
Psychedelics for Addiction
The Past, Present & Future

Rayyan Zafar

MRC PhD Fellow 

Centre for Psychedelic Research 
& Neuropsychopharmacology 

Imperial college London 

Drug Science



Out next week!



Psychedelic compounds

Classic sero
tonerg

ic 

psychedelics

“Atypical” psychedelics
–also being clinically developed”

Phenethylamines

Tryptamines

“Enactogen/
Emphatogen”

“Dissociative 
psychedelics”

Ketamine

Oral: ~4-5hrs 

Oral: ~4-5hrs 

Oral: ~10-12hrs 

DMT (alone)
Smoke or IV: 
~10-20min

Oral: ~12hrs “Stimulant/
psychedelic
hybrid”



Psyche-delic: “mind”–“revealing/manifesting”
Different from other drugs both in effects and safety profile

4
1. Rucker et al. 18;  2. Erritzoe et al 2011; 3. Nutt et al. 2010 

Dysphoria/anxiety, nausea, headache, false memories?

Nutt et al’s Ranking of drugs and their harms3

Mushrooms

SAFETY1

Sense of sacredness / noetic quality

Paradoxicality

Transiency
Deeply felt positive mood

Ineffability

Insightfulness

Blissful state

Spiritual experience

Transcendence of time and space

Sense of unity

“Psychological peak / mystical type experiences”

“Oceanic boundlessness” 

Non-addictive, Low physiological & brain toxicity1,2

Good therapeutic index3

Risks/SEs

Safe +++

Brain PET in 
recreational 
psychedelic users2

EFFECTS

Alcohol



Six LSD trials in alcoholism 

4 Journal of Psychopharmacology 0(0)

Table 2. Details of treatment programs in included trials of LSD for alcoholism.

Treatment program 
(approximate length  
in days)

Preparation for  
LSD session

Treatment during  
experimental session

Setting of  
experimental  
session room

Aftercare related to 
experimental session

Smart  
et al., 1966

Individual and group  
therapy within a  
therapeutic community

Brief orientation; not 
told name of LSD nor 
that an active control 
drug was used

3 h interview, followed by 
occasional observation

No music or visual 
stimuli; all patients 
strapped to bed by  
waist belt

One follow-up  
review session with 
interviewer

Hollister  
et al., 1969

Brief counselling on alcohol 
misuse; focus on alcohol 
withdrawal (7)

Brief orientation; not 
told name of LSD nor 
that an active control 
drug was used

Brief supportive reassurance; 
emphasis on self-examination

Music, comfortable 
furniture

None mentioned; 
discharged within 
48 hours; overall 
’little or no specific 
psychotherapy’

Ludwig  
et al., 1969

Highly structured intensive 
milieu therapy, including 
group therapy (30)

Brief orientation; 
minimal discussion of 
LSD effects

3 h (a) psychotherapy, (b) 
hypnosis + psychotherapy, or  
(c) silent observation, followed  
by occasional observation

Not described No follow-up with 
experimental  
session therapist

Bowen  
et al., 1970

Interpersonal skill training 
in groups (60)

Several group 
orientation lectures on 
LSD effects

Supportive reassurance; emphasis 
on non-verbal introspection

Music, flowers, pictures, 
’tasteful furniture’, two 
quiet rooms

None mentioned

Pahnke  
et al., 1970

Intensive individual 
psychotherapy (49)

Extensive individual 
preparation for LSD

Guidance aimed at eliciting 
a ’peak or transcendental 
experience’

Music, flowers,  
pictures, ’comfortable 
living room’

Multiple follow-up  
review sessions

Tomsovic 
& Edwards, 
1970

Group psychotherapy (90) Lecture and reading 
material; review of 
problems and treatment 
intentions

Supportive reassurance; not 
encouraged to talk extensively

Music, flowers,  
pictures, scenic view, 
quiet room

One follow-up  
review session in  
group therapy

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

data does not change the calculated pooled benefit difference or 
number needed to treat.

There was a significant beneficial effect of LSD on alcohol 
misuse in the short-term and medium-term, which was not statisti-
cally significant in the long-term, see Figure 3. At short-term fol-
low-up (2–3 months post-treatment), three trials reported 
treatment response, and the pooled odds ratio between the LSD 
and control groups was 1.85 (95% CI, 1.14–3.00; p = 0.01). At 
medium-term follow-up (6 months post-treatment), five trials 
reported treatment response, and the pooled odds ratio between 
the LSD and control groups was 1.66 (95% CI, 1.11–2.47; p = 
0.01). At long-term follow-up (12 months post-treatment), four 
trials reported treatment response, and the pooled odds ratio 

between the LSD and control groups was 1.19 (95% CI, 0.74–
1.90; p = 0.47).

Heterogeneity of the between-trial treatment outcome was 
negligible in the pooled comparisons for alcohol misuse at the first 
reported follow-up, short-term follow-up and medium-term fol-
low-up (I2 = 0%, for all p ≥ 0.60 for the χ2 test), and heterogeneity 
was low at long-term follow-up (I2 = 15%, p = 0.32 for the χ2 test).

Effect of LSD on abstinence from alcohol

Among the three trials that reported maintained abstinence from 
alcohol use, there was a beneficial effect of LSD at the first reported 
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Effect size > all current therapies 

Krebs & Johansen 2012



The Present
Modern clinical studies

Number of modern clinical trials in addiction & investment 



Psilocybin for alcoholism/smoking 

Bogenschutz et al 2015





The Future



Theoretical concepts

Addiction and Transcendence as altered states of consciousness (Metzner, 1994)

‘Transcendent or ecstatic experiences, like the classic accounts of mystical or cosmic consciousness, involve a 
widening of the focus of attention, an expansion of awareness beyond the boundaries of the ordinary or 
baseline state. Thus, such experiences involve the opposite of the addictive contractions of consciousness.’



1. Reward system - Multimodal neuroimaging investigations of the mesocorticolimbic and salience 
system and how psychedelics modulate these

2. Neuroplasticity – how psychedelics can increase the efficiency of learning in neuronal tissues 

Where can we make a start?

MolecularCircuits/Systems



Possible 
mechanisms
Serotonin & 2A receptor: plasticity  

• Neuroplasticity (cortex) ↑
• Brain development 

• Associative Learning/unlearning
Ly et al. 18. Cell

Cahart-Harris: REBUS 
& anarchic brain

Bottom-up re-
structuring of ingrained 
models of the world ?

Serotonin 2A receptor stimulation

Key psychological effects:
Connectedness & acceptance Watts,2017

Negative cognitive biases Lyons, 2018

Rumination & thought suppression Barba, 2021

Trait openness Erritzoe 2018,19

Nutt, Erritzoe, Carhart-Harris, Cell 2020

vLTP and MMN EEG

UCBJ-PET

• Expectations about standard tones  
with MMN EEG paradigm 
[Timmermann et al., 2017]

• Hierarchical differentiation of trans-
v unimodal cortex (Girn et al., 
2022, & Timmermann in press]



Cue-Reactivity

Ventral Striatum Insula

Zafar et al unpublished



Psychedelics can expand state of consciousness and the brain states

• Is this how they might treat addiction?
• Re-engage an individual with the world they live in 

Re-connect – re-calibrate – re-broaden reward?



Can psychedelics change key brain pathways driving addiction?
Reward, motivation/drive, memory, control

Volkow et al 2016

Ketamine/Classic 
Psychedelics

MDMA/Ketamine/
Classic 

Psychedelics

MDMA/Ketamine/
Classic Psychedelics?
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