
David Nutt  FMedSci DLaws
Prof of Neuropsychopharmacology

Imperial College London
d.nutt@imperial.ac.uk

CRO Awaknlifesciences

profdavidnutt@twitter.com
Podcasts on www.drugscience.org.uk

Psychedelics for addiction 
Rotterdam 2023 



Declaration of interests – 2019-2023

• Advisor - British National Formulary
• Past President - British Neuroscience Association - European Brain Council
• Past President - European College of Neuropsychopharmacology 

• Chair – DrugScience [UK] - & PAREA Europe (Psychedelic Access and Research European Alliance)

• Member International Centre for Science in Drug Policy

• Editor of  the journal Drug Science policy and law 

• Advisory Boards  - AWAKN, Psyched Wellness, Neural Therapeutics

• Speaking honoraria (in addition to above)  Lundbeck, BMS/Otsuka,  Janssen, Takeda

• Member of the Lundbeck Foundation  Neurotorium  programme  and  Chair of the editorial board

• Grants or clinical trial payments:   Wellcome Trust, MRC

• Share options – P1vital, Awakn, Psyched Wellness   Director Equasy Enterprises   and Alcarelle 

• Expert witness in a number of legal cases relating to psychotropic drugs

• Edited/written  >38 books - some purchased by pharma companies 

Two translated into  
Flemish

Dranke?  2022 

Psychedelics  - out in 2024 



 

Psychedelics are an enduring feature of human existence 

Peyote /mescaline

Magic mushrooms/
psilocybin  

Ayahuasca 

Ancient Greeks/ ergot in wine

Morning glory Amanita Muscaris
GABA psychedelic – muscimol 

5-HT2A  psychedelics



A (cholinergic) psychedelic experience led to the founding of AA in 
1933 by Bill Wilson

Years after this psychedelic-induced sobriety conversion Bill Wilson  
experienced LSD (with Huxley) and came to believe that it could help 
“cynical alcoholics” achieve spiritual awakening  …. more later 

“Suddenly the room lit up with a great white light. I 
was caught up in an ecstasy which there are no 
words to describe. It seemed to me in my mind's 
eye, that I was on a mountain and that a wind not of 
air but of spirit was blowing. And then it burst 
upon me that I was a free man.”



If the doors of perception were cleansed every
Thing would appear to man as it is, infinite.
For man has closed himself up, till he sees all
Things thro’ narrow chinks of his cavern.

William Blake, 1793

Aldous Huxley and mescaline

Peyote cactus

“ the brain is an instrument for 
focusing the mind”

“a reducing valve”



LSD – the big breakthrough 

LSD
 synthetic and more potent psychedelic 
 wide medical and research use 

Albert Hofmann – the 
discoverer of the chemistry of  
LSD and psilocybin - at 100



Early Psychiatric Uses for LSD and psilocybin  

1. Psychotomimetic

2. Self-experimentation by mental health 
professionals

3. Psychedelic Psychotherapy 
• High dose single drug session
• Mystical / Peak experience
• Favoured in the US

4. Psycholytic Psychotherapy
• Low doses
• Frequent, regular sessions
• Favoured in the UK
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Clinical Interest in LSD in the 1950s and 1960s

• Hundreds of psychiatrists worldwide
• 140 NIH grants
• 1000 clinical papers
• 40,000 patients
• 40 books
• 6 International conferences

Results were overwhelmingly positive, describing 
safe and effective treatments

(Masters and Houston, 1971)



Pooled analyses in the 1960s

• 44 psychiatrists, 5000 subjects and 25,000 drug sessions: 
Rate of psychosis: 0.2%
Rate of suicide of 0.04% 
(Cohen S. (1960) LSD: side effects and complications. Journal of Nervous and Mental Disorders 130: 30-40)

• 700 psychedelic drug sessions:
One case of prolonged psychosis 
(Chandler Al. & Hartman Ma. (1960) LSD-25 as a Facilitating Agent in Psychotherapy. AMA Arch Gen Psychiatry; 2(3):286-299) 

• 350 patients over four years of outpatient treatments:
One attempted suicide 
(Ling TM, Buckman J (1963) The Treatment of Anxiety with Lysergic Acid and Methylphenidate. Practitioner 191: 201-4)

• 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
(Malleson, N. (1971) ‘Acute Adverse Reactions to LSD in clinical and experimental use in the UK.’ Br J Psychiatry. 18(543): 229-30)

"Treatment with LSD is not without acute adverse 
reactions, but given adequate psychiatric supervision 
and proper conditions for its administration, the 
incidence of such reactions is not great," 

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 PSYCHOPHARMACOLOGY, Vol: 36, Pages: 258-272, ISSN: 0269-8811

Recent review 



6 LSD trials in alcoholism 

Effect size >= all current therapies 

Journal of Psychopharmacology 2012 Krebs and Johanssen



Arch Gen Psych 1973

LSD for heroin addiction 

Leonard N
The two experiences of heroin and 
LSD are like night and day. Heroin is 
night, a time to sleep and with sleep 
nothing comes. But with LSD it is like 
dawn, a new awakening, it expands 
your mind, it give you a brand-new 
outlook on life.



How the 1967 US ban and the 1971 UN Conventions 
destroyed psychedelic research

Put into Schedule 1 – “highly 
dangerous and no medical use”

 the worst censorship of ANY 
research in the history of the 
world 

Psychedelics banned as they were 
changing art, music and culture 
and were associated with the anti-
Vietnam war movement



In 1967 LSD (and most other psychedelics) were  banned in 
face of opposition from senators 

Bobby Kennedy:
Why if [clinical LSD projects] were worthwhile six 
months ago, why aren’t they worthwhile now? . . . We 
keep going around and around. . . . If I could get a flat 
answer about that I would be happy. Is there a 
misunderstanding about my question?

I think perhaps we have lost sight of the fact that LSD 
can be very, very helpful in our society if used 
properly.”
quoted in Lee & Shlain, 1985, p. 93)

Has there ever been a worst example of research censorship?
NO!



For over 50 years the ban has persisted based on the myth of serious 
harms despite overwhelming evidence to the contrary  

Nutt  King & Phillips Lancet Nov 2010Nutt  King & Phillips Lancet Nov 2010

EU 
experts  

Australian 
experts  

Bonomo et al  J Psychopharmacology 2018 

van Amsterdam et al J Psychopharmacology  2014 

Psychedelics and 
MDMA 

UK experts



To read more about it 

Nature reviews
Neuroscience  2013

March 2015



Why we need new treatments for addiction 

Alcohol responsible for over half of 
all crime and health problems  in 
some Canadian First Nation 
peoples 

>400 million people with addiction in the 
world

>90% do not get treatment 

And treatment success rates < 30%



Evgeny Krupitsky pioneers ketamine treatment of addiction

Positive results in heroin and alcohol addiction

P < 0.01



KARE Trial Design

Multi-site Phase II a/b

n=96

Patients with moderate/severe alcohol use 
disorder

3*Ketamine
(IV 0.8 mg/kg) 
over 40 mins

n=48

3*Placebo
(IV saline) 

over 40 mins
n=48

n=24
+ KARE therapy

n=24
+ Alcohol 
Education

n=24
+ KARE 
Therapy

n=24
+ Alcohol 
Education

The new UK trial 

Grabski et al. JAMA Psychiatry 2022 



Main results: Drinking Outcomes

Grabski et al. JAMA Psychiatry 2022 

Ketamine + psychotherapy 

Placebo + education 



Psilocybin for tobacco quitting 
Tobacco quitting – Johnson  2014 – J of Psychopharmacology 

Johnson – unpublished data on 100 treatment- resistant smokers
1 dose psilocybin -v- nicotine patch
59% psilocybin – abstinent -v- 28 patch 
Stops mood symptoms of nicotine withdrawal – no effect on physical ones 
Improved cognition in oddball task = less cognitive interference = less automaticity

US National. 
Institute for Drug 
Abuse now funding 
a new larger 
quitting study



Psilocybin for alcohol dependence  

Bogenschutz et al 
J of Psychopharmacology 2015 

Bogenschutz et al 
2022



Profile of Mood States (POMS) carried out by daily telephone calls for 7-
days after each MDMA session (Average scores across 26 MDMA sessions)

The Bristol-Imperial MDMA-Alcoholism (‘BIMA’) Study

Comparison of MDMA Therapy against 
Treatment As Usual for Alcohol Use Disorder

Sessa et al 2021 Journal of Psychopharmacology 

No mood reduction after  the 
MDMA sessions 

MDMA x 2 increased abstinence rates 

125mg +62.5 top up at 2 hours in a 12 week 
abstinence-based prog 



ketamine

Transporter zone

dopamine reuptake inhibitor

Receptor zone

NMDA receptor antagonist

Enzyme zone Ion channel zone

How do these drugs with very different pharmacologies work?



LSD

Mescaline

Affinity for the 5-HT2A receptor 

Potency in humans

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

All serotonergic psychedelics are 5-HT2A receptor agonists

Psilocybin – magic 
mushrooms – note  active 
ingredient is psilocin

Ayahuasca/DMT

5-HT2A receptors 
in human brain 



Both serotonin psychedelics and ketamine increase cortical entropy -
MEG  brain prints 

GABA    enhancers           Glutamate antagonists    5-HT2A agonists 

Spectral power changes 

Hot = more power = less entropy  

Cold = less power  = more entropy 

Ketamine and serotonin psychedelics induce profound disruption of cortical rhythms

Psychedelics

Muthukumaraswamy et al., 2013  J Neuroscience, and others 



Psilocybin increases brain connectivity    
 new solutions to old problems?

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

Normal (small world brain) Psilocybin (open brain)



Increased connectivity under LSD
 insights as well as visions?

Placebo 
LSD Leor Roseman

from Carhart-Harris  et al 2016 PNAS Image courtesy of Leor Roseman



MDMA – overcoming PTSD  
Exposure  extinction of fear/anxiety responses without affecting declarative memory  top down executive 
control over bottom up fear cognition. MDMA acutely reduces amygdala activation to fearful faces 

Nature Medicine 2021

Many people with PTSD turn to 
alcohol 

Alcohol dependence itself is very 
traumatic 

So can MDMA therapy “reset” 
these trauma processes and 
reduce drinking? As in BIMA 
study



Carhart-Harris, R. L., Kevin, M., Robert, L., David, E., Wall, M. B., Bart, 
F., … Nutt, D. J. (2015). Biological Psychiatry, 78(8), 554–562.

MDMA reduces brain activity 
in the stress circuit 

Hippocampus and amygdala
 ability to cope with emotional memories during 

therapy 

Carhart-Harris, R. L., Wall, M. B., Erritzoe, D., Kaelen, M., 
Ferguson, B., De Meer, I., … Nutt, D. J. (2014). Int J 
Neuropsychopharmacol, 17(4), 527–540. 



So how do these drugs work clinically?

Theory  disrupt the brain processes 
of addiction  (and depression)

- rather than block or replicate single 
neurotransmitter effects



Addiction - current medicines target the receptors drugs act on

Block the drug getting to its binding site
• Antagonists – e.g. naltrexone for heroin (low compliance)

Block elements of drugs effects 
• Opioid antagonists nalmefene/ naltrexone for alcohol

Substitution therapy – give less harmful drug/stop craving
• Methadone, buprenorphine for heroin
• Sodium oxybate, baclofen for alcohol
• Varenicline for tobacco

drug  receptor  

Medicine

Limited efficacy  -
especially for 
behavioural 
addictions



Newer approaches target brain control mechanisms 

E.g. 

1. Reward systems deficit
2. Impulse control deficit
3. Stress sensitivity 

• D3 antagonist, NK1 antagonist  (ICCAM study)

4. Reduce appetite for drugs with gut hormones  e.g.  GLP1 
agonists [exenatide semaglutide) or ghrelin antagonists

(GHAD study) 



Higher activity in reward pathway during anticipation of 
winning money is associated with abstinence at 1yr  follow-up:

Paterson et al ICCAM 

Monetary Incentive 
Delay (MID)  task 
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Placebo
NK1

*

NK1 antagonism (aprepitant)  significantly ‘normalises’ 
blunted reward anticipation in alcoholism

Paterson et al Clinical study underway



Saline infusion
Exendin-4 (GLP-1 analogue) infusion

Obese subjects actively 
dieting (n=24)

Recently 
ex-smokers (n=24)

Abstinent alcohol 
dependent (n=24)

www.ghadd.co.uk

Healthy, non-obese 
controls for functional 

ROIs (n=26)
Herlinger Goldstone and Nutt in 
preparation Appetitive cues 



Exenatide Decreased Food Picture Appeal in ex-smokers

n=23-26, **P<0.01, ***P<0.005

Associated with reduced food intake in test meal



Would a focus on  brain circuits do better?
All addictions share a common brain circuit

Remembering use Urge to use 

Daglish et al 2001 Am J Psychiatry 15O2 water PET 



Balanced brain state – no addiction 
Red = reward prediction and pleasure

Blue = cognitive control

Green = motivation drive and 
salience attribution 

Purple = learning and memory

PFC

OFC Behavioural 
control 

Nacc/VP

Hipp/Amyg

Adapted from Baler and Volkow 2006

PFC – prefrontal cortex 
OFC = orbitofrontal cortex 
Nacc = nucleus 
accumbens
VP = ventral pallidum
Hipp = hippocampus 
Amy = amygdala 

PFC controls final decision making



Addicted brain Red = reward prediction and 
pleasure

Blue = cognitive control

Green = motivation drive and 
salience attribution 

Purple = learning and memory

PFC

OFC Go drugs and other 
addictive behaviours 

Nacc/VP

Hipp/Amyg

PFC – prefrontal cortex 
OFC = orbitofrontal cortex 
Nacc = nucleus 
accumbens
VP = ventral pallidum
Hipp = hippocampus 
Amy = amygdala 

Excessive drives from memory and reward circuits depress PFC 
and enhance OFC functioning so PFC no longer controls behaviour 

Adapted from Baler and Volkow 2006



Enhanced connectivity between amygdala and dopamine 
nuclei in alcohol use disorder  excess urge  loss of control?



Disrupting these overactive addiction circuits can 
restore balance in the brain 

Red = reward prediction and pleasure

Blue = cognitive control

Green = motivation drive and salience attribution 

Purple = learning and memory

PFC

OFC

Nacc/VP

Hipp/Amyg

X
X

Control 
over use

X

Ketamine/
psilocybin  

MDMA 

+ Psychotherapy  
expands capacity of PFC to 
control behaviour  

+ neuroplasticity
may facilitate new learnings  

Increased synaptic spines 
after ketamine 

Adapted from Baler and Volkow 2006



Depression Addiction 

The brain reconstructs the image to 
what it expects  - or  wants to see

But always with limitations
“Man sees thro’ the chinks of his 
cavern” William  Blake 1793

Neuroscience explains how psychedelics work in depression and addiction  

Humans make  “mind-forged 
manacles” also William Blake 

A psychedelic experience  can break 
these…..like they did for Bill Wilson



“Those who cannot change their minds cannot change anything”

Treatment with psychedelics such as ketamine and psilocybin has changed the minds of our patients 
 through changing their brains

We hope that this research can now change the public and politicians’ minds and bring those still 
controlled under the UN Conventions back into medical practice

George Bernard Shaw 
(1856-1950)

The Scales of Justice being built 

Time now to apply too 
psychedelics!



If you want to change (or confirm) your mind? 

Dutch  edition 
out in 2024
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