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Impaired regulation of impulse is a central feature in several
psychiatric disorders and behaviors, including drug use dis-
orders, cluster B personality disorders such as borderline
personality disorder, bipolar disorders, and suicide attempts.
The DSM-IV’s “impulse control disorders (ICDs) not spec-
ified elsewhere” (1) have historically received less attention
than other psychiatric conditions. This heterogeneous
group of illnesses includes intermittent explosive disorder,
kleptomania, pyromania, pathologic gambling (PG), tri-
chotillomania, and ICDs not otherwise specified. We review
the neurobiology and treatment of one of these ICDs, PG,
and describe the nature and treatments of several other po-
tentially related conditions that have recently received in-
creased attention: (a) compulsive buying (CB); (b) compul-
sive sexual behavior (CSB); and (c) compulsive computer
use (CCU). These disorders, linked by a failure to resist
urges to engage in ultimately self-destructive behaviors, ap-
pear to be relatively common, frequently go unrecognized
for considerable periods, and may constitute greater threats
to personal health than is often appreciated.

PATHOLOGIC GAMBLING

Descriptions of gambling and gambling disorders are found
in some of the earliest human records (2,3). Historically,
gambling has been viewed as a sin and later as a vice (2-5).
More recently, disordered gambling has been seen as an
illness determined by genetic and environmental factors and
individual decision making. The most extreme form of dis-
ordered gambling, PG, was first included in the DSM in
1980 (1). Since that time, there has been increasing research
into the clinical features and neurobiological causes of PG.
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Theoretic Conceptualizations

PG has been described as sharing features with several
groups of disorders (Fig. 120.1). Some authors have hypoth-
esized that PG lies along a compulsive-impulsive spectrum
(6,7), and PG represents an obsessive-compulsive (OC)
spectrum disorder (8—10). Consistent with the classification
of PG as an OC-spectrum disorder, individuals with PG
engage in repetitive (gambling-related) behaviors, often in
response to overwhelming thoughts to engage in the behav-
ior (11). Studies of comorbidity between OC disorder
(OCD) and PG have yielded mixed results, with some stud-
ies finding rates of OCD in individuals with PG higher
than in the general population (12,13), whereas others have
not found elevated rates of comorbidity (14—17) or elevated
rates of positive family histories for PG in patients with
OCD (18). A direct investigation into OC characteristics
of individuals with PG found that those with PG scored
significantly higher than those without on the Padua Inven-
tory (19). The differences clustered within two factors corre-
sponding to obsessive qualities of impaired control over
mental activity and worries of losing control over motor
behavior, respectively (19). Although the findings support
the notion that PG lies toward the impulsive end of a com-
pulsive-impulsive spectrum, the authors cite a central differ-
ence between gambling in PG and repetitive behaviors in
OCD (19). Namely, gambling and actions in other ICDs
are often related as pleasurable or egosyntonic, whereas per-
formance of repetitive activities in OCD is generally de-
scribed as egodystonic. Although one study reported the
possibility of the association of PG and OCD with the Hun-
tington disease mutation in a family with PG, OCD, and
Huntington disease (20), the neurobiological similarities
and differences between PG and OCD remain to be defined
more clearly, to explore their relatedness further.
Researchers and clinicians have also described PG as an
addiction and have cited similarities to substance use disor-
ders (21-23). In fact, the diagnostic criteria for PG were
modeled after those for substance dependence (1) and in-
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Pathological Gambling (PG)

FIGURE 120.1. Proposed conceptual model for relationships be-
tween pathologic gambling (PG) and other psychiatric conditions.
ADHD, attention-deficit/hyperactivity disorder.

clude aspects of tolerance, withdrawal, and failed attempts
to control the destructive behavior. High rates of comorbid-
ity are observed between PG and substance use disorders.
Individuals with PG have high rates of substance use disor-
ders, with rates of nicotine dependence approaching 70%
(24), alcohol abuse or dependence in the range of 45% to
55% (12,25), and other drug use problems nearing 40%
(26). Conversely, individuals with substance use disorders
are four- to tenfold more likely to have PG (27): 9% of
opiate addicts in methadone maintenance (28), 17% of al-
cohol abusers (29), and 15% of cocaine addicts (30) have
PG. The high rates of comorbidity have implications with
regard not only to potential similarities in the underlying
neurobiological bases of PG and substance use disorders,
but also to the clinical needs of individuals with PG. Specifi-
cally, individuals dually diagnosed with a substance use dis-
order and PG were found to require more psychiatric admis-
sions and detoxifications than individuals with a substance
use disorder without PG (31). A separate study found that
individuals with comorbid substance use disorders and PG
were at greater risk for contemplated and attempted suicide
than individuals with either diagnosis alone (32). These and
other findings (33,34) indicate that dually diagnosed indi-
viduals with PG appear to be more severely ill than those
with either illness alone. Taken together with emerging data
suggesting neurobiological similarities between substance
use disorders and PG (see the later discussions of genetics
and neuroimaging), there is mounting evidence supporting
the notion of substance use disorders and PG lying along
an addiction spectrum.

High rates of other psychiatric disorders, particularly
mood, attention-deficit, and antisocial personality disor-
ders, have also been described in individuals with PG (24,
35-37). Some data suggest that individuals with features
of some of these disorders (e.g., cycling mood disorders)
could benefit from different treatment interventions (see

TABLE 120.1. PROPOSED ROLES FOR
NEUROTRANSMITTER SYSTEMS IMPLICATED
IN THE PATHOPHYSIOLOGY OF PATHOLOGIC
GAMBLING

Neurotransmitter Proposed Role

Norepinephrine Arousal, excitement

Serotonin Behavioral initiation and cessation
Dopamine Reward, reinforcment
Opioids Pleasure, urges

the later discussion on pharmacotherapy). Further studies
are warranted to investigate the precise relationships be-
tween these disorders and PG.

Biochemistry

Multiple factors, including behavioral initiation, arousal,
reward and reinforcement, and behavioral disinhibition,
have been described as contributing to or disordered gam-
bling behavior in PG (38). Unique roles for specific neuro-
transmitters have been hypothesized as mediating aspects
of PG and other ICDs (Table 120.1). Specifically, serotonin
(5-HT) has been described as important in behavioral regu-
lation (behavioral initiation and inhibition, including con-
trol of aggressive and other impulses) (38—41). Data sup-
port a central role for norepinephrine (NE) in the control
of levels of arousal and detection of novel or aversive stimuli
(42). Multiple lines of evidence from studies of human and
other organisms cite dopamine (DA) function, particularly
within the mesocorticolimbic (MCL) pathways, as critical
in processing and modulating rewarding and reinforcing
stimuli and behaviors (43—45). Abnormalities in these neu-
rotransmitter systems as they relate to PG are explored in
the following sections.

Serotonin

A role for 5-HT system dysfunction in the neurobiology of
PG has come from results of pharmacologic challenge stud-
ies (38,46). The 5-HT and NE reuptake inhibitor clomi-
pramine (CMI) has been used to investigate neurochemical
responses in individuals with PG as compared with those
without PG (46). Eight men and women with PG and eight
age- and gender-matched controls received a relatively low
intravenous dose of clomipramine (12.5 mg), one that the
authors argued targeted primarily the 5-HT transporter
(46). The persons with PG in comparison with controls
were found to have at baseline lower prolactin levels and
exhibited significantly blunted prolactin increases 60 min-
utes after clomipramine administration (46). The blunted
prolactin response suggests the possibility of diminished 5-
HT transporter binding in individuals with PG.
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An independent challenge study investigating 5-HT
function in individuals with PG was undertaken by DeCaria
and colleagues (38). The investigators administered meta-
chlorophenylpiperazine (m-CPP) to 10 men with PG and
10 healthy male control subjects. m-CPP, a metabolite of
the antidepressant trazodone and a partial 5-HT; and 5-
HT, receptor agonist, binds with high affinity to 5-HT 4,
5-HTp, 5-HT,4, 5-HT ¢, and 5-HT3 receprors, with par-
ticularly high affinity for 5-HT,c receptors (47-49). 5-
HT,¢ receptors, localized to brain regions including the
cortex and caudate, have been implicated in mediating as-
pects of mood, anxiety, appetite, behavior (including sexual
activity), and neuroendocrine function (50,51). The investi-
gators found that individuals with PG reported a euphoric
response or “high” after m-CPP administration, a finding
similar to those reported for other disorders such as antiso-
cial personality disorder (52), borderline personality disor-
der (53), trichotrillomania (54), and alcohol abuse or depen-
dence (55), in which impulsive or compulsive behaviors are
prominent. In addition to differences in behavioral reac-
tions, PG subjects demonstrated altered biochemical re-
sponses to the m-CPP challenges. Specifically, increases in
prolactin levels were observed in persons with PG, with
greater prolactin responses correlating with increased gam-
bling severity.

Additional support for 5-HT dysfunction in individuals
with PG has been obtained from investigations of cerebro-
spinal fluid (CSF) (56). Initial studies into the chemical
composition of CSF from men with PG found no signifi-
cant differences in levels of 5-HT or its metabolite 5-hy-
droxyindolacetic acid (5-HIAA) as compared to levels in
healthy men (57-59). Given that multiple factors can com-
plicate evaluation of CSF data (56,60,61) and the finding
that men with PG have significantly longer CSF tapping
times than healthy male controls (62), the authors calculated
the concentrations of monoamine metabolites per minute
of tapping to obtain an estimate of mass flow through the
lumbar puncture needle. When taking tapping time into
account, levels of 5-HIAA, as well as those of the NE metab-
olite 4-hydroxy-3-methoxyphenyl glycol (HMPG), were
found to be significantly lower in the group of men with
PG. These findings, particularly in light of reports of low
CSF levels of 5-HIAA in individuals with impulsive charac-
teristics, such as those attempting suicide (39—-41), lend
further support to a central role for 5-HT in the underlying
pathology of PG. Additional data emerging from pharmaco-
therapy trials, neuroimaging studies, and investigations into
monoamine oxidase (MAQO) function (see later) are also
consistent with 5-HT dysfunction in PG. Further studies
are needed to define the nature and extent of 5-HT pertur-
bations in PG more precisely, particularly as they relate to
specific aspects of PG (e.g., behavioral initiation or cessa-
tion) and subgroups of individuals with PG (e.g., as distin-
guished by such characteristics as gender or comorbid diag-
nosis).

Dopamine

Data support positing a role for DA in reinforcing and re-
warding aspects of gambling in PG. Multiple lines of evi-
dence from studies investigating the neurochemical bases
of drug use disorders have implicated the MCL DA system
in the mediation of rewarding and reinforcing behaviors
(43—-45). Studies in humans with cocaine dependence have
found MCL regional brain activations after a cocaine-in-
duced rush (63) or viewing of cocaine-related videotapes
(64), and occupancy of the DA transporter has been corre-
lated with cocaine’s euphorigenic effects (65). A role for
DA in the rewarding and reinforcing aspects of gambling
has been proposed (38,66). To explore this hypothesis,
Bergh et al. analyzed CSF from ten men with PG and seven
matched male controls (59). Decreased levels of DA and
increased levels of the DA metabolites 3,4-dihydroxyphen-
ylacetic acid (DOPAC) and homovanillic acid (HVA) were
observed in the PG subjects (59). The authors concluded
these findings to be consistent with an increased rate of DA
neurotransmission, although more recently the same group
did not find decreased HVA levels when correcting for CSF
flow rate (56).

A separate study investigated peripheral levels of DA
under gaming conditions (67). Plasma levels of DA were
measured when subjects played Pachinko machines, de-
scribed as a popular form of recreation in Japan and one
that combines elements of pinball and slot machines. The
authors reported that after a winning streak described as a
“fever,” six men who were regular Pachinko players were
found to have elevated levels of DA. The authors suggested
the DA changes may be related to the motivational processes
underlying repeated Pachinko playing. Alterations in mea-
sures of arousal, NE, endogenous opiates, and immune sys-
tem function were also described. Although the results of
the foregoing studies and additional evidence from neu-
roimaging and molecular genetic studies suggest DA dys-
function in PG (see later), more studies are needed to clarify
the involvement of DA pathology in PG.

Norepinephrine

NE has been hypothesized as mediating aspects of arousal,
attention, and sensation seeking in individuals with PG (38,
57,58,68). To investigate, Roy et al. measured urinary, pe-
ripheral, and central levels of NE or the NE metabolites
MHPG and vanillylmandelic acid (VMA) and found the
PG subjects to have higher CSF levels of MHPG and higher
urinary measures of NE (57). In a subsequent report, the
investigators found in the same group of 17 men with PG
originally studied, scores of extraversion on the Eysenck
Personality Questionnaire were found to correlate positively
and significantly with CSF and plasma levels of MHPG,
urinary measures of VMA, and the sum of urinary levels of
NE and NE metabolites (58). More recently, increased CSF



1728  Neuropsychopharmacology: The Fifth Generation of Progress

levels of NE and MHPG were found in a second group of
men with PG (59), although a subsequent report from the
same research team reported findings of decreased MHPG
in men with PG when correcting for CSF flow.

As mentioned in the section on DA, a study of male
Pachinko players found NE system changes under gaming
conditions (67). Specifically, blood levels of NE were found
to increase from baseline over time during Pachinko play,
with statistically significant changes noted at the onset and
end of Pachinko “fever.” Levels of NE decreased but re-
mained significantly elevated 30 minutes after the end of
“fever.” Alterations in heart rate, a physiologic measure-
ment associated with arousal, was also observed, with peak
heart rate measured at the start of “fever.”

Monoamine Oxidase Activity

The MAOs, subtypes MAO A and MAO B, are enzymes
that metabolize NE, 5-HT, and DA (69). Peripheral MAO
derived from platelets is of the MAO B subtype and has
been suggested to be an indicator of 5-HT function (70,
71), although MAO B also binds with high affinity to and
catabolizes DA (69). Decreased platelet MAO activity has
been reported in association with impulsive behaviors (72,
73), high levels of sensation-secking (74-76), and ICDs,
including eating disorders (77). Individuals with PG have
also been reported to exhibit decreased platelet MAO activi-
ties (78,79). In one study, 15 men with PG were found to
have MAO activities 26% lower than those in a group of
25 male controls (78). A separate study involving 27 men
with PG found MAO activity levels 41% lower than in
matched male controls (79). Each group investigated per-
sonality and sensation-seeking characteristics of the PG and
control groups and found statistically significant differences.
However, no clear picture emerged regarding correlation of
the characteristics with MAO levels, with no associations
maintained after Bonferroni correction application in one
study (79) and a positive correlation between MAO and
several measures of sensation-secking in the other (78).

Stress Response Pathways

Immune system and cortisol changes have been related to
gaming behaviors. The foregoing study involving Pachinko
players (67) found alterations in T cells (decreased number
of T cells and decreased CD3-56 activity) and natural killer
cells (increased number of natural killer cells without change
in activity). A separate study of male and female Kimberley
aborigines found significantly higher cortisol levels on days
in which gambling behavior was concentrated (Thursdays
and Fridays) as compared with temporally distinct days
(Mondays and Tuesdays) (80). Significantly higher epi-
nephrine levels were also found on the gambling-con-
centrated days, a finding further implicating adrenergic
function in gambling behaviors. Although higher on gam-

bling-concentrated days, differences in blood pressure mea-
surements did not reach statistical significance. A separate
study found no evidence of abnormal cortisol responsivity
on a dexamethasone suppression test in 21 men with PG
(81). Independently, CSF levels of corticotropin-releasing
hormone and corticotropin were found not to be signifi-
cantly different between healthy and PG-affected men (57).
Additional studies investigating immune and stress hor-
mone function in gambling and PG situations are war-
ranted, in light of the foregoing data and reports of increased
rates of physical health problems in individuals with PG
(82).

Opioidergic Pathways

Given (a) the role of endogenous opioids in mediating levels
of pleasure and (b) the p-opioid receptor (mOR) in modu-
lating reward and reinforcement DA pathways by disinhibi-
tion of y-aminobutyric acid (GABA) input to DA neurons
in the ventral tegmental area (83,84), studies exploring 3-
endorphin function in gaming behaviors has been explored.
In the previously detailed Pachinko study (67), blood levels
of B-endorphins were found to be elevated during Pachinko
play, peaking during the start of "fever.” These findings, in
conjunction with the results from preliminary studies of the
mOR antagonist naltrexone in the treatment of PG (see
later), suggest further investigation into opioid function in
PG are warranted.

Other Neurotransmitter Systems

Studies of the possible dysregulation of other neurotrans-
mitter systems as related to PG have been undertaken. re-
sults of most of these studies to date have been negative, with
statistically nonsignificant differences observed between PG
and healthy male subjects with regard to CSF levels of neu-
ropeptide Y (57,85), galanin (86), GABA (87), “diazepam-
inhibitor binding” (57,88), neurotensin (57) , somatostatin
(57), or growth hormone—releasing hormone (57). One
study did find decreased levels of the inhibitory neurotrans-
mitter taurine in the CSF of men with PG as compared
with healthy controls (89).

Neuroimaging Studies

Few neuroimaging studies directly investigating PG have
been performed to date. One study investigated the poten-
tial role of the MCL DA system in a study in which partici-
pants were paid increasing amounts of money depending
on the skill level reached while playing a video game (90,
98). Positron emission tomography (PET) studies using
1 C-labeled raclopride, a ligand with high affinity for D2-
like DA receptors (D2Rs), found decreased levels of striatal
binding in eight male study subjects playing a tank video
game as compared with when they viewed a gray screen
image (90). The authors concluded that the observed 13%
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reduction in [su>11C]Jraclopride signal during the gaming
condition is consistent with at least a twofold increase in
levels of extracellular DA. Because the game involved in-
creasing monetary reward associated with each skill level
reached during the video game, the paradigm is similar but
not identical to actual gambling.

An independent study investigated for specific DA and
5-HT abnormalities in individuals with PG (91). Using
PET, the researchers found decreased striatal binding in
PG subjects of [''C] N-methylspiperone, a ligand with high
affinity for D2Rs and 5-HT,4 and 5-HT ), receptors (92).
The striatal signal, corresponding to D2R-receptor occu-
pancy, could be explained by muldple, non—mutually ex-
clusive possibilities including decreased numbers of avail-
able D2Rs, decreased affinity of D2Rs for the tracer, or
increased synaptic concentrations of DA. PG subjects were
also found to have impaired performance on multiple neu-
rocognitive tests, including the Halstead-Reitan, Wisconsin
Card Sort, Shipley, and California Verbal Learning. Re-
gional cerebral blood flow to the frontal cortex and anterior
cingulate was found to be significantly lower in PG as com-
pared with healthy subjects during performance of an audi-
tory continuous performance attention task. These findings
are consistent with prior studies implicating involvement of
the frontal cortex and anterior cingulate in attention (93),
among other processes, and suggest a role for these brain
regions in mediating attentional deficits in individuals with
PG (35).

Multiple neuroimaging studies into the neural bases of
drug use disorders have been performed. Studies of drug
craving, a central component in relapsing behavior, have
repeatedly identified the involvement of anterior cingulate
activation (63,64,94,95), among other brain regions. Stud-
ies investigating whether similar brain regions may be in-
volved in PG are under way, with preliminary data suggest-
ing the involvement of parallel neural activities (96,97).

Decision Making

An instrument called the lowa Gambling Task has been
developed and used in investigations into decision making
(98-101). The tool involves four piles of cards, each associ-
ated with predetermined patterns of rewards and punish-
ments. Selection from two of the piles, each associated with
lower rewards and lower punishments, will ultimately result
in long-term gains, and selection from the other two piles
will result in long-term losses. Without prior instruction
into the reward and punishment profile of each pile, individ-
uals are instructed to select from the piles and to maximize
gains. Interestingly, individuals with stroke lesions in either
the ventromedial prefrontal cortex (VM) or amygdala per-
form worse than healthy subjects on the task (100,101).
Additionally, those with VM lesions not only do not im-
prove over time with repeat performance, but also fail to
exhibit changes in skin conductance associated with the de-

cision-making processes (102). Individuals with substance
use disorders also have demonstrated impaired performance
on the Towa Gambling Task (103-105), and poor petfor-
mance has been shown to correlate with decreased blood
flow measurements to the VM in cocaine-dependent sub-
jects (105,106). The extent to which dysfunction of the
VM, amygdala, or other brain regions involved in regulation
of emotion and decision making may be involved in the
pathophysiology of PG remains to be explored more com-
pletely.

Genetics

Twin studies investigating disordered gambling behaviors
have been published (107,108). One study observed signifi-
cantly greater rates of similarities in male monozygotic as
compared with male dizygotic twins with regard to partici-
pation in past-year high-action forms of gambling (e.g., ca-
sino card, lottery, or gambling machine) (108). No differ-
ences were observed in the two groups of males with regard
to measures of low action forms of gambling or in female
monozygotic versus dizygotic groups with regard to past-
year participation in either high- or low-action forms gam-
bling. A larger study used the monozygotic (n = 1,869
pairs) and dizygotic (n = 1490 pairs) twins who served in
the military in the Vietnam War era on whom questions
pertaining to PG from the Diagnostic Interview Schedule
Version III-R were available (107). The authors found in-
herited factors to contribute between 35% and 54% of the
liability for each of the five individual PG-related factors.
Higher degrees of familial contribution were estimated for
the reporting of three (56%) or four (62%) or more of the
individual PG-related factors. The results are comparable
to findings derived from the same sample for the heritability
of drug use disorders, with 34% and 28% of the variance
accounted for by genetic and shared environmental factors,
respectively (109). The findings reported by Eisen et al.
suggest that familial factors explain a substantial portion of
the risk for experiencing symptoms or behaviors consistent
with PG. The findings are consistent with the notion that
genetic influence significantly affects the risk of developing
PG.

Molecular genetic investigations into the origin of PG
have been performed (110-115). Investigations described
to date have been association studies exploring the involve-
ment of genes related to NE, 5-HT, and DA systems. The
first of these studies investigated a role for the D241 allele of
the D2R, an allele previously reported by the same research
group to be implicated in such compulsive-addictive behav-
iors as drug abuse, cocaine abuse, and compulsive eating
and smoking (116,117). In a group of 171 whites with PG,
50.9% carried the D2A1 allele as compared with 25.9% of
the control group (odds ratio (OR) = 2.96; p .0000001)
(110). Additionally, gambling severity was found to corre-
late with an increased likelihood of carrying the D241 allele,
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and the group of individuals without compared with those
with a history of a major depressive episode were more likely
to carry the D241 allele (110). This latter finding suggests
that differences in underlying motivations for gambling and
comorbidity may be important factors in relation to the
genetics of PG.

Comings and colleagues also investigated associations of
PG with polymorphic variants of the D1, D3, and D4 re-
ceptors (111,112,115). The authors found the frequency of
the Dde I allele of the D1 receptor (D1R) to be significantly
higher as compared with controls in each of three groups:
pathologic gamblers, tobacco smokers, and Tourette syn-
drome probands (111). A negative association for heterozy-
gosity at the Dde I polymorphism was observed for all three
disease groups. Given the findings of this (111) and their
prior study (110) and the roles of the DIR and D2R in
modulating rewarding and reinforcing behaviors (118), the
authors proposed for the genetic variants at the D2R and
D1R with regard to PG the possible existence of heterosis.
Heterosis, with regard to populations, refers to a situation
in which the progeny (hybrid) has a significantly greater
effect on phenotype than either parental strain (e.g., certain
hybrid strains of corn exhibiting increased vigor) (115).
More investigations are needed to replicate the findings in
other populations of individuals with PG and to determine
the functional significance of the findings.

Allelic variants of the D4 receptor (D4R) differing in
the number of 48-base pair nucleotide repeats have been
implicated in some studies of novelty-seeking behavior
(119,120), but not others (121—-124). Moreover, the corre-
sponding proteins derived from the allelic variants demon-
strate functional differences (125), a finding lending further
support to the concept that differences in the genetic com-
position of the groups at the D4R site may be directly re-
lated to differences in D4R function. Two groups have inde-
pendently investigated a role for the D4R in PG (113,115),
with each group finding differences in groups of individuals
with PG. Perez de Castro and colleagues reported a signifi-
cant positive association between PG and the longest allele
of the D4R (D7), with a stronger association observed in
the female group and a nonsignificant relationship seen in
the male group (113). Conversely, Comings and colleagues
reported no significant association between the D7 allele
carriers and PG, although a significant positive association
was found with regard to the number of individuals with
a high number of 48-base pair repeats (five to eight) and
PG (115). The authors also reported an increase in heterozy-
gosity at the D4R allele in association with PG, invoking
the notion of heterosis. Discrepancies in the findings of the
two groups may be explained by genetic heterogeneity, or
the genetic contributions from these loci may be additive
or modest. Taken together, the findings support a potential
role for the D4R in PG, and further studies are warranted to
clarify the relationship. Comings and colleagues also found a
decrease in heterozygosity of the Msc 7 allele of the D3

receptor individually in groups with PG or Tourette syn-
drome (112). The multiple genetic findings implicating do-
paminergic genes in PG lend further support for a role for
DA in PG.

Molecular studies have been performed with regard to
genes involved in modulating 5-HT function (112,114).
One report did not find a statistically significant association
between PG and allelic variants of the tryptophan 2,3-diox-
ygenase gene, whose gene product regulates 5-HT metabo-
lism (112). A variant of the 5-HT transporter (5-HTT)
promoter region (126), associated with altered protein
expression (127), was previously implicated in anxiety (127)
and depression (128). Specifically, individuals with at least
one copy of the short variant, associated with decreased
protein levels, were found to have higher measures of anxiety
or depression (127,128). Ibanez and Perez de Castro and
their colleagues reported an increased association between
the short (less functional) variant and PG in the group of
males but not females studied, with increasing association
observed with increasing severity of PG (129). These find-
ings (a) further support a role for 5-HT dysregulation in PG
and (b) suggest the direct target of 5-HT reuptake inhibitors
(SRIs), drugs with apparent efficacy in the treatment of PG
(see later), may be differentially regulated in certain groups
with PG. Further studies are warranted to replicate and
extend these findings.

Treatment

Multiple interventions, including imaginal desensitization
(130) and aversion therapies (131), have been examined for
the treatment of PG (132). Many treatments explored to
date have often been inadequate. Arguably the most long-
standing form of treatment, Gambler’s Anonymous (GA),
is associated with an 8% 1-year retention rate, with most
participants leaving after one or two meetings (133). Prelim-
inary results of investigations into the efficacy of cognitive
behavioral therapy appear promising (134,135), although
additional studies, particularly with regard to and in con-
junction with pharmacotherapies, are warranted.

Psychopharmacology

Relatively few investigations have been performed into the
tolerability and efficacy of drug treatments for PG (Table
120.2). Although most studies involve case reports or series,
larger-scale, placebo-controlled trials are emerging.

Mood Stabilizers

Lithium, a salt with mood stabilizing properties believed to
modulate 5-HT systems (136), has been examined in the
treatment of PG (137). In three men with PG and comorbid
cycling mood disorders, lithium, at daily doses reported up
to 1,800 mg per day, was found to be at least partially
effective in controlling gambling, cycling mood, hypomania
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TABLE 120.2. PSYCHOPHARMACOLOGIC TRIALS IN PATHOLOGIC GAMBLING
Catagery Reference Drug Sample Design Outcome
Mood stabilizers
Moskowitz, Lithium 3 males with comorbid Open-label Improved control
1980 (137) cycling mood of gambling, cycling

Haller & Hinterhuber,
1994 (138)

Serotonin reuptake
inhibitors
Hollander, et al.,
1992 (140)

Hollander, et al.,
1998 (141)

Hollander, et al.,
2000 (142)

Blanco-Jerez, et al.,
1999 (143)

De La Gandera, et al.,
1999 (144)

Kim, 2000 (145)

Opioid antagonists ~ Kim, 1998 (152)

Crockford &
El-Guebaly,
1998 (153)

Carbemazepine

Clomipramine

Fluvoxamine

Fluvoxamine

Fluvoxamine

Fluoxetine

Paroxetine

Naltrexone

Naltrexone

disorders

1 male

1 female with comorbid
social phobia

16 subjects entered,
10 completed
(4 female, 6 male)

15 subjects enrolled,
10 completed
(10 male)

34 subjects enrolled

20 subjects enrolled
(11 receiving drug
and psychotherapy,
9 psychotherapy only)

41 subjects (20 receiving
paroxetine, 21
placebo)

—_

male with comorbid
compulsive shopping
behavior

—_

male with comorbid
alcohol dependence
and depression

Placebo-controlled,
double-blind,
crossover

Placebo-controlled,
double-blind,
crossover

Placebo-controlled,
single-blind,
16-wk trial
(8-wk placebo,
8-wk active)

Placebo-controlled,
double-blind,
crossover (1-wk
placebo Lead-in,
8-wk active/
placebo, 8-wk
crossover)

Placebo-controlled
trial of 6 mo

Open-label trial
of 6 mo

Placebo-controlled,
double-blind,
parallel group
(1-wk placebo
lead-in, 8 wk of
active medication
of placebo)

Open-label

Open-label

mood, risk taking, and
mania/hypomania

Decreased gambling
behavior maintained
at 30 wk

Gambling behaviors
discontinued
persisting through
38 wk

Seven of 10 completers
determined to be
responders by PG-CGI
and PG-YBOCS scores

Seven of 10 completers
determined to be
responders by PG-CGI
and PG-YBOCS scores;
fluvoxamine superior
to placebo, particularly
at end of 16 wk of
treatment

No statistically significant
difference in response
rates for placebo as
compared with active
drug; high rates of
discontinuation
were seen

Fluoxetine plus
psychotherapy better
than psychotherapy
alone at 6 mo as
measured by CGlscores
and other measures

Paroxetine group
significantly improved
as compared with
placebo as determined
by CGI; no statistically
significant difference
on other outcome
measures

Gambling and excessive
shopping behaviors
eliminated at 100 mg/d
with gains maintained
through 9 mo

Cessation in gambling
and alcohol cravings
observed through
4 wk following
addition of naltrexone
to fluoxetine

CGl, clinical global impression; PG, pathologic gambling; YBOCS, Yale-Brown Obsessive-Compulsive Scale.
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and mania, and risk-taking behaviors. Durations of treat-
ment were not clearly specified, although at least one patient
was maintained for up to 1% years. No adverse effects were
described. The author concluded that lithium may target
“an affective component with excitability and impulsive-
ness-explosiveness.” Larger controlled studies seem war-
ranted and are currently ongoing to determine the tolerabil-
ity and efficacy of lithium, particularly in groups of
individuals with PG and cycling mood disorders.

A case report involving the use of carbamazepine in the
treatment of a 37-year-old man with PG has been described
(138). The gambler had a 16-year history of significant gam-
bling, with periods of abstinence lasting only 2 to 3 months
apiece despite participation in GA, behavior therapy, and
psychoanalysis. A placebo-controlled, double-blind trial of
carbamazepine was undertaken, with no improvement
noted in gambling behavior over the 12-week placebo phase.
Carbamazepine was introduced at 200 mg per day was in-
creased to 600 mg per day, with blood levels of 4.8 t0 9.5
pwg/mL achieved. Gambling behaviors decreased 2 weeks
into treatment, and gains were maintained at 30 months.

Serotonin Reuptake Inhibitors
Given the efficacy of SRIs in targeting OC behaviors in
OCD (139) and the data supporting 5-HT dysregulation
in PG, trials of SRIs have been performed. The first of
these studies involved a 31-year-old woman with PG and
comorbid social phobia and OC personality traits who had
been gambling persistently despite multiple prior treatments
(140). Clomipramine was administered in double-blind,
placebo-controlled fashion in a crossover design. Minimal
improvement was seen after 10 weeks of placebo treatment.
After initiation of active drug at 25 mg per day with an
increase up to 175 mg per day, gambling behavior was dis-
continued at week 3, with absence of gambling remaining
at 38 weeks. The adverse effect of increased irritability was
effectively treated with a temporary decrease in dose.
More recently, a single-blind crossover study of the selec-
tive SRI (SSRI) fluvoxamine was performed (141). Sixteen
subjects entered the 16-week trial (8-week placebo lead-in,
8-week active), with seven of ten completers judged to be
responders by (a) a score of “much improved” or “very
much improved” on the Clinical Global Impression score
for gambling severity (PG-CGI) and (b) greater than 25%
reduction in scores on the PG modification of the Yale-
Brown Obsessive-Compulsive Scale (PG-YBOCS). Of the
completers, four were female and six were male. The medi-
cation was well-tolerated, and the average dose for complet-
ers was 220 mg per day at endpoint, with responders tend-
ing to be treated with a slightly lower dose (207 mg per
day on average). Noncompleters left the study during the
placebo phase (four for noncompliance, two for lack of re-
sponse). Of the three nonresponders, two were the only
completers with histories of cyclothymia, a finding raising
the possibility that individuals with a comorbid cycling

mood disorder may respond better to an alternate pharma-
cotherapy. Further studies are warranted to investigate this
possibility.

Hollander and colleagues performed a randomized dou-
ble-blind, placebo-controlled crossover study of fluvoxa-
mine in the treatment of PG (142). The trial lasted 16
weeks after a 1-week placebo lead-in phase, with subjects
randomized to receive either active medication or placebo
during the first 8-week phase followed by the alternate treat-
ment during the second 8-week phase. Fifteen subjects
meeting the criteria for PG but not for active substance
use disorders or past or present major axis | disorders were
enrolled, and 10 individuals (all male) completed the study.
Two of the five noncompleters left during the placebo lead-
in phase, one during placebo treatment in phase I, and two
during phase I treatment with fluvoxamine (one for non-
compliance, one for interaction with an as-needed medica-
tion). Study drug dosing was initiated at 50 mg per day,
with fixed increases to 100 and 150 mg per day during the
second and third weeks, respectively. Thereafter, the dose
was adjusted in 50-mg increments each week with a maxi-
mum of 250 mg per day and a minimum of 100 mg per
day, based on clinical response and drug tolerance. Mean
endpoint dose of fluvoxamine was 195+ 50 mg per day
(range, 100 to 250 mg per day). Adverse effects documented
during fluvoxamine treatment were of only mild intensity
and were consistent with SSRI treatment, and they were not
associated with early withdrawal from the study. Outcome
measures included scores from the PG-CGI and PG-
YBOCS, as earlier. Data from the investigation demon-
strated active drug to be superior to placebo in targeting
gambling behavior over time. Both the groups receiving
active medication and placebo showed improvement in con-
trol of gambling behaviors during the first 8 weeks, and the
most significant difference in response was observed at the
end of the second 8-week block (Fig. 120.2). In other words,
during phase II, improvements seen during the course of
the 16-week trial in the placebo-fluvoxamine treatment
group were more likely to persist over time, whereas initial
gains observed in the fluvoxamine-placebo treatment group
declined. These findings are consistent with a high initial
rate of placebo responders and suggest that acute trials of
longer duration may be important in better distinguishing
response to placebo and active drug.

A longer-term placebo-controlled trial of fluvoxamine in
the treatment of PG was reported by an independent group
(143). In their study, 34 patients were treated for 6 months
with placebo or fluvoxamine at 200 mg per day. Outcome
was measured by quantification of time and money spent
on gambling. The authors found no statistically significant
differences in response rates to placebo as compared with
active drug for the overall sample. The authors reported
observing a statistically significant superiority of fluvoxa-
mine as compared with placebo in the male and younger-
aged subgroups of individuals with PG in the study. Strik-
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Treatment Week

ingly, a large proportion of individuals did not complete
the 6-month study, and this complicated interpretation of
the results and suggested that long-term compliance with
drug treatment will be a significant consideration for indi-
viduals with PG.

A separate longer-term, open-label trial of a different
SSRI, fluoxetine, was performed (144). The study com-
pared the results of treatment with fluoxetine at 20 mg per
day with support psychotherapy (n = 11) as compared
with psychotherapy alone (n = 9). Measures of outcome
included scores on the CGI and Ludo-Cage test. The treat-
ment group receiving fluoxetine showed significantly im-
proved outcomes as measured by CGI scores (fluoxetine
plus psychotherapy: 1.5 & 0.8; psychotherapy alone: 3.2 £ >
0.7; p < .001) and Ludo-Cage mean scores (p = .004)
at the 6-month assessments. Individuals in the combined
fluoxetine and psychotherapy treatment group also demon-
strated better adherence to treatment guidelines.

An independent double-blind, placebo-controlled trial
of a third SSRI, paroxetine, was performed (145). The study
used a parallel group design with each group receiving a 1-
week placebo lead-in followed by 8 weeks of either placebo
or active medication. Dosing was initiated at 20 mg per day
with increases up to 60 mg per day as clinically indicated.
Forty-one patients meeting the criteria for PG and no other
axis I diagnosis participated in the study (20 paroxetine, 21
placebo). Adverse effects were observed with greater fre-
quency in the paroxetine-treated group (2.3 treatment-
emergent symptoms per patient in the paroxetine group as
compared with 1.2 in the placebo group). The treatment-
emergent symptoms were consistent with SSRI treatment,
most frequently involving reports of headaches, fatigue, and
dry mouth. Outcome was measured by scores on the pa-
tient- and clinician-rated CGI and the Gambling Symptom
Assessment Scale (G-SAS). The paroxetine treatment as
compared with placebo resulted in statistically significant
improvement as determined by the clinician-rated CGI
(random regression analysis: z = —1.99, p < .05), with

I: [F = 0.113 (df = 1,7), p = .747]; phase II:
[F = 12.45 (df = 1,7), p = .010].

no statistically significant differences observed between
groups on other measures.

Taken together, findings from these initial studies sug-
gest that SSRIs are well-tolerated, efficacious drugs for the
treatment of PG. Larger scale (e.g., multicenter), placebo-
controlled trials of SRIs are warranted to extend these initial
promising results and to define better the short- and long-

term efficacies and tolerabilities of specific SRIs in groups
of individuals with PG.

Opioid-Receptor Antagonists

The mOR, involved in regulation of DA reward- and rein-
forcement-related pathways, has been the target for pharma-
cotherapies in the treatment of addictive disorders. Naltrex-
one, an mOR antagonist, has been shown to reduce alcohol
intake and alcohol cravings in the treatment of alcohol de-
pendence (146—148), as well as to target impulsive, self-
injurious behaviors in multiple other patient populations
(149-151). Two case reports described a potential role for
naltrexone in the treatment of individuals with PG (152,
153). In an open-label case series of individuals with ICDs,
Kim described a 55-year-old man with PG and CB (152).
Naltrexone at 50 mg per day was initiated with no clinical
change observed at 2 weeks. Several days after an increase
to 100 mg per day, a significant decrease in gambling urge
intensity was reported by the patient. This decrease was
followed by elimination of gambling and excessive buying,
with gains maintained for at least 9 months.

An independent case report described the open-label
treatment of a 49-year-old man with comorbid PG, depres-
sion, and alcohol dependence (153). The patient was ini-
tially treated with fluoxetine (dose and duration not speci-
fied), with improvements in mood and persistence in urges
to drink and gamble. Naltrexone at 50 mg per day was
added to the fluoxetine with a cessation in gambling and
alcohol cravings observed over a 4-week period. Given the
data supporting gambling-induced opioidergic changes
(67), the role of opioid function in modulating DA reward
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and reinforcement pathways, and the results of the present
study, larger-scale, placebo-controlled trials of mOR antag-
onists seem warranted.

COMPULSIVE BUYING

Although recognized by Kraeplin and Bleuler a century ago,
CB, then termed oniomania and more recently compulsive
shopping or impulsive or addictive buying, has been rela-
tively understudied in psychiatry (154—156). Although not
formally listed in the DSM-IV (1), CB has a set of proposed
diagnostic criteria (157), which include maladaptive preoc-
cupation with or engagement in buying and the preoccupa-
tions or actual buying leading to significant distress or im-
pairment. Additionally, the behavior cannot be better
accounted for by a manic episode. Prevalence estimates have
been made at 1% to 8% of the general population
(157-159). Inidal reports describe individuals with CB as
generally in their thirties and predominantly female, with
a 4:1 or greater female-to-male ratio (156,159,160). Indi-
viduals with CB are reported to have elevated rates of psychi-
atric comorbidity, particularly anxiety disorders, mood dis-
orders, substance abuse or dependence, eating disorders,

ICDs, and personality disorders (157,159,161).

Pharmacotherapy
Thymoleptic Treatment

Some authors have proposed depression as a significant un-
derlying motivational factor related to engagement in CB
(158,162,163). An early description of pharmacotherapeu-
tic interventions in PG described the use of three antidepres-
sant medications, fluoxetine, bupropion, and nortriptyline,
in CB (164). Each of the three patients receiving the medi-
cations reported a partial or complete reduction in CB
symptoms. In a larger study of 20 individuals with CB, nine
of 13 patients who had received thymoleptic pharmacother-
apy while they were symptomatic (69%) reported their CB
to be in full (n = 5) or partial (n = 4) remission (157).
The 20 study participants were predominantly female
(n = 16) and often carried active comorbid diagnoses, most
frequently mood (n = 18) or anxiety (n = 12) disorders.
The effective drugs used varied widely and included buprop-
ion, lithium, valproate, nortriptyline, desipramine, fluoxe-
tine, sertraline, trazodone, clonazepam, diazepam, levothyr-
oxine, and methylphenidate, often used in combination of
two or more drugs simultaneously (157). Doses and dura-
tions of pharmacotherapy were not clearly defined in the
report. The authors described full remissions up to only 7
months and partial remissions up to 13 months and noted
that several of the drug trials were terminated after only a
short period secondary to intolerable adverse effects (n = 2)
or hypomania (n = 1). Although the relationship between

pharmacotherapy and CB symptoms cannot be precisely
determined from the study, the findings support the need
for further systematic investigations into drug treatments
for CB.

Selective Serotonin Reuptake Inhibitors

Given the repetitive, ritualistic buying behaviors and the
intrusive preoccupations with buying associated with CB,
the efficacy of SSRIs in the treatment of OCD, and the
initial findings with SSRIs described earlier, an open-label
trial of fluvoxamine in CB was undertaken (165). The ten
participants in the study met the criteria for CB, as proposed
by McElroy et al. (157), and not for an active mood or
substance use disorder. Nine participants were female, and
the average age of the group was 41.4 9.2 years. The study
design included a 1-week placebo lead-in followed by an 8-
week period of treatment with fluvoxamine and a subse-
quent drug taper and discontinuation (over 3 to 4 days)
and reassessment off medication at the end of week 13.
Responses were measured with the YBOCS modified for
CB (YBOCS-SV), the CGI, patient self-rating, and other
standardized scales for depression, disability, and OC symp-
toms. Nine of ten individuals were deemed responders, hav-
ing a more than 50% reduction in YBOCS-SV scores at
week 9 as compared with baseline. Highly significant im-
provements were observed at week 9 as compared with base-
line in scores on both the obsession and compulsion sub-
scales of the YBOCS-SV, the National Institute of Mental
Health OC scale, patient self-rating reports, subscales of the
Sheehan Disability Scale, and the CGI severity and im-
provement scales. Symptoms appeared to worsen but often
remained improved from baseline during the 4-week dis-
continuation phase. The adverse effects reported were con-
sistent with fluvoxamine’s use in other patient populations,
with sedation, headache, dry mouth, and gastrointestinal
disturbances reported most frequently. The appearance of
adverse effects did not result in discontinuation of the drug
for any of the participants. The results from this initial study
of fluvoxamine in the treatment of CB suggest it to be
efficacious and well-tolerated and support the need for
larger scale, placebo-controlled, double-blind studies of
SSRIs in CB.

Opioid Antagonists

Given data supporting efficacy of the p-opioid antagonist
naltrexone in urge regulation and the role of p-opioid func-
tion in modulating MCL DA pathways, a trial of naltrexone
in the treatment of ICDs (including CB) was reported
(152). Two patients with CB treated with naltrexone were
described in detail in a series of 15 individuals with ICDs,
with an additional three responders with CB mentioned in
the report. One of the two responders had comorbid PG
and CB, and this response is described earlier (in the PG
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section). A second individual, a 46-year-old woman with
comorbid CB and bulimia nervosa, was started on naltrex-
one at 50 mg per day. She initially developed diarrhea,
which later resolved without discontinuation of the drug.
After not experiencing improvement in target symptoms,
her dose was increased to 100 mg per day at week 2. At
this dose, she reported a significant decrease in thoughts
and behaviors related to excessive shopping and disordered
eating. She maintained her gains at 7 months and tolerated
the medication with normal liver function tests and without
adverse effects. The results from this initial report of open-
label, high-dose naltrexone administration suggest that the
drug may be effective in targeting symptoms of CB. Larger-
scale, placebo-controlled, double-blind studies are war-
ranted to define better the efficacy and tolerability of the
drug in the short- and long-term treatment of individuals

with CB.

COMPULSIVE SEXUAL BEHAVIOR

Traditionally, the majority of attention given to disordered
sexual behaviors has arguably been focused on the paraphil-
ias. These disorders involve sexual arousal from inappro-
priate objects or partners and include fetishism, exhibition-
ism, voyeurism, sadomasochism, pedophilia, and zoophilia.
Nonparaphilic excessive sexual behavior, currently classified
as an “ICD not otherwise specified” in the DSM, involves
repetitive, interfering sexual behavior without the use of
inappropriate objects or partners (166). The term CSB has
been used to encompass both paraphilic and nonparaphilic
sexual disorders (167). CSB has been estimated to affect
3% to 6% of individuals in the United States (167—169),
with most of those with the disorder thought to be male
(167,170,171). Given the relatively high estimated preva-
lence rates and the clinical or social impairment often expe-
rienced with CSB, there exists a need for further well-de-
fined studies into the epidemiology and treatment of CSB.

Pharmacotherapy
Thymoleptics

High rates of mood disorders have been reported in individ-
uals with CSB (167,172). Case reports have been described
supporting the efficacy of multiple thymoleptics in the treat-
ment of CSB. Specifically, the following have been reported:
electroconvulsive therapy (173) and treatments with lithium
(174-176), buspirone (177), imipramine (178,179), desi-
pramine (180), clomipramine (180), and the SSRIs (172,
178,181-187), particularly fluoxetine and sertraline. In the
following section, we describe one of the larger, systematic
investigations performed to date.

Selective Serotonin Reuptake Inhibitors

Initial studies into the efficacy and tolerability of SSRIs in
the treatment of paraphilic and nonparaphilic CSBs have
been performed (187). In one study, 20 men with CSB
were entered into a 12-week open-label trial of fluoxetine
(172). Ten of the men had solely nonparaphilic CSBs, and
the other ten had both paraphilic and nonparaphilic CSBs.
Nineteen met the criteria for comorbid dysthymia and 11
for current major depression. Outcome measures included
the Inventory to Diagnose Depression (IDD) and the Sexual
Outlet Inventory (SOI). IDD scores were obtained at base-
line and weeks 4, 8, and 12. Of the 20 entered participants,
four discontinued (three nonparaphilic and one paraphilic,
one each for alcohol abuse, no change in CSB, increase in
CSB after initial remission, and increased anxiety and CSB).
The mean dose of fluoxetine at week 12 was 39.37 + 14.81
mg per day. Significant reductions in both depressive and
CSB symptoms were observed, with improvement in sexual
symptoms independent of baseline depression scores. Sexual
symptoms showing significant improvement included total
sexual outlet and unconventional forms of masturbation,
sexual activity, desire intensity, and sexual interests. Con-
ventional sexual symptoms were not adversely effected. The
promising results of this open-label study warrant larger,
placebo-controlled, double-blind  studies of  specific
subgroups of individuals with CSB to determine further the
efficacy and tolerability of fluoxetine and other SSRIs.

Dopamine Augmentation

In individuals who respond incompletely to SSRIs, trials of
augmentation with the DA-enhancing drugs methylpheni-
date or bupropion have been described. The rationale for
use of these drugs has been described as related to multiple
findings, including the efficacy of similar augmentation
strategies in depressive disorders, improvement of SRI-
induced adverse effects with these DA “agonists,” and com-
orbidity and similarities with attention-deficit/hyperactivity
disorders (172). One investigator reports having treated
more than 30 patients with the combination of an SRI and
a DA drug (172). Further studies are needed to both explore
possible DA dysfunction in CSB and to determine the effi-
cacies and tolerabilities of DA drugs in CSB.

Hormone System Treatments

Several classes of drugs modulating hormonal systems, in-
cluding antiandrogens, estrogens, and gonadotropin-releas-
ing hormone (GnRH) analogues, have been investigated in
the treatment of CSBs (187-193). The group of antiandro-
gens includes medroxyprogesterone acetate (MPA) and cy-
proterone acetate (CPA). MPA, a potent progestogen lack-
ing antiandrogen effects at the androgen receptor level, has
been tested in targeting CSB (reviewed in refs. 187 and
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193). CPA, also a potent progestogen but also with testos-
terone antagonist activity at the receptor level, has also been
studied in the treatment of CSB (190,194). The results of
placebo-controlled trials of MPA, CPA, or both (190,194,
195), as well as data from a large number of open-label trials
and case reports (reviewed in refs. 187 and 193), suggest a
role for the drugs in the management of groups of individu-
als with CSBs, particularly sex offenders and elderly individ-
uals with aggressive sexual behaviors. Although these agents
are not effective for all patients (196), accumulating data
suggest this family of drugs may be effective in subgroups
of individuals with CSB, particularly those with repetitive
deviant sexual behaviors (193). The drugs are limited by
the emergence of adverse effects, including commonly
weight gain, fatigue, hypertension, headaches, hyperglyce-
mia, leg cramps, and diminished spermatogenesis (187).
More rarely, feminizing effects may be seen, and thrombo-
embolic phenomena may be seen more frequently with use
of the drugs (187). Additional studies are needed to deter-
mine the long-term efficacy and tolerability of the anti-
androgen drugs MPA and CPA in nonparaphilic and para-
philic CSBs.

Fewer studies have been performed to date to test the
efficacy and tolerability in CSB of estrogens such as diethyl-
stilbestrol (DES) (197) or transdermal estrogen (198) and
GnRH analogues such as triptorelin (191) and leuprolide
(196). Estrogen treatment works in a similar fashion to
MPA and CPA in terms of decreasing luteinizing hormone
(LH) and follicle-stimulating hormone (FSH) secretion and
thereby decreasing testosterone production. In contrast,
GnRH analogues suppress testosterone production by stim-
ulation of LH and FSH secretion leading to increased testos-
terone and estrogen levels. Continued administration results
in insensitivity of the pituitary to GnRH, significantly re-
ducing LH and FSH levels. One of the larger studies in-
cludes an open-label trial of triptorelin in the treatment of
30 men with paraphilic CSB. Treatment of 8 to 42 months’
duration with injectable triptorelin at 3.75 mg per month
resulted in significant decreases in deviant sexual fantasies
and behaviors along with significant decreases in serum tes-
tosterone levels (191). Adverse effects included erectile fail-
ure, hot flashes, and decrease in bone mineral densities. As
with antiandrogens, adverse effect profiles of estrogens and
GnRH analogues may preclude widespread use of these
classes of drugs in the treatment of CSB. However, a role
for these drugs may exist in the treatment of specific
subgroups of individuals with CSBs.

COMPULSIVE COMPUTER USE

With the increasing availability of personal computers and
the rapid expansion in use of the Internet, the emergence
of disordered computer use has been described (199-203).
The Internet provides immediate access to a broad range of
impulsive behaviors, including gambling (both traditional

forms as well as stock trading), shopping, and sexual behav-
iors, and it may be associated with an increase in the preva-
lence of related ICDs. Individuals with excessive and inter-
fering computer use have been termed “webaholics” or
“cyberholics,” and their computer-related behaviors have
been termed computer or Internet addiction or dependency,
Internet addictive disorder, cyberaddiction, or CCU
(204-2006). Given the recent emergence of CCU, formal
diagnostic criteria have not been developed or endorsed,
pharmacologic treatment studies have not been reported,
and its relationship with other disorders (e.g., OCD, sub-
stance use, mood and ICDs) has not been adequately inves-
tigated. Nonetheless, initial investigations into the charac-
teristics of individuals with CCU have been performed.

One study using a 94-item questionnaire described four
factors relating to CCU in a sample of college students
(205). From 341 completed questionnaires, four factors
(two major and two minor) were identified and were found
to explain 31% of the variance. Factor 1 focused on prob-
lematic use of the Internet and included significant contri-
butions from questions relating to staying on line too long,
having a restricted repertoire of interests, and interference
with sleep, diet, exercise, and attending meetings. Within
this factor, lower levels of correlation but each above 0.35
were noted for computer hacking and gambling and use of
the Internet to relieve sadness or loneliness. The second
major factor focused on the usefulness and general purpose
of computers or the Internet. Positive correlations with ex-
tensive use of the Internet and finding information loaded
onto this factor. Interestingly, questions related to on-line
shopping and downloading of nude images loaded onto
factor 2, as compared with on-line gambling, which loaded
onto factor 1. Given the estimated high rates of Internet
use for sexually related activities (1% of a group of on-line
computer users spending more than 11 hours per week)
(207), definition of the characteristics of ICD-related online
behaviors seems particularly important. A positive correla-
tion with campus and negative correlation with home com-
puter use also was observed within factor 2. Factor 3 focused
on questions relating to a combination of shyness and intro-
version and using the Internet for sexual gratification (high
correlation with physical arousal and downloading of nude
images), whereas factor 4 focused on the absence of Internet
problems and a mild aversion to or lack of interest in the
technology. These initial findings suggest that some similar
motivations that underlie other ICDs may lead to CCU
and provide data that could be helpful in defining diagnostic
characteristics for CCU.

A second investigation recruited 21 individuals (16 men,
five women) with self-reported excessive computer use that
interfered with social or occupational functioning or caused
personal distress (206). Participants were mainly between
20 and 50 years of age, with 43% of the total sample falling
between the ages of 21 and 29 years, inclusively. Observed
were high rates of attempting to cut back on computer usage
(62%) and comorbid psychiatric illness, including mood,
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substance use, anxiety, and personality disorders. The find-
ings of the studies by Black et al. and Praterelli et al. suggest
the need for additional studies into the epidemiology and
neurobiology of CCU, as well as pharmacologic and behav-
ioral treatments for individuals with CCU.

CONCLUSIONS AND FUTURE DIRECTIONS

Although understudied for a significant period of time by
the psychiatric community, PG and other ICDs appear to
be receiving an increasing amount of clinical attention. Sig-
nificantly more research is needed to diminish the gap in
our knowledge of ICDs as compared with other psychiatric
illnesses and to optimize treatment strategies for the large
number of individuals suffering from these disorders.
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