and 1980s (Lilly, 
1972, 1978; Fontana and Loschi, 1974; Sappington et  al., 1979; 
Grof, 1980; Golechha et  al., 1985), though the single most 
comprehensive body of clinical research in this area can 
be credited to the Russian physician, Evgeny Krupitsky. Krupitsky 
first used ketamine in a form of behavioral psychotherapy in 
the former Soviet Union in 1985 (Kolp et  al., 2014). In his 
earliest studies, ketamine was combined with other agents to 
induce unpleasant psychedelic experiences that were associatively 
linked with alcohol toward the goal of decreasing alcohol use 
(Krupitsky et al., 1992; Sivolap and Savchenkov, 1994). Krupitsky 
eventually realized that patients benefited similarly from positive, 
transcendent experiences while on ketamine and shifted from 
a model of aversive conditioning to one informed by existential 
and transpersonal psychology. This model has been described 
as Ketamine Psychedelic Psychotherapy (KPP) or Ketamine 
Psychedelic Therapy (KPT), and was used successfully in the 
treatment of alcohol and opioid use disorders (Krupitsky and 
Grinenko, 1997; Krupitsky et  al., 2002, 2007). Moreover, these 
studies indicated that ketamine could be  combined with 
psychotherapeutic interventions to produce meaningful and 
enduring changes in psychological attitudes, concepts of self, 
and overall functioning. Krupitsky’s research was ultimately 
shuttered by the rescheduling of ketamine in Russia amidst 
growing concerns around its recreational use (Kolp et al., 2014).

MODERN APPROACHES

Widespread psychiatric interest in ketamine accelerated with 
positive findings from the first randomized controlled trial 
(RCT; Berman et  al., 2000) and a larger replication study 
(Zarate et  al., 2006) of ketamine as a standalone treatment 
for depression. These and most subsequent academic 
investigations have assumed a “biochemical paradigm” (Bennett, 
2019), wherein the therapeutic benefits of ketamine are attributed 
to a pharmacologic effect independent of perceived psychoactivity 
or supporting interventions. This paradigm is, for example, 
evident in current FDA-approved uses of esketamine as an 
antidepressive and antisuicidal agent (McIntyre et  al., 2021).

However, in the mid-2000s, it became apparent that some 
community practitioners were continuing to work with ketamine 
as had been done historically, using it as a tool to facilitate 
psychological exploration and healing (Kolp et  al., 2006, 2007; 
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TABLE 1 | Characteristics of studies reviewed using ketamine and psychotherapy.

Study N Design Treatment 
population

Drug parameters Psychotherapy parameters

Adams et al. (2017) 1 Case study Refractory 
obsessive 
compulsive 
disorder

50 mg IN ketamine; twice weekly for 
4 weeks

16-week program of inpatient/outpatient ERP; for 
inpatient weeks 3–6, therapy was accompanied by 
twice-weekly administration of ketamine; unclear timing 
of therapy relative to ketamine administrations

Azhari et al. (2021) 8 Uncontrolled 
trial

Cannabis 
use disorder

1–2 IV ketamine infusions over 4 weeks; 
Infusion 1: (0.71 mg/kg over 52 min) on 
week 2; Infusion 2 (non-responders): 
(1.41 mg/kg over 92 min) on week 4

6-week program of MET and MBRP with therapy 
occurring outside of ketamine administrations (i.e., MET 
therapy on the day before the infusion and the afternoon 
of the infusion)

Dakwar et al. (2019) 55 Randomized 
controlled trial

Cocaine use 
disorder

Treatment group: Single IV ketamine 
infusion (0.5 mg/kg over 40 min); Control 
group: Single IV midazolam infusion 
(0.025 mg/kg over 40 min); infusions on 
day 2

5-week inpatient/outpatient program of MBRP; 1 MBPR 
session daily during first 5 days; followed by 8 sessions 
of MBRP outpatient (twice-weekly for 4 weeks); Patients 
received IV infusion on day 2 of inpatient stay; therapy 
occurred outside of ketamine/ midazolam administration 
(i.e., MBRP 2 h post-infusion)

Dakwar et al. (2020) 40 Randomized 
controlled trial

Alcohol use 
disorder

Treatment group: Single IV ketamine 
infusion (0.71 mg/kg over 52 min); Control 
group: Single IV midazolam infusion 
(0.025 mg/kg over 52 min); infusions on 
week 2

5-week outpatient program of MET; 6 sessions of MET 
over 5 weeks (1 session/ week); therapy occurred 
outside of ketamine/ midazolam administration (i.e., 
MET session provided 24 h after infusion)

Dames et al. (2022) 94 Observational 
study

Mixed 3 sessions of PO or IM ketamine (during 
weeks 4, 5, and 7): either PO or IM 
ketamine for session 1 (dose unspecified); 
IM ketamine (1–1.5 mg/kg) for sessions 2 
and 3

12-week treatment program including group meetings 
and KaT with model of preparation, dosing, and 
integration; therapy occurred outside of ketamine 
administration (i.e., “initial sharing” began after 90 min, 
and post-KaT group integration sessions occurred 
within 36 h)

Dore et al. (2019) 235 Observational 
study

Mixed SL, IM, (or both) ketamine; Average dose 
range was 200–250 mg SL, and 80–
90 mg IM

Outpatient KAP with sessions typically 2 weeks apart, or 
more frequently depending on acuity; number of sessions 
ranged from 1–25, which were spread over variable time 
periods from initial session, to visit evaluation, to 
termination where applicable; therapy occurred before, 
during and after ketamine administrations

Grabski et al. (2022) 96 Randomized 
controlled trial

Alcohol use 
disorder

Treatment group: 3 weekly IV ketamine 
infusions (0.8 mg/kg over 40 min); Control 
group: 3 saline infusions; Infusions 
occurred at visits 2, 4, and 6 spaced 
1–3 weeks apart

Treatment group: 7 sessions of MBRP; Control group: 7 
sessions of AE; therapy began at visit 2 and continued 
for the subsequent six visits; therapy occurred outside 
of ketamine administration (i.e., infusion was always 
preceded by MBRP or AE and followed by another 
session about 24 h later)

Halstead et al. (2021) 1 Case study Persistent 
depressive 
disorder and 
treatment-
resistant 
post-
traumatic 
stress 
disorder

SL ketamine (150 mg); 4 administrations 
over 13 days

13-day intensive outpatient therapy program consisting 
of MBCT and FAP; therapy occurred before, during and 
after ketamine administrations

Khorramzadeh and Lofty 
(1973)

100 Non-
randomized 
controlled trial

Mixed IV ketamine infusions in 3 dose ranges: 
(1) 0.2–0.3 mg/kg; (2) 0.4–0.6 mg/kg; (3) 
0.7–1.0 mg/kg; unknown duration of 
infusion

“Abreactive” psychotherapy during drug administration

Krupitsky et al. (1992) 186 Randomized 
controlled trial

Alcohol use 
disorder

Treatment group: Single co-administration 
of aethimizol (1.5% 3 ml, IM), bemegride 
(0.5% 10 ml IV), and ketamine (3 mg/kg, 
IM); Control group: Conventional aversive 
therapy without ketamine administration

ACA method of alcoholism treatment with therapy 
occurring before, during, and after ketamine 
administration

(Continued)
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Study N Design Treatment 
population

Drug parameters Psychotherapy parameters

Krupitsky and Grinenko 
(1997)

111 Non-
randomized 
controlled trial

Alcohol use 
disorder

Treatment group: Single co-administration 
of aethimizol (1.5% 3 ml, IM), bemegride 
(0.5% 10 ml, IV), and ketamine (2.5 mg/kg 
IM); Control group: Conventional therapy 
for alcoholism without ketamine

KPT method of treatment with therapy occurring before, 
during, and after ketamine administration

Krupitsky et al. (2002) 70 Randomized 
controlled trial

Heroin use 
disorder

Treatment group: Single IM ketamine 
injection (2 mg/kg: hallucinogenic dose); 
Control group: Single IM ketamine 
injection (0.2 mg/kg: non-hallucinogenic 
dose)

KPT method of treatment with therapy occurring before, 
during, and after ketamine administration

Krupitsky et al. (2007) 59 Randomized 
controlled trial

Heroin use 
disorder

Treatment group: 3 IM ketamine injections 
(2 mg/kg); 1-month intervals between 
doses; Control group: Single IM ketamine 
injection (2 mg/kg)

Addiction counseling and KPT method of treatment with 
therapy occurring before, during, and after ketamine 
administration

Ocker et al. (2020) 1 Case study Opioid 
medication 
dependence 
with opioid-
induced 
hyperalgesia

5-day (inpatient) continuous IV infusion of 
ketamine in combination with a 
multimodal analgesia regimen; ketamine 
dose titrated throughout admission (0.09–
0.59 mg/kg/h)

Outpatient CBT every 3–4 weeks after initial period of 
ketamine administration

Pradhan et al. (2018) 20 Randomized 
controlled trial

Treatment-
refractory 
post-
traumatic 
stress 
disorder

Treatment group: Single IV infusion of 
ketamine (0.5 mg/kg over 40 min); Control 
group: Single IV infusion of normal saline 
over 40 min

12 sessions of TIMBER; therapy occurred during and 
then after single ketamine administration

Ragnhildstveit et al. (2021) 1 Case study Treatment-
resistant 
bulimia 
nervosa

18 IV ketamine infusions (0.5 mg/kg IV 
over 40 min) over 3-month period

18 sessions of guided psychotherapy during ketamine 
administrations and preceded by 30 min of preparatory 
psychotherapy

Rodriguez et al. (2016) 10 Uncontrolled 
trial

Obsessive 
compulsive 
disorder

Single IV infusion of ketamine (0.5 mg/kg 
over 40 min)

10 sessions of ERP over 2-week period; therapy 
occurred outside of ketamine administration (i.e., after 
completion of single ketamine administration)

Sappington et al. (1979) 21 Randomized 
controlled trial

Healthy 
volunteers

Treatment group: IV ketamine infusion 
(0.1 mg/lb); Control groups: No ketamine

“Induced-anxiety” therapy focused on induction of 
negative affect prior to drug administrations, drug-
induced relaxation, and processing with therapist

Shiroma et al. (2020) 12 Uncontrolled 
trial

Chronic, 
moderate 
post-
traumatic 
stress 
disorder

3 IV infusions of ketamine (0.5 mg/kg over 
40 min); once weekly for the first 3 weeks 
of treatment; unclear if IV infusions 
continued after week 3

10-week program of PE with therapy occurring during 
ketamine administrations

Wilkinson et al. (2017) 16 Uncontrolled 
trial

Major 
depressive 
disorder

4 IV infusions of ketamine (0.5 mg/kg over 
40 min) over 2 weeks

10-week program of CBT with therapy occurring 
outside of ketamine administrations

Wilkinson et al. (2021) 41 Randomized 
controlled trial

Severe major 
depressive 
disorder and 
treatment-
resistant 
depression

6 IV infusions of ketamine (0.5 mg/kg over 
40 min) over 3 weeks

Treatment group: 14-week program of CBT; Control 
group: 14-week program of TAU; therapy occurred 
outside of ketamine administrations

ACA, affective contra-attribution; AE, alcohol education; CBT, cognitive behavioral therapy; ERP, exposure response prevention; FAP, functional analytic psychotherapy; IM, 
intramuscular; IN, intranasal; IV, intravenous; KaT, ketamine assisted therapy; KAP, ketamine assisted psychotherapy; kg, kilograms; KPT, ketamine assisted psychotherapy; lb, 
pounds; MBCT, mindfulness based cognitive behavioral therapy; MBRP, mindfulness based relapse prevention therapy; MET, motivational enhancement therapy; mg, milligrams; min, 
minutes; PO, per os; TAU, treatment as usual; TIMBER, trauma interventions using mindfulness based extinction and reconsolidation.

TABLE 1 | Continued
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Early, 2014; Ring et al., 2016). A new wave of ketamine-assisted 
psychotherapy (KAP) began to emerge, attracting a growing 
network of clinicians and informed theoretically by principles 
of psychedelic therapy (Dore et  al., 2019; Halstead et  al., 2021; 
Ragnhildstveit et  al., 2021; Dames et  al., 2022). As with other 
psychedelic therapies, KAP emphasizes attention to “set and 
setting” (Dore et  al., 2019) – a broad conceptualization of the 
nonpharmacological parameters that are thought to shape 
hallucinogenic drug response, such as the degree of preparation 
before, and the environment during, drug administrations 
(Hartogsohn, 2016). Administrations of ketamine within KAP 
follow “a dosage escalation strategy to achieve different levels 
of trance increasing to full out-of-body experiences” while 
holding central “that some degree of mind alteration is necessary 
for ketamine’s effects (Dore et  al., 2019).” This framework 
suggests the possibility of highly variable and dose-dependent 
states of consciousness induced by ketamine that represent 
different opportunities for therapeutic intervention (Kolp et al., 
2014; Dore et  al., 2019). For example, the KAP context would 
be compatible with both “psycholytic therapy,” typically involving 
lower doses of psychoactive drug to facilitate the therapeutic 
and relational quality of ongoing psychotherapy during acute 
drug effects, and “psychedelic therapy,” involving higher doses 
of drug to facilitate the occurrence and integration of profound, 
mystical- and peak-type experiences (Garcia-Romeu and 
Richards, 2018). KAP, along with early uses of ketamine in 
psychiatry, can then be  classified as “experience-oriented” 
approaches to treatment, for which the subjective quality of 
drug effect is thought to have inherent value and be an integral 
part of the therapeutic process (Mathai et  al., 2020). In this 
framework, the patient’s experiences under drug effects can 
be  considered meaningful and potentially insightful material, 
which can then be  utilized in collaboration with the therapist 
to facilitate therapeutic progress.

Other recent and contrasting approaches have tended to 
use behavioral therapies largely outside of the period of acute 
drug effects (Rodriguez et  al., 2016; Adams et  al., 2017; 
Wilkinson et  al., 2017, 2021; Dakwar et  al., 2019, 2020; 
Ocker et  al., 2020; Shiroma et  al., 2020; Azhari et  al., 2021; 
Philipp-Muller et al., 2021; Grabski et al., 2022). This strategy 
presumes that, beyond the period of its immediate psychoactive 
function, ketamine produces a window of enhanced 
neuroplasticity and other neural adaptations that facilitate 
cognitive and behavioral interventions (Dakwar and Nunes, 
2016; Wilkinson et  al., 2019; Hasler, 2020). Theoretically, 
drug-facilitated psychotherapy could be  optimized when 
delivered during “critical periods” of neural development, 
marked by exquisite sensitivity to environmental input and 
potentially conducive to learning (Lepow et  al., 2021). It 
could be  argued that this “plasticity-oriented” approach is 
rooted most in the function of ketamine as a “psychoplastogen” 
– a term used to describe small molecule neurotherapeutics 
that produce rapid and measurable changes in plasticity after 
a single administration that are thought to support relatively 
long-lasting changes in behavior (Olson, 2018). This logic 
suggests the possibility of ketamine-like psychoplastogens 
that might enhance psychotherapeutic processes in critical 

periods after drug administration without the need for marked 
mind-altering effects (Olson, 2021). Consistent with this 
understanding, predominantly plasticity-oriented approaches 
to ketamine as a therapeutic adjunct differ from KAP in 
how psychological support is allocated, with relatively less 
emphasis on or engagement with drug-induced experiences 
over the course of treatment (see Figure  1 for illustration 
of these models).

The “experience-oriented” and “plasticity-oriented” uses of 
ketamine outlined above could overlap but may be  seen as 
portrayals of two leading theories of treatment. Though not 
described here, other nuanced psychotherapeutic applications 

A

B

C

FIGURE 1 | Functional units for existing models combining ketamine with 
psychotherapy. Each circle indicates a single experience of ketamine, with 
circle size corresponding to relative theoretical emphasis on the nature of the 
experience. Bracketed lines are used to indicate optimal windows of 
psychotherapeutic intervention. (A) shows the strategy of high-dose 
“psychedelic therapy,” involving significant preparation before and integration 
after a limited number of drug sessions, which themselves are largely inner-
directed, rather than primarily relational, experiences. (B) shows the model of 
low-dose “psycholytic therapy,” in which ongoing psychotherapy coincides 
with ketamine administration, making use of acute drug effects that are 
thought to facilitate the quality of therapy. The two former approaches are 
examples of “experience-oriented” frameworks, such as KAP. (C) is 
representative of “plasticity-oriented” strategies, wherein psychotherapy is 
delivered after the period of acute drug effects but within “critical periods” of 
neural adaptation that are thought to facilitate the uptake and efficacy of 
behavioral interventions.
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of ketamine are emerging (Pradhan et  al., 2018; Veen et  al., 
2018; Bottemanne et  al., 2021; Bottemanne and Arnould, 2021; 
Muscat et  al., 2021b), and novel ways of using the drug will 
continue to develop. For all approaches, there exist scientific 
questions that can engage key theoretical assumptions. For 
example, how do animal models of critical periods and adaptive 
learning inform the timing and nature of complex, idiosyncratic 
interventions using ketamine in humans? This research is still 
in its infancy. Additionally, and of particular relevance to clinicians, 
what is the role of the subjective ketamine experience in ketamine 
therapy? Current findings on this point are reviewed below.

THE RELEVANCE OF EXPERIENCE

It has been argued that no study to date has demonstrated 
a therapeutic effect for ketamine absent some degree of 
perceived psychoactivity (Dore et al., 2019). Several challenges 
are inherent to such an undertaking, including the experimental 
prospect of defining “psychoactivity,” which would seemingly 
include experiences ranging from feeling “high,” “relaxed,” 
“connected,” “happy” and “light” to the peak- and mystical-
type phenomena that occur at sufficiently high doses of 
ketamine. A “critical test” of this question has been proposed 
(Yaden and Griffiths, 2021), wherein a psychedelic agent 
demonstrates full and lasting therapeutic efficacy when 
administered to individuals while unconscious and who 
subsequently report no memory of drug-related experience. 
In counterpoint, Olson (2021) draws attention to several 
interesting, albeit limited, studies suggesting that intraoperative 
ketamine may improve mood in surgical patients even when 
they are unconscious during drug administration (Kudoh et al., 
2002; Jiang et  al., 2016; Xu et  al., 2017). Among issues with 
poor generalizability due to experimental design, it is unclear 
if the demonstrated effects from these studies meet criteria 
for “full and lasting therapeutic efficacy.” More suitable 
investigations of the “critical test” are underway (Heifets, 2021), 
but in the meantime, other types of correlational data can 
provide insight into the relationship between subjective drug 
experience and therapeutic efficacy.

The acute ketamine effect for which there is the most data 
is “dissociation,” as measured by the Clinician-Administered 
Dissociative States Scale (CADSS) and includes feelings such 
as detachment from oneself and one’s environment and changes 
in sensory perception (Grabski et al., 2020). Several independent 
reviews have identified experimental evidence of a positive 
correlation between dissociation and antidepressant efficacy for 
ketamine, although this relationship has been inconsistent when 
examined across clinical trials (Ballard and Zarate, 2020; Grabski 
et al., 2020; Mathai et al., 2020). Another large post-hoc analysis 
of phase 3 clinical trial data found no mediating effect of 
dissociation on the antidepressant effects of esketamine (Chen 
et  al., 2022). While these findings are difficult to interpret, it 
is notable that modern studies have classified dissociation 
primarily as an adverse event, suggesting that a major limitation 
in the predictive ability of the CADSS, and similarly utilized 
instruments, is prevailing research bias toward these psychoactive 

effects as undesirable. Most studies of ketamine have also not 
examined the relevance of dissociation in the context 
of psychotherapy.

It is nonetheless worth considering that dissociation, as a 
single metric and captured by the CADSS, may not be a useful 
predictor of the therapeutic efficacy of ketamine. Other subjective 
effects during drug administration, including ratings of 
“happiness” (Chen et  al., 2020) or the sensation of “lightness” 
(Stocker et al., 2019) have also been associated with antidepressant 
benefit. Conversely, anxiety experienced during ketamine 
infusions appears to predict negative treatment response for 
depression (Aust et al., 2019). These findings require replication 
but together suggest that the affective quality of drug-induced 
experience may also be pertinent to therapeutic outcomes with 
ketamine. It is moreover possible that the benefits of certain 
subjective effects, such as drug-mediated increases in 
connectedness (Kolp et  al., 2014; Griffiths et  al., 2021; 
Mollaahmetoglu et  al., 2021), are not fully realized in the 
absence of interpersonal therapeutic engagement.

Finally, it is valuable to recognize the similarities between 
ketamine and classic (serotonergic) psychedelics such as 
psilocybin and lysergic acid diethylamide (LSD), which produce 
overlapping subjective phenomena in spite of diverging 
pharmacological mechanisms of action (Bowdle et  al., 1998; 
Studerus et  al., 2010). For classic psychedelics, it is well-
established that a subset of psychoactive effects, often referred 
to as mystical-type effects and characterized by a sense of 
unity, predict greater therapeutic response across a variety of 
conditions such as depression, existential distress, and substance 
use disorders (Garcia-Romeu et  al., 2014; Griffiths et  al., 2016; 
Roseman et  al., 2018). Interestingly, it has been hypothesized 
that the same mechanisms that drive the efficacy of these 
treatments may also be responsible for dose-dependent psychiatric 
risks, like that of psychosis (Haarsma et  al., 2021). However, 
the relevant psychoactive effects of classic psychedelics appear 
to be optimized in careful experimental conditions that consider 
the benefit, safety, and tolerability of such (Johnson et  al., 
2008; dos Santos et  al., 2018). While similar optimization has 
not been pursued for ketamine, increasing research suggests 
that mystical- and peak-type experiences, such as measured 
by the Hood Mysticism Scale (HMS) and 11D-ASC questionnaire, 
increase the likelihood of various therapeutic benefits (Dakwar 
et  al., 2014, 2018; Mollaahmetoglu et  al., 2021; Rothberg et  al., 
2021; Sumner et  al., 2021). Regardless of whether these effects 
are essential to treatment, there is mounting support for a 
broader understanding of and attention to the spectrum of 
experiences induced by ketamine.

A SPECIFIC PROPOSAL

In light of existing knowledge gaps, the authors and colleagues 
have proposed a pilot investigation of esketamine with 
Acceptance and Commitment Therapy (ACT) for treatment-
resistant depression that is currently in the planning stage. 
ACT has been recognized as a well-suited framework for 
psychedelic-assisted treatment (Walsh and Thiessen, 2018; 
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Sloshower et  al., 2020; Wolff et  al., 2020). ACT is a form 
of cognitive-behavioral therapy that emphasizes psychological 
flexibility (PF) and has been shown to be  effective in the 
treatment of depressive symptoms (Bai et  al., 2020). PF is 
a transdiagnostic construct that can be  thought of as an 
individual’s capacity to recognize and adapt to contextual 
demands, shift mindset or behaviors during individual and 
social experiences, maintain balance across important life 
domains, and to be  aware of and committed to behaviors 
consistent with values (Kashdan, 2010). PF appears to predict 
outcomes of psychotherapy for treatment-resistant depression 
(Yasinski et  al., 2020) and measurements of this construct, 
like The Acceptance and Action Questionnaire (AAQ-II), 
have been shown to mediate the relationship between acute 
psychedelic effects and subsequent decreases in depression 
and anxiety (Close et al., 2020; Davis et al., 2020). Importantly, 
it is also held that the quality and therapeutic value of 
relevant psychedelic effects are influenced by the specific 
treatment context for classic psychedelics (Johnson et  al., 
2008; Hartogsohn, 2016; Carhart-Harris et  al., 2018; Garcia-
Romeu and Richards, 2018), although this has not been 
adequately explored with ketamine. Taken together, these 
data indicate that PF-oriented models may be key to supporting 
processes of change when psychotherapy and psychedelic 
experience are combined (Watts and Luoma, 2020).

While several published studies indicate the value of 
psychotherapy alongside ketamine administration, none of 
these investigations have utilized an ACT-based approach. 
Furthermore, to our knowledge no studies have examined 
the combination of esketamine and concurrent psychotherapy. 
In this pilot study we  propose to examine three research 
questions: (1) will an augmented esketamine treatment protocol 
(AET) involving preparatory counseling and ongoing ACT 
during esketamine administration yield greater or more durable 
antidepressant-type effects than treatment as usual (TAU) 

esketamine dosing? (2) will the AET treatment context produce 
significantly different subjective (e.g., dissociative-type) effects 
than TAU esketamine dosing? and (3) Are esketamine-induced 
subjective effects within either treatment context associated 
with antidepressant efficacy?

The study will randomly assign patients initiating esketamine 
for treatment-resistant depression to either the TAU or AET 
arm beginning with the first dose and throughout the duration 
of the 4-week induction phase (see Figure  2). The fact that 
the FDA requires a two-hour monitoring window after 
esketamine dosing provides a unique opportunity for 
psychotherapy that coincides with the period of acute drug 
effects. ACT sessions will be  conducted approximately 1 h 
after drug administration, and we expect that standard dosages 
of esketamine will facilitate a “psycholytic” and relational 
model of therapy. Participant treatment response will 
be  tracked using standard measures of depression from 
baseline through the end of the 4-week maintenance period, 
and again at a 3-month follow-up. Subjective effects will 
be  assessed throughout esketamine dosing using a battery 
of psychometric questionnaires. Other measurements of interest 
include psychological flexibility, therapeutic alliance, and need 
for maintenance treatment that may differ between treatment 
arms. These data will provide needed empirical observations 
regarding the impact of psychotherapeutic intervention in 
conjunction with esketamine, and the mediating role of 
subjective and contextually determined drug effects.

DISCUSSION

Ongoing study will help clarify the uses of ketamine as a therapeutic 
adjunct. Notably, in contrast to pharmacotherapy development, 
no formal approval process exists for specific psychotherapies, 
which are ultimately defined as “evidence-based” when research 

FIGURE 2 | Proposed design for a pilot investigation of esketamine with Acceptance and Commitment Therapy (ACT) for treatment-resistant depression. Current 
esketamine dosing protocols call for twice weekly dosing during a 4-week induction phase, followed by weekly dosing during a maintenance phase in weeks 5 
through 8. Patients receive an initial dose of 56 mg, followed by repeated doses of 56 mg or 84 mg based on treatment response (i.e., efficacy and tolerability). After 
initial study procedures, participants will be randomized to receive treatment as usual (plain circle) or esketamine in conjunction with ACT (circle with bracketed line) 
during the induction phase of treatment. Both study arms will follow the same clinical procedures for maintenance treatment and subsequent follow-up.
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involving a substantial number of patients has provided evidence 
of treatment effect (National Institute of Mental Health, 2021). 
However, these lines of inquiry are unlikely to attract the funding 
of pharmaceutical companies and will thus depend heavily on 
the support of public agencies (Migone, 2017). Furthermore, with 
the need for time-consuming and complex factorial study designs 
to adequately compare drug x therapy interactions (Grabski et al., 
2022), standards of care for combinations of ketamine and 
psychotherapy are expected to develop slowly.

For the time being, there is value to considering existing 
and independent medical and psychological standards. Prescribing 
of ketamine, particularly for off-label uses that may have 
therapeutic utility, should be based on “firm scientific rationale 
and on sound medical evidence” (U.S. Food and Drug 
Administration, 1998), such as effectiveness data collected from 
controlled trials or documented in clinical settings (Radley 
et  al., 2006). Best psychological practice is informed not only 
by existing research but also “clinical expertise in the context 
of patient characteristics, culture and preferences (American 
Psychological Association, 2008).” Additional parameters are 
expected to be  relevant to the interactions of ketamine and 
therapy, including variables such as medication dosage and 
the timing of psychological interventions, as described here, 
along with other factors, such as the normative claims of 
treatment, and provider training in specific therapeutic modalities.

Different paradigms for ketamine can coexist – the 
“experience-oriented,” “plasticity-oriented,” and others still. Even 
guidelines for strictly pharmacological uses of ketamine and 
esketamine emphasize the importance of “a comfortable and 
adaptable environment” for patients given that drug 
administration “may amplify sensory experiences and/or result 
in dissociation or psychotomimetic effects (McIntyre et  al., 
2021).” An integrated approach to ketamine therapy, considering 
both historical perspectives on subjective experience and modern 

advances in neuroscience, may ultimately lead to a better 
understanding of relevant drug effects, improved treatment 
protocols, and multiple dimensions of benefit (Muscat et  al., 
2021a; Walsh et al., 2021). Much like the “abreactive” interventions 
of old, ongoing applications of ketamine are expected to reflect 
the prevailing psychological zeitgeist. However, while the 
mechanics, contexts, and explanations for our interventions 
may shift, the therapeutic endeavor is the same as it has always 
been – toward the vision of a better life for patients.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included 
in the article/supplementary material, further inquiries can 
be  directed to the corresponding author.

AUTHOR CONTRIBUTIONS

DM, VM, and AG-R made substantial contributions to the 
conception, design, and drafting of the manuscript. All authors 
approved the final version of this manuscript and agree to 
be  accountable for all aspects of the work.

FUNDING

Funding for this research was made possible by the Johns Hopkins 
Center for Psychedelic and Consciousness Research and provided 
by Tim Ferriss, Matt Mullenweg, Blake Mycoskie, Craig Nerenberg, 
and the Steven and Alexandra Cohen Foundation. The funders 
had no role in the study design, data collection and analysis, 
decision to publish, or preparation of the manuscript.

 

REFERENCES

21 CFR 201.57 (c)(2)(i)(A) (2022). Available at: https://www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?fr=201.57 (Accessed January 28, 2022).

Adams, T., Bloch, M., and Pittenger, C. (2017). Intranasal ketamine and 
cognitive-behavioral therapy for treatment refractory obsessive-compulsive 
disorder. J. Clin. Psychopharmacol. 37, 269–271. doi: 10.1097/JCP.00000 
00000000659

American Psychological Association (2008). Evidence-Based Practice in Psychology. 
Available at: https://www.apa.org/practice/resources/evidence (Accessed January 
29, 2022).

American Psychological Association (2017). What Is Psychotherapy? Available 
at: https://www.apa.org/ptsd-guideline/patients-and-families/psychotherapy 
(Accessed January 28, 2022).

Aust, S., Gärtner, M., Basso, L., Otte, C., Wingenfeld, K., Chae, W. R., et al. 
(2019). Anxiety during ketamine infusions is associated with negative treatment 
responses in major depressive disorder. Eur. Neuropsychopharmacol. 29, 
529–538. doi: 10.1016/j.euroneuro.2019.02.005

Azhari, N., Hu, H., O’Malley, K. Y., Blocker, M. E., Levin, F. R., and Dakwar, E. 
(2021). Ketamine-facilitated behavioral treatment for cannabis use disorder: 
a proof of concept study. Am. J. Drug Alcohol. Abuse 47, 92–97. doi: 
10.1080/00952990.2020.1808982

Bai, Z., Luo, S., Zhang, L., Wu, S., and Chi, I. (2020). Acceptance and commitment 
therapy (ACT) to reduce depression: a systematic review and meta-analysis. 
J. Affect. Disord. 260, 728–737. doi: 10.1016/j.jad.2019.09.040

Ballard, E. D., and Zarate, C. A. (2020). The role of dissociation in ketamine’s 
antidepressant effects. Nat. Commun. 11:6431. doi: 10.1038/s41467-020-20190-4

Bennett, R. (2019). Paradigms of Ketamine Treatment. MAPS. Available at: 
https://maps.org/news/bulletin/articles/436-maps-bulletin-spring-2019-vol-29-
no-1/7718-paradigms-of-ketamine-treatment-spring-2019 (Accessed April 16, 
2021).

Berman, R. M., Cappiello, A., Anand, A., Oren, D. A., Heninger, G. R., 
Charney, D. S., et al. (2000). Antidepressant effects of ketamine in 
depressed patients. Biol. Psychiatry 47, 351–354. doi: 10.1016/s0006- 
3223(99)00230-9

Bottemanne, H., and Arnould, A. (2021). Ketamine augmentation of exposure 
response prevention therapy for obsessive-compulsive disorder. Innov. Clin. 
Neurosci. 18, 9–11. doi: 10.13140/RG.2.2.33281.48485

Bottemanne, H., Baldacci, A., Muller, C., Boyreau, A., and Claret, A. (2021). 
[Ketamine augmented psychotherapy (KAP) in mood disorder: user guide]. 
L'Encéphale doi:10.1016/j.encep.2021.08.011 [Epub ahead of print].

Bowdle, T. A., Radant, A. D., Cowley, D. S., Kharasch, E. D., Strassman, R. J., 
and Roy-Byrne, P. P. (1998). Psychedelic effects of ketamine in healthy 
volunteers: relationship to steady-state plasma concentrations. Anesthesiology 
88, 82–88. doi: 10.1097/00000542-199801000-00015

Carhart-Harris, R. L., Roseman, L., Haijen, E., Erritzoe, D., Watts, R., Branchi, I., 
et al. (2018). Psychedelics and the essential importance of context. J. 
Psychopharmacol. 32, 725–731. doi: 10.1177/0269881118754710

Chen, G., Chen, L., Zhang, Y., Li, X., Lane, R., Lim, P., et al. (2022). The relationship 
between dissociation and antidepressant effects of esketamine nasal spray in 

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?fr=201.57
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?fr=201.57
https://doi.org/10.1097/JCP.0000000000000659
https://doi.org/10.1097/JCP.0000000000000659
https://www.apa.org/practice/resources/evidence
https://www.apa.org/ptsd-guideline/patients-and-families/psychotherapy
https://doi.org/10.1016/j.euroneuro.2019.02.005
https://doi.org/10.1080/00952990.2020.1808982
https://doi.org/10.1016/j.jad.2019.09.040
https://doi.org/10.1038/s41467-020-20190-4
https://maps.org/news/bulletin/articles/436-maps-bulletin-spring-2019-vol-29-no-1/7718-paradigms-of-ketamine-treatment-spring-2019
https://maps.org/news/bulletin/articles/436-maps-bulletin-spring-2019-vol-29-no-1/7718-paradigms-of-ketamine-treatment-spring-2019
https://doi.org/10.1016/s0006-3223(99)00230-9
https://doi.org/10.1016/s0006-3223(99)00230-9
https://doi.org/10.13140/RG.2.2.33281.48485
https://doi.org/10.1016/j.encep.2021.08.011
https://doi.org/10.1097/00000542-199801000-00015
https://doi.org/10.1177/0269881118754710


Mathai et al. Ketamine and Psychotherapy

Frontiers in Psychology | www.frontiersin.org 9 March 2022 | Volume 13 | Article 868103

patients with treatment-resistant depression. Int. J. Neuropsychopharmacol. 
pyab084. doi: 10.1093/ijnp/pyab084 [Epub ahead of print]

Chen, M.-H., Lin, W.-C., Wu, H.-J., Bai, Y.-M., Li, C.-T., Tsai, S.-J., et al. 
(2020). Happiness during low-dose ketamine infusion predicts treatment 
response: reexploring the adjunctive ketamine study of Taiwanese patients 
With treatment-resistant depression. J. Clin. Psychiatry 81:20m13232. doi: 
10.4088/JCP.20m13232

Close, J. B., Hajien, E. C., Watts, R., Roseman, L., and Carhart-Harris, R. L. 
(2020). Psychedelics and psychological flexibility – results of a prospective 
web-survey using the acceptance and action questionnaire II. J. Contextual 
Behav. Sci. 16, 37–44. doi: 10.1016/j.jcbs.2020.01.005

Cuijpers, P., Sijbrandij, M., Koole, S. L., Andersson, G., Beekman, A. T., and 
Reynolds, C. F. (2014). Adding psychotherapy to antidepressant medication 
in depression and anxiety disorders: a meta-analysis. World Psychiatry 13, 
56–67. doi: 10.1002/wps.20089

Dakwar, E., Anerella, C., Hart, C. L., Levin, F. R., Mathew, S. J., and Nunes, E. V. 
(2014). Therapeutic infusions of ketamine: do the psychoactive effects matter? 
Drug Alcohol Depend. 136, 153–157. doi: 10.1016/j.drugalcdep.2013.12.019

Dakwar, E., Levin, F., Hart, C. L., Basaraba, C., Choi, J., Pavlicova, M., et al. 
(2020). A single ketamine infusion combined with motivational enhancement 
therapy for alcohol use disorder: a randomized midazolam-controlled pilot 
trial. Am. J. Psychiatry 177, 125–133. doi: 10.1176/appi.ajp.2019.19070684

Dakwar, E., and Nunes, E. V. (2016). New directions in medication-facilitated 
behavioral treatment for substance use disorders. Curr. Psychiatry Rep. 18:64. 
doi: 10.1007/s11920-016-0703-4

Dakwar, E., Nunes, E. V., Hart, C. L., Foltin, R. W., Mathew, S. J., Carpenter, K. M., 
et al. (2019). A single ketamine infusion combined With mindfulness-based 
behavioral modification to treat cocaine dependence: A randomized clinical 
trial. Am. J. Psychiatry 176, 923–930. doi: 10.1176/appi.ajp.2019.18101123

Dakwar, E., Nunes, E. V., Hart, C. L., Hu, M. C., Foltin, R. W., and Levin, F. R. 
(2018). A sub-set of psychoactive effects may be  critical to the behavioral 
impact of ketamine on cocaine use disorder: results from a randomized, 
controlled laboratory study. Neuropharmacology 142, 270–276. doi: 10.1016/j.
neuropharm.2018.01.005

Dames, S., Kryskow, P., and Watler, C. (2022). 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. Psychiatry 12:803279. doi: 10.3389/fpsyt.2021.803279

Davis, A. K., Barrett, F. S., and Griffiths, R. R. (2020). Psychological flexibility 
mediates the relations between acute psychedelic effects and subjective 
decreases in depression and anxiety. J. Contextual Behav. Sci. 15, 39–45. 
doi: 10.1016/j.jcbs.2019.11.004

Domino, E. F., Chodoff, P., and Corssen, G. (1965). Pharmacologic effects of 
ci-581, a new dissociative anesthetic, in man. Clin. Pharmacol. Ther. 6, 
279–291. doi: 10.1002/cpt196563279

Dore, J., Turnipseed, B., Dwyer, S., Turnipseed, A., Andries, J., Ascani, G., 
et al. (2019). Ketamine assisted psychotherapy (KAP): patient demographics, 
clinical data and outcomes in three large practices administering ketamine 
with psychotherapy. J. Psychoactive Drugs 51, 189–198. doi: 
10.1080/02791072.2019.1587556

dos Santos, R. G., Bouso, J. C., Alcázar-Córcoles, M. Á., and Hallak, J. E. C. 
(2018). Efficacy, tolerability, and safety of serotonergic psychedelics for the 
management of mood, anxiety, and substance-use disorders: a systematic 
review of systematic reviews. Expert. Rev. Clin. Pharmacol. 11, 889–902. 
doi: 10.1080/17512433.2018.1511424

Dunlop, B. W. (2016). Evidence-based applications of combination psychotherapy 
and pharmacotherapy for depression. Focus 14, 156–173. doi: 10.1176/appi.
focus.20150042

Early, T. (2014). Making ketamine work in the long run. Int. J. Transpers. Stud. 
33, 141–150. doi: 10.24972/ijts.2014.33.2.141

Fontana, A. E., and Loschi, J. A. (1974). Antidepressive therapy with C1 581. 
Acta Psiquiatr. Psicol. Am. Lat. 20, 32–39.

Garcia-Romeu, A., Griffiths, R., and R., and W Johnson, M.,  (2014). 
Psilocybin-occasioned mystical experiences in the treatment of tobacco 
addiction. Curr. Drug Abuse Rev. 7, 157–164. doi: 10.2174/18744737086661 
50107121331

Garcia-Romeu, A., and Richards, W. A. (2018). Current perspectives on psychedelic 
therapy: use of serotonergic hallucinogens in clinical interventions. Int. Rev. 
Psychiatry 30, 291–316. doi: 10.1080/09540261.2018.1486289

Golechha, G. R., Rao, A. V. N., and Ruggu, R. K. (1985). Ketamine abreaction - 
two case reports. Indian J. Psychiatry 27, 341–342.

Grabski, M., Borissova, A., Marsh, B., Morgan, C. J. A., and Curran, H. V. 
(2020). Ketamine as a mental health treatment: are acute psychoactive effects 
associated with outcomes? A systematic review. Behav. Brain Res. 392:112629. 
doi: 10.1016/j.bbr.2020.112629

Grabski, M., McAndrew, A., Lawn, W., Marsh, B., Raymen, L., Stevens, T., 
et al. (2022). Adjunctive ketamine with relapse prevention-based psychological 
therapy in the treatment of alcohol use disorder. Am. J. Psychiatry 179, 
152–162. doi: 10.1176/appi.ajp.2021.21030277

Greenway, K. T., Garel, N., Jerome, L., and Feduccia, A. A. (2020). Integrating 
psychotherapy and psychopharmacology: psychedelic-assisted psychotherapy 
and other combined treatments. Expert. Rev. Clin. Pharmacol. 13, 655–670. 
doi: 10.1080/17512433.2020.1772054

Griffiths, R. R., Johnson, M. W., Carducci, M. A., Umbricht, A., Richards, W. A., 
Richards, B. D., et al. (2016). Psilocybin produces substantial and sustained 
decreases in depression and anxiety in patients with life-threatening cancer: 
a randomized double-blind trial. J. Psychopharmacol. 30, 1181–1197. doi: 
10.1177/0269881116675513

Griffiths, C., Walker, K., Reid, I., da Silva, K. M., and O’Neill-Kerr, A. (2021). 
A qualitative study of patients’ experience of ketamine treatment for depression: 
the ‘ketamine and me’ project. J. Affect Disord. Rep. 4:100079. doi: 10.1016/j.
jadr.2021.100079

Grof, S. (1980). LSD Psychotherapy. Pomona CA: Hunter House.
Haarsma, J., Harmer, C. J., and Tamm, S. (2021). A continuum hypothesis of 

psychotomimetic rapid antidepressants. Brain Neurosci. Adv. 5, 
23982128211007772. doi: 10.1177/23982128211007772

Halstead, M., Reed, S., Krause, R., and Williams, M. T. (2021). Ketamine-
assisted psychotherapy for PTSD related to racial discrimination. Clin. Case 
Stud. 20, 310–330. doi: 10.1177/1534650121990894

Hartogsohn, I. (2016). Set and setting, psychedelics and the placebo response: 
An extra-pharmacological perspective on psychopharmacology. J. 
Psychopharmacol. 30, 1259–1267. doi: 10.1177/0269881116677852

Hasler, G. (2020). Toward specific ways to combine ketamine and psychotherapy 
in treating depression. CNS Spectr. 25, 445–447. doi: 10.1017/S1092852919001007

Heifets, B. D. (2021). Double-blind Trial of Intraoperative Ketamine Versus 
Saline in Depressed Patients Undergoing Anesthesia for Non-cardiac Surgery. 
clinicaltrials.gov. Available at: https://clinicaltrials.gov/ct2/show/NCT03861988 
[Accessed January 27, 2022].

Jiang, M., Wang, M.-H., Wang, X.-B., Liu, L., Wu, J.-L., Yang, X.-L., et al. 
(2016). Effect of intraoperative application of ketamine on postoperative 
depressed mood in patients undergoing elective orthopedic surgery. J. Anesth. 
30, 232–237. doi: 10.1007/s00540-015-2096-7

Johnson, M. W., Griffiths, R. R., Hendricks, P. S., and Henningfield, J. E. 
(2018). The abuse potential of medical psilocybin according to the 8 factors 
of the controlled substances act. Neuropharmacology 142, 143–166. doi: 
10.1016/j.neuropharm.2018.05.012

Johnson, M. W., Richards, W. A., and Griffiths, R. R. (2008). Human hallucinogen 
research: guidelines for safety. J. Psychopharmacol. 22, 603–620. doi: 
10.1177/0269881108093587

Kamenov, K., Twomey, C., Cabello, M., Prina, A. M., and Ayuso-Mateos, J. L. 
(2017). The efficacy of psychotherapy, pharmacotherapy and their combination 
on functioning and quality of life in depression: a meta-analysis. Psychol. 
Med. 47, 414–425. doi: 10.1017/S0033291716002774

Kashdan, T. B. (2010). Psychological flexibility as a fundamental aspect of 
health. Clin. Psychol. Rev. 30, 865–878. doi: 10.1016/j.cpr.2010.03.001

Khorramzadeh, E., and Lotfy, A. O. (1973). The use of ketamine in psychiatry. 
Psychosomatics 14, 344–346. doi: 10.1016/S0033-3182(73)71306-2

Khorramzadeh, E., and Lotfy, A. O. (1976). Personality predisposition and 
emergence phenomena with ketamine. Psychosomatics 17, 94–95. doi: 10.1016/
S0033-3182(76)71152-6

Kolp, E., Friedman, H., Krupitsky, E., Jansen, K., Sylvester, M., Young, M. S., 
et al. (2014). Ketamine psychedelic psychotherapy: focus on its pharmacology, 
phenomenology, and clinical applications. Int. J. Transpers. Stud. 33, 84–140. 
doi: 10.24972/ijts.2014.33.2.84

Kolp, E., Friedman, H. L., Young, M. S., and Krupitsky, E. (2006). Ketamine 
enhanced psychotherapy: preliminary clinical observations on its effectiveness 
in treating alcoholism. Humanist. Psychol. 34, 399–422. doi: 10.1207/
s15473333thp3404_7

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1093/ijnp/pyab084
https://doi.org/10.4088/JCP.20m13232
https://doi.org/10.1016/j.jcbs.2020.01.005
https://doi.org/10.1002/wps.20089
https://doi.org/10.1016/j.drugalcdep.2013.12.019
https://doi.org/10.1176/appi.ajp.2019.19070684
https://doi.org/10.1007/s11920-016-0703-4
https://doi.org/10.1176/appi.ajp.2019.18101123
https://doi.org/10.1016/j.neuropharm.2018.01.005
https://doi.org/10.1016/j.neuropharm.2018.01.005
https://doi.org/10.3389/fpsyt.2021.803279
https://doi.org/10.1016/j.jcbs.2019.11.004
https://doi.org/10.1002/cpt196563279
https://doi.org/10.1080/02791072.2019.1587556
https://doi.org/10.1080/17512433.2018.1511424
https://doi.org/10.1176/appi.focus.20150042
https://doi.org/10.1176/appi.focus.20150042
https://doi.org/10.24972/ijts.2014.33.2.141
https://doi.org/10.2174/1874473708666150107121331
https://doi.org/10.2174/1874473708666150107121331
https://doi.org/10.1080/09540261.2018.1486289
https://doi.org/10.1016/j.bbr.2020.112629
https://doi.org/10.1176/appi.ajp.2021.21030277
https://doi.org/10.1080/17512433.2020.1772054
https://doi.org/10.1177/0269881116675513
https://doi.org/10.1016/j.jadr.2021.100079
https://doi.org/10.1016/j.jadr.2021.100079
https://doi.org/10.1177/23982128211007772
https://doi.org/10.1177/1534650121990894
https://doi.org/10.1177/0269881116677852
https://doi.org/10.1017/S1092852919001007
http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT03861988
https://doi.org/10.1007/s00540-015-2096-7
https://doi.org/10.1016/j.neuropharm.2018.05.012
https://doi.org/10.1177/0269881108093587
https://doi.org/10.1017/S0033291716002774
https://doi.org/10.1016/j.cpr.2010.03.001
https://doi.org/10.1016/S0033-3182(73)71306-2
https://doi.org/10.1016/S0033-3182(76)71152-6
https://doi.org/10.1016/S0033-3182(76)71152-6
https://doi.org/10.24972/ijts.2014.33.2.84
https://doi.org/10.1207/s15473333thp3404_7
https://doi.org/10.1207/s15473333thp3404_7


Mathai et al. Ketamine and Psychotherapy

Frontiers in Psychology | www.frontiersin.org 10 March 2022 | Volume 13 | Article 868103

Kolp, E., Young, M. S., Friedman, H., Krupitsky, E., Jansen, K., and O’Connor, L.-
A. (2007). Ketamine-enhanced psychotherapy: preliminary clinical observations 
on it’s effects in treating death anxiety. Int. J. Transpers. Stud. 26, 1–17. 
doi: 10.24972/ijts.2007.26.1.1

Krupitsky, E. M., Burakov, A. M., Dunaevsky, I. V., Romanova, T. N., Slavina, T. Y., 
and Grinenko, A. Y. (2007). Single versus repeated sessions of ketamine-
assisted psychotherapy for people with heroin dependence. J. Psychoactive 
Drugs 39, 13–19. doi: 10.1080/02791072.2007.10399860

Krupitsky, E., Burakov, A., Romanova, T., Dunaevsky, I., Strassman, R., and 
Grinenko, A. (2002). Ketamine psychotherapy for heroin addiction: immediate 
effects and two-year follow-up. J. Subst. Abus. Treat. 23, 273–283. doi: 10.1016/
s0740-5472(02)00275-1

Krupitsky, E. M., Grineko, A. Y., Berkaliev, T. N., Paley, A. I., Tetrov, U. N., 
Mushkov, K. A., et al. (1992). The combination of psychedelic and aversive 
approaches in alcoholism treatment. Alcohol. Treat. Q. 9, 99–105. doi: 10.1300/
J020V09N01_09

Krupitsky, E. M., and Grinenko, A. Y. (1997). Ketamine psychedelic therapy 
(KPT): a review of the results of ten years of research. J. Psychoactive Drugs 
29, 165–183. doi: 10.1080/02791072.1997.10400185

Kudoh, A., Takahira, Y., Katagai, H., and Takazawa, T. (2002). Small-dose 
ketamine improves the postoperative state of depressed patients. Anesth. 
Analg. 95, 114–118. doi: 10.1097/00000539-200207000-00020

Lepow, L., Morishita, H., and Yehuda, R. (2021). Critical period plasticity as 
a framework for psychedelic-assisted psychotherapy. Front. Neurosci. 15:710004. 
doi: 10.3389/fnins.2021.710004

Lilly, J. C. (1972). The Center of the Cyclone: An Autobiography of Inner Space. 
New York NY: Julian Press.

Lilly, J. C. (1978). The Scientist: A Novel Autobiography. Philadelphia PA: 
Lippincott.

Mathai, D. S., McCathern, A. G., Guzick, A. G., Schneider, S. C., Weinzimmer, S. A., 
Cepeda, S. L., et al. (2021). Parental attitudes toward use of ketamine in 
adolescent mood disorders and suicidality. J. Child Adolesc. Psychopharmacol. 
31, 553–561. doi: 10.1089/cap.2021.0078

Mathai, D. S., Meyer, M. J., Storch, E. A., and Kosten, T. R. (2020). 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. 264, 123–129. doi: 10.1016/j.jad. 
2019.12.023

McIntyre, R. S., Rosenblat, J. D., Nemeroff, C. B., Sanacora, G., Murrough, J. W., 
Berk, M., et al. (2021). Synthesizing the evidence for ketamine and esketamine 
in treatment-resistant depression: an international expert opinion on the 
available evidence and implementation. Am. J. Psychiatry 178, 383–399. doi: 
10.1176/appi.ajp.2020.20081251

Migone, P. (2017). The influence of pharmaceutical companies. Res. Psychother. 
20:276. doi: 10.4081/ripppo.2017.276

Mollaahmetoglu, O. M., Keeler, J., Ashbullby, K. J., Ketzitzidou-Argyri, E., 
Grabski, M., and Morgan, C. J. A. (2021). “This is something that changed 
my life”: a qualitative study of patients’ experiences in a clinical trial of 
ketamine treatment for alcohol use disorders. Front. Psychol. 12:695335. doi: 
10.3389/fpsyt.2021.695335

Muscat, S.-A., Hartelius, G., Crouch, C. R., and Morin, K. W. (2021a). An 
integrative approach to ketamine therapy may enhance multiple dimensions 
of efficacy: improving therapeutic outcomes with treatment resistant depression. 
Front. Psychol. 12:710338. doi: 10.3389/fpsyt.2021.710338

Muscat, S.-A., Wright, G. D., Bergeron, K., Morin, K. W., Crouch, C. R., and 
Hartelius, G. (2021b). Ketamine-assisted and culturally attuned trauma 
informed psychotherapy as adjunct to traditional indigenous healing: effecting 
cultural collaboration in Canadian mental health care. Behav. Sci. 11:118. 
doi: 10.3390/bs11090118

National Institute of Mental Health (2021). Psychotherapies. National Institute 
of Mental Health (NIMH). Available at: https://www.nimh.nih.gov/health/
topics/psychotherapies (Accessed January 29, 2022).

Ocker, A. C., Shah, N. B., Schwenk, E. S., Witkowski, T. A., Cohen, M. J., 
and Viscusi, E. R. (2020). Ketamine and cognitive behavioral therapy for 
rapid opioid tapering with sustained opioid abstinence: a case report and 
1-year follow-up. Pain Pract. 20, 95–100. doi: 10.1111/papr.12829

Olson, D. E. (2018). Psychoplastogens: a promising class of plasticity-promoting 
Neurotherapeutics. J. Exp. Neurosci. 12:1179069518800508. doi: 10.1177/ 
1179069518800508

Olson, D. E. (2021). The subjective effects of psychedelics may not be necessary 
for their enduring therapeutic effects. ACS Pharmacol. Transl. Sci. 4, 563–567. 
doi: 10.1021/acsptsci.0c00192

Philipp-Muller, A. E., Reshetukha, T., Vazquez, G., Milev, R., Armstrong, D., 
Jagayat, J., et al. (2021). Combining ketamine and internet-based cognitive 
behavioral therapy for the treatment of posttraumatic stress disorder: protocol 
for a randomized controlled trial. JMIR Res. Protoc. 10:e30334. doi: 
10.2196/30334

Pradhan, B., Mitrev, L., Moaddell, R., and Wainer, I. W. (2018). d-Serine is a 
potential biomarker for clinical response in treatment of post-traumatic 
stress disorder using (R,S)-ketamine infusion and TIMBER psychotherapy: 
a pilot study. Biochim. Biophys. Acta, Proteins Proteomics 1866, 831–839. 
doi: 10.1016/j.bbapap.2018.03.006

Radley, D. C., Finkelstein, S. N., and Stafford, R. S. (2006). Off-label prescribing 
among office-based physicians. Arch. Intern. Med. 166, 1021–1026. doi: 
10.1001/archinte.166.9.1021

Ragnhildstveit, A., Jackson, L. K., Cunningham, S., Good, L., Tanner, Q., 
Roughan, M., et al. (2021). Case report: unexpected remission from extreme 
and enduring bulimia nervosa with repeated ketamine assisted psychotherapy. 
Front. Psychol. 12:764112. doi: 10.3389/fpsyt.2021.764112

Reier, C. E. (1971). Ketamine--"dissociative agent" or hallucinogen? N. Engl. J. 
Med. 284, 791–792. doi: 10.1056/nejm197104082841415

Ring, K., Grof, S., Metzner, R., Krippner, S., Kolp, E., Friedman, H., et al. 
(2016). in The Ketamine Papers: Science, Therapy, and Transformation. eds. 
P. Wolfson and G. Hartelius (San Jose CA: MAPS).

Rodriguez, C. I., Wheaton, M., Zwerling, J., Steinman, S. A., Sonnenfeld, D., 
Galfalvy, H., et al. (2016). Can exposure-based CBT extend IV ketamine’s 
effects in obsessive-compulsive disorder? An open-label trial. J. Clin. Psychiatry 
77, 408–409. doi: 10.4088/JCP.15l10138

Roseman, L., Nutt, D. J., and Carhart-Harris, R. L. (2018). Quality of acute 
psychedelic experience predicts therapeutic efficacy of psilocybin for 
treatment-resistant depression. Front. Pharmacol. 8:974. doi: 10.3389/
fphar.2017.00974

Rothberg, R. L., Azhari, N., Haug, N. A., and Dakwar, E. (2021). Mystical-type 
experiences occasioned by ketamine mediate its impact on at-risk drinking: 
results from a randomized, controlled trial. J. Psychopharmacol. 35, 150–158. 
doi: 10.1177/0269881120970879

Sappington, A. A., Corssen, G., Becker, A. T., and Tavakoli, M. (1979). Ketamine-
facilitated induced anxiety therapy and its effect upon clients’ reactions to 
stressful situations. J. Clin. Psychol. 35, 425–429. doi: 10.1002/1097-4679 
(197904)35:2<425::aid-jclp2270350240>3.0.co;2-9

Shiroma, P. R., Thuras, P., Wels, J., Erbes, C., Kehle-Forbes, S., and Polusny, M. 
(2020). A proof-of-concept study of subanesthetic intravenous ketamine 
combined with prolonged exposure therapy among veterans with 
posttraumatic stress disorder. J. Clin. Psychiatry 81, 20l13406. doi: 10.4088/
JCP.20l13406

Sivolap, I. P., and Savchenkov, V. A. (1994). Experience in using ketamine 
preparations in the psychotherapy of alcoholism. Zh. Nevrol. Psikhiatr. Im. 
S S Korsakova 94, 76–79.

Sloshower, J., Guss, J., Krause, R., Wallace, R. M., Williams, M. T., Reed, S., 
et al. (2020). Psilocybin-assisted therapy of major depressive disorder using 
acceptance and commitment therapy as a therapeutic frame. J. Contextual 
Behav. Sci. 15, 12–19. doi: 10.1016/j.jcbs.2019.11.002

Sofia, R. D., and Harakal, J. J. (1975). Evaluation of ketamine HCl for anti-
depressant activity. Arch. Int. Pharmacodyn. Ther. 214, 68–74.

Stocker, K., Hasler, G., and Hartmann, M. (2019). The altered-state-of-consciousness 
aspect of a feeling of lightness is reported to be associated with antidepressant 
benefits by depressed individuals receiving ketamine infusions: a systematic 
analysis of internet video testimonials. Psychother. Psychosom. 88, 182–183. 
doi: 10.1159/000497441

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

Sumner, R. L., Chacko, E., McMillan, R., Spriggs, M. J., Anderson, C., Chen, J., 
et al. (2021). A qualitative and quantitative account of patient’s experiences 
of ketamine and its antidepressant properties. J. Psychopharmacol. 35, 946–961. 
doi: 10.1177/0269881121998321

U.S. Food and Drug Administration (1998). “Off-Label” and Investigational 
Use Of Marketed Drugs, Biologics, and Medical Devices. FDA Guidance 

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.24972/ijts.2007.26.1.1
https://doi.org/10.1080/02791072.2007.10399860
https://doi.org/10.1016/s0740-5472(02)00275-1
https://doi.org/10.1016/s0740-5472(02)00275-1
https://doi.org/10.1300/J020V09N01_09
https://doi.org/10.1300/J020V09N01_09
https://doi.org/10.1080/02791072.1997.10400185
https://doi.org/10.1097/00000539-200207000-00020
https://doi.org/10.3389/fnins.2021.710004
https://doi.org/10.1089/cap.2021.0078
https://doi.org/10.1016/j.jad.2019.12.023
https://doi.org/10.1016/j.jad.2019.12.023
https://doi.org/10.1176/appi.ajp.2020.20081251
https://doi.org/10.4081/ripppo.2017.276
https://doi.org/10.3389/fpsyt.2021.695335
https://doi.org/10.3389/fpsyt.2021.710338
https://doi.org/10.3390/bs11090118
https://www.nimh.nih.gov/health/topics/psychotherapies
https://www.nimh.nih.gov/health/topics/psychotherapies
https://doi.org/10.1111/papr.12829
https://doi.org/10.1177/1179069518800508
https://doi.org/10.1177/1179069518800508
https://doi.org/10.1021/acsptsci.0c00192
https://doi.org/10.2196/30334
https://doi.org/10.1016/j.bbapap.2018.03.006
https://doi.org/10.1001/archinte.166.9.1021
https://doi.org/10.3389/fpsyt.2021.764112
https://doi.org/10.1056/nejm197104082841415
https://doi.org/10.4088/JCP.15l10138
https://doi.org/10.3389/fphar.2017.00974
https://doi.org/10.3389/fphar.2017.00974
https://doi.org/10.1177/0269881120970879
https://doi.org/10.1002/1097-4679(197904)35:2<425::aid-jclp2270350240>3.0.co;2-9
https://doi.org/10.1002/1097-4679(197904)35:2<425::aid-jclp2270350240>3.0.co;2-9
https://doi.org/10.4088/JCP.20l13406
https://doi.org/10.4088/JCP.20l13406
https://doi.org/10.1016/j.jcbs.2019.11.002
https://doi.org/10.1159/000497441
https://doi.org/10.1371/journal.pone.0012412
https://doi.org/10.1177/0269881121998321


Mathai et al. Ketamine and Psychotherapy

Frontiers in Psychology | www.frontiersin.org 11 March 2022 | Volume 13 | Article 868103

Documents. Available at: https://www.fda.gov/regulatory-information/search-
fda-guidance-documents/label-and-investigational-use-marketed-drugs-
biologics-and-medical-devices (Accessed July 9, 2021).

Veen, C., Jacobs, G., Philippens, I., and Vermetten, E. (2018). Subanesthetic 
dose ketamine in posttraumatic stress disorder: a role for reconsolidation 
during trauma-focused psychotherapy? Curr. Top. Behav. Neurosci. 38, 137–162. 
doi: 10.1007/7854_2017_34

Walsh, Z., Mollaahmetoglu, O. M., Rootman, J., Golsof, S., Keeler, J., Marsh, B., 
et al. (2021). Ketamine for the treatment of mental health and substance 
use disorders: comprehensive systematic review. BJPsych Open 8:e19. doi: 
10.1192/bjo.2021.1061

Walsh, Z., and Thiessen, M. S. (2018). Psychedelics and the new behaviourism: 
considering the integration of third-wave behaviour therapies with psychedelic-
assisted therapy. Int. Rev. Psychiatry 30, 343–349. doi: 10.1080/09540261. 
2018.1474088

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

Wilkinson, S. T., Holtzheimer, P. E., Gao, S., Kirwin, D. S., and Price, R. B. 
(2019). Leveraging neuroplasticity to enhance adaptive learning: The potential 
for synergistic somatic-behavioral treatment combinations to improve clinical 
outcomes in depression. Biol. Psychiatry 85, 454–465. doi: 10.1016/j.
biopsych.2018.09.004

Wilkinson, S. T., Rhee, T. G., Joormann, J., Webler, R., Ortiz Lopez, M., Kitay, B., 
et al. (2021). Cognitive behavioral therapy to sustain the antidepressant 
effects of ketamine in treatment-resistant depression: A randomized clinical 
trial. Psychother. Psychosom. 90, 318–327. doi: 10.1159/000517074

Wilkinson, S. T., Wright, D., Fasula, M. K., Fenton, L., Griepp, M., Ostroff, R. B., 
et al. (2017). Cognitive behavior therapy may sustain antidepressant effects 
of intravenous ketamine in treatment-resistant depression. Psychother. 
Psychosom. 86, 162–167. doi: 10.1159/000457960

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

Wolfson, P. E. (2014). Psychedelic experiential pharmacology: pioneering clinical 
explorations with Salvador Roquet (how I  came to all of this: ketamine, 
admixtures and adjuvants, Don Juan and Carlos Castaneda too): an interview 
with Richard Yensen. IJTS 33, 160–174. doi: 10.24972/ijts.2014.33.2.160

Xu, R., Zhan, Y., and Chen, S. (2017). Effect of intraoperative single administration 
of sub-anesthesia ketamine on breast cancer patients with depression. Biomed. 
Res. 552–556.

Yaden, D. B., and Griffiths, R. R. (2021). The subjective effects of psychedelics 
are necessary for their enduring therapeutic effects. ACS Pharmacol. Transl. 
Sci. 4, 568–572. doi: 10.1021/acsptsci.0c00194

Yasinski, C., Hayes, A. M., Ready, C. B., Abel, A., Görg, N., and Kuyken, W. 
(2020). Processes of change in cognitive behavioral therapy for treatment-resistant 
depression: psychological flexibility, rumination, avoidance, and emotional 
processing. Psychother. Res. 30, 983–997. doi: 10.1080/10503307.2019.1699972

Yazar-Klosinski, B., and Mithoefer, M. (2017). Potential psychiatric uses for 
MDMA. Clin. Pharmacol. Ther. 101, 194–196. doi: 10.1002/cpt.565

Yensen, R. (1973). Group Psychotherapy With a Variety of Hallucinogens.
Zarate, C. A., Singh, J. B., Carlson, P. J., Brutsche, N. E., Ameli, R., 

Luckenbaugh, D. A., et al. (2006). A randomized trial of an N-methyl-D-
aspartate antagonist in treatment-resistant major depression. Arch. Gen. 
Psychiatry 63, 856–864. doi: 10.1001/archpsyc.63.8.856

Conflict of Interest: AG-R receives support from the Heffter Research Institute 
and serves as a scientific advisor to ETHA Natural Botanicals and NeonMind Biosciences.

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.

Copyright © 2022 Mathai, Mora and Garcia-Romeu. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License (CC BY). 
The use, distribution or reproduction in other forums is permitted, provided the 
original author(s) and the copyright owner(s) are credited and that the original 
publication in this journal is cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted which does not comply with 
these terms.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/label-and-investigational-use-marketed-drugs-biologics-and-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/label-and-investigational-use-marketed-drugs-biologics-and-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/label-and-investigational-use-marketed-drugs-biologics-and-medical-devices
https://doi.org/10.1007/7854_2017_34
https://doi.org/10.1192/bjo.2021.1061
https://doi.org/10.1080/09540261.2018.1474088
https://doi.org/10.1080/09540261.2018.1474088
https://doi.org/10.1016/j.jcbs.2019.12.004
https://doi.org/10.1016/j.biopsych.2018.09.004
https://doi.org/10.1016/j.biopsych.2018.09.004
https://doi.org/10.1159/000517074
https://doi.org/10.1159/000457960
https://doi.org/10.3389/fpsyt.2020.00005
https://doi.org/10.24972/ijts.2014.33.2.160
https://doi.org/10.1021/acsptsci.0c00194
https://doi.org/10.1080/10503307.2019.1699972
https://doi.org/10.1002/cpt.565
https://doi.org/10.1001/archpsyc.63.8.856
http://creativecommons.org/licenses/by/4.0/

	Toward Synergies of Ketamine and Psychotherapy
	Introduction
	A Brief History
	Modern Approaches
	The Relevance of Experience
	A Specific Proposal
	Discussion
	Data Availability Statement
	Author Contributions

	References

