Colombian consensus of treatment with pure cannabidiol (CBD) in Psychiatry

Abstract 

[bookmark: _GoBack]Introduction: Autism spectrum disorder, major depressive disorder, anxiety disorders, post-traumatic stress disorder, schizophrenia, insomnia, and disorders related to psychotropic substances are common diseases worldwide and in Colombia. The pharmacological treatments available for the management of mental disorders are effective, although adverse reactions sometimes limit their use; additionally, some patients do not have an adequate response to them, which generates the need to develop new effective and safe drugs.
Methodology: A Delphi consensus was developed in real-time, with a panel of seven psychiatric specialists and a group of developer epidemiologists; a systematic search was carried out in 3 specialized databases and contributed articles. By the panel of experts participating in the consensus, two questionnaires were applied for consideration by the group of experts, anonymously and on an online platform with the Likert scale.
Results: Recommendations were established based on the available evidence and the experience provided by the experts.
Conclusions: There is biological plausibility in clinical and preclinical studies that suggest the effectiveness of the use of pure pharmaceutical-grade CBD, as adjunctive therapy, for the control of symptoms associated with mental disorders such as schizophrenia and disorders related to the abuse of psychotropic substances. However, more rigorous clinical trials are required to make more precise recommendations on CBD to treat other mental disorders. Additionally, pure pharmaceutical-grade CBD is considered a safe treatment.
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How did you gather the information you considered in your review?
To analyse the state of knowledge of the problem, a systematic search was carried out in specialised databases using keywords according to the disorders of interest. To obtain consensus, we conducted questionnaires with a Likert-type response pattern on the efficacy and safety of CBD in the mental disorders included in the consensus.

What is the take-home message for the doctor?
Cannabidiol may be a useful and safe treatment for mental disorders such as schizophrenia and substance use disorders. Better clinical trials need to be designed to define the real role of cannabidiol in the treatment of other mental disorders.


INTRODUCTION

Mental health problems (MHPs) tend to increase; according to data from the World Health Organization (WHO), there is a high prevalence of mental disorders that currently constitute a large part of the global burden of disease, affecting about 1.7 billion people (1).  The pharmacological treatments available are serotonin-norepinephrine receptor inhibitors, benzodiazepines, monoamine oxidase inhibitors, tricyclic antidepressants and 5-hydroxytryptamine partial agonists, among others, which are associated with adverse reactions that limit tolerability and adherence to treatments, generating a challenge in the development of new safe and effective drugs (2).

In 2016, mental and addictive disorders affected more than one billion people globally. These disorders are associated with significant morbidity, low productivity and poor quality of life (3); they cause 7% of the global burden of disease measured in disability-adjusted life years (DALYs) and 19% of all years lived with disability (YLDs), posing a serious challenge for health systems, especially in low- and middle-income countries (4).

In Colombia, 10 out of every 100 adults aged 18-44 years and 12 out of every 100 adolescents have some problem suggesting the presence of a mental or substance use disorder (5). Despite this high burden imposed by mental and addictive disorders, the percentage of people who do not receive treatment exceeds 50% worldwide, reaching up to 85% in low- and middle-income countries (6).

Cannabis has been used ancestrally by indigenous communities. In recent decades, cannabinoid derivatives for medical use (CDMU) have been used to treat chronic pain and pain associated with some chronic and terminal conditions such as cancer, sclerosis, or multiple myeloma, with relative success. However, patients frequently present hallucinations, paranoid and referential ideas, episodes of brief psychosis, or reactivation of schizophrenia crises in vulnerable patients or those with a history of schizophrenia. This complication is due to the psychodysleptic action of tetrahydrocannabinol (THC), one of the alkaloids present in marijuana (7).

On the other hand, cannabidiol (CBD) does not have psychodysleptic action and has been used with good therapeutic results as an adjuvant in treating some neurological and mental disorders without causing psychotic crises (7). Currently, there is growing evidence about the role of CBD in the treatment of multiple pathologies, thanks to its antioxidant, anti-inflammatory, neuroprotective, antiemetic, and analgesic effects (5). In psychiatry, preclinical and clinical studies suggest that CBD has antipsychotic, anxiolytic, and antidepressant effects, so it has been considered an option in a wide range of neuropsychiatric disorders (8). CBD has shown efficacy in preclinical studies as monotherapy or adjuvant in animal and human treatments, in models of psychosis (9,10), anxiety (11-15), depression (16), addiction (16), and insomnia (17).



The cannabis sativa plant contains more than 100 specific metabolites, called Phytocannabinoids, with similar chemical structures (18). CBD is the second most abundant of them (8), and unlike THC, it has a different interaction pattern than THC on CB1 and CB2 receptors, behaving as an allosteric modulator; moreover, due to its particular effect on other neurotransmitter systems such as serotonergic, glutamatergic and GABAergic, it does not have inherent rewarding properties (19). 

In the United States, CBD is part of the Controlled Substances Act; however, as of 2015, the FDA eased regulatory requirements to allow research and clinical trials with CBD (20). In Colombia, the National Institute for Drug and Food Surveillance (INVIMA for its acronym in Spanish) has authorized the use of pure pharmaceutical-grade CBD as an adjuvant treatment in patients diagnosed with refractory epilepsy, associated with Lennox-Gastaut syndrome and Dravet syndrome (21).

The objective of this consensus is to structurally explore the opinion of a group of psychiatrists about the use of pure pharmaceutical grade CBD for the treatment of patients over 18 years of age with diagnoses of schizophrenia, depressive disorders, anxiety disorders, post-traumatic stress disorder, psychoactive substance use disorders, insomnia, and autism spectrum disorder, in the Colombian context, taking the currently available evidence as a reference. Likewise, it is intended to evaluate the possibility of CBD as a new therapeutic option with scientific support for health professionals who manage this type of MHP to provide better care and different options with quality and safety for the benefit of patients.



MATERIALS AND METHODS 

A consensus was developed using a modified Delphi method, given that for this work, there was at least one "face-to-face" group meeting of the panelists (22), but anonymity was preserved when answering the questions. A panel of seven physicians specialized in psychiatry was included, chosen by non-probabilistic snowball sampling (23), taking into account their clinical experience in addictions and basic or applied research in neurosciences and psychiatry, as well as their ranking of scientific publications and citation indexes. Team members met at least one of these inclusion criteria. Along with the group of experts, there was a development group with training in epidemiology and research methodology and/or experience in developing Delphi-type consensus in the health sciences. The development group prepared a questionnaire to be completed anonymously by the group of experts on an online platform. 

The group of epidemiologists and an expert with extensive knowledge in this area and research projects, chosen as consensus coordinator (CACM), carried out the questionnaires made up of statements on the efficacy and safety of pure pharmaceutical-grade CBD in the MHPs included in the consensus. These questions were constructed with a nine-point Likert-type response pattern (24) (1 = strongly disagree, 5 = neither agree nor disagree 9 = strongly agree). In addition, each question offered the possibility of adding explanatory comments, depending on the option chosen. The Shapiro Wilk test was applied to evaluate the distribution of the data. Since an asymmetric distribution was obtained, the data were analyzed using the median and the interquartile range. To analyze the results of the Delphi survey, we followed the recommendations of Brook et al. (25), who propose using the median of the scores and/or the "level of agreement" of the opinions of the psychiatrists on the panel, either to reject or to approve the statement. Under this perspective, the responses were categorized according to the following ranges: 1-3 = "disagree with the statement", the lower the score, the higher the disagreement (negative consensus); 4-6 = "neither agree nor disagree", i.e., it is not possible to reject or accept the information (dissent); 7-9 = "agree with the statement", the higher the score, the higher the agreement (positive consensus). 

To analyze the state of knowledge of the problem and to have the information to answer the survey questions, a systematic search was carried out in three specialized databases (Pubmed, Science direct, LILACS) and articles contributed by the panel of experts participating in the consensus. The following keywords were used for the search: Cannabidiol, Autistic Disorder and cannabidiol, Schizophrenia and cannabidiol, Anxiety and cannabidiol, Depression and cannabidiol, Post-traumatic stress and cannabidiol, Addictions and cannabidiol, Sleep Initiation and Maintenance Disorders and cannabidiol, and the list of related terms. There were no language or year restrictions. The search algorithms shown in Table 1 were used. 

Two successive rounds were conducted. Between the two rounds, panelists were informed about the detailed distribution of the responses and the anonymous comments of the participants. After reviewing this information, they were asked to re-answer the items that were not agreed upon in the first round. After the second round of the survey, the same criteria were applied to define consensus or dissent.

The panelists developed the consensus following the principles of scientific integrity and transparency (26), preventing the origin of the answers provided from being known and preventing other panelists' answers from being conditioned by their experience. The panelists declared no conflicts of interest.
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In the first round, 37 statements were presented for analysis, obtaining consensus in 10 out of 37 (27%), according to the established evaluation criteria. The results were reported to the participants, and the second round of iteration was required to fathom the topics where dissent was obtained, in which 59 statements were included, and a consensus was found in 27 out of 59 (45.7 %). 

Schizophrenia 
In the first round, a 75% consensus rate was obtained, agreeing that CBD effectively controls psychotic symptoms, as adjuvant therapy in controlling associated symptoms, and is safe for symptom control. 
Dissent (25%) was obtained regarding its effectiveness in cognitive symptom control.
In the second round, there was 78.5% consensus on the fact that CBD does not produce psychotic effects, has antipsychotic effects, reduces psychotic symptoms similar to commonly used antipsychotics, is effective as an adjunctive treatment in symptom control, should not be used as monotherapy in symptom control, is well tolerated, does not induce withdrawal symptoms, does not generate tolerance, does not produce symptoms of abuse, does not generate serious adverse effects, and its use is recommended for a short term, in the absence of long-term evidence.
Finally, a 21.5% dissent was found regarding the effectiveness of CBD in the reduction of cognitive symptoms and positive and negative psychotic symptoms. (See table 2)

Substance use disorders 
For the first round, there was consensus on CBD being effective in controlling withdrawal symptoms in tobacco, opioid, and cannabis use, effectively decreasing tobacco and cannabis use, and safe in the management of TSD (treatment of substance use disorders).
There was dissent in the fact that CBD effectively controls alcohol withdrawal symptoms and effectively suppresses alcohol use at the recommended dose. 
There was consensus on CBD in the second round not inducing withdrawal, tolerance, abuse, or dependence syndrome and not producing severe adverse events.
Finally, dissent was obtained regarding reducing abstinence to tobacco and opioids and as monotherapy or adjuvant. It also had an effect as monotherapy or adjuvant in reducing opioid use or relapse prevention and as monotherapy or adjuvant in reducing cannabis use or relapse prevention; likewise, it worked as monotherapy or adjuvant in reducing alcohol use or relapse prevention. In addition, there was consensus that it is a well-tolerated treatment, and its short-term use is recommended. (See Table 3)

Major depressive disorder 
In the first round, there was a 33.3% consensus that CBD does not reduce depressive symptoms.
There was 66.7% dissent that CBD reduces symptoms associated with depressive disorder and is safe for symptom control and dosage recommendations.
In the second round, there was a 62.7% consensus on the fact that there is no reduction of symptoms in patients diagnosed with major depressive disorder, it cannot be used as an adjunctive treatment for symptom control, it is not indicated as monotherapy, it is considered well-tolerated and does not generate symptoms of abuse or dependence.
Additionally, there was dissent a 37.5% that CBD has an antidepressant effect and has not generated severe adverse events in other pathologies, so it is expected that it will not have them in this pathology, and its short-term use is recommended in this pathology. (See table 4)

Anxiety disorders 
During the first round, there was a 100% consensus that CBD is effective and safe in controlling anxiety symptoms. In the second round, there was a 28.5 % consensus that CBD cannot be used as monotherapy in panic disorder, does not induce withdrawal symptoms or tolerance, and does not produce symptoms of abuse or dependence. On the other hand, there was a 71.5 % dissent that CBD has an anxiolytic effect, reduces symptoms, can be used as monotherapy or as an adjuvant, reduces symptoms associated with panic disorder, can be used as an adjuvant in panic disorder and in the control of symptoms associated with generalized anxiety disorder, is well tolerated, has not demonstrated adverse events, and is recommended in the short term. (See table 4) 

Post-traumatic stress disorder 
In the first round, a 66.6% consensus that CBD is safe and a 33.4% dissent reported that it effectively controls post-traumatic stress symptoms. (See Table 4)

Insomnia 
In the first round, there was 100% dissent that CBD is effective for managing insomnia and is safe. (See Table 4)

Autism Spectrum Disorder 
There was 100% dissent in the first round that CBD is effective for autism symptom management and consensus that it is safe at recommended doses. (See Table 4)

Safety 
In the first round, there was consensus that CBD is better tolerated compared to regular psychiatric drugs, has no potential for abuse or dependence, hepatic monitoring is required, polymedicated patients should be followed up, recommendations should be given regarding wakefulness activities and its use is not recommended for artisanal use. (See table 5)
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DISCUSSION

To our knowledge, this is the first published consensus on the potential therapeutic uses of pure pharmaceutical-grade CBD in psychiatry, using a Delphi methodology. The results presented here reflect an exercise of bibliographic compilation, interpretation, and synthesis carried out by the convened experts, who were subject to the principles of scientific integrity and the step-by-step application of the Delphi method. Based on the analysis of the first and second Delphi rounds, the recommendations with the most significant scientific weight are discussed.

Concerning substance use disorders, experts consider pure pharmaceutical grade CBD as an adjuvant therapy:

It may decrease tobacco use and its relapses, which is why they recommend its use in patients who meet the criteria for nicotine dependence during the acute phase of treatment. This is supported by evidence from a literature review, a case-control study, and a study with a non-recommended pharmaceutical form (vaporized) (27-29) ref. Likewise, there was consensus on the good therapeutic results of CBD in the management of withdrawal symptoms, such as craving, in patients with a history of cannabis use. These results have been verified in a recent, post-consensus study that aimed to investigate the effects of CBD during nicotine withdrawal in humans. It included 30 participants randomly distributed in two therapeutic groups: one received CBD at a dose of 800 mg, and the other received placebo. As a result, they obtained that a single CBD dose of 800 mg reduces the prominence and pleasantness of cigarette cues compared to participants treated with placebo. These results evidence the usefulness of CBD in treating neurocognitive components specific to tobacco use disorder (22).

Regarding opioid and alcohol use disorders, experts consider that the available studies have not documented adequate control of craving-type symptomatology or a reduction in relapses, so they recommend expanding some studies, such as randomized clinical trials.

Concerning the symptom control of pharmaceutical-grade CBD in treating major depressive disorder, anxiety disorder, schizophrenia, post-traumatic stress disorder, and insomnia, expert dissent was obtained. The experts consider that for these pathologies, there is biological plausibility in some clinical and preclinical studies that suggest the control and reduction of their symptoms; therefore, they recommend expanding randomized clinical trials, with less risk of bias, larger sample sizes, and a more extensive follow-up, which allow evaluating the actual effect of the intervention in the different pathologies and thus its use is at the discretion of the treating psychiatrist or specialist. 

Regarding the symptom control of pure pharmaceutical-grade CBD in treating autism spectrum disorder, a consensus was obtained from the experts indicating that it is not effective in controlling symptoms of this pathology because the studies are limited, and their results are mixed. They also recommend conducting controlled clinical trials (CCTs) of higher methodological quality to evaluate the actual effect of the intervention in autism spectrum disorders (ASD).

On the topic of safety, the experts agree that from the available studies, pure pharmaceutical-grade CBD has proven to be a safe adjuvant therapeutic option for patients diagnosed with schizophrenia, depressive disorder, anxiety disorder, post-traumatic stress disorder, insomnia, and addictions, as it is well-tolerated and no serious adverse events secondary to the treatment of these patients have been reported. They also agree that with the available studies, pure pharmaceutical-grade CBD has not been shown to produce psychoactive or addictive effects; therefore, it is considered to have no dependence potential.

On the other hand, experts emphasize that psychiatric patients undergoing adjuvant therapy should be clinically monitored. Periodic liver monitoring is suggested, and patients should be advised not to perform waking activities when co-administered with central nervous system depressants, as this can potentiate the sedative effect. The consensus group also considered a clear need for further research on the safety and efficacy of pure pharmaceutical-grade CBD treatment in psychiatric pathologies (schizophrenia, ASD, major depressive disorder, anxiety disorder, addictions, and insomnia) through larger, rigorously controlled, long-term clinical trials. 

Currently, the use of pure pharmaceutical-grade CBD is indicated for managing symptoms associated with epilepsy, with an approved dosage of 10 to 20 mg/Kg/day (30). In the studies conducted in the MHPs reviewed, CBD posology varied widely; for example, for psychotic disorders and schizophrenia, higher doses (400 to 1500 mg) are suggested (31,32); in anxiety disorders (27,33) and in major depressive disorder (34) and substance use disorders the suggested doses are lower (50 to 600 mg) (35,36), so it is recommended to initiate treatment with CBD according to the consideration of the treating psychiatrist or specialist, taking into account the expected clinical response and individualizing each case. 

MHPs have a high rate of treatment abandonment, relapses, and changes in pharmacological management, which together with the critical alterations at the social, family, and work levels, make them an important burden for public health (37,38). About the lack of therapeutic adherence, one of the factors usually mentioned by patients includes the presence of some side effects such as sedation, tolerance, or withdrawal symptoms, among others (39-42); this is why it is necessary to continue working on the development of new drugs that generate fewer changes at the physical and cognitive level in patients and that allow achieving greater adherence in this group of users. 

In schizophrenia, 75% of patients abandon treatment or change medication during the first year (43), 50% present an episodic evolution with irregular but evident impairment of their social and occupational functioning, and 20% have significant mental deterioration (44). In people with bipolar disorder, it is reported that 26.4% of them remain ill most of the year and 40.7% remain intermittently ill, compromising social and occupational functioning (45); in depressive disorders, 74% of patients present more than one episode, that complete remission is not observed in 16% of them and that 1% may have treatment-refractory depression (46); some similar data are known regarding anxiety disorders (47).

On the other hand, substance use disorder is considered a chronic disorder, characterized by high relapse rates, even after months or years of abstinence and long after craving and abstinence have subsided (48). Thus, treatment usage rates in adolescents were as low as 1.4% (49); similarly, a high level of non-adherence (close to 60%) has been observed (50), leading to a relapse rate of 75% between 3 and 6 months after treatment (51).

However, clinical evidence related to the effectiveness of CBD and other cannabinoids in the treatment of depressive disorders or symptoms, anxiety disorders, psychosis, post-traumatic stress disorder, and attention deficit hyperactivity disorder is scarce and inconclusive so far (52). Some clinical trials and in vivo and in vitro studies carried out during the last decade (53-56) allow considering this substance as an option that deserves to be studied and, in the future, considered in the context of the treatment of some mental illnesses, particularly for being a safe alternative, which has shown not to generate dependence (57) and to have infrequent and not very intense adverse events, such as sedation and, mainly, gastrointestinal symptoms (57,58). However, there is a possibility of liver function alterations, especially when CBD is combined with antiepileptic drugs such as phenytoin, valproic acid, and clobazam. For this reason, evaluation of liver function is recommended, requesting transaminase levels at the start of treatment and periodically (30).

It is essential to consider the sedative effect of CBD when prescribing it together with drugs such as benzodiazepines, tranquilizers, and hypnotics; hence, it is not recommended to perform waking activities during treatment (30). It should also be noted that CBD is not generally detected in urine tests for the detection of cannabis consumption (59,60) because these tests are intended to identify the psychodysleptic component of cannabis and its higher metabolism: THC (61,62). It is crucial then to be clear that CBD treatment should not result in a positive urine drug test; however, CBD products that also contain ∆9-THC can produce positive urine results, so both the labeling and regulation on allowable THC content (60), as well as the causes of possible false positives, should be reviewed in these products.

Within the consensus, it was not possible to reach an agreement that would allow the recommendation of a standardized dose of CBD for the treatment of psychiatric diseases; this is because there is still limited evidence regarding the effectiveness of this treatment and the significant variability in the doses used in the different studies. The doses of the evidence analyzed ranged from 10 mg/kg/day to 20 mg/kg/day as an adjunctive treatment in the management of refractory epilepsy associated with Dravet syndrome and Lennox-Gastaut syndrome (63,64), between 3 mg/kg/day and 10 mg/kg/day (200-800 mg/day) for the adjunctive management of psychotic symptoms associated with schizophrenia (54) and between 2 mg/kg/day and 6 mg/kg/day (150 to 450 mg/day) for anxiety disorders (55). At this point, the expert group recommends that management with pharmaceutical-grade CBD in MHPs should be performed only under the supervision of a physician specializing in psychiatry and according to the individualization and study of each case, considering different elements, such as individual and family history, history of substance use, pharmacological interactions, and side effect profile, among others.

The lack of knowledge of the endocannabinoid system, the fear of adverse effects produced by the recreational use of cannabis, the lack of strict management guidelines for the use of these compounds for medicinal purposes, and the little clinical evidence that supports the effectiveness of the treatment of physical and mental conditions become a limitation for the prescription of CBD by medical professionals (57). Despite this, a significant number of patients tend to use this substance for the treatment of MHPs, resorting to handmade products or products that do not comply with safety features and good manufacturing practices, increasing the risk of therapeutic failure, adverse effects, and cannabis use disorder; this is why it is necessary to address academic processes around cannabinoid derivatives for medical use (CDMU), so that those patients in whom the use of CBD has been shown to be effective have access to it in a safe way (57). Finally, the expert consensus recommends creating working networks between scientific and psychiatric societies to collect clinical data, develop studies and create guidelines, manuals, protocols, and consensuses to achieve more excellent knowledge of the potential therapeutic use of cannabinoids, particularly CBD, in the treatment of MHPs.

[bookmark: _Toc54359038]There is biological plausibility in clinical and preclinical studies suggesting the effectiveness of the use of pure pharmaceutical-grade CBD for the control of symptoms associated with the MHPs included in this consensus. However, due to the limited scientific evidence and the small number of clinical studies, broadening the research strategy is suggested.

In general, the information obtained from the literature review and the experience of experts suggests that pharmaceutical-grade CBD is a safe therapeutic option with a low incidence of adverse effects. It is essential to promote the conduct of clinical trials and case reports, and/or publications about the clinical experience regarding the use of CBD in patients with MHPs and its impact on the course of the disease. The use of CBD in the treatment of MHPs should be limited, at least for now, to physicians specializing in psychiatry.
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