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Fenomeni di tolleranza, dipendenza,
craving

Ripetuti tentativi di smettere di giocare
Interferenza in molte aree funzionali della
vita

Continua occupazione nel comportamento
d’abuso nonostante le conseguenze
avverse

Progressiva riduzione del controllo sul
comportamento d’abuso

Impegno compulsivo nel comportamento

d’abuso

DSM 5-

Gambling
Disorder

Substance-
Related and
Addictive
Disorders



Neuroimaging studies

[J The dopaminergic mesolimbic pathway from the ventral tegmental area to
the nucleus accumbens may be involved in both substance use disorders
and pathological gambling

[0 Dopamine involvement in behavioral addictions is also suggested by
studies of medicated Parkinson’s Disease patients

[0 Diminished ventral striatal activation has also been implicated in the
craving associated with substance and behavioral addictions

[0 Subjects with pathological gambling demonstrated less ventral striatal
neuronal activity with fMRI while performing simulated gambling than did
control subjects, similar to observations in alcohol-dependent subjects

Reuter et al., 2005. Nat Neurosci,8:147-8
Wrase et al., 2007. Neuroimage,35:787-794



Wired. Dopamine projections link the ventral tegmental area, nudeus
accumbens, and parts of the frontal lobe in a reward circuit that even
nondrug compulsions may alter.



DAT binding in Gambling Disorder

GIOCATORI DIFFERENZA
RECItE PATOLOGICI Cohir et MEDIA %
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Reduced genual corpus callosal white matter integrity in pathological
gambling and its relationship to alcohol abuse or dependence

Table II. Results of between group comparisons of CC diffusion

parameters.

PGs versus matched HCs

HCs (n = 19) PGs (n = 10)

ROIs Mean FA values + SD F P df
L Genu 0.587 = 0.060 0.520 = 0.073 9.446 0.004 1
R Genu 0.587 = 0.063 0.519 = 0.078 8.385 0.006 1
L Body 0.557 = 0.050 0.521 += 0.057 4.326 0.045 1
R Body 0.536 = 0.047 0.506 = 0.058 3.098 0.087 1
L Splenium  0.620 *= 0.047 0.610 = 0.060 0.328 0.570 1
R Splenium  0.609 = 0.050 0.506 = 0.058 0.242 0.626 1
Mean perpendicular = 5D
L Genu 0.512 = 0.075 0.580 + 0.113 6.186 0.018 1
R Genu 0.508 = 0.077 0.580 = 0.110 5.483 0.025 1
L Body 0.534 = 0.063 0.575 = 0.080 3.080 0.088 1
R Body 0.561 + 0.064 0.501 + 0.086 1.498 0.229 1
L Splenium  0.510 = 0.086 0.523 = 0.120 0.140 0.710 1
R Splenium  0.542 = 0.105 0.531 = 0.080 0.124 0.727 1

+ Findings of decreased FA
values in the genu of the CC in
PG subjects suggest that, like
with other disorders of behavioral
dyscontrol, white matter
microstructural abnormalities
contribute to the pathophysiology
of PG.

+ These  differences  appear
particularly relevant to
Individuals with remitted AA/AD.

Yip et al., 2011. The World Journal of Biological Psychiatry



Genetics

O

In a study of male twins using the Vietnam Era Twin Registry, 12% to
20% of the genetic variation in risk for pathological gambling and 3%
to 8% of the non-shared environmental variation in risk for pathological
gambling was accounted for by risk for alcohol use disorders!

Two-thirds (64%) of the co-occurrence between pathological gambling
and alcohol use disorders was attributable to genes that influence both
disorders, suggesting overlap in the genetically transmitted
underpinnings of both conditions

These findings are similar to those suggesting common genetic
contributions to a range of substance use disorders?

ISlutske et al., 2000. Arch Gen Psychiatry,57:666-73
2Tsuang et al., 1998. Arch Gen Psychiatry,55:967-72



Genetic aspects of pathological gambling: a complex
disorder with shared genetic vulnerabilities

the heritability of PG is estimated to be 50-60%;

PG and subclinical PG are a continuum of the same
disorder:

PG shares genetic vulnerability factors with
antisocial behaviours, alcohol dependence and
major depressive disorder;

genetic factors underlie the association between
exposure to traumatic life-events and PG

Lobo et al., 2011. Addiction



Molecular Genetics studies

[J There are very few molecular genetic studies of behavioral addictions

[0 The D2A1 allele of the D2 dopamine receptor gene (DRD2) increases
In frequency from individuals with non-problematic gambling to
pathological gambling and co-occurring pathological gambling and
substance use disorders?

[0 Several DRD2 gene single nucleotide polymorphisms (SNPs) have been
associated with personality measures of impulsivity and experimental
measures of behavioral inhibition in healthy volunteers?, but these have
not been evaluated in people with behavioral addictions

[0 Excessive internet users had higher frequencies of the long-arm allele
(SS) of the serotonin transporter gene (S5HTTLPR) than healthy
controls, and this was associated with greater harm avoidance?

1Comings, 1998. Alcohol,16:61-70; 2Hamidovic et al., 2009. Exp Clin Psychopharmacol,17:374-83;
3Lee et al., 2009. J Affect Disorders,109:165-9



Problem gamblers share deficits in impulsive
decision-making with alcohol-dependent individuals

Lawrence et al., 2009. Addiction

PG and AD groups displayed impairments in risky decision-making and
cognitive impulsivity (tasks linked to ventral prefrontal cortical dysfunction)

relative to controls.

Post-hoc effects

PG (n=21)" AD (n=21F HC (n=21)" Test statistic afl group

Cambridge Gamble Task

Total points obtained 1772 = 1205 1605 *+ 805 1551 = 592 Fizam=0.34, NS -

Bankruptcies® 5 (24%) 4 (19%) O (05%) ¥H1)=5.25,P=0.022 -

% Rational decisions 90 =19 94 + 9 96+ 9 Fizemy=1.15, NS -

Percentage wager 59 + 17 5611 48 = 113 Fizsey=3.31, P=10.043 PG=HC

Decision latency (ms) 2064 = 739 2742+ 1136 1970 = 753 Fiz56=5.74, P=0.005 AD=[PG=HC]
Information Sampling Task

Errors 5032 48+ 25 3.2+ 24 Fizsm=2.41, P=1.099 PG=HC

Boxes opened (/23) B.6 3.6 9.8 + 4.1 128 + 4.6 Fiz 4= 592, P=0.005 [PG=AD]<HC
Spatial working memaory

Total errors 233228 40.3 = 30.0 228+214 Fi257,=3.20, P=0.048 AD=|PG=HC]

Strategy 3120 6.2 31.8 + 8.5 2095+ 54 Fiz5my=0.73, N8 -
Digit span

Forwards score (/12) 9.7+ 18 B3+19 10.1 = 1.8 Fi257,=3.30, P=0.008 AD<|PG=HC]

Backwards score (/12) 8.6 = 1.0 6.5 + 2.2 7.8+ 25 Fizsmy=3.51, P=0.037 AD=PG




Lifetime estimates of substance use disorders
IN behavioral addictions

Lifetime estimates of

Behavioral addictions substance use disorder
Pathological gambling 35%—63%
Kleptomania 23%—-50%
Pathologic skin picking 38%
Compulsive sexual behavior 64%

Internet addiction 38%
Compulsive buying 21%—46%

J. E.GRANT ET AL. The American Journal of Drug and Alcohol Abuse, 36:233-241, 2010




Comorbidity with other disorders

Other psychiatric disorders, such as major depressive
disorder, bipolar disorder, obsessive compulsive
disorder, and attention deficit hyperactivity disorder,
are also commonly reported In association with
behavioral addictions

Presta et al., 2002. Compr Psychiatry,43:7-12

Grant et al., 2010. Am J Drug Alcohol Abuse,33:236-41
Di Nicola et al., 2010. J Affect Disorder,125:82-8

Di Nicola et al., 2010. Progress in NP & BP

Di Nicola et al., 2014. J Affect Disorder,167:285-298




Behavioral addictions: DSM-5

[l The DSM-5 included GD in the diagnostic category of
‘Substance-related and Addictive Disorders’ (APA, 2013).

COCAINE GAMBLING
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Addict Control Addict Control

Hooked. Brains of pathological gamblers watching a gambling video resemble those of cocaine
addicts watching a cocaine video, with relatively less activation in regions implicated in judgment
and motivation. Differences may reflect the toxic effects of cocaine exposure.
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e ———— A DStract - Our study aims to assess the prevalence of behavioural addictions in an ado-

lescent population, evaluating the effects of gender and age, and to assess the correlations
among different behavioural addictions. 2853 high school students were assessed in order
to evaluate the prevalence of behavioural addictions such as Pathological Gambling (PG),
Compulsive Buying (CB), Exercise Addiction (EA), Internet Addiction (IA), and Work
Addiction (WA), in a population of Italian adolescents. The South Oaks Gambling Screen-
Revised Adolescent (SOGS-RA), the Compulsive Buying Scale (CBS), the Exercise
Addiction Inventory (EAI), the Internet Addiction Test (IAT), and the Work Addiction
Risk Test (WART), were compiled anonymously by the students. Overall prevalence was
7.0% for PG, 11.3% for CB, 1.2% for IA, 7.6% for WA, 8.5% for EA. PG and EA were
more common among boys, while gender had no effect on the other conditions. CB was
more common among younger (<18 years old) students. The scores of all of these scales
were significantly correlated. The strong correlation among different addictive behaviours
is in line with the hypothesis of a common psychopathological dimension underlying these
phenomena. Further studies are needed to assess personality traits and other clinical dis-
orders associated with these problems behaviours.
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Table 1 Prevalence (%)
Pathological Compulsive Internet Work Exercise
Gambling Buying Addiction Addiction Addiction
Males 9.7 12.7 1.3 7.8 10.1
Females 29 9.3 1.0 1.3 6.3
Total l 1.2 1.6 2
O RN D
<18 years : 143 1.4 7.6 37
=18 years 6.0 6.3 0.7 1.5 8.3
P 0.092 <0.001 0.107 0.928 0.677
Bold values were used for p values < 0.05, indicating statistical significance

The population was made of 1142 girls (40%) and 1711 boys (60%). The age range was 13-20;
the mean age was 16.7, with a standard deviation of 1.9

O Compulsive Buying is the most prevalent disorder (11.3%), followed by Exercise Addiction (8.5%),
Work Addiction (7.6%), Pathological Gambling (7.0%), and Internet Addiction (1.2%)

b 4

Adolescent problem behaviour may both reflect an underlying
disposition toward under controlled behaviour and alter the course
of adolescent behaviour in a way that increases the likelihood of
untoward outcomes
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Behavioural addictions in bipolar disorder patients: Role of impulsivity and
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Q 158 Dbipolar euthymic outpatients vs. 200 matched healthy
controls

Q Bipolar diagnosis: BP-1: 71 (45%)

BP-11: 44 (28%)
CtD: 43 (27%)
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Co-occurrence of AUD and behavioral
addictions: relevance of impulsivity and craving

[ The aims of the study were to evaluate the occurrence of
behavioral addictions (BAs) in Alcohol Use Disorder (AUD)
subjects and to investigate the role of impulsivity, personality
dimensions and craving.

1 95 AUD outpatients (DSM-5) and 140 homogeneous controls
were assessed with diagnostic criteria and specific tests for
gambling disorder, compulsive buying, sexual, internet and
physical exercise addictions, as well as with the Barratt
Impulsiveness Scale (BIS-11) and Temperamental and Character
Inventory — Revised (TCI-R). The Obsessive Compulsive
Drinking Scale (OCDS) and Visual Analogue Scale for craving
(VASc) were also administered to the AUD sample.

Di Nicola M. et al., Drug and Alcohol Dependence, 2015



Co-occurrence of AUD and behavioral
addictions: relevance of impulsivity and craving

L1 28.4% (n=27) of AUD subjects had at least one BA, as compared
to 15% (n=21) of controls (¥2=6.27; p=.014).

AUD Controls ~ Mann Whitney U Test

Mz8D  Mz8D L Pvalue
South Oaks Gambling Sereen 0722174 038z167 3205 0001
Compulsive Buying Scale 0382267 1172203 -1995  0.046*
Serual Addiction Screening Test 4353:412 232£307 4854 <0001
Internet Addiction Disorder test 2743044 2434:400 2140 Q32
Exercise Addiction Inventory 190226140 11162497 1543 NS

* Difference 1s statistically significant; NS: not significant.

Di Nicola M. et al., Drug and Alcohol Dependence, 2015



Co-occurrence of AUD and behavioral
addictions: relevance of impulsivity and craving

0 BIS-11 (t=2.36; p=.020), OCDS obsessive (Z=-4.13; p<.001),
OCDS compulsive (Z=-2.12; p=.034) and VASc (Z=-4.94,
p<.001) scores were higher in AUD subjects with co-occurring

BAS.

Table 7. Comparison of BIS-11, OCDS and VASc scores between AUD patients with (BA™) and without (BA") co-occurring behavioral addictions.

Alcohol Use Disorder Subjects

Mann Whitney U Test/

Independent t Test

BA" (=17) BA- (n=6%)
Mz 8D Mz 8D Zit P
BIS-11 total 61.04 2867 554921037 t=-1.36 020%
OCDS total 7781261 4751379 Z=333 001*
OCDS ohsessive 4961193 2731131 Z=413 <001*
OCDS compulsive 181+1.18 1+1.71 =111 034*
VASe 3725141 1.79x131 Z=494 <001*

Legend: BIS-11: Bamatt Impulsiveness Scale; OCDS: Obsessive Compulsive Dnnking Seale; VASe: Visual Analogue Scale for Craving. * Difference is statistically sigmficant.

Di Nicola M. et al., Drug and Alcohol Dependence, 2015



Co-occurrence of AUD and behavioral
addictions: relevance of impulsivity and craving

[J The occurrence of BAs was associated with higher impulsivity
traits (BIS-11 scores; OR=1.08; p=.012) and higher craving
levels (VASc scores; OR=2.48; p<.001).

|

1 Our findings emphasize a significant rate of co-occurrence of
BAs in AUD.

1 High levels of impulsivity and craving for alcohol seem to be
associated with other addictive behaviors.

Di Nicola M. et al., Drug and Alcohol Dependence, 2015



Impulsivity

Kleptomania

Trichotillomania

Intermittent explosive disorder
Pyromania

Borderline personality disorder
Antisocial personality disorder

Histrionic personality
disorder

Substance abuse
Alcohol abuse
Pathological Gambling
Other




Proposals for a unitary
process -

Goodman (1993) proposed that addictive disorders are

manifestations of a single underlying pathology related
to the inability to self-regulate emotional states

They share characteristic patterns of behaviours such as

Impulsivity, craving and sensation seeking (Daghestani
et al., 1996)




Proposals for a unitary
process -

» Addictions, whether Induced by psychoactive
substances and behaviours, share also common
neurobiological mechanisms, (for reviews: Grant et al.,
2006; Goodman, 2008)

» Activation of the reward pathways and the involvement
of  multiple  neurotransmitters  systems, the
dopaminergic firstly, the endogenous opioids and the
serotoninergic secondly (Keane, 2004)




