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Met name bekend van paddestoelen van
het geslacht Psilocybe

Serotonerge stof: omgezet in psilocine:
5HT 2A en 1A agonist

1950: Albert Hofmann, Sandoz

Populair (ook in behandeling) vanaf 1960,
maar Schedule 1 drug 1970

Op basis van dierstudies, studies bij
gezonden,case reports en terminale
kanker: Mogelijk effectief bij depressie,
dwangstoornis, verslaving, PTSD.
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Waarom onderzoek psilocybine bij depressive?

Veel voorkomende en invaliderende aandoening:
- life-time prevalentie: ruim 15-20%

- Top 3 WHO aandoeningen met meeste impact

Matig-ernstige en ernstige depressie:
- vaak recidiverend of chronisch
- Uiteindelijk 20-30% niet reagerend op
behandeling
Vanuit neuroscience lang geen middelen met nieuwe
werkingsmechanismen die het tot laatste fase haalden
FDA: ‘breaktrough’ therapie 2019
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Psilocybin with psychological support for treatment-resistant
depression: an open-label feasibility study

Robin L Carhart-Harris, Mark Bolstridge, James Rucker*, Camilla M | Day*, David Erritzoe, Mendel Kaelen, Michael Bloomfield, James A Rickard,
Ben Forbes, Amanda Feilding, David Taylor, Steve Pilling, Valerie H Curran, David | Nutt

Summary
Background Psilocybin is a serotonin receptor agonist that occurs naturally in some mushroom species. Recent
studies have assessed the therapeutic potential of psilocybin for various conditions, including end-of-life anxiety,
obsessive-compulsive disorder, and smoking and alcohol dependence, with promising preliminary results. Here, we
aimed to investigate the feasibi#y=safety, and efhicacy of psilocybin in patients with UTfpetes=tregtment-resistant
depression.

Mgfhods In this open-label feasibility trial, 12 patients (six men, six women) with moderate-to-severe, unipolar,
tieatment-resistant major depression received two oral doses of psilocybin (10 mg and 25 mg, 7 days apart) in a
supgortive setting. There was no control group. Psychological support was provided before, during, and after each
sessiom™~Lhe primary outcome measure for feasibility was patient-reported intensity of psilocybin’s effects. Patients
were monitored™~fesadverse reactions durmg the dosing sessions and subsequent clinic and remote feHo®-up.
Depressive symptoms were assessedwaithostandard assessments from 1 week to reatment, with the
16-item Quick Inventory of Depressive Symptoms (QIDS) serving as the primary efficacy outcome. This trial is
registered with ISRCTN, number ISRCTN14426797.

Findings Psilocybin’s acute psychedelic effects typically became detectable 30-60 min after dosing, peaked 2-3 h
after dosing, and subsided to negligible levels at least 6 h after dosing. Mean self-rated intensity (on a 0-1 scale)
was 0-51 (SD 0-36) for the low-dose session and 0-75 (SD 0-27) for the high-dose session. Psilocybin was well
tolerated by all of the patients, and no serious or unexpected adverse events occurred. The adverse reactions we
noted were transient anxiety during drug onset (all patients), transient confusion or thought disorder (nine patients),
mild and transient nausea (four patients), and transient headache (four patients). Relative to baseline, depressive
symptoms were markedly reduced 1 week (mean QIDS difference -11-8, 95% CI -9-15 to -14-35, p=0-002, Hedges’
g=3-1) and 3 months (-9-2, 95% CI -5.69 to -12-71, p=0.003, Hedges’ g=2) after high-dose treatment. Marked and
sustained improvements in anxiety and anhedonia were also noted.

Interpretation This study provides preliminary support for the safety and efficacy of psilocybin for treatment-resistant
depression and motivates further trials, with more rigorous designs, to better examine the therapeutic potential of
this approach.
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Sex Age, Ethnic Employment Estimated Baseline scores Pastunsuccessful  Past psychotherapy Education Weekly Previous
years origin status iliness medications* alcohol psilocybin use
duration, intake, (time since last
years units use)
BDI HAM-D STAI-T
1 Female 43 Black Employed 30 36 19 72 SSRI (two), SNRI None Postgraduate 1 None
Caribbean (two), NDRI,
NSSRI, MAOI
2 Male 40 Hispanic ~ Unemployed 25 33 28 76 SSRI (two), SNRI,  Cognitive narrative Postgraduate 0 None
NDRI, NSSRI, Na-  therapy
channel blocker
(two), ketamine
infusion, TCA
3 Male 37 White Employed 17 22 18 63 SSRI (two), SNRI Cognitive behavioural ~ Postgraduate 0 None
therapy, group therapy
4 Female 30 White Studying 10 26 18 67 NDRI, NSSRI Cognitive behavioural ~ Postgraduate 0 One use
therapy (6 months)
5 Male 34 White Unemployed 12 38 25 71 SSRI (three), TCA Cognitive and Undergraduate 0 None
mindfulness
behavioural therapy
6 Female 57 White Unemployed 29 39 23 78 SSRI (four), SNRI, Counselling Secondary 2 Two uses
SARI education (45years)
7 Male 52 White Unemployed 27 33 22 57 TCA, SARI Counselling, Secondary 0 Three uses
mindfulness education (30years)
Female 37 White Employed 17 39 17 71 SSRI (two), TCA Counselling Undergraduate 2 None
9  Male 37 White Unemployed 15 32 26 71 SSRI (three), SNRI  Counselling, cognitive  Postgraduate 6 None
behavioural therapy
10 Female 36 Black Unemployed 8 47 28 75 SSRI (two), NSSRI Counselling Undergraduvate 18 Three uses
Caribbean (14 years)
11 Female 64  White Employed 15 24 17 72 SSRI (four), SNRI'  Cognitive behavioural ~ Postgraduate 1 Three uses
(two), NDRI, MAOI, therapy (48 years)
Na’ channel
blocker, SARI, DRI
12 Male 45 White Employed 8 35 17 68 SSRI, TCA Cognitive behavioural ~ Undergraduate 0 None
therapy
BDI=Beck Depression Inventory. HAMD-D=Hamilton Depression Rating scale. STAI-T=State-Trait Anxiety Inventory. SSRI=selective serotonin-reuptake inhibitor. SNRI=serotonin-noradrenaline reuptake
inhibitor. NDRI=noradrenaline-dopamine-reuptake inhibitor. NSSRI=noradrenaline and specific serotonin-reuptake inhibitor. MAOl=monoamine oxidase inhibitor. TCA=tricyclic antidepressant. SARI=serotonin
antagonist and reuptake inhibitor. DRI=dopamine-reuptake inhibitor. *One medication from each class, unless otherwise stated.
Table 1: Baseline and demographic characteristics, by patient
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Recruitment Enrolment and treatment Follow-up
» Time
Screening visit Baseline e
and basgline fMRIand | 1| questionnaires ]
preparatory
assessment session Post-treatment
Patients fMRI and assessment
contacted (interim questionnaires)
Telephone for remote
screenin
J i Ongoing support from
study psychiatrists
if required
1week 1week 2 weeks 7 weeks >
//Unspeciﬁed time period Each bar represents 1 day
[ Remote screening or follow-up
B Clinic screening or follow-up 1week follow-up 3week follow-up
[ Psilocybin dosing session at research facility (remotely)
2 week follow-up 5 week follow-up 3 month follow-up
(remotely) (remotely) (remotely)

Figure1: Schedule of study interventions
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Hedges' g
Hedges' g , Hedges' g .
31 Hedges' g H9d995 9 2.7 p=0-003

0-003
_ p=0.002 p=
— p= o 002 P-O 002
) . . .
0

Baseline 1 week 2 weeks 3 weeks 5 weeks 3 months

15+

QIDS score

Figure 3: Mean depression severity (QIDS) over time

Depression severity determined by self-rated 16-item QIDS. QIDS scores of
16-20 are considered to reflect severe depression, scores of 11-15 are considered
moderate depression, scores of 6-10 are considered mild depression, and scores
of 5 and less are considered absent depression. All post-treatment assessments
were obtained after the high-dose session (ie, 1 week post-treatment refers to
1week after the high-dose session). Hedges' g values versus baseline are shown.
QIDS=Quick Inventory of Depressive Symptoms.
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Severe depression (=30)

Mild or moderate
depression (>9 to>30
epression (>9 to>30) 152 (11)
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7/ T 1
Baseline é 1week 3 months
High dose

Figure 4: Depression severity (BDI) over time, by patient
Figure shows depression severity (BDI) over time plotted for each of the 12 patients. Mean values (SD) are shown
aswell as the relevant effect sizes (Hedges' g) versus baseline. BDI=Beck Depression Inventory.
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Abstract

Rationale Recent clinical trials are reporting marked improve-
ments in mental health outcomes with psychedelic drug-assisted
psychotherapy.

Objectives Here, we report on safety and efficacy outcomes for
up to 6 months in an open-label tnal of psilocybin for treatment-
resistant depression.

Methods Twenty patients (six females) with (mostly) se-
vere, unipolar, treatment-resistant major depression re-
ceived two oral doses of psilocybin (10 and 25 mg, 7 days
apart) in a supportive setting. Depressive symptoms were
assessed from 1 week to 6 months post-treatment, with
the self-rated QIDS-SR16 as the primary outcome
measure.

Results Treatment was generally well tolerated. Relative to base-
line, marked reductions in depressive symptoms were observed
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for the first 5 weeks post-treatment (Cohen’s d = 2.2 at week |
and 2.3 at week 5. both p <0.00 1) nine and four patients met the
criteria for response and remission at week 5. Results remaied
positive at 3 and 6 months (Cohen’sd = 1.5and 1.4, respectively,
both p < 0.001). No patients sought conventional antidepressant
treatment within 5 weeks of psilocybin. Reductions in depressive
symptoms at 5 weeks were predicted by the quality of the acute
psychedelic experience.

Conclusions Although limited conclusions can be drawn
about treatment efficacy from open-label mals, tolerability
was good, effect sizes large and symptom improvements ap-
peared rapidly after just two psilocybin treatment sessions and
remained significant 6 months post-treatment in a reatment-
resistant cohort. Psilocybin represents a promising paradigm
for unresponsive depression that warrants further research in
double-blind randomised control trials.
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Rapid and sustained symptom reduction
following psilocybin treatment for anxiety and
depression in patients with life-threatening  .....reciomomocion

2016, Vol. 30(12) 1165-1180

cancer: a randomized controlled trial © The Author(s) 2016

Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav
. DOI: 10.1177/0269881116675512
Stephen Ross'.23.456, Anthony Bossis!?4, Jeffrey Guss 24, jop.sagepub.com

Gabrielle Agin-Liebes!?, Tara Malone?!, Barry Cohen’, ®SAGE
Sarah E Mennenga?, Alexander Belser®, Krystallia Kalliontzi?,
James Babb?, Zhe Su3, Patricia Corby? and Brian L Schmidt?

Abstract

Background: Clinically significant anxiety and depression are common in patients with cancer, and are associated with poor psychiatric and medical
outcomes. Historical and recent research suggests a role for psilocybin to treat cancer-related anxiety and depression.

Methods: In this double-blind, placebo-controlled, crossover trial, 29 patients with cancer-related anxiety and depression were randomly assigned and
received treatment with single-dose psilocybin (0.3 mg/kg) or niacin, both in conjunction with psychotherapy. The primary outcomes were anxiety
and depression assessed between groups prior to the crossover at 7 weeks.

Results: Prior to the crossover, psilocybin produced immediate, substantial, and sustained improvements in anxiety and depression and led to
decreases in cancer-related demoralization and hopelessness, improved spiritual wellbeing, and increased quality of life. At the 6.5-month follow-
up, psilocybin was associated with enduring anxiolytic and anti-depressant effects (approximately 60-80% of participants continued with clinically
significant reductions in depression or anxiety), sustained benefits in existential distress and quality of life, as well as improved attitudes towards
death. The psilocybin-induced mystical experience mediated the therapeutic effect of psilocybin on anxiety and depression.

Conclusions: In conjunction with psychotherapy, single moderate-dose psilocybin produced rapid, robust and enduring anxiolytic and anti-depressant
effects in patients with cancer-related psychological distress.

Trial Registration: ClinicalTrials.gov Identifier: NCT00957359

Keywords
Psilocybin, psychedelic, cancer, depression, anxiety, mystical experience
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Internationale multicenter gerandomiseerde
Psilocybine trial (www.lumc.nl/ptrd-studie)
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Randomisation
1:1:1

N = 216 multicenter

- 25 mg psilocybin
72 subjects

- 10 mg psilocybin
72 subjects

L 1 mg psilocybin
72 subjects

www.lumc.nl/ptrd-studie

Week 12 (EOS, V10)


http://www.lumc.nl/ptrd-studie

In en exclusiecriteria

Inclusieciteria

Ambulante patiénten van 18 jaar of ouder

Primaire diagnose van een DSM-5 depressieve episode van minimaal matige
ernst; indien bekend, HAMD>17

In de huidige episode geen effect van tenminste 2 en maximaal 4 adequate
farmacotherapeutische behandelingen, waartoe ook augmentatie wordt
gerekend. (Adequate behandeling is gedefinieerd als mimimaal 8 weken
met voldoende dosis).

Bij een eerste episode een duur van minimaal 3 en maximaal 24 maanden.
Bij een recidiverende episode zijn er géén eisen qua minimale of maximale
duur van de episode.

In staat om Nederlandstalige vragenlijsten in te vullen en tot informed
consent



In- en exclusiecriteria

Exclusiecriteria

* ECT of ketamine tijdens de huidige depressieve episode (in voorgeschiedenis
wél toegestaan)

* Bipolaire stoornis

 Comorbide psychotische stoornis, paranoide, schizoaffectieve of borderline
persoonlijkheidsstoornis, alcohol of drugsmisbruik/afhankelijkheid
(afgelopen jaar)

* Ernstige suicidaliteit

* Belangrijke somatische comorbiditeit

e Zwangerschap of zwangerschapswens






Quality of Acute Psychedelic
Experience Predicts Therapeutic
Efficacy of Psilocybin for
Treatment-Resistant Depression

Leor Roseman*, David J. Nutt and Robin L. Carhart-Harris

Psychedelic Research Group, Department of Medicine, imperial College London, London, United Kingdom

Introduction: It is a basic principle of the “psychedelic” treatment model that the quality
of the acute experience mediates long-term improvements in mental health. In the
present paper we sought to test this using data from a clinical trial assessing psilocybin
for treatment-resistant depression (TRD). In line with previous reports, we hypothesized
= that the occurrence and magnitude of Oceanic Boundlessness (OBN) (sharing features
with mystical-type experience) and Dread of Ego Dissolution (DED) (similar to anxiety)
s  would predict long-term positive outcomes, whereas sensory perceptual effects would
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Common Dysfunction of Large-Scale
Neurocognitive Networks Across Psychiatric
Disorders

Zhigiang Sha, Tor D. Wager, Andrea Mechelli, and Yong He

ABSTRACT

BACKGROUND: Cognitive dysfunction is one of the most prominent characteristics of psychiatric disorders.
Currently, the neural correlates of cognitive dysfunction across psychiatric disorders are poorly understood. The aim
of this study was to investigate functional connectivity and structural perturbations across psychiatric diagnoses in
three neurocognitive networks of interest: the default mode network (DMN), the frontoparietal network (FPN), and the
salience network (SN).

METHODS: We performed meta-analyses of resting-state functional magnetic resonance imaging whole-brain seed-
based functional connectivity in 8298 patients (involving eight disorders) and 8165 healthy control subjects and a
voxel-based morphometry analysis of structural magnetic resonance imaging data in 14,027 patients (involving
eight disorders) and 14,504 healthy control subjects. To aid the interpretation of the results, we examined
neurocognitive function in 776 healthy participants from the Human Connectome Project.

RESULTS: We found that the three neurocognitive networks of interest were characterized by shared alterations of
functional connectivity architecture across psychiatric disorders. More specifically, hypoconnectivity was expressed
between the DMN and ventral SN and between the SN and FPN, whereas hyperconnectivity was evident between the
DMN and FPN and between the DMN and dorsal SN. This pattem of network alterations was associated with gray
matter reductions in patients and was localized in regions that subserve general cognitive performance.
CONCLUSIONS: This study is the first to provide meta-analytic evidence of common alterations of functional
connectivity within and between neurocognitive networks. The findings suggest a shared mechanism of network
interactions that may associate with the generalized cognitive deficits observed in psychiatric disorders.

Keywords: Connectomics, Default mode network, Frontoparietal network, Meta-analysis, Resting-state fMRI,
Salience network

https://doi.org/10.1016/).biopsych.2018.11.011
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A Altered connectivity with the DMN seeds

Figure 2. Hypo- and hyperconnectivity across
psychiatric disorders. (A) Regions showing trans-
diagnostic defaut mode network (DMN) hypo- and
hyperconnectivity. (B) Regions showing trans-
diagnostic frontoparetal network (FPN) hypo- and
hyperconnectivity. (C) Regions showing trans-
diagnostic salience network (SN) hypo- and hyper-
connectivity. dACC, dorsal anterior cingulate cortex;
dIPFC, dorsolateral prefrontal cortex; dmPFC,
dorsomedial prefrontal cortex; eb, extent-based
threshold; hb, height-based threshold; Ins, insua;
mPFC, medial prefrontal cortex; PCC, posterior
cingulate cortex; PSC, precentral cortex; Put, puta-
men; rmPFC, rostromedial prefrontal cortex; SFG,
superior frontal gyrus; SMN, somatomotor network;
STG, superior temporal gyrus; TP, temporal pole;
TPRJ, temporo-parietal junction.
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ABSTRACT

Growing evidence from the dynamical analysis of functional neuroimaging data suggests that brain function can be understood as the exploration of a repertoire of
metastable connectivity patterns (‘functional brain networks’), which potentially underlie different mental processes.

The present study characterizes how the brain's dynamical exploration of resting-state networks is rapidly modulated by intravenous infusion of psilocybin, a
tryptamine psychedelic found in “magic mushrooms™. We employed a data-driven approach to characterize recurrent functional connectivity patterns by focusing on
the leading eigenvector of BOLD phase coherence at single-TR resolution. Recurrent BOLD phase-locking patterns (PL states) were assessed and statistically compared
pre- and post-infusion of psilocybin in terms of their probability of occurrence and transition profiles. Results were validated using a placebo session.

Recurrent BOLD PL states revealed high spatial overlap with canonical resting-state networks. Notably, a PL state forming a frontoparietal subsystem was strongly
destabilized after psilocybin injection, with a concomitant increase in the probability of occurrence of another PL state characterized by global BOLD phase coherence.
These findings provide evidence of network-specific neuromodulation by psilocybin and represent one of the first attempts at bridging molecular pharmacodynamics
and whole-brain network dynamics.




In order to explore the trajectories between the different PL states, we
report in Fig. 7 the switching matrices containing the mean probabilities
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Fig. 7. Psilocybin modifies the switching patterns between PL states. Top: Swirching matrices showing the probability of, being in a given PL state (rows),
transitioning to any of the other PL states (colurms) both before (left) and afer (right) the psilocybin injection. Signifiant between-condition differencs assessed via
a permutation test are indicated by asterisks (*) for the signifimnce threshald a; — 0.05. Battoer Pre vs pastinjection changes in the transition probabilities between
PL states (rendered an the cortical surface for illustration purpases). Fach ammow represents a state-fo-state transition that increased (solid red) or decreased (dashed
blue) mare than one standard deviation in probability after psilocybin injection (asterisks denote signifiance with p < 0.05). This representation illustrates how some
transitions to (and fram) the frontoparietal PL state 3 became less frequent after psilocybin injection. Conversely, transitions toward the globally coherent PL state 1

became mare frequent following the psilocybin injection.
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According to standard criteria for determining
remission (eg, a score of <9 on the BDI), eight (67%) of
the 12 patients achieved complete remission at 1 week
and seven patients (58%) continued to meet criteria for
response (50% reduction in BDI score relative to
baseline) at 3 months, with five of these (42%) still in
complete remission (figure 4, table 3). STAI-T anxiety
scores were also significantly reduced at 1 week and
3 months post-treatment, as were SHAPS anhedonia
scores for 1 week and 3 months post-treatment (table 3).
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72 individuals expressed an interest in
participating in the trial

34 excluded because they did not meet the

—P o
entry criteria

A 4

38 telephone screened

20 excluded because they did not meet the

—» o
entry criteria

A 4

18 attended screening visit

I 6 excluded because of insufficiently severe
depression (HAM-D)
A 4
12 recruited to the study and fully compliant

with protocol

Figure 2: Trial profile
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BDI Response Rates

Response/Remission Rates by Treatment Group
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Figure 5. Percentage of participants with anti-depressant or anxiolytic response rates and anti-depressant symptom remission.

Percentages of participants in each treatment group who met criteria for anti-depressant or anxiolytic response or anti-depressant symptom remission (BDI, HAD D) at
1 day post-dose 1 (psilocybin first n=14, niacin first n=15), 7 weeks post-dose 1 (psilocybin first n=12, niacin first n=14) and at 26 weeks post-dose 2 (psilocybin first
n=11, niacin first n=12). Asterisks indicate significance level of between-group comparisons at each time point.




* Nainclusie bouwen deelnemers hun huidig antidepressivum onder
poliklinisch begeleiding op het LUMC af.

* Na een medicatievrije periode van minimaal 2 weken is er éénmalig een
voorbereide en begeleide psilocybine behandelsessie gedurende 3-7 uur.
Patiénten worden gerandomiseerd naar één van de drie doseringen
psilocybine.

* De psilocybine behandeling wordt gevolgd door een poliklinisch follow-up
traject van in totaal 12 weken op het LUMC.

* Bijonvoldoende response kan na 3 weken een andere therapie gestart
worden (inclusief ECT en ketamine), of eerder indien noodzakelijk.

* Patiénten die een goede respons vertonen komen na de studie in
aanmerking voor een aparte open-label studie de psilocybinebehandeling
continueren.



