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Age effects in alcoholism

Pfefferbaum et al. 1992



MR-Volumes

Pfefferbaum et al. 1992





Alcoholism: Clin & Exp Research 2005
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Results: spectroscopy alcohol dependence
(TE 135ms)
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Alcoholism: Clin & Exp Res 1999



Fluorodeoxyglucose (FDG)-PET images of 
normal subject after placebo (diet soda) 

and ethanol (0.75 g/kg)

Wang et al., 2000



DA D2 receptors in alcoholics

Volkow et al. Psychiatry Res 2002



Alcoholic drinks



Cue reactivity

Autonomic, cognitive & behavioral responses to drug-
related stimuli

Pairing of drug effects and withdrawal effects with 
environmental stimuli during development of 
dependence (classical conditioning)

Cues control drug seeking and drug taking behavior

Relevant for maintenance of drug dependence





Methods: fMRI

• 1.5 Tesla MR-scanner (Siemens Vision)
• presentation of stimuli in a block design (~11min)

3 alcohol cues
(each 6.6 s) 

5 blocks à 19.8 s

3 neutral stimuli
(each 6.6 s) 

5 blocks à 19.8 s

3 abstract stimuli
(each 6.6 s) 

5 blocks à 19.8 s
fixation-cross

19.8 s
fixation-cross

19.8 s



Analysis of fMRI data

• Analyses with SPM
• Preprocessing (realignment, normalization)
• Computation of individual contrast images:

cues        – control stimuli

• Correlation of the BOLD response with different variables
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Reactivity to alcohol cues: fMRI studies

• Cue-elicited brain activity consistently found in the 
– striatum
– amygdala
– anterior cingulate
– prefrontal cortex
– insula

(Braus et al 2001; George et al 2001; Schneider et al 2001; Wrase et al 2002; 
Tapert et al 2003; Grüsser et al 2004; Myrick et al 2004; Tapert et al 2004)
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Single Patient
alcohol > neutral

p<.001, k>=10

y = 6 z = 0x = -9

Baseline

Visit 2



Baseline vs. visit 2
p≤0.005; KE≥10

Average of 32 patients, changes over time

Changes During Treatment



Next steps / study design: project predict
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ROIs for the ventral striatum, 
including the nucleus 
accumbens

Central µ-opiate receptor availability (V3”).

ROI analysis: interindividually
averages time activity curves, 
normalized to occipital area 
under curve  

Archives General Psychiatry 2005



Left, absolute group difference in 
V3“ between alcoholic patients
and control subjects (top). 

Right, SPM analysis of correlation
between V3“ and OCDS (voxel-
level threshold: P<.001, t>3.93). 
The large cluster in the left frontal 
cortex survived correction for the
entire volume (corrected P<.001).

Correlation between V3“ and alcohol craving

Arch Gen Psychiatry 2005



DRD2 availability & cue reactivity

11 males
Age: 45 ± 7 years
Alcohol dependent (DSM-IV)
Abstinent for at least 2 weeks
Free of any medications for at least 1 week
[18F]-DMFP PET, fMRI, ACQ

13 Control subjects (matched for age and 
gender)



DRD2 availability & craving

Heinz et al Am J Psychiatry 2004



DRD2 availability & neuronal cue reactivity

Heinz et al Am J Psychiatry 2004



DA synthesis capacity & cue reactivity

12 males
Age: 43 ± 8 years
Alcohol dependent (DSM-IV)
Abstinent for at least 2 weeks
Free of any medications for at least 1 week
[18F]-DOPA PET, fMRI, ACQ

13 Control subjects (matched for age and gender)



DA synthesis capacity & craving

Heinz et al Am J Psychiatry 2005



Therapieschema Project Predict

R
üc

kf
al

l
K

ris
en

in
te

rv
en

tio
n 

&
 E

nt
gi

ftu
ng

Selbsthilfegruppe
Medical Management
Medikation
Psychotherapie

Fo
llo

w
-u

p

Fo
llo

w
-u

p

Fo
llo

w
-u

p

Fo
llo

w
-u

p

Monate
0                    3                    6                    9 12                  15                  18

Intensivierte Therapie
~150 Pat.

Selbsthilfegruppe
Medical Management
Medikation

Fo
llo

w
-u

p

Fo
llo

w
-u

p

Fo
llo

w
-u

p

Fo
llo

w
-u

p

0                    3                    6                    9 12                  15                  18
Monate

st
at

io
nä

re
r E

nt
zu

g 
St

ud
ie

ne
in

sc
hl

us
s

Basis- Therapie
432 Pat.



Summary / Discussion

• Neuronal cue reactivity associated with treatment 
response

Replication (larger sample, other drugs)
Identification of patients at high risk
Effects of treatment (drugs, psychotherapy)
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