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Background. Ketamine provides rapid but short-lived antidepressant effects for treatment-
resistant depression (TRD). To prolong this response, ketamine-assisted therapy (KAT)
combines the drug's pharmacological effects with psychotherapy.

Aim. This study aims to analyze scientific evidence regarding the synergistic interaction
between ketamine's pharmacological effects and modern psychotherapeutic interventions,
viewing the drug's effect as a foundation for therapy.

Materials and Methods. A review of scientific literature, including randomized controlled
trials, open-label studies, and systematic reviews, was conducted to evaluate combining
ketamine with psychotherapy.

Results. Evidence shows that structured approaches like cognitive-behavioral therapy (CBT),
behavioral activation (BA), and automated computer training of implicit self-associations
(ASAT) may moderately prolong ketamine's antidepressant effects, though data are
heterogeneous. However, one study showed no clear advantage of ASAT combined with
psychotherapy over ketamine monotherapy. Synergism may theoretically rely on utilizing a
ketamine-induced “window of heightened neuroplasticity” to consolidate new cognitive-
emotional and behavioral patterns.

Conclusions. Current scientific data require further accumulation and structuring to develop
standardized KAT protocols. Large, well-designed RCTs are necessary to definitively confirm
how much psychotherapy contributes to prolonging ketamine’s antidepressant efficacy.

Keywords: Ketamin, psychotherapy, depression, ketamin-assisted therapy, psychedelic-
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Introduction

Depression is one of the most common mental disorders in the world and a leading cause of
disability. According to estimates by the World Health Organization, approximately 280-350 million
people worldwide suffer from depression, accounting for about 3.8-5% of the population (Chirita et
al., 2015; Marcus et al., 2012; Stringaris, 2017; Sultana et al., 2023). Each year, about 1 in 20
people report an episode of depression (Marcus et al., 2012; Pragholapati, 2020). At the same time,
depression is observed 1.5-3 times more frequently in women than in men (Sultana et al., 2023).

Depression is a significant public health problem, as it is the leading cause of disability worldwide
(Marcus et al., 2012; Reddy, 2010; Stringaris, 2017). In the worst cases, depression can lead to
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suicide. Each year, approximately 800,000 people die by suicide, making it the second leading
cause of death among individuals aged 15 to 29 (Machado et al., 2024).

There is confirmed evidence of a trend toward increasing prevalence of depression that cannot be
explained solely by changes in research methods (Goodwin et al., 2022; Moreno-Agostino et al.,
2020). The prevalence of depression has increased particularly since 2020, when over 53 million
new cases were reported, a rise attributed to the COVID-19 pandemic (Sultana et al., 2023).

Antidepressants are widely used to treat depression, and numerous large studies show that they
are statistically more effective than placebo. However, complete remission is achieved in far from
all patients: between 30% and 60% of patients do not achieve an adequate response to
antidepressant therapy (Fanelli et al., 2020; Fava, 2003; Feltes et al., 2017; Mojtabai et al., 2021).
This underscores the need for an individualized approach and the search for new therapeutic
strategies.

The use of ketamine as part of ketamine-assisted therapy (KAT) or as a standalone pharmacological
agent is one of the new methods for treating depression that is currently receiving significant
attention and for which there are high hopes.

Esketamine (the S-enantiomer of ketamine), known under the brand name Spravato, is used as a
pharmacological agent outside of KAT for the treatment of depressive disorders. It was officially
approved by the FDA for the treatment of treatment-resistant depression in March 2019 as an
adjunct to antidepressants (combination therapy) (Vekhova et al., 2025). In December 2019, the
FDA and the European Medicines Agency (EMA) added the indication of treatment-resistant
depression (TRD) for Spravato. In January 2025, the FDA approved changes allowing Spravato to
be used as monotherapy for the treatment of treatment-resistant depression (TRD) (Rahrig et al.,
2025). Ketamine has a rapid antidepressant effect, particularly in patients with suicidal thoughts,
making it an important tool in modern psychopharmacotherapy (Berman et al., 2000; Krystal et al.,
2019).

At the same time, ketamine in the form of a racemic mixture is used off-label by specialized clinics
as an innovative treatment for treatment-resistant mental disorders, including depression, post-
traumatic stress disorder (PTSD), anxiety disorders, and other mental disorders.

Ketamine at subanesthetic doses provides rapid relief of depressive symptoms in treatment-
resistant depression; however, the median time to relapse after a single infusion is often 1-2 weeks
(Corriger & Pickering, 2019; Walsh et al., 2021). Repeated or maintenance infusions may prolong
the effect but raise concerns regarding cumulative toxicity, dependence, and treatment costs
(Alnefeesi et al., 2022; Phillips et al., 2019; Smith-Apeldoorn et al., 2022). One promising approach
is combining ketamine with psychotherapy, which theoretically allows for the use of a temporary
“window of neuroplasticity” to enhance the effectiveness of psychotherapeutic learning and foster
deeper and more lasting therapeutic changes (Drozdz et al., 2022; Lullau et al., 2023; Price et al.,
2022). The aim of this article is to synthesize data on how psychotherapy influences the duration of
the antidepressant effects of ketamine-assisted therapy.

Materials and methods

This review is based on published RCTs, systematic reviews, open-label trials, and case series
evaluating ketamine in combination with psychotherapy for treatment-resistant depression and
other mental disorders (Drozdz et al., 2022; Gomes & Novais, 2025; Joneborg et al., 2022; Kew et
al., 2023; Kryst et al., 2020; Simpson & Juruena, 2026; Wilkinson et al., 2017; Wilkinson et al.,
2021). The primary endpoints were duration of response/remission, time to relapse, and changes in
depression scales over the medium-term (4-24 weeks) period. This review is based on published
RCTs, systematic reviews, open-label trials, and case series evaluating ketamine in combination
with psychotherapy for treatment-resistant depression and other mental disorders (Drozdz et al.,
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2022; Gomes & Novais, 2025; Joneborg et al., 2022; Kew et al., 2023; Kryst et al., 2020; Simpson &
Juruena, 2026; Wilkinson et al., 2017; Wilkinson et al., 2021). The primary endpoints were duration
of response/remission, time to relapse, and changes in depressive scales over the medium-term
(4-24 weeks) period.

Synthesis

Cognitive-behavioral therapy combined with CAT— we identified and analyzed two studies on
this topic.

In an open-label study of TRD, the combination of 4 ketamine infusions with a 10-week course of
CBT demonstrated that among responders, the median time to relapse was 12 weeks, and a subset
of patients maintained remission for at least 8 weeks after the last infusion (Wilkinson et al., 2017).

A sequential RCT involving 6 ketamine infusions and 14 weeks of CBT showed a moderate-to-large
effect on the maintenance of the antidepressant response on the QIDS scale (Cohen’'sd = 0.71),
which persisted up to 14 weeks after the last infusion compared to the control group (Wilkinson et
al., 2021).

Behavioral activation as a psychotherapy method in combination with ketamine. A case series of
patients with TRD who responded to a course of repeated ketamine infusions showed that 12-17
sessions of behavioral activation (BA) were associated with sustained improvement in depressive
symptoms and functioning; especially when BA was initiated prior to clinical relapse (Phillips et al.,
2023). This supports the idea that psychotherapy should be “embedded” during a period of
heightened neuroplasticity rather than deferred until symptoms return.

ASAT (Automated Computerized Training of Implicit Self-Associations) combined with CAT. A
randomized clinical trial of ASAT tested whether brief computerized training in positive self-
associations, initiated 24 hours after a single ketamine infusion, could prolong the antidepressant
effect. In the “ketamine+ASAT” group, depression levels remained consistently low for 30 days,
whereas in the “ketamine+sham intervention” group, symptoms gradually returned to placebo
levels (Price et al., 2022). This supports the concept that targeted cognitive intervention during the
“window of neuroplasticity” may consolidate the benefits of CAT.

CAT on its own (with a psychotherapeutic component of various modalities included). Systematic
reviews of CBT for TRD and other disorders (PTSD, addictions, chronic pain) generally demonstrate
a significant reduction in symptoms, sometimes maintained for up to 3-6 months (Drozdz et al.,
2022; Gomes & Novais, 2025; Kryst et al., 2020; Yermus et al., 2024). However, the quality of
evidence is heterogeneous: small sample sizes, different types of psychotherapy, variable ketamine
doses/administration routes, and short follow-up periods (Drozdz et al., 2022; Gomes & Novais,
2025; Joneborg et al., 2022; Simpson & Juruena, 2026).

A systematic review of Al-Garni’s ketamine maintenance therapy indicates that adjunctive
psychotherapy was associated with a reduced risk of relapse (HR = 0.72), although this estimate is
based on a small number of observations and requires confirmation (Al-Garni et al., 2025).

At the same time, a study by Moore et al. (2025) found no additional benefits or synergistic effects
from combining ketamine with psychotherapeutic interventions compared to ketamine alone over a
30-180-day follow-up period when treating patients with depression and PTSD (Moore et al., 2025).
Similarly, in a systematic review of KAT for TRD by Simpson & Juruena (2026), no convincing
advantage over control conditions was found where comparison groups were present, despite
overall improvement in both groups. Another review cautiously concludes that the addition of
psychotherapy is “often associated” with better duration and depth of effect, but due to the
heterogeneity of the studies, it is impossible to formally confirm the causal contribution of
psychotherapy (Joneborg et al., 2022; Kew et al., 2023).
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Comparison with pharmacological strategies without a psychotherapeutic component.
Systematic reviews of real-world practice and RCTs consistently demonstrate that repeat and
maintenance infusions (or nasal esketamine) effectively prolong the antidepressant response, often
for months (Alnefeesi et al., 2022; Kryst et al., 2020; McMullen et al., 2021; Phillips et al., 2019;
Smith-Apeldoorn et al., 2022). A separate review of strategies for prolonging the effects of
ketamine concludes that no non-pharmacological strategy (including psychotherapy) currently has
the same clear evidence base as repeated infusions (McMullen et al., 2021).

Discussion

Current neurobiological models view ketamine as a means of rapidly activating synaptogenesis,
restoring dendritic spines, and normalizing stress-induced, inflammatory, and neurotoxic changes
(Lullau et al., 2023). This creates a temporary state of heightened neuroplasticity, during which
psychotherapeutic interventions more strongly modify neural networks.

Clinical evidence supporting this model is still limited, but the results of CBT studies, the BA series,
and the ASAT trials are consistent with the concept of synergy between “pharmacological priming”
and targeted training (Phillips et al., 2023; Price et al., 2022; Wilkinson et al., 2017; Wilkinson et
al., 2021).

A possible explanation for the neurophysiological mechanism of the synergistic action of ketamine
and psychotherapeutic interventions could be as follows: ketamine creates a “window of heightened
neuroplasticity,” and psychotherapy conducted within the first 24-48 hours after infusion
theoretically better consolidates new cognitive and behavioral patterns (Hasler, 2019; McCartney
et al., 2022; Muscat et al., 2021; Muscat et al., 2022; Sakopoulos & Todman, 2025).

Limitations of the evidence:

- small sample sizes, high likelihood of sampling error (Phillips et al., 2023; Wilkinson et al., 2017;
Wilkinson et al., 2021).

- heterogeneity of protocols: varying ketamine doses/routes, infusion frequency, duration of
psychotherapy, and its theoretical models (Drozdz et al., 2022; Gomes & Novais, 2025; Joneborg et
al., 2022; Kew et al., 2023; Simpson & Juruena, 2026).

- "Pure" control groups (ketamine without psychotherapy or psychotherapy without ketamine) with
equivalent contact intensity are often absent (Drozdz et al., 2022; Gomes & Novais, 2025; Simpson
& Juruena, 2026)

- Short follow-up periods (30 days to 3-6 months) are insufficient to assess long-term maintenance
and safety (Drozdz et al., 2022; Gomes & Novais, 2025; Joneborg et al., 2022; Smith-Apeldoorn et
al., 2022).

Despite these limitations, current data allow for several preliminary recommendations:

- Structured, manualized approaches (CBT, behavioral activation) appear to be the most promising
for prolonging the response based on currently available information (Phillips et al., 2023;
Wilkinson et al., 2017; Wilkinson et al., 2021).

- Optimal timing involves initiating or intensifying psychotherapy before the completion of the
infusion course and continuing for at least 8-14 weeks, when the risk of relapse is high (Phillips et
al., 2023; Wilkinson et al., 2017; Wilkinson et al., 2021).

- Computer-based or low-resource interventions (ASAT) can be a scalable tool for consolidating
change, particularly in systems with limited access to in-person psychotherapy (Price et al., 2022).
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Conclusions

Psychotherapy integrated with ketamine therapy is a promising strategy for prolonging
antidepressant effects, with particularly encouraging results for CBT, behavioral activation, and
targeted cognitive interventions conducted during the period of heightened neuroplasticity
following ketamine infusions. However, the available data have methodological limitations, and the
results do not always unequivocally demonstrate an advantage over ketamine without
psychotherapy. Large, well-controlled RCTs with standardized KAP protocols, clearly defined follow-
up durations, and mechanistic markers (neuroimaging, cognitive measures) are needed to
accurately assess the extent to which psychotherapy can increase the duration and depth of
ketamine’s antidepressant effects.
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