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Psilocybin, an Effective Treatment for Major Depressive Disorder in
Adults - A Systematic Review
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Psilocybin is a classical psychedelic which has been utilised for healing purposes for millenia. However, with its classi-
fication as a Schedule | substance, research into this compound is scarce with few FDA-approved clinical studies.
Despite this, profound findings into its antidepressant effects (largely through its action on 5-HT1a receptors) in mental
illnesses such as major depressive disorder have rapidly increased interest back into their potential therapeutic benefits.
This systematic review provides an analysis of the studies examining the clinical use of psilocybin for major depressive
disorder. In total 6 studies were selected, including 319 participants, with half being randomised controlled trials and
half open label trials. In every study psychological support was included as an integral part of the treatment. It was
found that every study significantly favoured the use of psilocybin in reducing depressive symptoms, with few side
effects. This gives psilocybin an advantage over commonly prescribed selective serotonin reuptake inhibitors (SSRIs),
which carry more risk and cause more adverse effects. This drug therefore shows promise for being used as a clinical
treatment for major depressive disorder, however future research should develop a paradigm for its use, with the timing
of sessions and type of psychological support specified to allow for more precise analysis of the clinical effects of
the drug. Additionally, more studies into its clinical efficacy are needed for appropriate detection of any publication
bias. With this, psilocybin could prove to be revolutionary in treating depression and become an alternative medication
to SSRIs.
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INTRODUCTION

Psilocybin

Psilocybin (4-phosphoryloxy-N,N-dimethyltryptamine),
is a naturally occurring compound found in over 200 spe-
cies of fungi, with many belonging to the genus Psilocybe
such as P.azurescens, P.semilanceata and P.cyanescens
[1]. This classical psychedelic has been used for religious,
shamanic as well as spiritual ceremonies for millenia,
with the South American Aztec Indians referring to them
as “Gods Flesh” [2]. The first official medical report of the
consumption of this compound was in 1799, and by the
late 1950s psilocybin was identified and synthesised by
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Albert Hofmann, thus promoting clinical studies inves-
tigating its potential use [3,4]. This however was short
lived with escalated nonmedical/recreational use of the
drug, associating it with counterculture. This resulted in
huge political backlash and the Controlled Substances
Act classifying it as a Schedule | substance, ending its use
and funding into human psychedelic research [5]. Modern
research is now reinitiating interest back into psyche-
delics, with US Food and Drug Administration (FDA)-ap-
proved clinical studies indicating strong potential for psi-
locybin-assisted psychotherapy in treating a range of
mental health disorders but this research is scarce with
strict regulatory constraints [5].

Synthesis and Mechanism of Action

Upon oral ingestion of these fungi, the major chemical
constituent psilocybin functions as a prodrug which rap-
idly dephosphorylates to yield the psychotropic agent psi-
locin as seen in Figure 1 [6]. This in vivo dephosphor-
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subsequently acts on the central nervous system [6]. As a
substituted indolealkylamine it is based upon the struc- N\ N\
ture of tryptamine, illustrated in Figure 2, which acts as a N N
predominant agonist in the serotonergic system at 5-hy- H H
droxytryptamine (5-HT) 1a and 2a/c subtype receptors Psilocybin Psilocin

[7]. These receptors (5-HT2a and 5-HT1a) are bound with
different affinities. The former is responsible for the hallu-
cinogenic effects, derealization, depersonalization and
changes in perception, while the 1a receptor subtype acti-
vation provides the antidepressant, anxiolytic and anti-
psychotic effects [8].

Major Depressive Disorder

In recent years psilocybin has reinstated interest be-
cause of these antidepressant effects, with the use of this
drug as a therapeutic agent the basis of a plethora of re-
search. With direct action on 5-HT1a receptors, some of

Fig. 2. Structures of psilocybin and psilocin [2].

the most profound findings into this drug’s clinical use
have been in the treatment of major depressive disorder
(MDD). MDD is a mood disorder characterised by a per-
sistent depressive mood, anhedonia, impaired cognitive
functions and physical symptoms such as sleep disturb-
ances. With MDD being a highly prevalent mental health
disorder and its incidence on the rise since the COVID-19
pandemic, one in six adults will now experience depres-
sion within their lifetime [9]. The need to adequately treat
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MDD in its early stages is crucial to prevent morpho-
logical and functional abnormalities, like reward system
defects [10,11].

There are cognitive, behavioural and pharmacological
therapies for MDD, with selective serotonin reuptake in-
hibitors (SSRIs) being the most popular and successful
drug treatment, usually in combination with psychologi-
cal therapy. Similarly to psilocybin, this class of drugs acts
on the serotonergic system on 5-HT1A receptors where
the reuptake of serotonin is inhibited, subsequently in-
creasing serotonin levels at the synaptic cleft and improv-
ing mood [12]. Evidence suggests that they induce neuro-
plastic changes in the brain such as decreasing activation
in limbic areas and reducing negative thought rumina-
tion, reducing activation of the amygdala and negative
emotional processing, and strengthening functional con-
nectivity [13,14].

SSRIs are the best performing antidepressant drugs to
date, but despite this only have a 60% response rate [13].
Many individuals on SSRIs discontinue their treatment
due to the non-negligible side effects they can induce, or
choose to only undergo psychological therapies. One
such long term side effect is motor impairments, with a
connection found between extrapyramidal SSRI side ef-
fects and the onset of parkinsons, dyskinesia and related
disorders [15,16]. Most of these cases occurred in the first
month of using SSRIs, but past this timescale other serious
adverse side effects can occur [17]. Long term use can
lead to social side effects such as emotional blunting and
sexual dysfunction, with patients in Garland and Baerg’s
study [18] found to no longer care about social interaction
or behaving in acceptable manners.

The risk of serotonin syndrome also increases with rais-
ing dosages as tolerance for the drug builds. Serotonin
syndrome/toxicity is potentially life threatening, as over-
accumulation of serotonin in synapses can lead to neuro-
muscular and autonomic dysfunctions including tachy-
cardia and hyperthermia, as well as negative mental symp-
toms such as delirium and suicidality [19]. Worsening of
suicidal ideation is also not uncommon in SSRI users,
which adds further risk to the development of serotonin
syndrome from attempted overdosing [20]. This suggests
the urgent need for a different type of antidepressant
which is safer for use in individuals with MDD which can
combat these mortality risks, unpleasant side effects and
high discontinuation rates.

Psilocybin for Treating MDD

Conversely, psilocybin has a very low physiological
toxicity and the administration of moderate doses to well
prepared subjects in a monitored environment is “remark-
ably safe” and associated with an acceptable level of risk
[21]. Acute side effects occur only during the 6—8 hours
“trip” and commonly include transient anxiety, nausea
and headaches. These have not been found to extend be-
yond this dosing period, and longitudinal studies have not
found lasting evidence for any persisting abuse of the
drug, psychosis or impairment of functioning [8]. This
demonstrates low potential for harm and addiction, with
the 8-factor of the Controlled Substances Act analysis stat-
ing “there is no clear evidence of physical dependence
and withdrawal in preclinical or clinical studies.” [22].

The clinical use for psilocybin is centred around its an-
tidepressant effects. These are induced by changes in cer-
ebral blood flow and oxygenation to brain areas rich in
5-HT1a and 5-HT2a/c receptor types such as the pre-
frontal cortex (PFC). The amygdala and posterior cingu-
late cortex are hyperactive in MDD, but after admin-
istration of psilocybin, cerebral blood flow to these areas
reduce impacting beneficially upon mood, memory and
the perception of self [23]. The default mode network
(DMN) is also implicated, with its hyperconnectivity a
hallmarker for MDD which produces depressive rumina-
tion symptoms [24]. Part of the DMN is the medial PFC,
which through fMRI studies shows hyperactivity in MDD.
Dosing with psilocybin decreases cerebral blood flow
and oxygenation to this area and returns activity to a more
normal state [25]. The hypoconnectivity of the DMN with
the salience and executive networks also contributes to
depressive symptoms. Functional cartography has shown
psilocybin to reduce DMN recruitment and increase be-
tween-network integration with the executive and sali-
ence networks to counteract this depressive mechanism
[26]. This proposes that psilocybin can increase commu-
nication in more segregated brain regions in the areas of
cortex which resemble conjunction maps of these three
networks, through the binding of 5HT2a receptors [27].
These 5HT2a receptor rich networks become more func-
tionally interconnected and flexible as a result leading to
long term changes and potentially long lasting antide-
pressant effects [26].

Altering the integration of different signals increases
cognitive flexibility, but also temporarily diminishes the
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DMNs generation of a ‘sense of self’, accounting for the
ego-dissolution experienced by individuals who have tak-
en moderate to higher doses of psilocybin [28]. The expe-
rience of ego-dissolution contributes to long term changes
and increased cortical entropy [26,29]. Brain entropy there-
fore can be said to grow with intake of psilocybin, from
the number of significant resting-state functional connect-
ions throughout the brain increasing which suggests that
this compound can increase neuroplasticity and create
long lasting changes, potentially treating MDD [30,31].

Rationale for Research

The current standard pharmacological treatments for
depression are not advised for long term use, and al-
though symptomatic remission can be seen, most indi-
viduals do not fully recover from SSRIs alone or become
resistant to them [32]. This leaves an alarmingly high
amount of individuals suffering from MDD, and a sub-
stantial portion of those who do respond enduring re-
sidual side effects. Psilocybin is a potential alternative
treatment to SSRIs, with recent studies showing that psilo-
cybin in conjunction with psychotherapy is a highly pro-
mising treatment for MDD and even treatment resistant
depression [23,33-37].

Previous systematic reviews have shown the promise
psilocybin holds through analysing the overall effects this
drug has as a treatment for several different mental health
issues and comorbidities [30,38,39]. What these reviews
lack is specific findings for this compound’s effects in dif-
ferent psychological disorders, which can determine wheth-
er the use of this drug is appropriate or not. Research into
the efficacy of psilocybin is accelerating rapidly, meaning
previous systematic reviews which have focused on its
clinical use for MDD are lacking recent studies in their
analysis [40]. Therefore, this review aims to: 1) provide an
up to date evaluation of the progression of this pharmaco-
logical agent, 2) conclude if it is a viable possible clinical
treatment for MDD, and 3) evaluate whether this treat-
ment could, or should replace modern antidepressants for
this disorder.

METHODS

The aim of this work is to review the potential use of psi-
locybin in the treatment of MDD. Based on the Primary
Reporting Items for Systematic Reviews and Meta-Analyses

Statement (PRISMA) guidelines, the Web of Science and
PubMed/MEDLINE databases were interrogated to identi-
fy clinical studies for analysis [41]. This ensures the identi-
fication of a broad coverage of literature as well as the in-
clusion of medicinal and biomedical literature. The de-
fined inclusion criteria for this search were: primary data
only, free text available, only studies in humans, the use of
the drug psilocybin, participants > 18 years with an es-
tablished diagnosis of depressive disorder, and not cur-
rently taking any other psychotropic medications (or have
done for two weeks minimum prior to the study to allow
for the drugs full metabolism out of the body).

The literature search was conducted during November
of 2022. The concepts had controlled vocabulary (psilocybin
and depressive disorder), and associated terms (treatment-
resistant depression and depressive disorder, treatment re-
sistant). Using the Boolean operator tools, combining the
terms (depressive disorder) OR (depressive disorder, treat-
ment resistant) on PubMed, combining (treatment-re-
sistant depression) OR (depressive disorder) on Web of
Science, and combining these AND (psilocybin) 238 re-
sults were found, 67 on PubMed and 171 on Web of
Science (Supplementary Material; available online). When
the search was refined to open access publications, ar-
ticles and clinical/randomised controlled trials there were
67 results obtained. The titles and abstracts of each were
initially screened, leading to the exclusion of 33 records
due to a different outcome to the one interested in being
measured, 3 due to the study being in rodents, 5 as they
used healthy participants, and 3 for being prospective
studies or follow ups of previous ones. The full text of 23
records was therefore analysed in detail, with a further 11
records being excluded due to not using primary data or
data available for extraction, and a final 1 study excluded
for measuring a different outcome of interest. Six studies
remained for analysis after the 5 duplicates were removed
(see PRISMA flow diagram in Figure 3 and Table 1 for the
characteristics of each study).

Data extracted from the remaining studies included the
authors, article title, publication date, study design, sam-
ple size and characteristics (age, sex, depression severity),
the intervention used (dose/s of psilocybin) and the out-
come/s. These outcomes were measured using psycho-
metric instruments such as the Quick Inventory of
Depressive Symptomatology (QIDS), Hamilton Depres-
sion Rating Scale (HAM-D), Beck Depression Inventory
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| Data-base search n = 238 (PubMed = 67) (Web of Science = 171) |

| Refined to open access, articles, clinical/randomized controlled trials (67) |

A

67 Records screened
(title and abstract)

44 Records excluded

- Not measuring outcome of interest (33)
- Not in humans (3)

- Healthy participants (5)

- Prospective study/follow-up (3)

A

| 23 Records screened (full-text) |—> 12 Records excluded

- Not primary data/not available for
extraction (11)
- Not measuring outcome of interest (1)

| 5 Duplicates excluded |

| 6 Studies met requirements |

Table 1. Characteristics of each study included

Fig. 3. PRISMA flow diagram of the
database search, selection of studies
and articles to include in the sys-
tematic review.

PRISMA, Primary Reporting Items
for Systematic Reviews and Meta-
Analyses Statement.

ID Study/year Study design Sample size Sample mean age (years £ SD)  Sex (F/M)
Al Carhart-Harris et al,, 2021 [34] Randomised n = 30 treatment group 433117 11/19
A2 Davis et al,, 2021 [35] Randomised n = 13 treatment group 43.6 £13.0 9/4
A3 Carhart-Harris et al., 2016 [33] Open-label trial n=12 42.7 +10.2 6/6
A4 Lyons et al., 2018 [37] Open-label trial n = 15 treatment group 45.4+2.9 411
A5 Carhart-Harris et al., 2017 [23] Open-label trial n=16 42.8 +10.1 4/12
Ab6.a Goodwin et al., 2022 [36] Randomised n =79 (group A) 40.2+£12.2 44/79
A6.b n =75 (group B) 40.6 £12.8 41/75
A6.c n =79 (group O) 38.7x11.7 36/79

SD, standard deviation; F, female; M, male.

(BDI) and the Montgomery-Asberg Depression Rating Scale
(MADRS). These are all self-reported questionnaire-like
tests which assess depression severity and consist of ques-
tions/statements for the client to select their answer out of
multiple choices. They're designed to assess the severity
of depressive symptoms in those with an already estab-
lished diagnosis and are administered by clinicians. The
HAM-D sees scores of 0—9 indicating no depression, and
over 17 indicating moderate to severe symptoms. The
QIDS-16 test sees scores from 0—5 indicating no depres-
sion, and scores over 21 indicating very severe depres-
sion. The BDI sees scores of 30 —63 indicating no depres-
sion, whereas 0—18 indicating severe depression. The
MADRS sees scores ranging from 0—6 as indicating no de-
pression, and scores of over 35 indicating severe depression.

RESULTS

Included Studies and Trials Characteristics

The 6 included studies were published between the
years of 2016 and 2022 with the doses of psilocybin used
ranging from 1 mg to 25 mg (and one study using patient
weight to determine dosage) with either one or two inter-
vention sessions. To standardise the data for the analysis
as best as possible, only the studies including a medium to
high dosage (17.5 mg to 30 mg) were included in the main
analysis for each of the diagnostic tools. Every study ad-
ministered the drug in a therapeutic and supportive setting
with at least one psychologist or psychotherapist present
at all times. Each participant had an established diagnosis
of major depression or treatment-resistant depression and



Psilocybin, an Effective Treatment for Major Depressive Disorder in Adults 7

adequate scoring on diagnostic tools to confirm moder-
ate-severe depressive symptoms. The effects of psilocybin
were all quantitatively measured through these diagnostic
tools (QIDS, BDI, HAM-D, MADRS) through comparing
the scores before and after the intervention. Positive out-
comes occurred quickly, from 1 week post treatment and
clinical improvements reported to last at least 3 months
after treatment. In 4 of the studies, mild to moderate tran-
sient adverse reactions were reported and are shown in
Table 2.

Primary Outcomes

For studies A1, A2, A3, and A5 using the QIDS scale,
the most measured outcome was at 5—6 weeks post
intervention. The meta-analysis for this is graphically re-
ported in Figures 4 and 5. In total, 71 patients were in-
cluded in this meta analysis, with a fixed effects model be-
ing adopted as heterogeneity was moderate (I* = 33%).
The data for the post dosing QIDS scores were signi-
ficantly favored (weighted mean difference [WMD] =
9.00; 95% confidence interval [Cl] = [7.69, 10.31]; p <
0.00001). This means that participant depression symp-
toms were significantly improved after treatment with psi-

Table 2. Findings of each study included

locybin, with every study in this analysis showing a pos-
itive clinical response to the intervention (see Table 3 for
the overall effect of the treatment).

Studies A1, A2, A3, and A4 adopted the BDI as the
measurement for depressive symptomatology. A fixed
model design was again used as heterogeneity was low
(I” = 0%), and 40 patients were included in the analysis, of
which Figures 6 and 7 illustrates. The data for the post
dosing BDI scores were significantly favored (WMD =
23.63; 95% Cl = [20.05, 27.21]; p < 0.00001). This de-
notes that for every study in this analysis psilocybin could
significantly reduce depressive symptoms in participants
as measured through BDI and produce a positive clinical
response.

The HAM-D was the last diagnostic tool used in the
analysis, including studies A1, A2, and A3. The homoge-
neity was highest for this test, with I* = 57%. The data for
the post dosing HAM-D scores were significantly favored
(WMD = 11.22; 95% Cl = [10.15, 12.29]; p < 0.00001)
and are shown in Figures 8 and 9. Psilocybin therefore sig-
nificantly reduced depressive symptoms in every study
used in this analysis and produced a positive clinical
response.

ID QIDS mean change (SE)

HAM-D mean change (SE)

BDI mean change (SE)

MADRS mean change (SE)

Side effects recorded

Al Baseline to 6 weeks Baseline to 6 weeks
post = —8.0 (1.0) post = —10.5 (1.0)
A2 Baseline to 5 weeks Baseline to 5 weeks (BDI-II)
post=—11.0(1.62) post=—14.9(2.2) Baseline to 5 weeks
Baseline to 8 weeks Baseline to 8 weeks post=—23.7 (3.14)
post = —10.7 (1.41) post= —14.4(1.9) Baseline to 8 weeks
post= —23.7 (2.75)
A3 Baseline to: Baseline to 1 week Baseline to 1 week
1 week = —11.8 (1.53), post = —14.0 (2.4) post= —25.0(3.18)
2 weeks = —12.9 (1.45), Baseline to 3 months
3 weeks = —12.8 (1.58), post=—18.5(3.78)
5 weeks = —11.0 (1.66),
3 months = —9.2 (1.83)
A4 N/A N/A Baseline to 1 week
post=—22.2(3.18)
A5 Baseline to 5 weeks = N/A N/A
—8.0(1.42)
Ab.a N/A N/A N/A
A6.b N/A N/A N/A
Ab.C N/A N/A N/A

Baseline to 6 weeks =
—14(1.7)
N/A

N/A

N/A
N/A

Baseline to 3 weeks
post=—12.0 (1.3)

Baseline to 3 weeks
post= —7.9 (1.4)

Baseline to 3 weeks
post= —5.4 (1.4)

Headache (n = 12),
nausea (n = 4)

Mild to moderate
headache

Mild anxiety (n = 12),
confusion (n = 9), mild
nausea (n = 4), transient
headache (n = 4), mild
transient paranoia (n = 1)

None recorded

None recorded

Headache, nausea, and/
or dizziness (n = 179)

See Ab.a

See Ab.a

QIDS, Quick Inventory of Depressive Symptomatology; HAM-D, Hamilton Depression Rating Scale; BDI, Beck Depression Inventory; MADRS,
Montgomery-Asberg Depression Rating Scale; SE, standard error; N/A, not available.
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Mean difference
1V, fixed, 95% CI

-10 -5 0 5 10
Disfavours psilocybin  Favours psilocybin

Heterogeneity: Chi’ = 4.46, df = 3 (p = 0.22); I’ = 33%
Test for overall effect: Z = 13.44 (p < 0.00001)

Fig. 4. Forest plot conducted using RevMan showing the MD
between baseline and 5/6 weeks post intervention scores on QIDS.
This illustrates how each study significantly favors psilocybin for
reducing depressive symptoms. The squares represent the individual
studies with the size representative of the weight of the study in the
analysis. The diamond represents the overall/summary effect, and the
lines represent the confidence intervals.

MD, mean difference; Cl, confidence interval; QIDS, Quick Inventory
of Depressive Symptomatology.
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Fig. 5. Funnel plot conducted using RevMan to analyse publication
bias, of which shows that there is a possibility of publication bias due
to the asymmetry of the data points for the QIDS baseline and 5/6 weeks
post intervention scores. The dotted lines represent the 95% confidence
intervals while the middle vertical line is the overall effect. Each study
is represented by a dot, with the standardised MD result plotted on the
x-axis, and their precision/standard error (SE) on the y-axis.

MD, mean difference; QIDS, Quick Inventory of Depressive Symp-
tomatology.

Mean difference
1V, fixed, 95% CI

>

-20 -10 0 10 20
Disfavours psilocybin  Favours psilocybin

Heterogeneity: Chi’ = 0.39, df = 2 (p = 0.82); I’ = 0%
Test for overall effect: Z=12.94 (p < 0.00001)

Fig. 6. Forest plot conducted using RevMan, showing the MD
between baseline and up to 6 weeks post intervention BDI scores.
Each study significantly favors psilocybin for reducing depressive
symptoms. The squares represent the individual studies with the size
representative of the weight of the study in the analysis. The diamond
represents the overall/summary effect, and the lines represent the
confidence intervals.

MD, mean difference; Cl, confidence interval; BDI, Beck Depression
Inventory.

0_

SE (MD)

o%

-20 -10 0 10 20
MD

Fig. 7. Funnel plot conducted using RevMan showing that pub-
lication bias is unlikely in the BDI baseline and up to 6 weeks post
intervention scores due to the symmetry of the plotted points shown.
The dotted lines represent the 95% confidence intervals while the
middle vertical line is the overall effect. Each study is represented by
a dot, with the standardised MD result plotted on the x-axis, and their
precision/standard error (SE) on the y-axis.

MD, mean difference; BDI, Beck Depression Inventory.

Table 3. Overall effects of psilocybin on depression using the QIDS, BDI, and HAM-D tools

Outcome WMD (95% Cl) > (%) p value Model used
QIDS 9.00 (7.69, 10.31) 33 < 0.00001* Fixed
BDI 23.63 (20.05, 27.21) 0 < 0.00001* Fixed
HAM-D 11.22(10.15, 12.29) 57 < 0.00001* Fixed

QIDS, Quick Inventory of Depressive Symptomatology; HAM-D, Hamilton Depression Rating Scale; BDI, Beck Depression Inventory; WMD,

weighted mean difference; Cl, confidence interval.
*Indicates a significant result.
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Mean difference
1V, fixed, 95% CI

_

*

-20 -10 0 10 20
Disfavours psilocybin  Favours psilocybin

Heterogeneity: Chi’ = 4.67, df = 2 (p = 0.10); I = 57%
Test for overall effect: Z = 20.52 (p < 0.00001)

Fig. 8. Forest plot conducted using RevMan, showing the MD be-
tween baseline and up to 6 weeks post intervention HAM-D scores.
Each study in this analysis significantly favors psilocybin for reducing
depressive symptoms at up to 6 weeks post intervention with the drug.
The squares represent the individual studies with the size repre-
sentative of the weight of the study in the analysis. The diamond
represents the overall/summary effect, and the lines represent the
confidence intervals.

MD, mean difference; Cl, confidence interval; HAM-D, Hamilton
Depression Rating Scale.

The results in A6 did not include any standard devia-
tions of the data, thus the MADRS tool was not tested for
bias or common effect. However, the dose dependent ef-
fects were examined within this study given the three dif-
ferent doses used (Aba: 1 mg, A6b: 10 mg and A6c: 25 mg).
An independent ¢ test found a statistically significant dif-
ference in scores between the 1 mg and 25 mg dosages
(Aba and A6c), t(156) = 3.4546, 95% Cl (2.826, 10.374),
p=10.0007. The difference between the 10 mg and 25 mg
dosages (A6b and A6c) were also statistically significant,
with t(152) = 2.1487, 95% ClI (—7.870, —0.330), p =
0.0332. There was no significant difference however be-
tween the T mg and 10 mg groups (A6a and A6b), with
t(152) = 1.2618, 95% Cl (—1.414, 6.414), p = 0.2089.
This shows that the 25 mg dose has a substantially larger
effect on reducing depressive symptomology in compar-
ison to lower 1 mg and 10 mg doses, of which both pro-
duce similarly non-significant clinical responses. These
lower doses on their own therefore are not suitable as a
treatment for MDD as they do not reduce depressive
symptoms effectively.

Time effects were also measured, through comparing
studies AT and A2 as the former administered the second
dosage with almost double the time in between. An in-
dependent t-test was conducted showing no significant
difference between the mean difference in QIDS score,

O_
(o}
1_
— 24
[m)
= o°
wl
» 34
4
5 T T T T T
-20 -10 0 10 20

MD

Fig. 9. Funnel plot conducted using RevMan showing asymmetry for
the HAM-D baseline and up to 6 weeks post intervention scores
meaning there is possibility of publication bias. The dotted lines
represent the 95% confidence intervals while the middle vertical line
is the overall effect. Each study is represented by a dot, with the
standardised MD result plotted on the x-axis, and their precision/
standard error (SE) on the y-axis.

MD, mean difference; HAM-D, Hamilton Depression Rating Scale.

t(41) = 1.6174, 95% Cl (—6.7460, 0.7460), p= 0.1135.
This shows that the timings used in these studies between
dosing sessions do not have a substantial effect on re-
ducing depressive symptomatology, inferring that this is
not a contributing factor to the drug’s clinical effects.

DISCUSSION

Using a systematic search 6 studies were reviewed and
analysed to view the progression of the clinical efficacy of
psilocybin using up to date studies for treating MDD.
Every study demonstrated a positive clinical response,
with depressive symptoms significantly lessening in all ex-
periments and shown to last weeks after the final inter-
vention session. Psilocybin is a classical psychedelic which
acts as a predominant agonist in the serotonergic system,
and is based upon the structure of tryptamine. As a sched-
ule | drug, research into this compound has previously
been prohibited, but interest has recently been initiated
with FDA approved studies suggesting its huge potential
for treating psychological disorders such as MDD [23,
33-37]. The mechanism of action of this pharmaceutical
agent is largely within the DMN, with particular focus on
the alteration of activity within the PFC and between the
DMN salience and executive networks [25,26]. These al-
terations have proven to reduce depressive rumination
and as a result depressive symptomatology. The present
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review supports this, similarly to previous systematic re-
views which have assessed this drug’s use for several
mental health disorders [38,39], as well as individually on
MDD [40]. The included up to date studies in the present
review therefore are in accordance with the notion of psi-
locybin being a potential therapeutic agent for MDD.
Every analysis conducted showed significant improve-
ments in depression rating on the tested diagnostic tools
(QIDS, HAM-D, BDI), thus an alleviation of depressive
symptoms. However for the HAM-D and QIDS analyses
there is possibility of publication bias as illustrated in the
funnel plots (Figs. 5 and 9). There is visible asymmetry in
these, however this is likely due to the small number of
studies used in the analyses rather than from publication
bias. The proper detection of publication bias is under-
powered with small study sizes and the resultant funnel
plots do not have sufficient power. Each of the studies
used in these analyses are published within reputable
journals with rigorous peer-review processes such as the
New England Journal of Medicine, so this risk of publication
bias is not outstanding. With this the validity of the present
meta-analysis is not reduced, but highlights something to
be tested for again when there are sufficient numbers of
studies. Nonetheless, the funnel plots show the overall ef-
fect of the studies and the degree of precision of these.
Other research into this substance has wholly sup-
ported its therapeutic use, with the only criticisms being
the transient side effects experienced during the treatment
period [8]. These side effects lasting the length of the ses-
sions commonly include mild anxiety, confusion, nausea,
dizziness, headaches and sometimes mild transient para-
noia, but relative to the side effects experienced from
common MDD medications like SSRIs and the period of
time these are experienced for are minor. Side effects of
psilocybin are all manageable with the psychological
support provided in the sessions, and no persisting side ef-
fects have been found - contrary to SSRIs which can have
serious long-term adverse effects [17]. With treatments
using psilocybin continuing for commonly 2 weeks in to-
tal, this is significantly shorter than treatment with SSRIs
which can take two months alone to begin taking benefi-
cial effect [17]. This shorter treatment period would be
more attractive to individuals suffering with MDD, espe-
cially considering the length of time many suffer with the
disorder. However, this compounds administration needs
to be in a specific therapeutic setting alongside mental

health professionals which is less accessible than being
prescribed SSRIs which are taken by the patient at home.

Another limitation of this study is the differing times be-
tween dosing sessions and post-intervention assessments.
Accurately analysing each study according to their time of
assessment was difficult, and with this it is possible that
the results of the post-intervention tests could have dif-
fered had they been assessed a week later or before. For
the QIDS analysis, the scores used were rounded to 5 or 6
weeks post intervention, and for the BDI and HAM-D
analyses included data up to 6 weeks post intervention.
The latter two analyses mean that studies A3 and A4 pro-
viding data for one week post intervention were included
in the analysis amongst data collected 6 weeks post
intervention. The nature of this drug’s action however
promotes neuroplasticity, inducing long lasting effects
which are unlikely to significantly reduce within a week
[31]. These effects can be seen in Table 2, with the mean
difference in self-reported depressive symptoms persisting
for at least 3 months post-intervention [33]. This indicates
that the time of assessment would not significantly change
scores on the diagnostic tools or significantly change the
results found in the analyses. Other follow up studies also
report these persisting changes, with Agin-Liebes et al’s
study [30] finding that reductions in depression were sus-
tained 4.5 years post-treatment in up to 80% of participants.

The timing between the dosing sessions and therefore
the intensity of the intervention also could have influ-
enced the results of each analysis, but in the independent
t test conducted comparing time effects in studies AT and
A2 no significant difference in results were found. This in-
fers that the time between dosing sessions does not impact
upon the treatment outcomes which suggests that this is
not a confounding variable. To further confirm this, re-
search should compare this drug’s effects with different
time periods between dosing sessions, for example using
less than a week between, making treatment more in-
tense, or with 1 month between reducing intensity. This
would consequently contribute towards the development
of a paradigm for the clinical use of psilocybin for MDD.
Li et al. [42] reviewed dose dependent effects, suggesting
that psilocybin is most effective at 30—35 mg/70 kg for
producing antidepressant effects. This should therefore be
added to the proposed paradigm, again allowing for more
accurate meta-analyses across research papers. Lastly,
with the psychological support being noted as an integral
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part of treatment further investigation into the type of sup-
port provided would be useful in determining the optimal
conditions for this intervention as well as the training re-
quired for professionals to undergo should this treatment
be approved. This is both feasible to determine and im-
perative for establishing the most efficient manner to ad-
ministrate psilocybin for maximum efficacy.

Afinal limitation to be noted of this review is the use of
open-label experiments with a lack of adequate blinding,
or a control group. The nature of this design type means
that experimenter bias and subject bias could have influ-
enced results, severely impacting the internal validity of
these studies. However, experiments using randomised con-
trolled trials have similar results to those without blinding,
indicating that the significant results shown are still valid
and the potential strength of this influence is low. Con-
sidering the intense and powerful effects of psilocybin too,
both participants and researchers (if present for the inter-
vention) almost certainly would know if they are in the treat-
ment or placebo group, defeating the purpose of blinding.

CONCLUSION

This systematic review into the clinical efficacy of psilo-
cybin in treating MDD shows that the most recently con-
ducted trials examining this also display significant clin-
ical improvements in depressive symptoms to previous
ones, thus contributing to the evidence for psilocybin be-
ing a potential viable treatment for MDD. This could be
an alternative treatment to SSRIs, and is likely to appear
more attractive to MDD sufferers with its minor and tran-
sient side effects, shorter treatment time and low assessed
risk. This fufils all aims of the review, however, further
studies with larger sample sizes are required to test for any
elements of bias in the studies conducted, and the most ef-
fective intervention conditions are still to be determined.
The best type of accompanying psychological support
and the timing/intensity of dosing sessions are yet to be
distinguished and applied into a paradigm, which would
aid the analysis of clinical trials and subsequent develop-
ment of this drug into an approved treatment for MDD.
This drug holds tremendous promise and without doubt
could prove to be a revolutionary psychedelic medicine.
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