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Abstract
The acute psychotogenic effects of psychostimulants are well documented. However, the chronic psy-
chotogenic effects of psychostimulants are less well understood. In this review we examine the avail-
able literature in search of evidence for and against the proposition that chronic use of stimulants could
lead to a chronic psychotic disorder clinically resembling schizophrenia. Based on the review, we con-
clude that the evidence for an amphetamine-induced chronic psychotic disorder is strong. The exact re-
lationships between genetic predisposition, other environmental factors, continued drug use, and the
maintenance of the syndrome have not been established. The evidence for a cocaine-induced chronic
psychotic disorder is far less compelling as compared to amphetamine abuse.
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Introduction
Psychostimulant models of psychosis are important an-

imal models for human schizophrenia (1-4). Angrist and
Gershon (5) observed that the symptomatology of experi-
mentally-induced amphetamine psychosis closely resembles
endogenous schizophrenia. Similarly, Snyder (6) considered
amphetamine psychosis to be a “model” schizophrenia due
to the strong similarity of its clinical features to paranoid
schizophrenia.

Whether or not psychostimulant use can cause a chronic
psychotic disorder in humans that is clinically similar to
schizophrenia remains an open and important question with
diagnostic, therapeutic, and prognostic implications. In this
review, we attempt to determine if there is enough evidence
in the literature to support the notion that abuse of psychos-
timulants can cause chronic psychotic disorders. We also ex-
amine whether drug-induced psychotic states can be
self-sustaining (i.e. autonomous) or require continued drug
use. If continued drug use is necessary, what level of use is
needed in order to sustain the syndrome?

Our systematic review of the literature focused on hu-

man and animal studies that investigated the relationship
between psychostimulants and the development of psy-
chotic symptoms. Literature reviews and experimental
studies were included; however, case reports and editorials
were not. We performed electronic searches from the earli-
est available dates through January 2007 utilizing PubMed,
Medline, and Ovid. Search terms included: AMPHETA-
MINE, COCAINE, METHAMPHETAMINE, STIMULANT,
PSYCHOSIS, DRUG-INDUCED PSYCHOSIS, and
SCHIZOPHRENIA.

It is well accepted that acute intoxication with psycho-
stimulants (i.e. methamphetamine [MA], amphetamine, or
cocaine) can result in acute emergence of psychotic symp-
toms (7). While this can lead to diagnostic confusion in the
emergency room, careful history taking and urine and blood
tests are usually sufficient to alert the clinician to the possi-
bility of a drug-related problem (8). While these authors
presented evidence that some clinical differences can be dis-
cerned between cocaine users with psychotic symptoms and
schizophrenia patients with and without cocaine intoxication,
the evidence of reliability of such diagnostic differences re-
mains lacking. Depending solely on the clinical presentation
is not advisable at this stage of knowledge. A period of fol-
low-up in the absence of continued drug use is also usually
sufficient to confirm the diagnosis (9). Of course, the prevail-
ing assumption is that drug-induced syndromes will clear with
continued abstinence while an idiopathic syndrome, although
showing some improvement with abstinence, is unlikely to
clear altogether. This assumption will be examined below. We
will discuss the issue of acute intoxication in as much as it
may provide clues to the nature of the psychopathology to be
seen in more protracted cases of drug-induced psychosis.
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The difficulties of researching the longer-term effects of
stimulants were highlighted in two Japanese studies (10,11).
The widespread use of high-dose injected MA led to hospital
admissions of individuals with chronic psychosis that per-
sisted after substance use had ceased. The authors noted that
many of these individuals qualified for a diagnosis of schizo-
phrenia. However, genetic risks and other possible contribut-
ing factors and the presence or absence of pre-drug use
evidence of increased risk (e.g. presence of prodromal
symptoms or schizotypal traits) were not assessed. It should
be noted that large series of chronic cocaine-dependent indi-
viduals with emergent psychotic disorders cannot be found
in the literature.

In a recent study, Barnes and colleagues (12) examined
the history of drug or alcohol use in 152 patients diagnosed
with either schizophrenia or schizophreniform disorders.
They reported that 90% of the patients with a history of any
type of substance abuse reported the use of cannabis. This
study highlights the inherent difficulty in assessing causality
in a population largely characterized by polydrug use, in-
creased life stressors, and possibly other factors like head in-
jury. Polydrug use may indeed be a fundamentally different
problem than use or addiction of a single substance. Indeed,
in another study, psychosis proneness differed between co-
caine-dependent and cocaine- and alcohol-dependent indi-
viduals (13). The cocaine-alcohol group was significantly
more likely to experience a paranoid psychosis with cocaine
use. While not systematically examined in clinical popula-
tions, animal experimentation suggests that even short dura-
tion of abuse of PCP-like agents may greatly potentiate the
behavioral effects of psychostimulants (14).

Epidemiology
Nakatani and Hara (15) observed that the large-scale MA

abuse that has occurred in Japan provides an excellent op-
portunity to further our understanding of these disorders.
MA abuse became widespread shortly after World War II,
but almost disappeared during the mid-1950s due to strict le-
gal enforcement. However, beginning in the early 1970s, a
new MA epidemic developed. Nakatani and Hara noted that
some interesting differences regarding patients’ profiles have
been found between the first and second epidemics. Many
reports during the postwar period have focused on the clini-
cal resemblance to schizophrenia and manic-depressive ill-
ness. However, another study (16) concluded that typical
exogenous symptoms such as clouding of consciousness,
amnestic syndrome, impaired intellectual functioning, and
physical signs are generally not apparent in patients with
MA intoxication.

Barr and colleagues (17) noted that one of the most
prominent effects of MA abuse on cognitive function per-
tains to the development of drug-related psychosis. Aside
from the sudden psychosis-inducing effects of high doses of
MA, an enduring form of psychosis can also develop. These

authors noted that studies from Japan found that between
36% and 64% of MA users who have experienced psychotic
symptoms continue to present with these symptoms for more
than ten days after the cessation of MA use, even though the
MA is eliminated from the blood stream in less than five
days (18). Another study involving female inmates in Japan
found that 21% of those with MA psychosis remained in a
psychotic state for more than six months. Another 49% re-
turned to their premorbid state, but experienced “flashbacks”
(i.e. spontaneous recurrence of psychotic symptoms that
would fit criteria for a paranoid-schizophrenia psychotic re-
lapse) during their 15–20 months of incarceration (18). Barr
and colleagues note that studies in Japan show that MA users
with MA psychosis are much more likely to experience psy-
chotic symptoms again if they use MA and are also more
likely to have a psychotic relapse when confronted with
stressful situations, even years after cessation of MA use (17).
Furthermore, MA users with persistent or recurrent psy-
chotic symptoms become vulnerable to environmental stress
and may benefit from antipsychotic medication in a manner
similar to individuals with schizophrenia (18).

Yui and colleagues (2) suggested that further evidence for
stimulant-induced psychosis could be found in the MA
abuse epidemic in Japan shortly after World War II, when
huge military stores of MA found their way to the open mar-
ket in Japan, leading to widespread abuse. A significant
number of MA abusers developed psychosis that did not re-
solve with discontinuation of drug use, and many patients
required years for recovery. Sato (19) reported that 10% of
chronic heavy amphetamine users developed a chronic psy-
chotic disorder lasting more than six months after cessation
of amphetamine use.

A recent study examined the relationship between psy-
chosis and drug-dependence in a large sample of prison pop-
ulation in England. Farrell and colleagues (20) surveyed the
clinical condition and history of drug use of 503 individuals.
They found that first use of amphetamines or cocaine before
the age of 16 years, and severe cannabis or cocaine-depend-
ence to be related to an increased risk of psychosis. These
data agree with our recent finding regarding the significance
of the age of first use as a risk factor for developing acute
psychotic symptoms with cocaine use (21). In contrast, se-
vere dependence on heroin was associated with a reduced
risk for developing a psychotic syndrome (20).

Schuckit’s (22) comprehensive review of comorbidity be-
tween substance-use disorders and psychiatric conditions
found psychotic symptoms to occur in about 40% of am-
phetamine-dependent patients, especially with higher doses.
Schuckit noted that stimulant-induced psychoses are very
likely to clear within several days to about a month of absti-
nence. Only 1%–15% of patients with stimulant-induced
psychoses maintain some psychotic symptoms after a
month. Schuckit speculated that this could reflect the fact
that approximately 1% of people in any group will develop
schizophrenia, or could be the consequence of the precipita-
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tion of longer-term psychotic disorders in predisposed indi-
viduals. However, it is also possible that heavy use of stimu-
lants might cause more long-lasting, and hypothetically even
permanent, neurochemical changes associated with long-
term psychotic disorders in a small number of individuals,
even if not so predisposed.

Clinical Descriptions of
Amphetamine- and Cocaine-
Induced Psychoses
Early Observations of 
Amphetamine Psychosis

In 1958, Connell (23) published his seminal monograph
on amphetamine psychosis. He reviewed thirty-six clinical
case reports of patients developing psychosis following am-
phetamine use. Of these thirty-six patients, nine developed a
protracted psychotic syndrome persisting more than two
months after withdrawal from amphetamine, and in three
subjects this prolongation of psychotic symptoms was “in-
definite.” In an attempt to compare clinical pictures of am-
phetamine-induced psychosis and schizophrenia, Bell (24)
studied fourteen patients with amphetamine-induced psy-
chosis. These patients did not have any psychotic symptoms
prior to abusing drugs. Three of these patients continued to
show psychotic symptoms for many months after they
ceased to take amphetamine.

Ellinwood Jr. (25) interviewed twenty-five subjects with
chronic amphetamine-dependence. Of the twenty-five, eight
were classifiable as no-psychosis and ten as amphetamine-
induced psychosis. Ellinwood Jr. described hyperamnesis
(i.e. acute and focused memory of the psychotic experience).
Clearly, not all amphetamine users developed psychosis (al-
though all of them were suspicious at some time), and there
was no continuum of severity toward psychosis. Fear and
terror were major symptoms mentioned by psychotics.
Philosophical concerns increased as patients became pro-
gressively psychotic. Both auditory and visual hallucina-
tions were noted. Gross distortion of bodily image was
highly correlated with psychosis. Finally, changes in libido
varied greatly, but an increase in libido and polymorphous
sexual activity most often preceded psychosis. Charles-
Nicolas (26) studied the histories and clinical pictures of
twenty-five amphetamine-abusing chronic psychotic pa-
tients. He found seven of them to have had no psychotic ten-
dencies before the addiction. These patients were followed
in his center for several years prior to the onset of psychosis.

Observations of Amphetamine
Psychosis in Japan

Methamphetamine psychosis (MAP) involves paranoid-
hallucinatory states indistinguishable from paranoid schizo-
phrenia, with residual volitional disturbances (e.g. loss of

spontaneity and idleness). Paranoid-hallucinatory states per-
sist after the pharmacological effects of MA have worn off
and readily reappear upon re-injection of MA. Individuals
with a history of MAP were also observed to experience
spontaneous recurrence of their paranoid-hallucinatory
states in response to stress (27).

MAP patients may develop acute paranoid psychotic ex-
acerbation after long-term abstinence with minimal use (at
times a single dose) of amphetamine or alcohol (10). One of
the patients in this cohort relapsed without evidence for am-
phetamine use (10). Persistent personality changes may de-
velop in patients with chronic amphetamine use and
paranoid-hallucinatory state. These observations provide
strong presumptive evidence that certain effects of chronic
stimulant abuse can persist long after cessation of use (28).
Tomiyama (29) found postamphetamine chronic psychotic
patients to have fewer negative symptoms as measured by
the Scale for the Assessment of Negative Symptoms.
Tomiyama suggested that these patients not be labeled as
schizophrenic, recommending instead the term “residual
psychosis.”

The findings of Tomiyama (29) are in contrast with
Srisurapanont and colleagues (30) who showed that a sub-
stantial proportion of such patients do experience negative
symptoms. This group found premorbid schizoid/schizo-
typal traits to be a serious risk factor for developing a pro-
tracted post-abstinence psychotic syndrome. The same
group provided additional evidence implicating a premorbid
vulnerability to psychosis, as well as to early and heavy am-
phetamine use in individuals developing chronic or pro-
longed post-abstinence psychotic syndromes (31). Indeed,
these researchers showed that family members of patients
with MAP had a five times greater morbid risk for schizo-
phrenia than users without psychosis.

Harris and Batki (7) showed that in a sample of 19 sub-
jects who met DSM-IV criteria for amphetamine- or cocaine-
induced psychosis, all had persecutory delusions with 95%
having bizarreness to the delusions, 53% had grandiose, and
32% had somatic delusions. Of the entire sample, 95% expe-
rienced auditory hallucinations, with 32% describing voices
running commentary, and 58% hearing more than one voice
conversing with each other. Additionally, 68% had visual,
26% experienced tactile, and 26% olfactory hallucinations.
While negative symptoms were less than what would be ex-
pected in a group of schizophrenia patients, they were de-
tectable (particularly anergia) and correlated significantly
with length of stay in the emergency room or subsequent
hospitalization.

Yui and colleagues (27) observed that paranoid-halluci-
natory states gradually disappear, although idleness and
emotional flattening tend to increase one month after the
cessation of MA use (32). Goto (33) described twenty-
three patients with persisting MAP who suffered from
residual symptoms such as emotional blunting or manic-
depressive states following a drug-free period of 4.6–9.7
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years. Utena and colleagues (34) reported that 5% of pa-
tients with MAP were hospitalized for years after the ces-
sation of MA use because of their volitional disturbances
(e.g. loss of spontaneity and idleness). Although at odds
with Connell’s (23) original observations that ampheta-
mine psychosis is never prolonged after excretion of MA
in the urine (suggesting that continued use of MA is essen-
tial to maintain the psychosis syndrome), some have sug-
gested that the development of MAP may be etiologically
related to persisting brain damage or changes in brain me-
tabolism induced by MA (28). Yui and colleagues con-
clude that the Japanese experience of MAP, in which
psychotic symptoms can develop with the progress of
MA-induced brain damage in the course of chronic MA
use, therefore differs from Connell’s experience. How-
ever, the authors note that, in Japan, MA is injected with-
out any other substance, with most users re-injecting
before the effects of the previous MA injection have di-
minished. These authors conclude that such exclusive and
repetitive use of MA may engender enduring vulnerability
to paranoid-hallucinatory states, leading to spontaneous
recurrences of MAP.

Disturbance of consciousness due to MA abuse was re-
ported in two patients by Nakatani and Hara (15). These au-
thors noted that, in both cases, mental status changed,
passing through three distinct stages: restlessness and in-
somnia, hallucinatory paranoid state, and disturbance of
consciousness following a period of amphetamine use. In
addition to delirium during intoxication, Askevold (35) de-
scribed abstinence delirium in amphetamine abusers, report-
ing a latency period between the beginning of abstinence
and the onset of delirium of between three and ten days fol-
lowed by a period of delirium of between four and eighteen
days. Fatal delirium has also been reported in association
with cocaine intoxication (36).

Recent Studies of 
Amphetamine Psychosis

In a recent systematic review, Curran and colleagues (37)
concluded that there is clear evidence that, “irrespective of
the individual’s mental state, a large enough dose of a stimu-
lant drug can produce a brief psychotic reaction, usually
lasting only hours and being self-limiting in the majority of
individuals.”

The pattern of stimulant abuse most commonly associ-
ated with the induction of psychosis is the initial use of
lower doses, typically administered in an escalating manner
and ultimately leading to multiple binges or runs (38, 39).
Emergence of psychotic syndromes usually occurs during
a binge. Chronic psychosis, on the other hand, may emerge
during a period of abstinence. Flaum and Schultz (40) pre-
sented a demonstrative case in detail exemplifying a com-
mon clinical scenario that presents the clinician with a
diagnostic dilemma. In summary, a teenage male with no

evidence of increased risk for schizophrenia (i.e. no ab-
normal behavior including good school performance and
good social skills and lack of family history of psychiatric
disorders except drug use) began abusing amphetamine
and marijuana on regular bases with occasional use of hal-
lucinogens and cocaine for a period of about ten years.
Family pressure was applied, and he stopped drug use. In
a few weeks he began to develop paranoid ideations that
became delusions. Delusions were non-bizarre at the be-
ginning and progressively became more bizarre and hallu-
cinations eventually also occurred. There was no evidence
of continued amphetamine use, but marijuana was used
occasionally. The patient also exhibited negative symp-
toms (withdrawal and alogia). The patient’s positive
symptoms responded well to haloperidol, but without ef-
fect on negative symptoms. Flaum and Schultz proposed
that this case suggested an etiologic role for amphetamine
and polysubstance use in the development of a chronic
schizophrenia-like psychotic disorder. Whether some form
of genetic liability to developing a psychotic disorder ex-
isted in this case could not be positively ruled out, and
brings to focus the chicken-and-egg nature of the question
raised here. Early work by Angrist and Gershon (5) sug-
gested that a predilection to the psychogenic effects of
stimulants is an important factor contributing to the emer-
gence of these symptoms with stimulants use.

Clinical descriptions provided by Snyder (6) were similar
to what has been provided in the literature except that stereo-
typed compulsive behavior was emphasized with patients
often pacing back and forth with their mouths moving from
side to side. The stereotyped compulsions seemed to be con-
sistent in MAP (25). The presence of tactile hallucinations
was also said to differentiate MAP from schizophrenia
where such hallucinations are rare.

Cocaine-Induced Psychosis
Post (41) reviewed the evidence for cocaine-induced psy-

chosis and its predeterminants. He reported that with chronic
cocaine use, a syndrome of insomnia, painful delusions, and
apathy can develop. This phase occurs during the transition
from initial euphoria to paranoid psychosis. When the co-
caine-induced paranoid psychosis is fully developed, it is al-
most indistinguishable from paranoid schizophrenia. Post
stated that with cessation of cocaine use, hallucinations usu-
ally stop, but delusions may persist. Satel and Edell (42)
showed that heavy cocaine users who experience transient
paranoia while intoxicated may be at higher risk for devel-
opment of psychosis than cocaine users who do not experi-
ence paranoia. On the other hand, the development of a
cocaine-induced chronic psychosis seems to be rare (43).
Rounsaville and colleagues (44) found that only four of 298
chronic cocaine users had received the diagnosis of schizo-
phrenia or schizoaffective disorders. All four patients were
males.
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Long-Term Follow-Up Studies
Long-term follow-up studies are sparse in this literature.

In a six-year follow-up study, McLellan and colleagues (45)
reported that chronic use of stimulants led to the develop-
ment of a psychotic disorder that was not secondary to acute
intoxication. They had control groups composed of patients
who used depressants or narcotics. Although a significant
number of patients who used sedatives developed serious de-
pression, none of the patients in either control group devel-
oped a psychotic disorder similar to that seen in stimulant
users. Typical of cocaine abusers, their delusions and halluci-
nations tend to be related to their drug use behavior (e.g. they
are being watched). Absence of first-rank Schneiderian
symptoms (e.g. thought withdrawal and thought broadcast)
have been noted in cocaine-intoxicated patients who are ex-
periencing psychotic symptoms (46). Retrospectively, formal
thought disorder and bizarre delusions significantly predicted
a diagnosis of schizophrenia, with odds ratios (OR) of 3.55:1
and 6.09:1, respectively. Suicidal ideation (OR = 0.32:1), in-
travenous cocaine abuse (0.18:1), and a history of drug
detoxification (0.26:1) or methadone maintenance (0.18:1)
demonstrate inverse relationships with a schizophrenia diag-
nosis (47). As there are no reports of long-term follow up of
large cohorts of patients with cocaine-induced psychosis, it is
not known whether these differences from idiopathic schizo-
phrenia would persist. Of interest is the observation that
while cocaine-induced psychosis shows sensitization (i.e.
psychosis becomes more severe and occurs earlier with re-
peated cocaine use), sensitization occurs only with psychosis
and not with other effects of cocaine (48). Moreover, cocaine
abusers who exhibit sensitization to the psychogenic effects of
cocaine seem to have less naturally occurring craving and are
likely to reduce their cocaine and other substance use (49).
Unnithan and Cutting (50) found cocaine-induced psychosis
and schizophrenia to be so distinct as to refute the concept of
cocaine psychosis as a model for schizophrenia. They partic-
ularly highlighted the increased intensity of colors, change of
light intensity, objects appeared more vivid, and macropsia
and micropsia were reported by the cocaine-intoxicated indi-
viduals. They also stated that even if paranoia is present, it
tends to be rather transitory.

Most recently, Schuckit (22) utilized a systematic review
of manuscripts published in the English language since ap-
proximately 1970 in order to investigate the comorbidity be-
tween substance-use disorders and psychiatric conditions.
Results of this review generally supported the conclusion
that substance-use mental disorders exist, especially regard-
ing stimulant or cannabinoid-induced psychoses, substance-
induced mood disorders, as well as substance-induced
anxiety conditions.

Imaging and Electrophysiology Studies
Given the dearth of well-defined cohorts of stimulant-

induced psychosis patients, it is not surprising that neu-

ropsychology, electrophysiology or imaging studies specifi-
cally addressing this population are few.

Neuropsychology
Yui and colleagues (27) found patients with a history of

MAP showed impairment of selective attention, although
with less cognitive deficit than schizophrenic patients. Simi-
larly, in mild to moderate drug use in humans, no differences
were found between the two drugs on cognition (51).

Electrophysiology
Iwanami and colleagues (52) found methamphetamine

dependence correlated with P3a reduction (detection of
novelty). Methamphetamine psychosis (MAP) was associ-
ated with reduced mismatch negativity (MMN/an indica-
tor of pre-attentive ability to detect change in ongoing
sensory input) and not P300. Earlier, the same group re-
ported MAP subjects to have reduced P300 anteriorly
while schizophrenia patients more posteriorly, suggesting
differences in the orientation of the cerebral sources of the
activity (53).

Iwanami and colleagues (54) investigated the auditory
event-related potentials (ERPs) during a dichotic syllable
discrimination task in sixteen unmedicated subjects in resid-
ual states following the remission of MA-induced paranoid-
hallucinatory states. Extrapolation from these findings
suggests some similarity in susceptibility to paranoid-
hallucinatory states between MAP and schizophrenia. Simi-
larly, abnormal ERPs, indicative of abnormal information pro-
cessing, have been reported in abstinent cocaine-dependent
individuals. Most notably, there is a deficit in inhibiting irrele-
vant incoming sensory input (sensory gating) (55). The finding
was later replicated in a more racially mixed group (56).
More recently, our group provided further evidence of a
deleterious effect of chronic cocaine on gating of the P50
evoked response (57).

Electrophysiological studies in cocaine-dependent indi-
viduals suggest a complex mechanism for the development
of psychosis in these subjects. Inhibition of incoming irrele-
vant sensory input (i.e. sensory gating) has been repeatedly
demonstrated in schizophrenia patients (58). As mentioned
earlier, a similar decrease in inhibitory capacity was demon-
strated in abstinent cocaine users (55, 57). This decreased in-
hibition was correlated with psychosis proneness in this
population (57). On the other hand, the initial studies utiliz-
ing transcranial magnetic stimulation (TMS) to examine cor-
tical excitability in this group provided evidence of
increased cortical inhibition (59). This finding was repli-
cated in a larger sample and was interpreted as a compensa-
tory protective mechanism against the epileptogenic
properties of cocaine (60).

The findings of increased inhibition demonstrated via
TMS and decreased inhibition demonstrated via evoked re-
sponses presented a dilemma for interpretation. A most re-
cent study utilizing additional TMS-based measures of
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cortical excitability, namely the paired-stimulus facilitation
and inhibition, provided evidence consistent with increased
excitability (or decreased inhibition) (61). Given that the
paired-stimulus TMS technique has been rather strongly
linked with cortical inhibitory-excitatory mechanisms, and
that it is likely that sensory gating may be strongly influ-
enced by subcortical mechanisms, we postulated that some
form of a cortical subcortical imbalance in the excitatory-
inhibitory balance may be important for the development of
psychotic symptoms in cocaine users.

Imaging Studies
One CT study found no differences between drug-induced

and idiopathic schizophrenia (62). Iyo and colleagues (63)
examined the binding availability of 11C-N-methylspiper-
one using positron emission tomography (PET) in order to
assess the role of dopamine D2 receptors in the striatum
and serotonin S2 receptors in the frontal cortex, in suscep-
tibility to MAP. These researchers suggested that an imbal-
ance in the activity of the two receptors is related to
susceptibility to MAP, and that a decrease of dopamine
transporter in striatum may be related to MAP (64). Down
regulation of D3 dopamine receptor function in critical
brain areas has also been implicated in the process of sensi-
tization (65).

Evidence for sensitization in humans is found in a small
number of studies (66, 67). Strakowski and colleagues (66)
showed that when two doses of a stimulant were given to
volunteers free from psychosis, the second dose produced a
greater psychotic response as measured by the BPRS—a
“sensitized” response. Stimulant users studied by Brady and
colleagues (68) reported psychotic symptoms occurring
with lower doses over time. Yui and colleagues (27) con-
cluded that the development of MAP may therefore be re-
lated to persisting brain damage or changes in brain
metabolism induced by repeated MA use, and that studies
of the clinical course and neurological basis of MAP psy-
chosis may provide insights into the pathophysiology of
schizophrenia.

Laruelle (69) described the role of endogenous sensitiza-
tion in the pathophysiology of schizophrenia in his review of
recent brain imaging studies. He observed that sensitization
of mesolimbic dopamine systems has been postulated by
several authors to underlie the development of dopaminergic
abnormalities associated with schizophrenia. Laruelle noted
that results of recent brain imaging studies indicate that
schizophrenia is associated with increased amphetamine-
induced dopamine release, and that this exaggerated re-
sponse was detected in patients experiencing an episode of
clinical deterioration, but not in clinically stable patients
(69). Laruelle asserted that because increased stimulant-in-
duced dopamine release is a hallmark of sensitization, these
results support the view that schizophrenia is associated with
a process of endogenous sensitization. He further postulated
that amphetamine-induced hyperactivity of the dopaminer-

gic system sustained over a certain period of time is in itself
sufficient to induce a psychotic state in otherwise healthy
humans, although the role of an underlying vulnerability to
this effect cannot be entirely ruled out.

Treatment
Barr and colleagues (17) described the scarcity of data re-

garding treatment for MAP, noting the absence of controlled
trials. These authors noted that the standard of care in this
area parallels the management of acute psychosis from other
etiologies, such as schizophrenia. The current trend is for
initial treatment with antipsychotics, with a bias toward the
atypical antipsychotics as first-line treatment. To date, there
has been no evidence that typical antipsychotics have effi-
cacy in decreasing craving among substance-abusing psy-
chotic patients. Evidence for atypical antipsychotic use
suggests some measure of efficacy, but remains limited to
case reports and small open-label patient series. The length
of appropriate pharmacological intervention is largely un-
studied, and no consistent guidelines exist in the literature.
Barr and colleagues reported a small case series indicated
that antipsychotic treatment beyond the acute psychotic
episode may protect against future psychotic episodes, even
at very low doses.

Beresford and colleagues (70) treated ten patients with
comorbid schizophrenia and drug use with aripiprazole for
eight weeks in an open-label design. They showed that in
those who completed the trial (60%), positive urine tests
dropped significantly after two weeks. Both mean cocaine-
and alcohol-craving scores also dropped significantly, with
a positive correlation between dropping psychosis and
dropping craving scores. Green and colleagues (71) exam-
ined the acute response to haloperidol and olanzapine in
ninety-seven first episode psychosis patients with comor-
bid substance abuse. They found no difference between
typical and atypical medications, but an overall less likeli-
hood of responding when compared to patients without
drug use comorbidity. These findings are in contrast to a re-
port by Brown and colleagues (72) where twenty-four dually-
diagnosed patients who were on typical antipsychotics were
randomized to either continue or discontinue the typical
agent. Quetiapine was substituted when necessary in those
who discontinued the typical antipsychotic. They report that
those discontinuing a typical antipsychotic had significant
reduction in drug craving as compared to the other patients.
Brown and colleagues further reported that typical antipsy-
chotic discontinuation combined with a quetiapine switch
was associated with reduced drug craving. Finally, animal
work suggests a possible role for serotonin in treating this
condition. When cocaine and risperidone were coadminis-
tered to rats, the effects of cocaine seemed to have been
blocked (73).

Barr and colleagues (17) proposed that current research
indicates that people presenting with co-occurring disorders,
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such as MAP, warrant specific treatments that deal with both
the psychosis and addiction issues. In fact, the best outcomes
stem from programs that are considered evidence-based and
that integrate mental health and substance-abuse treatment.
Barr and colleagues noted that most MA treatments investi-
gated so far have used only an “addiction” treatment model
for stimulant dependence and have excluded people with co-
morbid mental health problems, such as persistent or recur-
rent psychotic symptoms. Further research is required to
develop a more thorough understanding of the profiles of
people who suffer from persistent or recurrent MAP.

If sensitization is indeed the underlying mechanism for
psychostimulant-induced chronic schizophrenia-like disor-
der, then early treatment and retention of stimulant users in
mental health care services would appear to be desirable to
prevent the development of a chronic psychotic condition.
There is indeed a lack of good quality evidence as to whether
this approach can be effective. A Cochrane review found no
relevant trials (74). A potentially important finding in rats
(without parallel human studies as yet) is the demonstration
that low-dose clozapine or haloperidol can block the induc-
tion of behavioral sensitization to amphetamine in rats (75).
This finding has potential implication for future preventive
use of such drugs in individuals with evidence of increased
susceptibility to developing a psychotic disorder.

Conclusions
We conclude that the literature does suggest that abuse of

psychostimulants can result in, or increase the susceptibility

for, a state of chronic psychosis. It is also likely that the
abuse of psychostimulants in combination with other drugs
may further enhance the chances for developing such syn-
dromes. We further conclude that substantial evidence exists
that abuse of amphetamines, as the sole drug of abuse, can
result in a chronic psychotic disorder. On the other hand, the
evidence for a cocaine-induced chronic psychosis is less
compelling. The exact relationship between premorbid vul-
nerability and the persistence of symptoms in the absence of
continued drug use or the degree of use needed to sustain a
psychotic syndrome are also not well characterized yet.

That psychosis exists in a continuum rather than an “all
or none” phenomenon is a plausible idea (76). Based on a
stress-diathesis model, we propose that the eventual devel-
opment of a chronic psychotic disorder in an individual
with a history of drug use is likely to be multifactorial with
the specific substances used, the pattern of use (including
duration and age of onset of regular use, dose, and pattern
of episodes of use), and environmental stress interact with
the individual’s own degree of psychosis proneness to gen-
erate different degrees of severity of psychotic processes. It
is quite possible that the combination of drugs used, possi-
bly with the exceptions of MA and hallucinogens that seem
to be capable of producing chronic psychotic syndromes on
their own, is a crucial factor in the nature of the emergent
pathology.

Seeman and colleagues (77) identified factors other
than genes and psychostimulants that are associated with
psychosis or schizophrenia, including prenatal influenza,
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Table 1 Summary of Literature Findings Regarding Psychostimulant-Induced Chronic
Schizophrenic-Like Disorder

• Acute intoxication with psychostimulants can result in acute emergence of psychotic symptoms.

• Careful history taking and urine and blood tests are usually sufficient to identify the possibility of a drug-related problem and help avoid 
diagnostic confusion.

• Depending solely on the clinical presentation is not advisable when presented with the possibility of substance-induced psychotic
symptoms.

• A period of follow-up in the absence of continued drug use is usually sufficient to confirm the diagnosis.

• First use of amphetamines or cocaine before the age of 16 years, and severe cannabis or cocaine-dependence, may be related to an
increased risk of psychosis. In contrast, severe dependence on heroin was associated with a reduced risk for developing a psychotic
syndrome.

• Stimulant-induced psychoses are very likely to clear within several days to about a month of abstinence. Only 1%–15% of patients with 
stimulant-induced psychoses maintain some psychotic symptoms after a month.

• Research from Japan has shown that family members of patients with methamphetamine psychosis had a five times greater morbid risk
for schizophrenia than users without psychosis.

• The pattern of stimulant abuse most commonly associated with the induction of psychosis is the initial use of lower doses, typically 
administered in an escalating manner and ultimately leading to multiple binges or runs.

• The current trend for psychostimulant-induced psychotic symptoms is for initial treatment with antipsychotics, with a bias toward the
atypical antipsychotics as first-line treatment.

• Early treatment and retention of stimulant users in mental health care services is recommended to prevent the development of a chronic 
psychotic condition.
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prenatal drug treatment (e.g. reserpine), and obstetrical com-
plications.

The fact that some evidence of abnormality may be evi-
dent up to ten years prior to onset of frank symptoms makes
this task extremely challenging (78). While disentangle-
ment of the chicken-and-egg problem of chronic stimulant-
induced psychosis is indeed very difficult, work by Hafner
and colleagues (79) showed that a rather accurate determina-
tion of the onset of behavioral change can be determined.
This allows the close examination of the chronological asso-
ciations of drug use and the development of psychotic or
even prodromal schizophrenia symptoms.

In conclusion, much research is necessary in order to
tackle the many remaining unanswered questions. The most
obvious need is for the development of cohorts of well-
characterized patients that can be followed longitudinally
from the time of first contact. While obviously not an easy
task, it is necessary to establish the natural course of these
syndromes particularly in the absence of continued drug use.
Many crucial factors must be characterized in these individ-
uals: estimate of genetic risk (i.e. family history), other risk
factors (e.g. head injury, child abuse, ADD/ADHD). Once
well-defined cohorts are established, other neuro-investiga-
tive (neuropsychology, electrophysiology or imaging), as
well as treatment studies can be more easily performed.

Acknowledgements
This work was supported by grants #K24 DA000520 and

RO1DA019055.

References
1. Lieberman JA, Kinon BJ, Loebel AD. Dopaminergic mechanisms in

idiopathic and drug-induced psychoses. Schizophr Bull 1990;16(1):
97-110.

2. Yui K, Goto K, Ikemoto S, Ishiguro T, Angrist B, Duncan GE, Sheit-
man BB, Lieberman JA, Bracha SH, Ali SF. Neurobiological basis of
relapse prediction in stimulant-induced psychosis and schizophrenia:
the role of sensitization. Mol Psychiatry 1999;4(6):512-23.

3. Ujike H. Stimulant-induced psychosis and schizophrenia: the role of
sensitization. Curr Psychiatry Rep 2002;4(3):177-84.

4. Tenn CC, Fletcher PJ, Kapur S. A putative animal model of the “pro-
dromal” state of schizophrenia. Biol Psychiatry 2005;57(6):586-93.

5. Angrist BM, Gershon S. The phenomenology of experimentally in-
duced amphetamine psychosis-preliminary observations. Biol Psychia-
try 1970;2(2):95-107.

6. Snyder SH. Amphetamine psychosis: a “model” schizophrenia medi-
ated by catecholamines. Am J Psychiatry 1973;130(1):61-7.

7. Harris D, Batki SL. Stimulant psychosis: symptom profile and acute
clinical course. Am J Addict 2000;9(1):28-37.

8. Serper MR, Chou JC, Allen MH, Czobor P, Cancro R. Symptomatic
overlap of cocaine intoxication and acute schizophrenia at emergency
presentation. Schizophr Bull 1999;25(2):387-94.

9. Shaner A, Roberts LJ, Eckman TA, Racenstein JM, Tucker DE, Tsuang
JW, Mintz J. Sources of diagnostic uncertainty for chronically psy-
chotic cocaine abusers. Psychiatr Serv 1998;49(5):684-90.

10. Sato M, Chen CC, Akiyama K, Otsuki S. Acute exacerbation of para-
noid psychotic state after long-term abstinence in patients with previ-
ous methamphetamine psychosis. Biol Psychiatry 1983;18(4):429-40.

11. Iwanami A, Sugiyama A, Kuroki N, Toda S, Kato N, Nakatani Y,
Horita N, Kaneko T. Patients with methamphetamine psychosis admit-
ted to a psychiatric hospital in Japan. A preliminary report. Acta Psy-
chiatr Scand 1994;89(6):428-32.

12. Barnes TR, Mutsatsa SH, Hutton SB, Watt HC, Joyce EM. Comorbid
substance use and age at onset of schizophrenia. Br J Psychiatry
2006;188:237-42.

13. Brady KT, Sonne S, Randall CL, Adinoff B, Malcolm R. Features of
cocaine dependence with concurrent alcohol abuse. Drug Alcohol De-
pend 1995;39(1):69-71.

14. Balla A, Sershen H, Serra M, Koneru R, Javitt DC. Subchronic con-
tinuous phencyclidine administration potentiates amphetamine-
induced frontal cortex dopamine release. Neuropsychopharmacol-
ogy 2003;28(1):34-44.

15. Nakatani Y, Hara T. Disturbance of consciousness due to metham-
phetamine abuse. A study of 2 patients. Psychopathology 1998;
31(3):131-7.

16. Tatetsu S. Methamphetamine psychosis. Folia Psychiatr Neurol
1963;7(Jpn Suppl):377–80.

17. Barr AM, Panenka WJ, MacEwan GW, Thornton AE, Lang DJ, Honer
WG, Lecomte T. The need for speed: an update on methamphetamine
addiction. J Psychiatry Neurosci 2006;31(5):301-13.

18. Iyo M, Namba H, Yanagisawa M, Hirai S, Yui N, Fukui S. Abnormal
cerebral perfusion in chronic methamphetamine abusers: a study using
99MTc-HMPAO and SPECT. Prog Neuropsychopharmacol Biol Psy-
chiatry 1997;21(5):789-96.

19. Sato M. A lasting vulnerability to psychosis in patients with previ-
ous methamphetamine psychosis. Ann N Y Acad Sci 1992;654:
160-70.

20. Farrell M, Boys A, Bebbington P, Brugha T, Coid J, Jenkins R, Lewis
G, Meltzer H, Marsden J, Singleton N, Taylor C. Psychosis and drug
dependence: results from a national survey of prisoners. Br J Psychia-
try 2002;181:393-8.

21. Floyd AG, Boutros NN, Struve FA, Wolf E, Oliwa GM. Risk factors
for experiencing psychosis during cocaine use: a preliminary report. 
J Psychiatr Res 2006;40(2):178-82.Epub 2005 Jul 26.

22. Schuckit MA. Comorbidity between substance use disorders and psy-
chiatric conditions. Addiction 2006;101 Suppl 1:76-88.

23. Connell PH. Amphetamine psychosis. Maudsley monographs no 5.
New York: Oxford University Press;1958, p.15-36.

24. Bell DS. Comparison of amphetamine psychosis and schizophrenia. Br
J Psychiatry 1965;111:701-7.

25. Ellinwood EH, Jr. Amphetamine psychosis: I. Description of the indi-
viduals and process. J Nervous Mental Disease 1967;144:273-83.

26. Charles-Nicolas AJ. [Does chronic psychosis due to amphetamines
abuse exist? Study of 25 drug addicts]. Nouv Presse Med 1976;
5(37):2447-50. French.

27. Yui K, Ikemoto S, Ishiguro T, Goto K. Studies of amphetamine or
methamphetamine psychosis in Japan: relation of methamphetamine
psychosis to schizophrenia. Ann N Y Acad Sci 2000;914:1-12.

28. Utena H. Behavioral aberrations in methamphetamine-intoxicated
animals and chemical correlates in the brain. Prog Brain Res 1966;
21:192-207.

29. Tomiyama C. Chronic schizophrenia-like states in methamphetamine
psychosis. Jpn J Psychiatry Neurol 1990;44(3):531-9.

30. Srisurapanont M, Ali R, Marsden J, Sunga A, Wada K, Monteiro M.
Psychotic symptoms in methamphetamine psychotic in-patients. Int J
Neuropsychopharmacol 2003;6(4):347-52.

31. Chen CK, Lin SK, Sham PC, Ball D, Loh el-W, Murry RM. Morbid
risk for psychiatric disorder among the relatives of methamphetamine
users with and without psychosis. Am J Med Genet B Neuropsychiatr
Genet 2005;136(1):87-91.

32. Hayashi, S. [Wake-amine addiction]. Sogorinsyo 1955;12:656–661.
Japanese.

Eric M. Pihlgren, Nash N. Boutros

Clinical Schizophrenia & Related Psychoses April 2007 • 61

cs_apr07.qxd  4/4/07  2:05 PM  Page 61



33. Goto, T. [Clinical pictures shown by long hospitalized cases of chronic
methamphetamine psychosis: a comparative study with schizophrenia].
Psychiatr Neurol Jpn 1960;62:163–76. Japanese.

34. Utena H, Takano S, Yuasa S, Shimizu T, Kato T, Funatogawa S. Behav-
ioral abnormalities in animals and metabolic changes in the brain. No
To Shinkei 1961;13:687-95.

35. Askevold F. The occurrence of paranoid incidents and abstinence
delirium in abusers of amphetamine. Acta Psychiatr Scand 1959;
34:145–64.

36. Wetli CV, Fishbain DA. Cocaine-induced psychosis and sudden death
in recreational cocaine users. J Forensic Sci 1985;30(3):873-80.

37. Curran C, Byrappa N, McBride A. Stimulant psychosis: systematic re-
view. Br J Psychiatry 2004;185:196-204.

38. Gawin FH. Cocaine addiction: psychology and neurophysiology. Sci-
ence 1991;251(5001):1580-6.

39. Segal DS, Kuczenski R. Behavioral alterations induced by an escalat-
ing dose-binge pattern of cocaine administration. Behav Brain Res
1997;88(2):251-60.

40. Flaum M, Schultz SK. When does amphetamine-induced psychosis be-
come schizophrenia? Am J Psychiatry 1996;153(6):812-5.

41. Post R. Cocaine psychoses: a continuum model. Am J Psychiatry
1975;132(3):225-31.

42. Satel SL, Edell WS. Cocaine-induced paranoia and psychosis prone-
ness. Am J Psychiatry 1991;148(12):1708-11.

43. Thirthalli J, Benegal V. Psychosis among substance users. Curr Opin
Psychiatry 2006;19(3):239-45.

44. Rounsaville BJ, Anton SF, Carroll K, Budde D, Prusoff BA, Gawin F.
Psychiatric diagnoses of treatment-seeking cocaine abusers. Arch Gen
Psychiatry 1991;48(1):43-51.

45. McLellan AT, Woody CE, O’Brien CP. Development of psychiatric ill-
ness in drug abusers: possible role of drug preference. N Eng J Med
1979;301:1310-1314.

46. Rosse RB, Collins JP Jr, Fay-McCarthy M, Alim TN, Wyatt RJ, Deutch
SI. Phenomenologic comparison of the idiopathic psychosis of schizo-
phrenia and drug-induced cocaine and phencyclidine psychoses: a ret-
rospective study. Clin Neuropharmacol 1994;17(4):359-69.

47. Rosenthal RN, Miner CR. Differential diagnosis of substance-induced
psychosis and schizophrenia in patients with substance use disorders.
Schizophr Bull 1997;23(2):187-93.

48. Bartlett E, Hallin A, Chapman B, Angrist B. Selective sensitization 
to the psychosis inducing effects of cocaine: a possible marker for ad-
diction relapse vulnerability? Neuropsychopharmacology 1997;16(1):
77-82.

49. Reid MS, Ciplet D, O’Leary S, Branchey M, Buydens-Branchey L.
Sensitization to the psychosis-inducing effects of cocaine compared
with measures of cocaine craving and cue reactivity. Am J Addict
2004;13(3):305-15.

50. Unnithan SB, Cutting JC. The cocaine experience: refuting the concept
of a model psychosis? Psychopathology 1992;25(2):71-8.

51. Pencer A, Addington J. Substance use and cognition in early psychosis.
J Psychiatry Neurosci 2003;28(1):48-54.

52. Iwanami A, Kuroki N, Iritani S, Isono H, Okajima Y, Kamijima K. P3a
of event-related potential in chronic methamphetamine dependence. 
J Nerv Ment Dis 1998;186(12):746-51.

53. Iwanami A, Suga I, Kaneko T, Sugiyama A, Nakatani Y. P300 com-
ponent of event-related potentials in methamphetamine psychosis
and schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry
1994;18(3):465-75.

54. Iwanami A, Kanamori R, Suga I, Kaneko T, Kamijima K. Reduced at-
tention-related negative potentials in methamphetamine psychosis. 
J Nerv Ment Dis 1995;183(11):693-7.

55. Fein G, Biggins C, MacKay S. Cocaine abusers have reduced auditory
P50 amplitude and suppression compared to both normal controls and
alcoholics. Biol Psychiatry1996;39(11):955-65.

56. Adler LE, Olincy A, Cawthra RN, Hoffer M, Nagamoto HT, Amass L,
Freedman R. Reversal of diminished inhibitory sensory gating in co-
caine addicts by a nicotinic cholinergic mechanism. Neuropsychophar-
macology 2001;24(6):671-9.

57. Boutros NN, Gelernter J, Gooding CD, Cubells J, Young A, Krystal
JH, Kosten T. Sensory gating and psychosis vulnerability in cocaine-
dependent individuals: preliminary data. Biol Psychiatry 2002;
51(8):683-6.

58. Bramon E, Rabe-Hesketh S, Sham P, Murray RM, Frangou S. Meta-
analysis of the P300 and P50 waveforms in schizophrenia. Schizophr
Res 2004;70(2-3):315-29.

59. Boutros NN, Lisanby HS, Tokuno H, Torrelo MW, Campbell D,
Berman R, Mallison R, Krystal JM, Kosten T. Elevated motor thresh-
old in drug-free, cocaine-dependent patients assessed with transcranial
magnetic stimulation. Biol Psychiatry 2001;49(4):369-73.

60. Boutros NN, Lisanby SH, McClain-Furmanski D, Oliwa G, Gooding
D, Kosten T. Cortical excitability in cocaine-dependent patients: a
replication and extension of TMS findings. J Psychiatr Res 2005;
39(3):295-302.

61. Sundaresan K, Ziemann U, Stanley J, Boutros NN. Cortical inhibition
and excitation in abstinent cocaine-dependent patients: a transcranial
magnetic stimulation study. Neuroreport 2007;18(3):289-92.

62. Wiesbeck GA, Taeschner KL. A cerebral computed tomography study
of patients with drug-induced psychoses. Eur Arch Psychiatry Clin
Neurosci 1991;241(2):88-90.

63. Iyo M, Nishio M, Itoh T, Fukuda H, Suzuki K, Yamasaki T, Fukui S,
Tateno Y. Dopamine D2 and serotonin S2 receptors in susceptibility to
methamphetamine psychosis detected by positron emission tomogra-
phy. Psychiatry Res 1993;50(4):217-31.

64. Sekine Y, Iyo M, Onouchi Y, Matsunaga T, Tukada H, Okada Y,
Yoshikawa E, Mori N. Dopamine transporter in striatum of MAP users
using PET. Presented at the 28th Annual Meeting of the Japanese Soci-
ety of Neuropsychopharmacology;1998 Oct 21-23;Tokyo, Japan.

65. Richtand NM, Woods SC, Berger SP, Strakowski SM. D3 dopamine re-
ceptor, behavioral sensitization, and psychosis. Neurosci Biobehav
Rev 2001;25(5):427-43.

66. Strakowski SM, Sax KW, Setters MJ, Stanton SP, Keck PE Jr. Lack of
enhanced response to repeated d-amphetamine challenge in first-
episode psychosis: implications for a sensitization model of psychosis
in humans. Biol Psychiatry 1997;42(9):749-55.

67. Boileau I, Dagher A, Leyton M, Gunn RN, Baker GB, Diksic M,
Benkelfat C. Modeling sensitization to stimulants in humans: an
[11C]raclopride/positron emission tomography study in healthy men.
Arch Gen Psychiatry 2006;63(12):1386-95.

68. Brady KT, Lydiard RB, Malcolm R, Ballenger JC. Cocaine-induced
psychosis. J Clin Psychiatry 1991;52(12):509-12.

69. Laruelle M. The role of endogenous sensitization in the pathophysiol-
ogy of schizophrenia: implications from recent brain imaging studies.
Brain Res Rev 2000;31(2-3):371-84.

70. Beresford TP, Clapp L, Martin B, Wiberg JL, Alfers J, Beresford HF.
Aripiprazole in schizophrenia with cocaine dependence: a pilot study. 
J Clin Psychopharmacol 2005;25(4):363-6.

71. Green AI, Tohen MF, Hamer RM, Strakowski SM, Lieberman JA,
Glick I, Clark WS. First episode schizophrenia-related psychosis and
substance use disorders: acute response to olanzapine and haloperidol.
Schizophr Res 2004;66(2-3):125-35.

72. Brown ES, Nejtek VA, Perantie DC, Rajan Thomas N, Rush AJ. Co-
caine and amphetamine use in patients with psychiatric illness: a ran-
domized trial of typical antipsychotic continuation or discontinuation.
J Clin Psychopharmacol 2003;23(4):384-8.

73. Broderick PA, Rahni DN, Zhou Y. Acute and subacute effects of
risperidone and cocaine on accumbens dopamine and serotonin re-
lease using in vivo microvoltammetry on line with open-field behav-
ior. Prog Neuropsychopharmacol Biol Psychiatry 2003;27(6):
1037-54.

Psychostimulant-Induced Chronic Schizophrenia-Like Disorder

62 • Clinical Schizophrenia & Related Psychoses April 2007

cs_apr07.qxd  4/4/07  2:15 PM  Page 62



74. Srisurapanont M, Kittiratanapaiboon P, Jarusuraisin N. Treatment
for amphetamine psychosis. Cochrane Database Syst Rev 2001;
(4):CD003026.

75. Meng ZH, Feldpaush DL, Merchant KM. Clozapine and haloperidol
block the induction of behavioral sensitization to amphetamine and as-
sociated genomic responses in rats. Brain Res Mol Brain Res 1998;
61(1-2):39-50.

76. van Os J, Hanssen M, Bijl RV, Ravelli A. Strauss (1969) revisited: a
psychosis continuum in the general population? Schizophr Res
2000;45(1-2):11-20.

77. Seeman P, Schwarz J, Chen JF, Szechtman H, Perreault M, McKnight
GS, Roder JC, Quirion R, Boksa P, Srivastava LK, Yanai K, Wein-
shenker D, Sumiyoshi T. Psychosis pathways converge via D2high
dopamine receptors. Synapse 2006;60(4):319-46.

78. Jones PB, Bebbington P, Foerster A, Lewis SW, Murray RM, Russell
A, Sham PC, Toone BK, Wilkins S. Premorbid social underachieve-
ment in schizophrenia. Results from the Camberwell Collaborative
Psychosis Study. Br J Psychiatry 1993;162:65-71.

79. Hafner H, Maurer K, Loffler W, Riecher-Rossler A. The influence of age
and sex on the onset and early course of schizophrenia. Br J Psychiatry
1993;162:80-6.

Eric M. Pihlgren, Nash N. Boutros

Clinical Schizophrenia & Related Psychoses April 2007 • 63

cs_apr07.qxd  4/4/07  2:09 PM  Page 63


	54_CS0407.pdf
	55_CS0407.pdf
	56_CS0407.pdf
	57_CS0407.pdf
	58_CS0407.pdf
	59_CS0407.pdf
	60_CS0407.pdf
	61_CS0407.pdf
	62_CS0407.pdf
	63_CS0407.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


