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Addiction a Treatable Brain Disease



History of the concept of alcoholism

1. Moral model

2. Pharmacological 

model

3. Symptomatic model
4. Disease model

5. Learning model

6. Social model

7. Brain disease model

1976: Edwards & Gross

Biopsychosocial Model
Alcohol dependence syndrome5

http://www.pbase.com/henkbinnendijk/paterswolde


Addiction is (also) a treatable brain disease

Charles OôBrien

Nora Volkow

http://static.guim.co.uk/sys-images/Guardian/Pix/pictures/2009/12/11/1260555914199/leshner.jpg


Heritability estimates

Type of dependence Heritability

Alcohol 50ï70%

Nicotine 50ï75%

Cannabis 35ï75%

Cocaine 35ï80%

Heroin 40ï60%

Agrawal & Lynskey. Addiction 2008;103(7):1069ï1081

Heritability estimates for alcohol dependence, nicotine dependence, cannabis and other illicit drug use 

disorders across samples of twins
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Nicotine dependence

Cannabis use disorder

Any illicit drug use disorder



Alcoholism

Alcoholism 

spectrum

Conflict 

monitoring

Disinhibition

Attentional biasConditioning

etc

Candidate genes

OPRM1
DRD1

GRIN2B

DRD2
GABRA6

HTR1B

SERT
MAOA
CNR1

GABRB2
GABRG2

COMT

Reward 

deficiency

Low alcohol  

response

Phenotype

Endophenotype

Genotype

Social 

support

Insight-

oriented

psychotherapy

CBT

Medication

Neuromodulation

Pharmaco-

genetics

Gene

therapy
Ooteman et al (2006) adapted from: 

Gottesman & Gould. Am J Psychiatry 

2003;160:636ï645

Drug 

Use



I

Alcoholism

Alcoholism 

spectrum

Conflict 

monitoring

Disinhibition

Attentional biasConditioning

etc

Candidate genes

OPRM1
DRD1

GRIN2B

DRD2
GABRA6

HTR1B

SERT
MAOA
CNR1

GABRB2
GABRG2

COMT

Reward 

deficiency

Salience

Fenotype

Endofenotype

Genotype

Ooteman et al (2006) adapted from: 

Gottesman & Gould. Am J Psychiatry 

2003;160:636ï645

Hyperactive

Motivational system

Deficient

Cognitive control system

IRISA:



Reward Ą attentional bias Ą cue-reactivity Ą craving -

deficient cognitive control -Ą relapse

Repeated reward

Drug-related stimulus

Attentional bias Cue-reactivity Craving

Detection threshold
Inhibition

Relapse

Conflict registration



From reward to relief and from impulsive to compulsive

Adapted from Heilig et al., 2010

impulsive compulsive



Reward Ą attentional bias Ą cue-reactivity Ą craving -

deficient cognitive control -Ą relapse

Repeated reward

Drug-related 

stimulus    STRESS

WITHDRAWAL

Attentional bias Cue-reactivity Craving

Detection threshold
Inhibition

Relapse

Conflict registration



Conceptual Treatment Models

Pharmacological Tx



Repeated reward

Stress

Drug-related stimulus

Model for Pharmacotherapy of Addiction

14

Attentional bias Cue-reactivity Craving

Detection threshold Inhibition

Relapse

Conflict registration

Antagonist

Anti-craving

medication

Agonist

Cognitive

enhancer

Anti-stress

medication



Repeated reward

Stress

Drug-related stimulus

Pharmacotherapy Alcohol Use Disorder

Attentional bias Cue-reactivity Craving

Detection threshold Inhibition

Relapse

Conflict registration

Antagonist

ÅDisulfiram

ÅNaltrexone

ÅNalmefene

Anti-craving

drug

ÅAcamprosate

ÅTopiramate?

ÅVarenicline?

Agonist

ÅHD Baclofen?

ÅSodium Oxybate?

ÅGabapentin?

ÅC2H5OH (alcohol)

Cognitive

enhancer

ÅModafinil?

ÅLSD/Psilocybin??

doxazosine



Effective Pharmacotherapy Alcohol Dependence

Treatment Goal 1st Choice 2nd Choice 3rd Choice

Abstinence

Reduced Drinking

Acamprosate

(NNT=11)

Naltrexon??

(NNT=20)

Disulfiram

(NNT=25; NS)*

Baclofen?

Sodium Oxybate?

Naltrexon#

(NNT=11)

Topiramaat?

Gabapentin?

Modafinil??

Varenicline?

Doxasozine??

* no supervision
# off-label



Substitution Treatment in 

Alcohol Dependence



Position papers

18

2012

2015

Requirements:

* Agonist (effect)

* Oral use with longer effect

* Low toxicity

Safety measures

* Tx setting: specialist+support

* Combine with psychosocial

* Define outcomes

* No effect on polydrug use



Effective Pharmacotherapy Alcohol Dependence

Treatment Goal 1st Choice 2nd Choice 3rd Choice

Abstinence

Reduced Drinking

Acamprosate

(NNT=11)

Naltrexone??

(NNT=20)

Disulfiram

(NNT=25; NS)*

Baclofen?

Sodium Oxybate?

Naltrexone#

(NNT=11)

Nalmefene?

Topiramate?

Gabapentin?

Modafinil??

Varenicline?

Doxasozine??

* no supervision
# off-label Third choice substitution medications



Recent Consensus Statements

Addict Biol. 2018 Jul;23(4):969-986.

Front Psychiatry. 2019 Jan 4;9:708. Lancet Psychiatry. 2018 Dec;5(12):957-960.

Sodium oxybate (GHB)

Baclofen (LD/HD)
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Gabapentin probably only effective in reducing the % of heavy drinking days

Ą Can gabapentin really be regarded to be a substitution treatment?

2019



Lower total alcohol intake

Fewer emergency room admissions

Fewer police reports

6 MAPs Ą

Idem + 

improved functioning



Baclofen



Baclofen

Efficacy



* Clinical studies show conflicting results

* Baclofen is often used off-label for AD

Ą

Review by researchers and clinicians

(a) Evidence efficacy from all studies

(b) Description two treatment strategies

(c) Clinical use today 
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15 baclofen RCTs

4 meta-analyses

2014              2018               2018                2018



15 baclofen RCTs

4 meta-analyses



First meta-analysis (2014)

28

Design: Fixed-effect meta-analysis of 5 early (2002-2010) LD Baclofen RCTs. 

Results: Compared to placebo, baclofen was associated with a significant increase of 

179% in percentage of abstinent patients at the end of the trial. For secondary outcome 

measures, no significant effect of baclofen was observed compared to placebo. 

Conclusions. Our meta-analysis brings weak support towards an efficacy of low dosages 

of baclofen on the maintenance of abstinence in alcohol-dependent patients.



Studies and Findings Lasouef et al., 2014

29Fixed-effect meta-analysis of 3 small LD baclofen studies shows effect on abstinence



15 baclofen RCTs

4 meta-analyses
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February 2018

Random-effects meta-analysis including 12 RCTs

Overall significant effect of baclofen on abstinence rate (n=6: OR=2.67; NNT=8); 

No sign. effect on any of the other alcohol outcomes, craving, anxiety, depression

No stratified analysis for HD vs. LD!!       



15 baclofen RCTs

4 meta-analyses
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Å Systematic search RCTs baclofen vs placebo Ą 13 RCTs

Å Dose (# studies)

* LD baclofen (n=7), HD baclofen (n=4); LD en HD baclofen (n=2)

Å Outcomes (# studies; # patients)

* TTL = Time To Lapse (n=8; N=852)

* PDA = Percent abstinence Days (n=7; N=457)

* PAE = Percent Abstinent at Endpoint (n=8; N=1244)

Å Statistics

* Random effect model with evaluation over complete study period

* Stratification for dose (Ò 60 mg/day vs. > 60 mg/day) 

* Meta-regression for alcohol use at intake

2018
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2018
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2018

also: Rombouts et al., 2019
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Small study (N=42) with significant effects of baclofen only in the subgroup of 

patients with a life-time anxiety disorder (also: CC genotype of GABAB1 receptor gene).


