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a psychedelic future?

David Nutt, llana Crome and Allan H. Young

Australia has just rescheduled two drugs controlled under the
United Nations Psychotropic Drug Conventions, psilocybin and
MDMA, as treatments for treatment-resistant depression and
post-traumatic stress disorder respectively. This

feature explores the reasons for these developments, the
opportunities and challenges they provide to psychiatry com-
munities and how along with health systems these communities
might respond to these developments.

IS it now time to prepare psychiatry for
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The Innovation crisis
In psychiatric
treatments

Drug development in psychiatry: 50 years of failure and how
to resuscitate it
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Serotonergi@sychedelics have always been with us
A Insights personal growth, wellbeing, healing

Magic mushrooms/ psilocybin

Peyote /San Pedro cacti
mescaline

Hinduism

Soma =
Cannabis +
magic
mushrooms
+ephedra

K26.1 PLOUTOS ENIATOS, DEMETER ELEUSIS

Classical Greeks
Kykeon drink = ergot + wine

Ayahuasca = DMT drink

Serpent and jaguar indigenous gods
Now used in several
churches

5-MEO-DM
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>

Bufo Alvarius
Sonara desert toad



LSO the big breakthrough in the 1950s

LSD

A synthetic and more potent psychedelic
A wide medical and research use

Albert Hofmann i the discoverer of
LSD and psilocybin - at 100

The first British psychiatrist to take
LSD was Prof Joel Elkes of
Birmingham University in1953

He lived to 103!

Sandoz make it available for clinical and neuroscience research



Research with LSD and psilocybin in the 1950s and 1960s

A Hundreds of psychiatrists and
neuroscientists worldwide

A 140 NIH grants

A 1000 clinical papers

A 40,000 patients

A 40 books

A 6 International conferences

psilocybin

Results were overwhelmingly positive, describing safe and effective
treatments.
(Masters and Houston, 1971)



Early Psychiatric Uses for LSD and psilocybin

100

50 -

1. Psychotomimetic

0 -

2. Seltexperimentation by mental health Mehta et al Saracatanib reduces
prOfESSiOnals effects of psilocybin A trial in
psychosis with Par

3. Psychedelic Psychotherapy

A High dose single drug session Current major approach i

A Mystical / Peak experience : :
A Favoured in the US €.g. 25 mg psilocybin

4. ESyChOIytIC Psychotherapy Use starting at Imperial College
Low doses . | bin for OCD i lat
A Frequent, regular sessions I e.g. 10 mg psilocybin tor I later
A Favoured in the UK - 5mg for young people who self harm by

cutting to aid cognitive reframing



Pooled analyses in the 1960s

A 44 psychiatrists, 5000 subjects and 25,000 drug sessions:
Rate of psychosis: 0.2%
Rate

(Cohen ¢

A 700 "Treatment with LSD is not without acute adverse
one Feactions, but given adequate psychiatric supervision and
“=* proper conditions for its administration, the incidence of

A 350 such reactions Is not great,"

One
(Ling TV

A Review of 20 years of psychedelic therapy in the UK, 4000 patients and 50,000 psychedelic drug
assisted sessions.
Two completed suicides
Thirty-seven patients with a prolonged psychosis

"=t " Schlag AK, Aday J, Salam I, Neill JC, Nutt DJ et al., 2022, Adverse effects of psychedelics:

From anecdotes and misinformation to systematic science, JOURNAL OF
Recent @ PSYCHOPHARMACOLOGY, Vol: 36, Pages: 258-272, ISSN: 0269-8811



https://www.imperial.ac.uk/people/d.nutt/publications.html
http://dx.doi.org/10.1177/02698811211069100

6 LSD trials In alcoholism

1y/v PTOULENIS dIlu LredLiiernic yuiee rooin yroup ierdpy
intentions
Follow-up LSD Control Odds Ratio

(months) (n/N) (n/N) Weight (95% CI)

First follow-up

Smart et al., 1966 6 310 320 7.2%  1.41(0.36-5.60) -

Hollister et al., 1969 2 18/36 11/36 14.7% 2.27 (0.87-5.94) T
Ludwig et al., 1969 1 88/132 31/44  27.3% 1.88(0.93-3.81) T— =
Bowen et al., 1970 12 9/22 7/22 8.9%  1.48(0.43-5.10) -

Pahnke et al., 1970 6 34/73 13/44  21.6% 2.08 (0.94-4.60) T
Tomsovic & Edwards, 1970 3 30/52 17/45 20.4% 2.25(0.99-5.10) -

Total 325 21 100% 1.96 (1.36-2.84) <9
Test for heterogeneity: 2= 0.00; x2= 0.65, df =5 (P =0.99); I’= 0%
Test for overall effect: Z = 3.59 (P = 0.0003)

0.102 05 1 2 5 10
Favors control Favors LSD

Figure 2. Improvement on alcohol misuse at the first available follow-up after LSD versus control treatments.
aContinuous outcome data.

Effect size >= all current therapies

Journal of Psychopharmacology 2012
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A thought experiment
¢ what If psychedelics had not been banned?

Assumptions: since 1970 @ 100million alcohol related deaths globally

If LSD healed just 10% = 10 million premature deaths prevented

How many lives saved by the psychedelic ban?
- likelynoneisay 1000e.. 10, 000e. .

Benefit-risk equation very much infavourof tr eat ment



The backlash psychedelics banned

Anti-Vietnam war protests
led to US ban 1967
A global banin 1971

U™

200+~

100

Number of publications in pubMed

PubMed citations
each year

B LSD
I Psilocybin

1970 1990 2010 2016

Psychedelics put into Schedule 1

I very dangerous (= crack cocaine and crystal meth)
- no medical value

I addictive

C The worst censorship of research in history

Nutt et al Nature Reviews Neuroscience 2013



Multiple expert groups rate psychedelic harms low comp:
with other medical and legal recreational drugs

Psychedelics and — ‘
Qow New Zealand, USA and Canadlan |

U experts also agree perts
: Crossin et al 2024
Crepualt et al 2025
| II Broman et al 2026 ralian
TS
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Nutt King & Phillips Lancet Nov 2010 Bonomo et al J Psychopharmacology 2018



Serotonergic psychedelics are agonists at SHT2A receptors

Affinity for 5HT2A
receptors

'}

.?'
-4.0k
3 Mescaline

an 2.0 1.0 0 10

- .

> Potency in humans

Glennon et al. 1984. Human dose data from Shulgin 1978

Antagonists
e.g.
ketanserin
risperidone
mirtazapine
block effects




The 5HT2A receptor in human brain

PET image
[11C]Cimbi-36
A S5HT2A receptor agonist

Copenhagen PET centre B Transmodal

Human brain has highest density of any brain

5HT2A receptors most densely expressed in recently evolved transmodal cortex i maybe
patterns it? Luppi et al Brain 2023




Neuronal localisation oFHT2A receptors

Layer V Cortical pyramidal neurons Also on fast spiking interneurons
Thy1-YFP mouse
Nissl| 5-HT,.R Y FF 5-HT,.R

A

Va

2 Andrade et al 2011

These neurons regulate cross-cortical
I nformation I ntegratio
control

Weber & Andrade 2010.
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Brainprints =
HOW drugs GABA agonists Glutamate antags 5-HT2A agonists

compare on ME A A ——
- :

Propofol Y Alcohol Perampanel Ketamine

Delta

Theta
(4-8Hz)

Alpha
(8-13Hz)

Beta _
(13-30Hz) | )

Sedatives gro M0
synchronize
brain activity

@) Psychedelics
= desynchronize

High Gamma
(50 - 100 Hz)

Muthukumaraswamy et al 2013 Journal of Neuroscience



Psychedelics increase brain connectivity

nNnnew solutions to

o |

Normal (small world brain) Psilocybin (original brain)

Petri et al J. R. Soc. Interface 11: 20140873. http://dx.doi.org/10.1098/rsif.2014.0873



Translational medicine
Why did we move Into the treatment of
depression ?

Number one cause of
disability in western world
Treatments fail about 1/3

Increased prevalence in
young people




Psilocybin attenuatedhPFQGctivity

Psilocybin
attenuates activity in the
brain region linked to

depression
Carhart-Harris PNAS 2012

As do treatments for depression
SSRIs Kennedy et al. 01

CBT Goldapple et al. 04

Sleep deprivation Gillinetal. 01
ECT Bonne et al. 96

Placebo Mayberg et al. 02

Deep brain stimulation Mayberg et al. 05
Ketamine Deakin et al. 08

fMRI BOLD image



Psilocybin uncouples fronfpparietal
connectivity (default mode network, DMN)

Saline 1 strong
correlations in
activity in these
regions

Psilocybin i
correlations lost
or even negative

Carhart-Harris et al PNAS 2012



The default mode network is overconnected in depression
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MDDs - Controls

- N

Scatter of RRS with SCC correlation with PCC [SCC
defined by two-sample t-test)

y=0.0068x-0.0911
RE=0.477

a0 40 L)

Rumination Score (RRS)

A) PCC functional connectivity

B) Greater PCC to SCC (subgenual
cingulate cortex) connectivity in
depression

PCGC SCC functional
connectivity predicts

rumination
(Berman et al. 2011)



How we do psychedelic therapy

- ' % RS Preparation
"“ex @@ v @
e - Dose administration
Psvchological Follow-up mental
sychologica . _ . 1
Y g Dosing day — | state monitoring, | Continued Integration
R preparation . .
Eligibility 2 withd I psychological safety data psychological
withdrawa
assessment of therapy and collection, support for
SI'IOC bin s ChOIO |Ca| |nte ratIDn @3 Your account 4 News | Sport | Weather | iPlayer | Sounds | More -
medication P Y PsY i €
suppo . ;
The Psychedelic Drug Trial
Referral 2-3 hours 3-4 hours 6-8 hours 2.3 hours 3-6 hours Discharge
received to referrer
3-8 weeks, up to -1 day pre-dose 1 day +1 day post dose - 6 weeks * i B b 3 ; \ : \ %-; Laston

G e lc] Tue 8 Jun 2021

TWO  02:00

BBCTWO

#magicmedicine T on tubi

With exclusive access to a ground-breaking trial, this film asks if 10 months left to
psychedelic drugs combined with psychological support can help watch
tackle one of the biggest medical challenges we face - depression. ® 59 minutes

Show more [ SL]




Psilocybin for resistant depression
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All had failed to
respond to 2 or
more
antidepressants
and to
psychotherapy

Carhart-Harris et al Psychopharmacology 2017



Replications

Many studies psilocybin has been shown to improve mood in depregsumt hours after
a single dose and these effects may last for many months

Figure 2. Change in Montgomery-Asberg Depression Rating Scale (MADRS) Score by Treatment Group
Figure 3. Comparison of GRID Hamilton Depression Rating Scale 0 Primary afficacy assessment 2t wk 3
(2] waoRsscore (GRID-HAMD) Scores Between the Delayed Treatment -2 P<0.001 for 25-mg dose vs. 1-mg dose
0 - & P=0.18 for 10-mg dose vs. 1-mg dose
and Immediate Treatment Groups g

T s 0 ]
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Ea® T s - ' ! ':;X. Psiloqybin, 1 mg [N=79)

N Pslogpn T T = § 4 Psilagybin, 10 mg (N=75)

5 0 7_1 l E' 10 —16- — Psilagybin, 25 mg (N=79)

= S—
Eog | -13 . : : : . : . . : : .
-15 Baseline my Wk wk wk wh wk
Baseline 2 B 15 25 43 0 . . . {da}r 1) 2 1 3 6 9 12
Follow-up, d Baseline Wesk 5 Week 8
No. of participants at risk
Codloegbin 5151 51 50 a9 50 Study time point Figure 2. Change from Baseline in MADRS Total Score (Modified Intention-to-Treat Population)
Nean 5352 * 45 “ “ Total scores on the Montgomery—Asberg Depression Rating Scale (MADRS) range from 0 to 60 with higher scores
indicating greater severity of depression. I bars represent standard errors.
Raison et al 2023. Davis et al 2021

g

H

®
=3
1

~
=
1

Ayahuasca, Palhano-Fontes et al., 2019

Also with ayahuasca LSD
and recently i.v. DMT
(press release)

Ayahuasca, Sanches et al., 2016
Psilocybin, Carhart-Harris et al., 2018
Psilocybin, Griffiths et al., 2016
Psilocybin, Ross et al., 2016

LSD, Gasser etal., 2014

Psilocybin, Grob et al., 2011

404

Percentage change of depression symptom scores
g
R XELEE

Week 1
Week 31

Month 14
Month 2
Month 3
Month 6




The psychedelic experience moderates depression outcomes

Peak experience

Plot® from our first depression Similar findings
trial with psilocybin from our psilocybin
I escitalopram trial
'Roseman et al 2018 Barba et al BMJ

2Carhart-Har ri s et al 2016, 618 2022



