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Abstract

The field of psychiatry is facing unprecedented challenges. Despite recent important
innovations, several mental disorders continue to lack effective treatment. After briefly
exploring some of the current challenges, we suggest that the therapeutic use of
psychedelic drugs in psychotherapeutic settings represents a promising and
integrative treatment with enduring effects for mental health patients. We then
propose that psychedelic psychotherapy could be an important innovation in the field,
providing a treatment that combines complex pharmacological action with enhanced

psychotherapeutic interventions.
1. Introduction

Mental disorders, which remain among the most challenging health conditions in terms
of treatment and recovery, are a major source of disability. Indeed, a recent study
estimated that the global burden of mental disorders accounts for 32.4% of Years Lived
with Disability (YLD) and 13% of Disability-Adjusted Life-Years (DALYs) [1]. T his distressing
situation was arguably unexpected during the second half of the twentieth century, when
the field of psychiatry enjoyed important advances. T he use of electroconvulsive therapy,
lobotomy, and insulin coma therapy during the 1930s and 1940s suggested that mental
disorders could be cured through somatic therapies. T his idea eventually materialized in
the process that has been referred to as the “psychopharmacology revolution” [2],
where the discovery of certain compounds (lithium, monoamine oxidase inhibitors, and
phenothiazines) allowed for the symptoms of psychiatric disorders to be effectively
reduced [3]. In this manner, the field of psychiatry developed new patterns of assistance,
reducing the number of patients admitted to institutions, and therefore improving their

quality of life.

The efficacy encountered through the use of psychopharmacological tools, along with
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the bacteriological model adopted in other medical areas, led to the development of the
“chemical imbalance” theory regarding mental disorders. T his theory proposed that
mental disorders are caused by imbalances in certain chemical compounds in the brain,
imbalances that could potentially be regulated using psychiatric medications [4]. All of
these achievements became foundational to what is today called the “biomedical model,”
an evidence-based paradigm that assumes that most mental disorders are biology-
based brain diseases. Unfortunately, improvements in mental healthcare outcomes
under the biomedical model have stalled during recent decades [5-8], while criticisms of

the biomedical model have emerged [9,10].

Proponents of the biomedical model have faced hostile critiques from Freudian
practitioners and advocates of the “anti-psychiatry” movement, but recently even the
Special Rapporteur of the United Nations called for the adoption of a human rights-based
approach as an alternative to the biomedical model: “Current mental health policies have
been affected to a large extent by the asymmetry of power and biases because of the
dominance of the biomedical model and biomedical interventions. This model has led not
only to the overuse of coercion in case of psychosocial, intellectual and cognitive
disabilities, but also to the medicalization of normal reactions to life’'s many pressures,
including moderate forms of social anxiety, sadness, shyness, truancy and antisocial
behavior” [11]. We must therefore seek to offer an honest, careful, and objective
overview of the situation, starting with a brief description of what we consider to be the
most relevant challenges that the field of psychiatry faces. Considering that knowledge,
we then suggest how the therapeutic use of psychedelic drugs may improve the current

scenario significantly.

2. Challenges of the biomedical model in psychiatry
Unfounded hypotheses

The publication of DSM-I1l was a major achievement in the history of psychiatry, since it
marked the first time that mental disorders were classified in discrete categories
constructed from observable symptoms that were consensus-based. T he scientific
background of the field began with the above-mentioned “psychopharmacology
revolution” that was completely fulfilled with the DSM-III, increasing the proximity

between psychiatry and medicine [12].

Qeios ID: T3SEM5E - https://doi.org/10.32388/ T3EM5E 2/21



Q Qeios, CC-BY 4.0 - Atticle, April 27, 2020

This classification of mental disorders suggested that, for each one of them, specific and
differential biological causes could be found and subsequently treated using highly
selective psychiatric drugs. Nonetheless, up until the present, no single biomarker has
been found for any psychiatric disorder [13]. Additionally, in the field of pharmacology it
has been observed that focusing on certain molecular targets is a limited approach,
especially in the case of complex disorders, such as psychiatric ones [14,15]. For instance,
most antipsychotic drugs have a multi-target profile, binding to more than twenty
targets. These multi-target effects are being increasingly valued, since the potential
biological causes of mental disorders are being reinterpreted as complex networks
instead of isolated targets, and fields such as network pharmacology and systems
biology are providing new understandings [16]. However, the causality underlying mental
disorders cannot be attributed to those biological systems modulated by multi-target
drugs. T his was the procedure when suggesting the monoaminergic hypothesis of
depression: after observing the effects of drugs with certain binding affinities, etiological
hypotheses were proposed [3]. But this is a kind of non causa pro causa fallacy, in which a
cause of a phenomenon is incorrectly identified. Knowing the effect of drugs on
psychiatric symptoms does not provide information regarding the pathophysiology of
mental disorders. Therefore, at this point we should admit that the etiological

hypotheses regarding mental disorders remain unsupported.

Failure in diagnosis

It is precisely due to the lack of supporting evidence for the etiological hypotheses
regarding mental disorders that their diagnosis is more complex than it should be.
Without specific biological causes and tests to verify them, the diagnostic process
commonly relies upon the subjective assessment of clinicians [17]. Furthermore, recent
research [18] suggests that the classification of disorders in discrete categories with
differential symptoms should be abandoned, since specific single-nucleotide
polymorphisms (SNPs) are actually associated with a wide range of psychiatric disorders.
The same conclusions were reached in a recent study from a clinical perspective [19].
The authors found that for a large proportion of symptoms there was overlap between
distinct diagnostic categories, so they suggested enhancing the consideration of

individual experiences and the underestimated role of trauma in various mental disorders.

Expected results not obtained
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The widespread use of psychopharmacological tools from the 1980s could have ideally
translated to a decrease in the prevalence, severity, and chronicity of certain psychiatric
disorders. However, a study that assessed relevant indicators in Australia, Canada,
England, and United States between 1990 and 2015 found that the prevalence of such
disorders increased, although treatments were highly available [20]. Another study [21]
found that long-term outcomes regarding mood disorders, at a time when no
medications were used (before the 1970s), were generally positive: nearly 70% of
patients recovered over various periods of times that were generally longer than 10
months. In the “treatment era,” antidepressant treatment reduced the length of mood
episodes, but increased their recurrence. Similarly, Patten [22] found that increased use
of antidepressant drugs was associated with an increased prevalence and duration of
depressive episodes. T he largest clinical trials to assess the long-term efficacy of
treatments for depression and bipolar disorder (STAR*D and STEP-BD, respectively) had
shown poor results. In the first case, most patients did not experience long-term
remission even when changing between medications up to three times after no response
was reported [8]. In the second case, only 23% of patients with bipolar disorder remained
well after receiving treatment according to best-practice psychiatric guidelines [23]. T hus,
it seems that certain mental disorders are becoming chronic and treatment-resistant
conditions [5]. Some authors have suggested that the long-term use of these drugs may
paradoxically worsen outcomes related to the disorders that they are intended to treat

[6].

Post-traumatic stress disorder (PTSD) is another example of an inappropriately treated
condition, as the PTSD Psychopharmacology Working Group of the US Department of
Veteran Affairs recently stated [24]. T here are only two medications approved for the
treatment of PTSD, sertraline and paroxetine, which only offer a reduction in symptom
severity rather than PTSD remission [24]. Since 2001, no new medications have been
approved for the treatment of PTSD, despite the significant need. T his scenario has
pushed clinicians to adopt poly-pharmacy approaches for the vast majority of their
patients, using off-label medications regarding which there is little empirical guidance
concerning risks or benefits [24]. Among these medications, we find benzodiazepines,
which are not only ineffective but are also associated with negative psychotherapy
outcomes, aggression, depression, and illicit substance use among PTSD patients [25].
Moreover, long-term treatment with these medications might be more harmful than

beneficial [26,27].
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Not an affordable model

In 2018, the Nesta foundation published the report “T he Biomedical Bubble” [28]. T he
authors claimed that the Life Sciences in the UK were in a precarious situation due to their
immersion in the “biomedical bubble.” According to the authors, biomedicine has provided
a remarkable body of knowledge that has helped lower mortality rates and improved
health outcomes. However, during recent years, the sector has suffered a crisis in
Research & Development (R&D) productivity (the R&D returns for twelve of the top
global research-based life science companies declined to 3.2% in 2017, down from 10.1%
in 2010) and it has become increasingly difficult to believe in the continued success of the
pharmaceutical industry [29]. For that reason, the authors of the report suggest that
more should be invested into research regarding the social, environmental, digital, and
behavioral determinants of health. Additionally, other recent debates have taken place
regarding the public returns resulting from investments in biomedicine and claiming for

the universal access to medicines, due to the high costs of new drugs [30-33].

3. Recent innovations that worked

As can be clearly seen, psychiatry urgently needs innovative and effective treatments for
mental disorders. Although they are few, we have witnessed the development of some
treatments in recent years [34]. One clear example is ketamine, a rapid-acting
antidepressant with sustained effects that is currently approved (specifically as S-
enantiomer, esketamine, under the brand name Spravato©) by the Food and Drug
Administration (FDA) for treatment-resistant depression. Some authors suggest that the
clinical use of ketamine is the greatest breakthrough in the field of depression treatment
in over sixty years [35]. Another example is brexanolone (Zulresso®©), which has also
shown rapid and durable antidepressant effects, and it has become the first drug to be
specifically approved for postpartum depression. Cannabidiol, or CBD, is a promising
cannabinoid used for the treatment of schizophrenia [36]. Indeed, it could be the first
antipsychotic drug interacting with both the CB1 receptor (as a negative allosteric

modulator) and the D2 receptor (as a partial agonist).

4. Psychedelic drugs as innovative treatments
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Beyond ketamine and cannabinoids, there are also other psychedelic drugs that could
offer a partial solution in response to the current needs of psychiatry [37,38]. Classic
treatment targets for disorders like depression and PTSD have been too focused on
symptom relief instead of recovery [39,40]. Psychiatric disorders are complex
phenomena, and instead of an oversimplified approach, psychedelic drugs offer the more
integrative treatment that is arguably required in such cases. They combine
pharmacological tools, enhanced psychotherapeutic interventions, and also

therapeutically-meaningful subjective experiences [37].

Many psychedelic drugs were extensively investigated in the 1950s and 1960s, being
administered to more than 40,000 individuals for various purposes. T he results obtained
suggested the efficacy of lysergic acid diethylamide (LSD) and other psychedelic drugs
for the treatment of anxiety, depression, and substance use disorders [41,42]. However,
the regulatory environment changed rapidly once these substances began to be used by
the general population. In the War on Drugs context, LSD and similar substances were
outlawed by the Controlled Substances Act in the US, and by the United Nations
Convention on Psychotropic Substances. After several decades, some studies involving
psychedelic drugs were reinitiated in the 1990s, due to a renewed interest in their
therapeutic potential, and this has continued to a greater extent since the early 2000s.
Modern techniques and robust methodologies used in recent studies have provided
extensive knowledge regarding neurobiological mechanisms [39] and the relevance of

psychological effects [43].

Neurobiological mechanisms of psychedelic drugs

Psychedelic drugs activate different G-protein-coupled receptors (GPCRs), but several
studies have identified 5-HT 2A as the main receptor responsible for the behavioral
effects of psychedelic drugs [39]. However, their therapeutic effects are much more
complexity, as the correlations between psychiatric disorders and specific 5-HT2A
receptor/neurotransmitter systems generally fail as possible explanations [44]. Other
closely related serotonin receptors could also be involved, such as 5-HT 1A and 5-HT 2C
[45]. Beyond serotonin receptors, N,N-Dimethyltryptamine (DMT) and LSD also activate
trace amine-associated receptors (TAAR1) [46], the agonism of which is associated with
antipsychotic, antidepressant, and anti-addictive properties [46]. Particular binding
profiles will be found for different substances. For instance, DMT also has an agonist

effect on the sigma-1 receptor, which is involved in several conditions, such as addiction,
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depression, amnesia, cancer, and pain [47]. Salvinorin-A, a non-nitrogenous diterpene,
exerts its potent psychedelic effects through a highly selective agonism on the kappa-

opioid receptor instead of 5-HT 2A [48].

A relevant effect of most psychedelic drugs is their recently discovered enhancement of
neurogenesis and neural plasticity. T he activation of 5-HT 2A receptors has been
associated with neurogenesis [49,50], and neuronal plasticity [51]. Remarkably, DMT and
other psychedelics have been termed “psychoplastogens” due to their promotion of
rapid structural and functional neural plasticity [52]. T his emphasis on the modulation of
neural circuits through fast-acting psychoplastogens, instead of rectifying chemical
imbalances using long-term treatments, suggests a considerable paradigm shift and
fertile ground for further research not only regarding psychiatric disorders but also

neurodegenerative conditions.

Psychedelic drugs have also been recently discovered to have anti-inflammatory effects.
This could have implications not only for psychiatric disorders in which inflammation is an
essential component, but also for various physical conditions and neurodegenerative
disorders [45]. Although serotonin acting via 5-HT 2 receptors produces pro-
inflammatory actions [53] psychedelic drugs such as LSD and 2,5-Dimethoxy-4-
iodoamphetamine (DOI) primarily show potent anti-inflammatory effects [54]. In the
case of DO, it seems to be an extraordinarily potent anti-inflammatory agent, since it
has an EC50 of 15 picomolar in preventing Tumor Necrosis Factor alpha (TNF-a)
mediated inflammation in aortic smooth muscle cells [54]. Interestingly, the therapeutic

dose is much lower than the dose capable of producing behavioral effects.

The effects of psychedelic drugs could also be explained in terms of alterations to
functional connectivity in brain networks. A disintegration of the Default Mode Network
(DMN) has been observed after administering either psilocybin [55], LSD [56], or
ayahuasca [57]. In the case of psilocybin, it also caused decreased activity and
connectivity in the medial prefrontal cortex (mPFC). T his is especially relevant since this
region shows enhanced activity in depressed patients [58], which is attenuated after
depression treatment [59]. It has been suggested that psychedelic drugs can weaken
well-established brain networks and at the same time reduce the degree of segregation
between them. Due to this general effect, the normal organization of brain networks is
disrupted, and thereafter strong, topologically long-range functional connections not
previously present can emerge, and brain networks are reconnected in a “healthier” way

[44,60].
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The neuroendocrine effects of psychedelic drugs have also been suggested by some
authors as being potentially implicated in their therapeutic effects [61]. For instance,
psychedelic drugs generally increase the concentrations of oxytocin, which can have
implications for psychotherapy, since the administration of oxytocin to patients leads to

changes in individual and dynamic factors in patients with depression and PTSD [62].

Our group has also published an article that suggests there is a need to study the
therapeutic effects of psychedelic drugs from the polypharmacology perspective (Ona &
Bouso, 2019). Indeed, most psychedelic drugs currently used in clinical settings are
derived from natural sources (psilocybin, DMT), so they have a multi-target profile that

should not be ignored when attempting to elucidate their mechanisms of action.

Psychological effects

In therapeutic settings, the drug (generally psilocybin, LSD, or ayahuasca) is used on one
or a few occasions during psychotherapy sessions, helping an individual to overcome
obstacles and to catalyze the therapeutic experience [37]. In this manner, psychedelic
drugs can trigger meaningful personal experiences [64,65], facilitate introspective

insights [37] and enhance the relationship between the therapist and the patient [66].

The psychedelic experience itself offers important therapeutic effects [43]. Indeed, the
best outcomes in the clinical trials where psychedelic drugs were administered were
obtained in those patients reporting intense mystical-type or peak experiences [67-69].
Interestingly, it would not always be necessary to achieve these powerful experiences in
order to obtain useful personal and interpersonal insights, since it has been observed that
emotional breakthroughs that commonly occur in psychedelic therapy are essential to

the process as well [70].

The experiences induced by psychedelic drugs in therapeutic contexts seem to change an
individual's personality structure into a healthier one [71], and these changes have been
related to pro-environmental behaviors [72] and lower levels of intimate partner violence
[73]. Thus, beyond individual benefits, we can also expect associated social and

community benefits as a result of psychedelic-assisted psychotherapy.
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5. Contemporary studies

Several clinical trials using psychedelic drugs or 3,4-Methylenedioxymethamphetamine
(MDMA) have recently been published and show promising results for the treatment of
depression [56,74-76], anxiety in cancer patients [77-80], addictions [81], social anxiety in
autism [82], and PTSD [83-87]. See Table 1 for more details. Indeed, beyond the mere
demonstration of efficacy, it has been suggested that some of these treatments could
represent the first evidence-based and pharmacologically-mediated cures for mental
disorders to be found in psychiatry [88]. In addition to these substances, the therapeutic
potential of ibogaine for the treatment of addictions is also remarkable, mostly in terms
of the treatment of opioid dependence [89], as it offers a potential solution to the opioid
crisis occurring in many countries. Two randomized controlled trials in which ibogaine will
be administered to patients with alcoholism and patients included in Methadone
Maintenance Programs will begin this year (ClinicalT rials.gov Identifiers: NCT 03380728
and NCT 04003948, respectively).
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Main findings

Significant reductions in anxiety

MDMA-assisted psychotherapy can
be safely administered to PTSD
patients, and it may be useful in
patients refractory to other

treatments

MDMA-assisted psychotherapy can
be safely administered in a clinical

setting

When administered safely in a
medically supervised

psychotherapeutic setting, LSD can

radiira anviahs

Limitations

No control

group

Potential

selection bias

Per-protocol

analysis

Unbalanced

groups

Low adherence

e

to MDMA-
psychotherapy

protocol

Potential

selection bias

Table 1. Modern Randomized Clinical Trials (RCT) involving the administration of psychedelic

substances. RCT=Randomized Clinical Trial; MDMA= 3,4-Methylenedioxymethamphetamine; PTSD=

Posttraumatic Stress Disorder; LSD= Lysergic acid diethylamide; AEs= Adverse Events.

The Journal of Psychopharmacology, Psychopharmacology, Neuropharmacology, and

the Journal of Psychoactive Drugs dedicated entire issues to psychedelic drugs, in

December of 2016, February of 2018, November of 2018, and May of 2019, respectively.

The United States’ FDA has designated MDMA and psilocybin-assisted psychotherapies

as “breakthrough therapies,” and Phase-IIl and Phase-Il clinical trials are in development

for these drugs, respectively. Thus, it is quite probable that psychedelic-assisted

psychotherapy will be approved for the treatment of certain disorders in the next few
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years.

6. Combining biomedical knowledge with traditional practices

Psychedelic plants have been traditionally used in many cultures, and some authors have
stated that they should be framed within pluralistic medical systems [90]. T he use of
these plants by traditional healers and religious communities can provide us with
privileged knowledge regarding how to better use them in our culture. In traditional
systems, psychoactive plant rituals are performed with the participation of a whole
community, with the goal of enhancing social connection [91,92]. In this manner, the
“treatment” goes far beyond the ritual itself, constituting a long and complex process. In
the case of modern psychedelic psychotherapy, maybe we would have to look for a

treatment that goes far beyond the “administration” of drugs as well.

The central role of community in the process of healing has been systematically
neglected in Western psychiatry, which has adopted an individualistic approach to mental
health. In this regard, it has been observed that community-based interventions can have
a more positive psychological impact than individualistic approaches [93-95]. T hus, it
could be a good idea to consider expanding the complexity of psychedelic
psychotherapies further, where a (poly)pharmacological action and psychological effects
enhancing therapeutic interventions are combined with strategies that promote social
connection. A good option may be the administration of psychedelic drugs to groups

instead of individual sessions, as some authors have been testing [96].

This approach is sensible considering that social isolation and loneliness are now
considered major public health concerns, with some studies concluding that extreme
loneliness predicts greater severity of symptoms, a slower recovery, and worse
treatment outcomes in people affected by depression, bipolar disorder, and anxiety [97],
increasing the risk of premature death by more than 20% [98]. Additionally, the greater
focus on social support and social bonds is in accordance with suggestions recently
published by the Special Rapporteur of United Nations, in support of the replacement of

the biomedical model with a human rights-based approach, as previously mentioned [11].

7. Undesired effects of psychedelic drugs
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We should remember that there is a growing tendency towards the ritualistic and
communal use of plants like ayahuasca [99]. In contrast with clinical trials, the notion that
psychedelic drugs are harmful is challenged when we examine real-world situations.
Psychedelic drug use is associated with a lower rate of mental health problems [100] and
with reduced psychological distress and suicidality [101] in population studies. Preliminary
evidence from a public health perspective [102] showed that the long-term ritualistic use
of psychedelic drugs was associated with a higher positive perception of health and a
healthy lifestyle. Additionally, 56% of the sample reduced their use of prescription drugs

due to their use of ayahuasca.

Despite the apparent safety and associated advantages, we must not forget the
limitations of psychedelic-assisted psychotherapy. Current evidence is limited, so more
studies are needed in order to better describe potentially serious adverse events and the
effectiveness of treatments. Additionally, not all patients would be candidates. For
instance, psychedelic-assisted psychotherapy should not be used to treat patients with a
personal or family history of nonpsychotic mania or a psychotic disorder, since psychotic
episodes can occur due to the use of psychedelic drugs [103]. Additionally, some
published cases have shown that subjects without previous symptoms also developed
psychopathological crises [103]. For this reason, patients who are administered
psychedelic drugs should be properly screened using strict inclusion / exclusion criteria

[104].

8. Conclusion

The need for innovative treatments in psychiatry could be responded to in part through
the greater introduction of psychedelic psychotherapies. They represent an integrative
approach to mental health, involving the use of pharmacological tools that can be
combined with enhanced psychotherapeutic interventions and, as we propose,
community-based interventions. Furthermore, in contrast to the majority of psychiatric
medications, only a few administrations would be necessary, so this could mean
important savings for public health systems in terms of both direct and indirect costs.
This is highly relevant considering the claims made by Nesta and other organizations
regarding poor outcomes related to biomedicine investment. However, we should
remember that psychedelic psychotherapy is far from being a panacea. Potential risks
exist, and patients with psychotic or bipolar disorders will have to continue seeking out

other kinds of treatments. Nonetheless, psychedelic drugs represent an exciting and

Qeios ID: T3SEM5E - https://doi.org/10.32388/ T3EM5E 12/21



Q Qeios, CC-BY 4.0 - Atticle, April 27, 2020

long-needed innovation in the field of psychiatry.
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