
Alcoholproblemen: 
hoe verder ? 

Breinwijzer 07-03-2013 



presentatie 

|  Alcohol gebruik: nadelen en voordelen. 

|  Behandelingen:  

|  Natuurlijk verloop 

|  Effectiviteit 

|  Huidige behandelingen en hoe die te 
verbeteren. 

|  De toekomst: 

|  besluit 



Goed nieuws ;-) 



54,0% 

51,2% 50,1% 
48,8% 

45,6% 

39,4% 
37,8% 

35,8% 
37,4% 

33,7% 33,4% 

30,5% 
28,1% 

30,1% 

24,6% 

21,4% 

24,9% 
23,6% 

25,2% 
22,8% 

17,3% 

13,9% 14,7% 
15,9% 

13,9% 

9,8% 10,1% 9,6% 10,3% 
9,1% 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

00-01 01-02 02-03 03-04 04-05 05-06 07-08 08-09 09-10 10-11 

Evoluties in het gebruik van tabak 

ooit- gebruik  laatste jaar gebruik  regelmatig gebruik  voortschrijdend gemiddelde 

VAD-Leerlingenbevraging 2010-2011



86,5% 85,3% 
88,4% 87,2% 

84,5% 
82,0% 

78,3% 
75,4% 

72,3% 71,5% 72,5% 72,2% 73,4% 
70,2% 70,4% 

67,3% 67,9% 
64,3% 

62,4% 63,3% 

29,0% 28,9% 27,4% 
29,3% 

26,2% 
24,0% 22,9% 22,0% 20,4% 19,5% 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

00-01 01-02 02-03 03-04 04-05 05-06 07-08 08-09 09-10 10-11 

Evoluties in het gebruik van alcohol 

ooit- gebruik voortschrijdend gemiddelde laatste jaar gebruik regelmatig gebruik 

VAD-Leerlingenbevraging 2010-2011



23,4% 
22,7% 

23,9% 
24,6% 

21,3% 

16,1% 

20,0% 
18,8% 

21,6% 

17,2% 

14,8% 
13,5% 13,1% 

14,9% 

11,9% 

8,5% 

11,8% 11,7% 
13,0% 

11,3% 

6,2% 
4,9% 

5,5% 5,7% 

3,4% 
2,7% 2,9% 2,7% 

3,5% 
2,5% 

0% 

5% 

10% 

15% 

20% 

25% 

30% 

00-01 01-02 02-03 03-04 04-05 05-06 07-08 08-09 09-10 10-11 

Evoluties in het gebruik van cannabis 

ooit voortschrijdend gemiddelde laatste jaar gebruik regelmatig gebruik 

VAD-Leerlingenbevraging 2010-2011





|  Slecht nieuws ;-(( 



Rastrick et al. 2006; Adapted from Institute of Medicine. 1990 
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Alcohol gevolgen 

Voordelen 
| Sociaal 

| Gastronomisch 

| Cardiovasculair J-curve 

| ?cognitief 

Nadelen 
| Sociaal 

| Maatschappelijk: werk/
criminaliteit/agressie/.. 

| Psychiatrisch: suicide/
depressie/zelfdestructief/… 

| Lichamelijk:  





Lifetime completed suicide ( Inskip, HM. Br J Psychiatry 1998 )
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Alcohol problemen 
verloop 



Probleem !! 

|  Verloop alcohol problematiek binnen de 
algemene bevolking…. 

|  Is heel anders dan van diegenen die in 
behandeling zijn…. 



Rastrick et al. 2006; Adapted from Institute of Medicine. 1990 
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Alcohol afhankelijkheid 
kan een dodelijke ziekte 

zijn. 
|  Park et al., 2013, opvolging patienten na 

opname voor alcohol behandeling: 

|  29% overlijden tijdens studie periode (vooral 
ten gevolge van lever problemen). 

|  = risico van overlijden vergeleken met de 
algemene bevolking sterk verhoogd: x7,12 
voor mannen,x 2,62 voor vrouwen. 



verslaving 
Een complexe, genetische problematiek 



Biologisch/gen 
60% Omgeving 
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Heritability Psychiatric Disorders Other Important Familial Traits 

~zero Language 
Religion 
 

20-40% Anxiety disorders, 
Depression, Bulimia, 
Personality Disorders 

Myocardial Infarction, 
Normative Personality,  Breast 
Cancer, Hip Fracture 
 

40-60% Alcohol Dependence 
Drug Dependence 

Blood Pressure, Asthma 
Plasma cholesterol, Prostate 
Cancer, Adult-onset diabetes 
 

60-80% Schizophrenia 
Bipolar Illness 

Weight,  
Bone Mineral Density 
 

80-100% Autism Height, Total Brain Volume 

Heritability	  Of	  Psychiatric	  
Disorders	  



Rates	  of	  alcoholism	  among	  adoptees	  	  
with	  and	  without	  biological	  alcoholic	  parents	  

Studies of male adoptees               Studies of female adoptees 

Figure 1,  
Prescott, Maes  
& Kendler, 2005 

IB.  Results from Gen Epi Studies of SUDs 



Agrawal & Linskey, 2008 
erfelijkheid verslaving 



Estimated Rate of Alcoholism in Men 
Among Relatives of an Alcoholic
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Alcoholism among Female 
Relatives of an Alcoholic  
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Alcoholism among Relatives of  
Alcoholic Probands 
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Interplay of  Genes & 

Environment 
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Rates of  Alcohol Dependence, GABRA2 and 
Marital Status  
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Schellekens et al., 2012 



Schellekens et al., 2012 



Verslavingsproces 

Use	  

addic)on	  

Relapse	  

Start gebruik: 
1.  Familie - 

gebruikscultuur 
2.  Temperament-

karakter 

Factoren geassocieerd 
transitie naar intensief 

gebruik: 
1.  Peers 

2.  Genetica /biologie 
3.  karakter 

Factoren die 
verband houden 

met herval: 
1. Craving 
2. stress 

 

Factoren die verband 
houden met transitie 

naar 
verslavingsgedrag: 

1. Genetica 
2. Effect van de 

middelen 
 



Kenmerken ernstige 
verslaving 

|  Controle verlies 

|  Craving = zucht = verstoring aandacht 

|  >>>> Blijvend gebruik ondanks negatieve 
gevolgen 



Func%oneel	  Model	  en	  Hersenstructuren	  

Volkow,	  2006	  Verslaving 19-5-2010 38 
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Behandeling 
alcohol 

psychosociaal 

farmacotherapie 

zelfhulp 



Knelpunten behandeling alcoholproblemen 

|  We weten enkel iets over de behandeling van zeer 
ernstig afhankelijke patienten.  

|  Behandelingen vooral gegroeid op basis trial en error 

|  Niet voortbouwend op kennis van onderliggende 
neurobiologische defecten. 

|  Behandeling voor iedereen hetzelfde = geen 
differentiatie = gepersonaliseerde behandeling. 

|  Heel klein behandelbereik.  

|  GEVOLG : behandelingen werken maar hebben een 
matige effectiviteit.  





Medications tested in phase II Clinical Trials for reducing drinking severity  
(without taking into account pharmacogenetic heterogenity) 

Transmittor 
system 

Medication Primary 
molecular 
target 

Effect size 

Opioid Naltrexone Μ-opioidreceptor 
antagonist 

Small 

GABA Baclofen GABA-B agonist Mixed effects 

Glutamate, GABA Acamprosate NMDA antagonist 
GABA-A agonist 

Small 

Serotonin Sertraline 5-HT transporter Small-medium 

Serotonin Ondansetron 5HT3 antagonist Small-medium 

GABA, glutamate Topiramate GABA-A antagonist medium 

Small effect size: 0.2-0.3 Medium: around 0.5; Large effect-
size: > 0.8 
 
   

After  Bankole Johnson 



Behandeling verbeteren 

|  Betere targetting = subgroepen die beter reageren 
op medicatie. 

|  Beter aansluiten op de neurobiologie: 
{  Hedonische = craving regulatie 
{  Betere zelfcontrole ontwikkelen 

|  Vergroten behandel bereik 

|  Hoe te veel gebruik aanpakken, maar sociaal 
gebruik haalbaar maken. 

|  Preventie: 
{  Primair 

{  secundair 



Improving impulse control could be an 
important target for treating alcohol 

dependence. 
 



Medications for Relapse Prevention 

Addicted Brain 

Drive 

Control 

Saliency    

Memory 

GO Strengthen prefrontal- 
striatal communication 

Executive function/ 
Inhibitory control 

Interfere with conditioned  
memories (craving) 

Teach new memories 

Counteract stress responses 
that lead to relapse 

Interfere with drug’s 
reinforcing effects 

Vaccines 
Enzymatic degredation 
Naltrexone 
DA D3 antagonists 
CB1 antagonists 

Biofeedback 
Modafinil 
Bupropion 
Stimulants 

Antiepileptic GVG 
N-acetylcysteine 

Cycloserine 

CRF antagonists 
Orexin antagonists 

STOP    Drive    

 Control    

Memory    

Non-Addicted Brain 

Saliency    
Adenosine 
A2 antagonists 
DA D3 antagonists 
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Pharmacogenetics of alcohol, nicotine and drug
addiction treatments
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Daniel J. Müller1,3
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Mental Health, Canada3 and Department of Psychiatry, University Medicine Berlin, Charité Campus Mitte, Germany4

ABSTRACT adb_287 357..376

The numerous premature deaths, medical complications and socio-economic repercussions of drug and alcohol addic-
tion suggest that improvements in treatment strategies for addictive disorders are warranted. The use of pharmacoge-
netics to predict response to medication, side effects and appropriate dosages is relatively new in the field of drug
addiction. However, increasing our understanding of the genetic factors influencing these processes may improve the
treatment of addiction in the future. We examined the available scientific literature on pharmacogenetic advancements
in the field of drug addiction with a focus on alcohol and tobacco to provide a summary of genes implicated in the
effectiveness of pharmacotherapy for addiction. In addition, we reviewed pharmacogenetic research on cocaine and
heroin dependence. Thus far, the most promising results were obtained for polymorphisms in the OPRM1 and CYP2A6
genes, which have been effective in predicting clinical response to naltrexone in alcoholism and nicotine replacement
therapy in smoking, respectively. Opinions differ as to whether pharmacogenetic testing should be implemented in the
clinic at this time because clinical utility and cost-effectiveness require further investigation. However, the data sum-
marized in this review demonstrate that pharmacogenetic factors play a role in response to addiction pharmacotherapy
and have the potential to aid in the personalization of addiction treatments. Such data may lead to improved cessation
rates by allowing physicians to select medications for individuals based, at least in part, on genetic factors that
predispose to treatment success or failure rather than on a trial and error basis.

Keywords Addiction, alcohol, cytochrome P450, personalized medicine, pharmacogenetics, smoking.

Correspondence to: Daniel J. Müller, Centre for Addiction and Mental Health, Pharmacogenetics Research Clinic, 250 College Street, R-30, Toronto, ON
M5T 1R8, Canada. E-mail: daniel_mueller@camh.net

INTRODUCTION

Alcohol and nicotine dependence are among the most
prevalent addictive disorders worldwide (Kessler et al.
1997; Grant et al. 2004). Both disorders have numerous
negative health impacts with smoking, causing 435 000
premature deaths in the United States and 5 million
deaths worldwide per year (Thome et al. 2009). Alcohol
use is linked to between 20 and 30% of oesophageal
cancer, liver disease, epilepsy and motor vehicle accidents
(World Health Organization 2002). Additionally, nicotine
and alcohol dependence are associated with large socio-
economic impacts; in wealthy nations, 6–15% of health-
care costs are estimated to result from smoking alone
(Prabat & Chaloupka 2000). Each year, tobacco smoking
and excessive alcohol intake cause approximately

440 000 (Fellows et al. 2002) and 75 766 deaths
(Mokdad et al. 2004), respectively, in the United States.
Cocaine and heroin addiction, although less prevalent,
have considerable negative impacts on individuals.
These drugs are typically associated with substantial
social decline, criminality, a large economic burden to the
society and negative health consequences, including
increased emergency room admissions (Substance
Abuse and Mental Health Services Administration
2006), elevated rates of HIV (McCoy et al. 2004),
hepatitis B and hepatitis C (Office of National Drug
Control 2004).

Current pharmacotherapy for nicotine dependence,
including nicotine replacement therapy (NRT), bupro-
pion and varenicline, significantly increase cessation
rates compared with placebo (Etter & Stapleton 2006; Wu

REVIEW

Addiction Biology
doi:10.1111/j.1369-1600.2010.00287.x

© 2011 The Authors, Addiction Biology © 2011 Society for the Study of Addiction Addiction Biology, 16, 357–376
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rTMS 

|  Repetitieve transcraniele magnetische 
stimulatie 



Transcraniele Magnetische 
Stimulatie bij Cocaineverslaafden 
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No  influence  of  one  right-sided  prefrontal  HF-rTMS  session  on  alcohol
craving  in  recently  detoxified  alcohol-dependent  patients:  Results  of  a
naturalistic  study
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a  b  s  t  r  a  c  t

Background:  Prior  research  in  substance  dependence  has  suggested  potential  anti-craving  effects  of  repet-
itive transcranial  magnetic  stimulation  (rTMS)  when  applied  to the  dorsolateral  prefrontal  cortex  (DLPFC).
However,  no  single  sham-controlled  session  studies  applied  to  the  right  DLPFC  have  been  carried-out  in
recently detoxified  alcohol-dependent  patients.  Furthermore,  no  studies  examined  the effect  of  a single
HF-rTMS  session  on  craving  in  these  patients’  natural  habitat.
Methods:  To further  investigate  the  effect  of high-frequency  (HF)-rTMS  of the right  DLPFC  on  alcohol  crav-
ing, we  performed  a prospective,  single-blind,  sham-controlled  study  involving  36  hospitalized  patients
with  alcohol  dependence  syndrome.  After  successful  detoxification,  patients  were  allocated  receiving  one
active or  one  sham  HF-rTMS  session.  The  obsessive–compulsive  drinking  scale  (OCDS)  was  administered
to  evaluate  the  extent  of  craving  just  before  and  after  the  HF-rTMS  session  (on  Friday),  on  Saturday  and
Sunday  during  the  weekend  at home,  and on  Monday  when  the  patient  returned  to  the  hospital.
Results:  One  single  blind  sham-controlled  HF-rTMS  session  applied  to the  right  DLPFC  did  not  result  in
changes  in  craving  (neither  immediately  after  the  stimulation  session,  nor  in patients’  natural  environ-
ment  during  the  weekend).
Conclusions:  One HF-rTMS  stimulation  session  applied  to  the  right  DLPFC  had  no  significant  effects  on
alcohol  craving  in alcohol  dependent  patients.  One  such  session  could  have  been  too  short  to  alter  alcohol
craving  in  a sample  of  alcohol  dependent  patients.

© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Alcohol abuse and alcohol dependence are important major
health issues in our modern society (Saddichha et al., 2010).
Alcohol dependency is considered to be a chronic disease and
relapse rates are high (Feltenstein and See, 2008). Alcohol crav-
ing represents an irresistible urge to drink and is characterized
by anticipation and preoccupation with the needed product
(Koob and Volkow, 2010) and might be an important factor as
to why patients relapse (Wrase et al., 2008). Craving appears
stronger when confronted with drugs or drug-related stimuli
or when confronted with an acute stressor and/or a residual
negative emotional state (Koob and Volkow, 2010). Because uncon-

! Corresponding author at: Psychiatric Department, University Hospital, UZBrus-
sel,  Vrije Universiteit Brussel (V.U.B.), Laarbeeklaan 101, 1090 Brussels, Belgium.
Tel.: +32 24777724; fax: +32 24777824.

E-mail address: chris.baeken@uzbrussel.be (C. Baeken).

trolled craving could be an important reason for relapse after
a period of abstinence, interventions that could reduce craving
in alcohol dependent patients are needed. Although anti crav-
ing medication is available, not all patients benefit (Johnson,
2008).

Repetitive transcranial magnetic stimulation (rTMS) is a non-
invasive technique with a treatment potential for a variety of
neuropsychiatric illnesses (George et al., 2002; Simons and Dierick,
2005). Research has revealed the potential anti-craving effects
of rTMS in substance dependence such as nicotine, cocaine and
alcohol dependence (Barr et al., 2008; De Ridder et al., 2011). Neu-
roimaging studies showed that the dorsolateral prefrontal cortex
(DLPFC) is a major component of the neural substrate for crav-
ing associated with various psychoactive substances (Mishra et al.,
2010).

Amiaz et al. (2009) found a decrease in nicotine craving after
ten consecutive days of stimulating the left dorsolateral prefrontal
cortex (DLPFC) with high frequency (HF)-rTMS, while Eichhammer
et al. (2003) found no reduction in nicotine craving after two left

0376-8716/$ – see front matter ©  2011 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.drugalcdep.2011.07.021

Een is misschien te weinig…….. 
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Transient alcohol craving suppression by rTMS of dorsal anterior cingulate: An
fMRI and LORETA EEG study!
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a b s t r a c t

It has recently become clear that alcohol addiction might be related to a brain dysfunction, in which a
genetic background and environmental factors shape brain mechanisms involved with alcohol consump-
tion. Craving, a major component determining relapses in alcohol abuse has been linked to abnormal
activity in the orbitofrontal cortex, dorsal anterior cingulated cortex (dACC) and amygdala. We report
the results of a patient who underwent rTMS targeting the dACC using a double cone coil in an attempt to
suppress very severe intractable alcohol craving. Functional imaging studies consisting of fMRI and resting
state EEG were performed before rTMS, after successful rTMS and after unsuccessful rTMS with relapse.
Craving was associated with EEG beta activity and connectivity between the dACC and PCC in the patient
in comparison to a healthy population, which disappeared after successful rTMS. Cue induced worsening
of craving pre-rTMS activated the ACC-vmPFC and PCC on fMRI, as well as the nucleus accumbens area,
and lateral frontoparietal areas. The nucleus accumbens, ACC-vmPFC and PCC activation disappeared on
fMRI following successful rTMS. Relapse was associated with recurrence of ACC and PCC EEG activity,
but in gamma band, in comparison to a healthy population. On fMRI nucleus accumbens, ACC and PCC
activation returned to the initial activation pattern. A pathophysiological approach is described to sup-
press alcohol craving temporarily by rTMS directed at the anterior cingulate. Linking functional imaging
changes to craving intensity suggests this approach warrants further exploration.

Crown Copyright © 2011 Published by Elsevier Ireland Ltd. All rights reserved.

Almost everyone in the Western world has ever used alcohol in
his/her life (92%) [5]. Alcohol dependence and/or abuse are a preva-
lent problem, affecting 8.5% of US citizens [8]. Alcohol dependence,
also known as alcoholism, is a condition characterized by impaired
control over drinking, compulsive drinking, preoccupation with
drinking, tolerance to alcohol and/or withdrawal symptoms. Thus,
in alcohol dependence there is a persistent use of alcohol despite
problems related to the use of the substance. Alcohol abuse is a con-
dition that is characterized by failure to fulfill major role obligations
at work, school, or home, interpersonal social and legal problems,
and/or drinking in hazardous situations.

It has recently become clear that alcohol addiction might be
related to a brain dysfunction, in which a genetic background and
environmental factors shape brain mechanisms involved with alco-

! Disclaimer: The authors have no financial interest in any of the methods or
treatments described in this manuscript.

! Corresponding author. Brai2n, University Hospital Antwerp, Wilrijkstraat 10,
2650 Edegem, Belgium. Tel.: +32 821 33 36; fax: +32 3 825 25 28.

E-mail addresses: dirk.de.ridder@uza.be (D. De Ridder),
sven.vanneste@ua.ac.be (S. Vanneste).

URL: http://www.brai2n.com (D. De Ridder).

hol consumption [11]. The dopaminergic and opioidergic reward
system is the major player in the pathophysiology of alcohol
addiction [11]. Craving, a major component determining relapses
in alcohol abuse has been linked to abnormal activity in the
orbitofrontal cortex, dorsal anterior cingulated cortex (dACC) and
amygdala [11]. The involvement of the anterior cingulate in alcohol
craving has been demonstrated by positron emission tomography
[12], and functional magnetic resonance imaging (fMRI) [21] which
is modulated by the dopamine D2 receptor TAQ1A allele [13]. The
ACC, extended to the posterior cingulate cortex (PCC), striatum and
posterior insula is also related to relapses in alcohol abuse [20]. The
PCC involvement in alcohol dependency and relapse has also been
shown with PET scan [20]. Furthermore the anatomical connec-
tivity as measured by diffusion tensor imaging between the ACC
and PCC in alcohol dependency is decreased along the superior
cingulate fibers in contrast to the inferior cingulate bundle, which
remains intact [16].

Transcranial magnetic stimulation (TMS) is a non-invasive tech-
nique used to modulate activity and connectivity in the brain [18].
Typically TMS is applied with a figure-of-eight coil. TMS modulates
the superficial cortical areas directly but has an indirect effect on
remote areas functionally connected to the stimulated area.

0304-3940/$ – see front matter. Crown Copyright © 2011 Published by Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.neulet.2011.03.074
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Successful deep brain stimulation of the nucleus
accumbens in severe alcohol dependence is associated
with changed performance monitoring

Jens Kuhn1*, Theo O. J. Gründler2,3*, Robert Bauer4, Wolfgang Huff1, Adrian G. Fischer2,
Doris Lenartz5, Mohammad Maarouf5, Christian Bührle5 Joachim Klosterkötter1,
Markus Ullsperger2,6 & Volker Sturm5

Department of Psychiatry and Psychotherapy, University of Cologne, Germany1, Max Planck Institute for Neurological Research, Germany2, Department of
Psychology, University of Trier, Germany3, International Centre for Ethics in the Sciences and Humanities, Eberhard Karls University of Tübingen, Germany4,
Department of Functional Neurosurgery and Stereotaxy, University of Cologne, Germany5 Donders Institute for Brain, Cognition and Behaviour, Radboud
University Nijmegen, the Netherlands6

ABSTRACT adb_337 620..623

Following recent advances in neuromodulation therapy for mental disorders, we treated one patient with severe
alcohol addiction with deep brain stimulation (DBS) of the nucleus accumbens (NAc). Before and one year following
the surgery, we assessed the effects of DBS within the NAc on the addiction as well as on psychometric scores and
electrophysiological measures of cognitive control. In our patient, DBS achieved normalization of addictive behavior
and craving. An electrophysiological marker of error processing (the error-related negativity) linked to anterior mid-
cingulate cortex (aMCC) functioning was altered through DBS, an effect that could be reversed by periods without
stimulation. Thus, this case supports the hypothesis that DBS of the NAc could have a positive effect on addiction
trough a normalization of craving associated with aMCC dysfunction.

Keywords Alcohol addiction, corticomesolimbic pathway, craving, deep brain stimulation, error-related negativ-
ity, nucleus accumbens.

Correspondence to: Jens Kuhn, Department of Psychiatry and Psychotherapy, University of Cologne, Kerpener Strasse 62, Cologne 50937, Germany.
E-mail: jens.kuhn@uk-koeln.de

Chronic alcohol consumption elicits a diffuse pattern of
neurochemical changes and is associated with a dys-
function in corticomesolimbic circuitry as well as perni-
cious cognitive impairments. The abstinent addicted
brain is primed to return to drug use when triggered by
a single use of a drug, contextual drug cues, craving or
stress. The obsessive drive toward drug use (craving) is
complemented by deficits in impulse control and
decision-making, processes thought to be mediated by
the nucleus accumbens (NAc), orbitofrontal cortex and
anterior mid-cingulate cortex (aMCC). The chronic use
of drugs therefore appears to affect higher order neu-
ronal circuitry. Executive functions, such as planning,
decision-making and attentional processes show an
amplified response to drug-related stimuli and all

subserve drug acquisition and ingestion (Kalivas &
Volkow 2005).

The ability to monitor action outcomes and deriving
appropriate adaptations in behavior, e.g. in the presence
of craving-related cues, is based on the function of a per-
formance monitoring system encompassing—among
others—two key structures, namely the NAc and aMCC
(Ridderinkhof et al. 2004). Activity of the aMCC can be
estimated non-invasively by extracting the error-related
negativity (ERN) from the scalp-recorded electroen-
cephalogram (EEG). The ERN, an event-related brain
potential associated with the commission of errors, is
assumed to be generated in the aMCC and is a psycho-
physiological marker well-suited to assess the func-
tional integrity of the performance monitoring system

*Equal contribution.

BRIEF REPORT: PRECLINICAL RESEARCH

Addiction Biology
doi:10.1111/j.1369-1600.2011.00337.x

© 2011 The Authors, Addiction Biology © 2011 Society for the Study of Addiction Addiction Biology, 16, 620–623
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Antibodies Can Reduce Brain Concentrations 

Future Research  
  Immunotherapies for  Addiction Treatment (i.e., Vaccines)   
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Maar ook niet technische 
interventies kunnen 

alcohol cravingsysteem 
veranderen 

De kracht van training 



Klinische Re-training  
(Schoenmakers et al. submitted) 

37 alcoholisten: 4 x trainen in alcohol-kliniek 
(Attentional Retraining of placebo-training).  

* Effecten op Attentional Bias  

66 

+ voorzichtige indicaties 
Klinische effecten (minder  
Terugval; kortere succesvolle  
behandelduur 



Andere training: AACTP (Fadardi & 
Cox) 

nu op www.impliciet.eu 

 Training om alcohol te 
negeren en 
achtergrondkleur te 
noemen. 

 

Eerste resultaten: 

Verminderen zucht bij 
alcoholisten en 
vergroot gevoel van 
controle. 
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Recent ontwikkeld alternatief:  

Her-training Automatische Actie-
tendensen 
 



(met Mike Rinck, RUN e.a.) 
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Meten (50% duw, 50% trek alcohol) 
Resultaten Wiers, Rinck et al, in press) 
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vooral zware 
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mu-opioid receptor gen, ook gerelateerd aan cue-induced craving 
(van den Wildenberg et al., 2007, ACER) 



Hertraining   
Ø helft naar bier toe getraind (bier: 90% trekken), helft 

er vanaf (bier, 90% duwen;  fris andersom). 

Ø  effect op automatische impulsen 

Ø  eerste effect op gedrag (studenten) 

Ø Eerste indicaties van klinisch relevante effecten 
(lopende studie kliniek) 
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Behandeling verbeteren 
|  Betere targetting = subgroepen die beter reageren op 

medicatie. 

|  Beter aansluiten op de neurobiologie: 
{  Hedonische = craving regulatie 

{  Betere zelfcontrole ontwikkelen 

|  Vergroten behandel bereik 

|  Hoe te veel gebruik aanpakken, maar sociaal gebruik 
haalbaar maken. 

|  Preventie: 
{  Primair 

{  secundair 



De kracht van training ! 

|  Alfonso et al.; executive functioning and 
mindfulness training (polydrug users). 

|  Wiers et al. (2012): werkgeheugen training 
en outcome alcohol behandeling. 



 
HET VERSTERKEN VAN COGNITIEVE ZELFCONTROLE MET MODAFINIL 
EN DE RELATIE TOT HERVAL BIJ ALCOHOLAFHANKELIJKE PATIENTEN 

  



Results: Complete 
abstinence 

Groups did not significantly differed in 
abstinence rates 

|  Abstinence rates 
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Bi-directional effects in 
subgroups 

Percentage Abstinent Days (MMRM 3-way: 
p<.001) 
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MMRM: time by treatment: p=.002 MMRM: time by treatment: p=.066 



Bi-directional effects in 
subgroups 

Postponed relapse in ADP with poor response inhibition 
with MOD 

 
 
 

 
 
 

Good Response 
Inhibition (n=21) 

Poor Response 
Inhibition (n=30) 

Log Rank (Kaplan-Meier): 
p=.708 

Log Rank (Kaplan-Meier): 
p=.022 

Only 
completers 

were 
included 



Discussion: bi-directional effects 

ü  Patients with poor response inhibition at baseline might 
benefit from modafinil.  

ü  Detrimental effects might occur in patients with good 
baseline response inhibition. 

Cools & D’Esposito, 2011 
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Behandeling verbeteren 

|  Betere targetting = subgroepen die beter reageren 
op medicatie. 

|  Beter aansluiten op de neurobiologie: 
{  Hedonische = craving regulatie 
{  Betere zelfcontrole ontwikkelen 

|  Vergroten behandel bereik 

|  Hoe te veel gebruik aanpakken, maar sociaal 
gebruik haalbaar maken. 

|  Preventie: 
{  Primair 

{  secundair 



Verslaving 19-5-2010 81 

Middel	   Jaarprevalentie	  gebruikers	   Jaarprevalentie	  verslaafden	   Verslavingszorg	   Verslaafden	  in	  
huisartsenpraktijk	  

%	  12+	   Aantal	  12+	   %18+	   Aantal	  18+	   Aantal	   %	  van	  ver-‐slaafden	   Per	  2500	   Per	  150	  

Tabak	   34	   4.400.000	   17	   2.000.000	   Nihil	   Nihil	   425	   25	  

Alcohol	   73	   9.800.000	   3,7	   280.000	   28.000	   10	   90	   6	  

Benzodia-‐
zepinen	  

4	   500.000	   3,3	   250.000	   Nihil	   Nihil	   80	   5	  

Cannabis	   3	   400.000	   0,5	   35.000	   3.500	   9	   10	   <	  1	  

XTC	   0,3	   65.000	   ?	   ?	   <	  300	   ?	   ?	   ?	  

Heroïne	   0,2	   28.000	   0,3	   25.000	   17.500	   70	   5-‐10	   <	  1	  

Cocaïne	   >	  0,4	   >	  50.000	   >	  0,3	   >	  20.000	   7.000	   <	  30	   >	  10	   1	  



Use of mental health services in Europe: results from the European Study of the 
Epidemiology of Mental Disorders (ESEMeD) project 

In 2004 in Europe, 37% of persons with a mood disorder and 26% of persons with 
an anxiety disorder were consulting formal health services in the previous 12 
months, whereas this was only 8% for persons with an alcohol use disorder!!  

Proportion of individuals consulting any type of formal health services in the previous 12 
months, according to 12-month mental disorder status 

Alonso et al. Acta Psychiatr Scand Suppl 2004; 420: 47–54 

Mental health state Unweighted, n Weighted, % 95% CI 

Overall sample 21,425 6.4 5.9–6.8 

No 12 month mental disorders 19,349 4.3 3.9–4.7 

Any disorder 2,076 25.7 23.3–28.1 

Any mood 972 36.5 32.5–40.5 

Any anxiety 1,325 26.1 23.1–29.1 

Any alcohol disorder 209 8.3 3.8–12.8 

Only one 12 month mental 
disorder 

1,435 19.6 17.1–22.2 

More than one 641 40.0 35.0–45.0 

CI=confidence interval 



behandelbereik	  

|  38,2%	  van	  de	  Europese	  bevolking	  (	  =	  164,8	  milj.)	  
lijden	  aan	  een	  psychische	  stoornis	  (12-‐maand	  
prevalentie).	  

|  13	  %	  alcohol	  en	  6%	  drugs	  lifetime	  

|  Slechts	  25%	  van	  de	  mensen	  met	  een	  psychische	  
stoornis	  krijgen	  een	  vorm	  van	  hulp.	  

|  Slechts	  10	  %	  krijgt	  de	  gepaste	  vorm	  van	  hulp	  

|  ….Wittchen	  et	  al.,	  2011.	  
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Alcohol problem severity and 
interventions 

Rastrick et al. 2006; Adapted from Institute of Medicine. 1990 

A spectrum of responses to alcohol problems 
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Public health programmes – primary preventions 

Reduced risk drinking                                        Abstinence 
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Interventions	  
Early-‐class	  room	  interventions	  



May	  2008	  -‐	  Vol.	  103	  s1,	  Des)ny	  Ma;ers:	  Childhood	  and	  Adolescent	  
Predic)on	  of	  Adult	  Alcohol	  Use	  and	  Abuse	  in	  Six	  Mul)-‐decade	  
Longitudinal	  Studies	  Page	  1-‐109	  	  



1.  Good	  Behavior	  Game	  (GBG):	  “classroom	  behavior	  
manegement””	  used	  by	  teachers	  in	  first-‐	  and	  second	  
grade	  classrooms	  …….follow-‐up	  impact	  ages	  19-‐21.	  

2.  Interven>on	  aimed	  to	  socialize	  children	  to	  student	  role	  
and	  reduce	  aggressive,	  disrup>ve	  behaviors	  
(antecedents	  of	  later	  SUD	  and	  ASPD).	  



Design	  

Randomized	  first	  &	  second	  grade	  	  

6	  GBG	  Classes	  
=	  238	  Children	  

6	  internal	  control	  classes	  
=	  169	  Children	  

2	  year	  GBG	  implementa>on	  

Follow-‐up	  19-‐21	  years	  

Results	  a^er	  1	  year	  =	  diminishment	  
aggressive/disrup>ve	  behavior	  boys.	  





ORIGINAL ARTICLE

Effectiveness of a Selective, Personality-Targeted
Prevention Program for Adolescent Alcohol Use
and Misuse
A Cluster Randomized Controlled Trial

Patricia J. Conrod, PhD; Maeve O’Leary-Barrett, BA; Nicola Newton, PhD; Lauren Topper, MSc;
Natalie Castellanos-Ryan, PhD; Clare Mackie, PhD; Alain Girard, MSc

Context: Selective school-based alcohol prevention pro-
grams targeting youth with personality risk factors for
addiction and mental health problems have been found
to reduce substance use and misuse in those with el-
evated personality profiles.

Objectives: To report 24-month outcomes of the
Teacher-Delivered Personality-Targeted Interventions for
Substance Misuse Trial (Adventure trial) in which school
staff were trained to provide interventions to students with
1 of 4 high-risk (HR) profiles: anxiety sensitivity, hope-
lessness, impulsivity, and sensation seeking and to ex-
amine the indirect herd effects of this program on the
broader low-risk (LR) population of students who were
not selected for intervention.

Design: Cluster randomized controlled trial.

Setting: Secondary schools in London, United Kingdom.

Participants: A total of 1210 HR and 1433 LR students
in the ninth grade (mean [SD] age, 13.7 [0.33] years).

Intervention: Schools were randomized to provide brief
personality-targeted interventions to HR youth or treat-
ment as usual (statutory drug education in class).

Main Outcome Measures: Participants were assessed
for drinking, binge drinking, and problem drinking be-
fore randomization and at 6-monthly intervals for 2 years.

Results: Two-part latent growth models indicated long-
term effects of the intervention on drinking rates
(!="0.320, SE=0.145, P=.03) and binge drinking rates
(!="0.400, SE=0.179, P=.03) and growth in binge
drinking (!="0.716, SE=0.274, P=.009) and problem
drinking (!="0.452, SE=0.193, P=.02) for HR youth.
The HR youth were also found to benefit from the inter-
ventions during the 24-month follow-up on drinking
quantity (!="0.098, SE=0.047, P=.04), growth in drink-
ing quantity (!="0.176, SE=0.073, P=.02), and growth
in binge drinking frequency (!="0.183, SE=0.092,
P=.047). Some herd effects in LR youth were observed,
specifically on drinking rates (!="0.259, SE=0.132,
P= .049) and growth of binge drinking (!="0.244,
SE=0.073, P=.001), during the 24-month follow-up.

Conclusions: Findings further support the personality-
targeted approach to alcohol prevention and its effec-
tiveness when provided by trained school staff. Particu-
larly novel are the findings of some mild herd effects that
result from this selective prevention program.

Trial Registration: clinicaltrials.gov Identifier:
NCT00776685

JAMA Psychiatry. 2013;70(3):334-342.
Published online January 23, 2013.
doi:10.1001/jamapsychiatry.2013.651

A LCOHOL USE IS HIGHLY
prevalent and problem-
atic among youth in devel-
oped countries1-5 and has
been reported to cost so-

ciety more disability-affected life-years than
any other health risk behavior, account-
ing for 9% of all deaths of people aged 15
to 29 years.6 Although many community-
based interventions to reduce harm asso-
ciated with underage drinking have been
found to be effective,7 they involve mul-

tilevel commitment and have proven dif-
ficult to implement in many contexts.8

Alternatively, universal school-based
prevention programs attempt to enhance
resilience in young people by increasing
knowledge about the harms of alcohol mis-
use and promote better coping skills
among children and their parents. How-
ever, several systematic reviews have con-
cluded that the evidence for such ap-
proaches is limited,9,10 with mild and
inconsistent effects on drinking out-
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ATTRITION AND
MISSING DATA

Two schools recruited to participate in the study were ex-
cluded from this trial and the consort diagram in eFigure 1.
One control school withdrew from the study after the baseline
survey (n=135), and one intervention school (n=198) was ex-
cluded from the trial after completing training because the school
was unable to commit to the full trial protocol. With respect
to follow-up rates, one control school had difficulty arranging
grade-wide assessment at the 6-month follow-up and another
experienced difficulty at the 24-month follow-up, so partici-
pants were followed up individually through telephone con-
tact with the research team and mail-in questionnaires, yield-
ing lower follow-up rates than at other time points. Logistic
regression analyses on variables representing attrition at each
follow-up period revealed that when these schools were omit-
ted from analyses, only HR status predicted attrition (odds ra-
tio [OR]=0.67, SE=0.11, P=.02). Missing data were replaced
using all available data and full information maximum likeli-
hood estimation in SPSS statistical software (SPSS Inc), follow-
ing the procedure outlined by Kenward and Carpenter,32 which
is considered valid for data missing not at random when less
than 25% of a data set is missing, which was the case for this
database.

SAMPLE SIZE
DETERMINATION

The current trial is 80% powered to detect a moderate inter-
vention by time effect in both HR and LR youth according to
the procedure and simulations developed by Heo and Leon33

to detect intervention by time interactions in longitudinal clus-
ter randomized trials. Accordingly, to detect a standardized be-
tween-group mean difference of 0.3 (P=.05) in outcomes at the
end of the trial with at least 3 measurement occasions, 420 HR
students and 420 LR students from 14 schools are required (ie,
30 HR students per school and 7 schools per intervention group).
An effect size of 0.3 is comparable to the effect sizes in previ-
ous trials of the Preventure program.17,19,20 To account for 20%
dropout during the trial (at the school and individual levels),
approximately 17 schools and 100 students per school are re-
quired.17,19,20 Analyses on 6-month outcomes in the HR group
are reported in the article by O’Leary-Barrett et al21 and were
only conducted on completion of the 18-month assessment and
published on completion of the trial.

STATISTICAL ANALYSIS

For each of 4 separate dependent measures (drinking fre-
quency, drinking quantity, binge frequency, and problem drink-
ing symptoms), 2-part latent growth models were used to model
data with a preponderance of zero observations, allowing us
to model the effects of the intervention on the probability of
engaging in a particular behavior and its effects on frequency
or quantity of the behavior when present. These models also
allow for the observation of main effects of the intervention
across time (reflected in the intercept centered at 6 months)
and time-dependent effects of the intervention (reflected in the
slope at 6-24 months). In part 1 of the model, the probability
of a drinking event in the past 6 months was separated from
the rest of the distribution by creating binary variables repre-
senting presence or absence of the behavior in the past 6 months.
This variable was then modeled through a random-effects pro-
bit model in which the probability of use was regressed on an
intercept and a growth parameter. In part 2 of the model, the
continuous indicators of the behavior (eg, frequency of drink-

ing) were modeled given their onset. We followed the proce-
dure used by Brown et al,34 testing both linear and quadratic
growth functions. Simple effects of significant interactions are
reported comparing intervention and control groups at each
level of risk. Group estimates for each of the 4 drinking behav-
iors at each time point were derived according to the method
described by Muthen35 by calculating and then averaging the
individual cumulative response probabilities and frequencies
for all members of the population using numerical integration
(Figures 1, 2, 3, and 4).

All continuous outcome variables revealed interclass (clus-
ter) correlations that were below 0.10, meaning that there was
little variance at the school level across time. Therefore, clus-
ter was not considered in the 2-part models. However, some
effect of cluster was observed for dichotomous outcomes (in-
traclass correlation coefficient=0.10), so additional analyses were
conducted using multilevel latent growth models to account
for the random effects of school on outcome (eTable 2). To de-
rive an estimate of effect size for dichotomous outcomes, ORs,
comparing odds of a behavior in an intervention vs control con-
dition, were calculated using the STATA repeated-measures logit
model, controlling for cluster, baseline drinking scores, and
demographic variables.
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Figure 1. Estimated probability of reporting drinking ! frequency of drinking
in high-risk and low-risk youth attending intervention and control schools on
the basis of 1217 respondents (53.1%) reporting nonuse at 6 months (T2),
1252 (54.6%) at 12 months (T3), 1020 (44.5%) at 18 months (T4), and 934
(40.7%) at 24 months (T5).
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Figure 2. Estimated probability of reporting drinking ! quantity of drinking
in high-risk (HR) and low-risk (LR) youth attending intervention and control
schools. T2 indicates 6 months after intervention; T3,12 months after
intervention; T4, 18 months after intervention; and T5, 24 months after
intervention.
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RESULTS

BASELINE DIFFERENCES

The mean (SD) age of the sample was 13.7 (0.33) years,
with 40.8% of adolescents in the intervention schools and
24.6% of adolescents in control schools reporting white
or European ethnic background. Control schools had more
boys (57.8%) than intervention schools (53.5%) (x2

1=7.12,
P=.05), but baseline substance use variables did not dif-
fer between intervention and control schools (Table 1).

Table 2 reports results from four 2-part latent growth
models for each drinking outcome. Model fits appear
in eTable 1. Figures 1 through 4 illustrate estimated prob-
abilities and frequency or severity of each drinking out-
come for each of the 4 groups at each follow-up point,
controlling for sex, ethnicity, and baseline drinking vari-
ables (eFigures 2-5 and eTables 1-3).

In most cases, linear functions representing change
in drinking variables resulted in the best-fitting models.
However, when the quadratic function was superior,

graphic illustration of the differences in estimated scores
from these 2 models was indistinguishable; thus, to fa-
cilitate interpretation of the data, the linear model is pre-
sented and used for group analyses (see eMaterial).

For the drinking frequency model, significant risk and
intervention effects at the intercept indicated greater over-
all postintervention drinking rates in HR relative to LR
students and lower drinking rates in the intervention rela-
tive to control schools. Simple-effects contrasts at the in-
tercept revealed that during the trial both HR and LR in-
tervention youth reported lower drinking rates relative
to their HR and LR control counterparts (! = "0.322,
SE = 0.145, P = .03, and ! = "0.259, SE = 0.132, P = .049,
respectively). The ORs estimated from a logit model in-
dicated that the intervention was associated with 29% re-
duced odds of drinking during the trial in students at-
tending intervention schools relative to students in control
schools (OR = 0.71, 95% CI = 0.51-0.99, P = .046). Al-
though the interaction term at the slope was significant,
simple-effects analyses did not reveal any significant dif-
ferences between intervention and control groups
on growth in drinking, suggesting that the intervention
effects observed at the intercept were maintained across
the 24-month follow-up. No significant findings were re-
vealed for the continuous part of the drinking fre-
quency variable, but a significant intervention by risk in-
teraction was revealed for the intercept of the continuous
part in the quantity of drinking model. Simple-effects
analyses revealed that HR youth additionally benefitted
from the intervention on quantity of drinking at the
intercept (! = "0.098, SE = 0.047, P = .04) and slope
(! = "0.176, SE = 0.073, P = .02) relative to their HR
control counterparts. Simple contrasts comparing LR
intervention youth to LR control youth on quantity
of drinking did not reveal significant differences.

The binge drinking model revealed a significant risk
by intervention interaction at the intercept of the binge
drinking dichotomous measure, which was explained by a
significant difference in binge drinking rates at the in-
tercept between HR and LR youth in the control schools
(! = "0.400, SE = 0.179, P = .03) and no significant dif-
ference between HR and LR youth in intervention schools
(P = .64). The intervention was associated with a 43% re-
duced odds of binge drinking during the trial in HR stu-
dents (OR = 0.57, 95% CI = 0.41-0.80, P # .001). Al-
though the risk by intervention interaction at the slope
indicates different effects of the intervention on growth
in binge drinking in HR and LR groups, simple con-
trasts indicated that both HR and LR intervention groups
had significantly reduced growth in binge drinking rates
from 6 to 24 months relative to their control HR and LR
counterparts (! = "0.716, SE = 0.274, P = .009, and
! = "0.244, SE = 0.073, P = .001, respectively). To-
gether, these results suggest a delayed intervention ef-
fect in LR youth that gradually increased from 6 to 24
months such that by the end of the trial the LR interven-
tion group had a 35% reduced odds of binge drinking
relative to the LR control group (OR = 0.65, 95%
CI = 0.42-1.0, P = .05). For the continuous part of the
model, a significant interaction at the slope indicated that
the intervention was additionally associated with slower
growth in frequency of binge drinking in the HR group
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Figure 3. Estimated probability of reporting binge drinking $ frequency of
binge drinking in high-risk (HR) and low-risk (LR) youth attending
intervention and control schools. T2 indicates 6 months after intervention;
T3,12 months after intervention; T4, 18 months after intervention; and T5, 24
months after intervention.
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Figure 4. Estimated probability of reporting problem drinking symptoms $
severity of problem drinking symptoms in high-risk (HR) and low-risk (LR)
youth attending intervention and control schools. T2 indicates 6 months after
intervention; T3,12 months after intervention; T4,18 months after
intervention; and T5, 24 months after intervention.
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Besluit 

|  Behandeling voor alcohol problemen werkt redelijk !! 

|  Het beste en goedkoopste wat we kunnen doen is 
de bestaande behandelingen bij meer patienten 
brengen !! 

|  Daarnaast kunnen we de behandel effectiviteit 
verbeteren door beter in te spelen op onze kennis 
van de neurobiologie 

|  Gepersonaliseerde behandeling wordt de toekomst 
o.m. farmacogenetica: 3-7j ? 

|  Neuromodulatie ook toekomst, maar nog niet voor 
nu: 5-15 jaar ? 




