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Objective

Psilocybin-assisted therapy has shown promising efficacy on clinical depressive symptoms. However, diverse psychological support or psychotherapy was performed with psilocybin treatment. This study aimed to explore the association of psychological protocols with the efficacy of psilocybin-assisted therapy for depressive symptoms.





Method

Five major databases were systemic searched for clinical trials addressing psilocybin-assisted therapy for patients with clinical depressive symptoms. A Bayesian random-effects meta-analysis and meta-regression were performed. The effect size was mean difference (with 95% credible interval) measured by 17-Item Hamilton Depression Rating Scale.





Results

There were 10 eligible studies including 515 adult patients with clinically diagnosed depression. The psychological protocols could be categorized into four types: (i) manualized directive psychotherapy(k=1); (ii) manualized nondirective psychological support(k=3), (iii) non-manualized nondirective psychological support(k=5); and (iv) non-manualized supportive psychotherapy(k=1). The pooled standard mean difference of psilocybin-assisted therapy was 10.08 (5.03-14.70).





Conclusion

Compared with manualized nondirective psychological support, the other three psychological approaches did not differ significantly. The improvement of depressive symptoms was not associated with the psychological protocols in adult patients receiving psilocybin-assisted therapy.
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Introduction

Major Depressive Disorder (MDD), a complex and deliberating mental disorder, differs significantly from typical transient sadness or the misery experienced in adverse circumstances (1). Substantial evidence indicates that MDD has recurrent or prolonged impacts on various domains, including activities of daily living, quality of life, cognitive function, and employment status. According to the report of World Health Organization, depression is a leading cause of disability worldwide and a major contributor to the overall global burden of disease (2). However, the treatment of MDD is suboptimal, and a third to half of people with MDD do not achieve adequate treatment response with multiple antidepressant trials (1). This underscores the demand for innovative therapeutic strategies with rapid and sustained antidepressant effects.

In recent decades, psychedelic medicine has been advancing, revealing promising evidence for the treatment of various psychiatric disorders. Psilocybin, a classic psychedelic, when paired with psychological support or psychotherapy, has demonstrated rapid and enduring antidepressant effects in several clinical trials (3–6). In 2018, the US Food and Drug Administration (FDA) awarded two breakthrough therapy designations for psilocybin in the treatment of treatment-resistant depression (TRD), followed by a designation for MDD in 2019 (7). On July 1, 2023, Australia has approved psilocybin for the treatment of depression (8). The first country classifies psychedelics as medicines at a national level.

The resurgent exploration of psilocybin for MDD management has sparked enthusiasm. In standard clinical trials, psilocybin is administered with accompanying psychological support or psychotherapy. The efficacy of psilocybin-assisted therapy in MDD is conceptualized as a synergistic interplay between psychotherapeutic techniques and psilocybin. However, the psychotherapeutic approaches employed in previous clinical trials vary widely (9). For example, the study by Carhart-Harris et al. conducted nondirective (or client-led) psychological support without specified manual (3), while another study performed directive psychotherapy with selecting Acceptance and Commitment Therapy (10). The absence of a standardized psychological support or psychotherapy poses challenges in training therapists in the best way to conduct psilocybin-assisted therapy, thereby limiting the application of RCT findings in clinical practice.

Pharmaceutical companies have significantly invested in clinical research and filed patents on the production of psilocybin as well as the therapeutic processes (e.g., training of therapists). In psilocybin clinical trials, the inclusion of psychological support or psychotherapy is expected to influence future labeling. The aim of the current study was to explore the association between psychological approaches and antidepressant efficacy in adult patients receiving psilocybin-assisted therapy. Our paper will provide important information for further studies to select the optimal psychological approaches is psilocybin-assisted therapy for adult patients with clinically diagnosed depression.





Methods

The study protocol was registered with PROSPERO (521995). We followed the Preferred Reporting Items for Systematic Reviews and Meta analyses (PRISMA) (11), which can be found in Appendix 1.




Data sources and search

Two reviewers independently searched MEDLINE, Cochrane Central Register of Controlled Trials (CENTRAL), EMBASE, ClinicalTrial.gov, and PubMed without language restrictions from database inception to January 15, 2024. We also searched grey literature and reviewed reference lists of included studies and related systematic reviews (12). Two authors independently screened and selected the studies, and discrepancies were resolved by consulting a third author. Appendix 2 demonstrates the complete search strategies, and Appendix 3 shows the reasons for exclusion.





Eligibility criteria

Eligible studies were clinical trials in adult patients (≥18 years) with clinical depression (i.e., diagnosed depression), such as distress related to life-threatening diagnoses and terminal illness, MDD, or other psychiatric disorders with comorbid clinical depression. We considered clinical trials with the following study designs: blinded randomized controlled trials (RCTs), open-label RCTs, and single-arm pre-post studies. We excluded microdosing studies, follow-up studies (follow-up after trial completion), and studies with healthy volunteers. We also excluded conference abstracts, editorials, reviews, meta-analyses, case reports, and case series, as well as publications reporting duplicate data.





Definitions and data extraction

The primary outcome was change in depressive symptoms from baseline (continuous outcome), as measured by a validated rating scale such as the Hamilton Rating Scale for Depression. When multiple measurement tools were used, they were selected in the following order: the Hamilton Rating Scale for Depression, Montgomery-Åsberg Depression Rating Scale, and Beck Depression Inventory (second edition). Regarding the classifications of psychotherapy, they are primarily based on the descriptions in the methods or e-methods sections of the clinical trial studies we included, as well as on whether the psychotherapy is manualized or directive. Outcome data were extracted from the original intention-to-treat analysis. Two authors independently extracted and reviewed the data, which was further verified by another author. WebPlot Digitizer (https://automeris.io/WebPlotDigitizer/) was used to extract numerical data from the figures. Two reviewers independently extracted data and discrepancies were resolved by consensus and, when necessary, by consulting corresponding authors. We extracted the methodology of the psychological support or psychotherapy of each trial. The extracted study-level variables include author, year, condition, psychotherapeutic model, therapist, preparation session, and integration session. We also extracted sample size, study design, dose of psilocybin, age, sex, comorbidities, and baseline and post-treatment severity of depressive symptoms.





Risk of bias assessment

Two authors independently used the Cochrane randomized trial Risk of Bias tool (version 2.0) to assess the risk of bias in the included trials (13). Conflicts resolved through discussion with a third reviewer.





Statistical analysis

All statistical analyses were performed using R version 4.3.1 (The R Foundation for Statistical Computing; Vienna, Austria). The meta-analysis within a Bayesian framework was fitted using the Bayesian statistical software Stan called multinma (14). The posterior distributions were obtained from tour Markov chains. There were 50000 iterations per chain and the first 20000 iterations for each chain were discarded as a warm-up. Convergence was assessed by visual inspection of the trace plots of the key parameters for each analysis. The prior settings and convergence results are shown in Appendix 4. The funnel plots and the test for funnel plot asymmetry were conducted using the R package metafor.






Results

A total of 821 papers were identified in the search. After removing duplicates and excluding papers by title and abstract, 24 papers were considered for full-text review. Then,10 were considered eligible (Supplementary Figure 1).




Demographic characteristics

There were ten eligible studies (n=515) that examined the antidepressant effects of psilocybin on adult patients with clinically diagnosed depression. The mean age was 44.0 (6.7) years with 62.1% of female patients. Figure 1 illustrates the demographic and clinical characteristics of the included studies. These ten trials were conducted between 2011 and 2023. Seven studies recruited adult patients with MDD, and three included mixed conditions (e.g., life-threatening cancer with MDD, generalized anxiety disorder, or persistent depressive disorders). There were seven RCTs, and three pre-post single-arm open-label trials. Six studies used non-manualized psychological approaches and four used manualized ones. Finally, the psychological protocols could be categorized into four types: (i) manualized directive psychotherapy (k=1); (ii) manualized nondirective psychological support (k=3), (iii) non-manualized nondirective psychological support (k=5); and (iv) non-manualized supportive psychotherapy (k=1).




Figure 1 | Study characteristics and models of psychological approaches. RCT, randomised controlled trial; Pre-Post, pre-post single-arm design; PS, psychological support; PT, psychotherapy; MDPT, manualized directive psychotherapy; MNDPS, manualized nondirective psychological support; NMNDPS, non-manualized nondirective psychological support; NMSPT, non-manualized supportive psychotherapy. Note: Dose: total dose (mg).



Table 1 shows the details of the psychological approaches among the ten studies. The components of the manualized directive psychotherapy included supportive, cognitive-behavioral, existentially oriented, and psychoanalytic dimension (17). The manual was based on the guide by Grof (1977): The human encounter with death (21). For the manualized nondirective psychological support, the manuals were based on the following guides (22, 23): (i). Studerus 2012: Prediction of psilocybin response in healthy volunteers. (ii). Tai 2021: Development and evaluation of a therapist training program for psilocybin therapy for treatment-resistant depression in clinical research. Only one study employed supportive psychotherapy (4); however, the content of the supportive psychotherapy resembled that of the other two studies with nondirective psychological support (3, 16). All of these three studies were based on the guide (24): (i). Johnson 2008: Human Hallucinogen research: guidelines for safety.


Table 1 | Protocols of psychological support or psychotherapy with psilocybin treatment.







Risk of bias of the included studies

Three studies (3/10) was rated as having a high overall ROB (Supplementary Figure 2). The percentages of studies with high, some concerns, and low ROB for the individual items of psychedelic trials were as follows: 0%, 14.3%, and 85.7% for randomization; 0%, 14.3%, and 85.7% for deviations from intended interventions; 0%, 30.0%, and 70.0% for missing outcome data; 30.0%, 30.0%, and 40.0% for measurements of outcomes; 0%, 0%, and 100% for selection of reported results.





Primary outcome: depressive symptoms

Figure 2 shows the pooled effect size of psilocybin-assisted therapy with a mean difference of 10.08 (5.03-14.70).




Figure 2 | Forest plot of psilocybin-assisted therapy for patients with depressive symptoms. LL, lower limit of 95% credible interval; UL, upper limit of 95% credible interval. Note 1: The mean score was measured by 17-Item Hamilton Depression Rating Scale. Note 2: The Gelman and Rubin convergence diagnostic, or Rhat, approaching 1 indicates that multiple independent Markov Chain Monte Carlo (MCMC) chains have converged to similar distributions, suggesting that the simulation has reached a stable and reliable result.







Subgroup analysis

Figure 3 shows the comparable effectiveness of different psychological approaches. Compared with manualized nondirective psychological support, the other three psychological approaches did not differ significantly, with adjustment of baseline severity, age, female proportion, dose of psilocybin.




Figure 3 | Comparisons between different psychological approaches (reference: manualized nondirective psychological support). LL, lower limit of 95% credible interval; UL, upper limit of 95% credible interval. Note 1: The mean score was measured by 17-Item Hamilton Depression Rating Scale. Note 2: The Gelman and Rubin convergence diagnostic, or Rhat, approaching 1 indicates that multiple independent Markov Chain Monte Carlo (MCMC) chains have converged to similar distributions, suggesting that the simulation has reached a stable and reliable result. Note 3: Compared with manualized nondirective psychological support with adjustment of baseline severity, age, female proportion, dose of psilocybin.







Publication bias

Visual inspection of the funnel plot did not show apparent publication bias, and the Egger’s test was not statistically significant (p=0.51, Figure 4).




Figure 4 | Funnel plot of all included studies. Note: Egger’s test was not statistically significant (p=0.51).








Discussion

Psilocybin-assisted therapy is an emerging therapeutic approach that combines psilocybin, a classic psychedelic drug, with psychological support or psychotherapy to address MDD or TRD. The integration of psychedelics and psychotherapy may leverage distinctive interplay between pharmacological, neural, and psychological effects, providing new promising avenues in the challenging landscape of MDD (12). However, the psychological approaches in previous psilocybin trials were not applied in a standardized way (9). The complex psychotherapeutic components complicate the protocols of psilocybin-assisted therapy. As expected, it is difficult to establish a rigid set of standardized psychological support or psychotherapy in psilocybin-assisted therapy even though psilocybin has been approved for TRD in clinical practice in Australia (8). Based on our systematic review, we found that most of the included psilocybin trials were combined with nondirective psychological support without specific manuals, and three used manualized nondirective psychological support. There was one study using non-manualized supportive psychotherapy (4), but the content was similar to those of nondirective psychological support. Only one study using manualized directive psychotherapy (17). However, with adjustment of baseline depression severity, age, female proportion, dose of psilocybin, there were not significant difference between these psychological protocols in association with the efficacy of psilocybin-assisted therapy.

The therapeutic mechanisms of psilocybin for MDD remains incompletely understood. It is believed that pharmacological, neural, and psychological underpinning contributed to its efficacy on MDD (25). At the pharmacological level, psilocybin primarily acts on the receptor with indirect effects on the dopaminergic and glutamatergic systems, leading to gene expression, increased neuroplasticity, and anti-inflammation. At the pharmacological level, psilocybin primarily activates the 5-HT2A (5-hydroxytryptamine) receptor and indirectly modulates the dopaminergic and glutamatergic systems. These interactions results in gene expression, heightened neuroplasticity, and anti-inflammatory responses (25). At the neural level, the response to psilocybin correlated with decreases in large-scale network modularity, suggesting that psilocybin’s antidepressant action may depend on a global increase in how different brain networks are integrated (26). At the psychological level, psilocybin is administered with psychological support or psychotherapy. When delivered in a secure and therapeutic environment, along with psychological assistance, participants often describe transformative experiences marked by profound shifts in values, beliefs, and perspectives. These changes can result in enhanced subjective well-being, increased openness, and improved cognitive flexibility (25, 27).

For the potential clinical application, psilocybin-assisted psychotherapy has sparked debate among psychiatrists, psychologists, neuroscientists, and advocates of psychedelics. This has led to the emergence of two factions: psilocybin therapy as a pure biological intervention and psilocybin as a catalyst for psychotherapy (28). Clearly, both sides are supported by equally valid arguments. On one hand, proponents of psilocybin-assisted therapy as a form of psychotherapy emphasize the following points. First, the effects of psychedelics have been observed to be highly dependent on contextual factors (ie, set and setting) (29). The psychopathology may exacerbate if the psychedelic experiences develop in adverse environments. Second, the nondirective psychological support is still a process-directive psychotherapeutic procedure (23). The authors of the therapist training program acknowledge that their psychological support framework incorporates elements from cognitive-behavioral therapy, mindfulness, Acceptance and Commitment Therapy, and Gestalt therapy model of focusing (23).

On the other hand, the effects of psilocybin have been argued to result from the drug itself and not from psychological interventions (30). In a RCT involving 233 patients with TRD, a dose-response relationship was observed between psilocybin dosage and depression improvement (5). Specifically, a separation of 25 mg, 10 mg, and 1mg psilocybin doses was identified. The psychological support was consistently administered across all three groups, indicating that the efficacy of psilocybin was largely contingent on mechanisms (5). Besides, a recent study found that psychedelics can function as positive allosteric modulators, fostering neuroplasticity through direct binding to the BDNF (brain-derived neurotrophic factor) receptor TrkB (tropomyosin receptor kinase) (31). This means psychedelics may exert antidepressant effect without inducing hallucinogenic effects, further supporting that psilocybin may produce therapeutic effects without experiencing psychedelic experiences. The United States FDA has published a new draft guidance to provide general considerations to sponsors developing psychedelic drugs for treatment of medical conditions (https://www.fda.gov/news-events/press-announcements/fda-issues-first-draft-guidance-clinical-trials-psychedelic-drugs, last access on Feb. 4 2024). In this guidance, it is recommended to employ a factorial design in future RCTs to distinguish and assess the individual contributions of drug and psychotherapy to any observed treatment response. Although our findings indicate that different psychotherapies do not show significant differences in antidepressant efficacy with psilocybin, these psychotherapies may still have some therapeutic effects. Through the factorial design RCTs, clinicians might build a standardized treatment protocol and a standardized tutor training program to ensure the effectiveness and safety of the psilocybin-assisted treatment.

Our study still has several limitations. First, some studies did not specify which guidance they followed, and we only could provide the information from the published papers (15, 20). Second, we did not include psilocybin studies addressing other psychiatric conditions such as substance use disorder. We also did not include other psychedelic-assisted therapy such as 3,4-methylenedioxymethamphetamine. However, focusing on a single psychedelic (psilocybin) and a single condition (clinically diagnosed depression) allows for a better understanding of the inconsistencies and diversity in protocols used simultaneously.





Conclusion

Over the past decades, accumulative evidence from clinical trials reveals promising results of psychedelic drugs in the treatment of various psychiatric disorders. Our study clearly showed diverse protocols of psychological support or psychotherapy with psilocybin treatment. Nondirective client-led therapy was the most commonly employed, and most of these studies used non-manualized protocols. The establishment of a consistent and standardized protocol for psychological strategies might be crucial for the development of a training program among clinical practitioners. However, we did not find significant difference in the association with the antidepressant efficacy among different psychological protocols. In the future, standardized psychological protocols and standardized tutor training programs should be established to ensure the quality of treatment. Furthermore, longitudinal studies or follow-up designs of RCTs are needed to assess the long-term effects of psilocybin-assisted therapy. These suggestions would provide a clearer roadmap for advancing the field.
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