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Opinion statement

Cannabis is used by more than 25 % of schizophrenia patients and is associated with
symptom exacerbation and poorer clinical outcome. To date, evidence is scarce for
treating cannabis use disorders among schizophrenia patients. Psychosocial interventions
such as cognitive behavioral therapy, motivational interviewing, or contingency manage-
ment have been evaluated as potential treatments for cannabis use disorders (CUD) among
schizophrenia patients and in the general population. However, results are somewhat
inconsistent, and efficacy appears to wane after treatment concludes. Pharmacotherapy
has also been examined as a potential treatment for CUD but has not yet demonstrated
consistent efficacy in the general population. The administration of second-generation
antipsychotic medications is the pharmacological standard of care for schizophrenia as
well as the treatment of choice for comorbid cannabis use among schizophrenia patients.
Recent preliminary trials of pharmacotherapy agents in the general population must be
further tested to confirm their potential efficacy at treating CUD. Based on the current
evidence, we recommend a multi-faceted approach to treatment for CUD in the schizo-
phrenia population, employing pharmacological and psychosocial modalities. We recom-
mend using a second-generation antipsychotic medication; to date risperidone,



olanzapine, and clozapine show the most promise for this population. We also recommend
engaging patients in a combination of motivation-based treatment (motivational
interviewing or motivation enhancement therapy) and cognitive behavioral treatment
directed at cannabis use. When family systems allow, multidimensional family therapy
should also be considered, particularly for adolescent patients. The available evidence
suggests that CUDs will require ongoing treatment in order to maintain long-term efficacy.

Introduction

Up to 50 % of schizophrenia patients meet criteria for a
comorbid substance use disorder at some time during
their lives [1]. These individuals tend to be male [2],
younger at symptom onset [3], experience greater extra-
pyramidal and depressive symptoms [4, 5], have less
severe negative symptoms [6], and more severe positive
symptoms [2]. Overall, they have poor treatment adher-
ence [7], a lower quality of life [8], exhibit more violent
behavior [9], and are more likely to be homeless [10]
and unemployed [5]. Despite these poorer outcomes,
clinical trials to assess treatments for schizophrenia often
exclude patients with substance use disorders and trials
to treat substance use disorders often exclude schizo-
phrenia patients [11].

This scientific approach leaves a large gap in our
knowledge of how to best treat this patient population
[11]. Hence, there is a specific need to develop treat-
ments for schizophrenia patients with comorbid sub-
stance use disorders. Cannabis is the most commonly
used illicit substance by schizophrenia patients as prev-
alence rates range from 27 to 42 % [12, 13]. To date,
studies suggest that cannabis use leads to reduced treat-
ment compliance [14–18], increased re-hospitalizations
and relapses [19–21], and greater severity in psychotic
symptoms [12, 22]. Of particular significance is the
damaging effect that cannabis use disorders may have

on the brain, based on evidence that cannabis use con-
tributed to greater progressive cortical thinning over
5 years among a comorbid cannabis-using schizophre-
nia group compared to non-using schizophrenia pa-
tients and controls [23], and that abusing during ado-
lescence is associated with persistent differences in sub-
cortical morphology among schizophrenia patients after
extended abstinence [24].

Although there is a large literature suggesting that
cannabis use is detrimental to the clinical course of
schizophrenia [25], there are few evidence-based
treatments available that demonstrate efficacy or
effectiveness at treating comorbid cannabis use dis-
orders among schizophrenia patients. Hence, our
objective is to review the most recent evidence
available for treating cannabis use disorders among
schizophrenia patients. Of note, the majority of the
reviewed studies used diagnostic criteria consistent
with cannabis abuse or dependence defined by DSM-IV
[26]. We will use the DSM-V term Bcannabis use
disorder^ (CUD) as a term to encompass both abuse
and dependence in this review [27]. We searched
PubMed, PsychInfo, Social Sciences Abstracts, and the
Cochrane Database of Systematic Reviews to find peer-
reviewed publications reporting on the specific treat-
ment of CUDs from 1994 to 2014.

Treating cannabis use disorders among schizophrenia patients

Few studies have specifically investigated the treatment of CUDs among schizo-
phrenia patients. A systematic review of this topic only found 11 studies of
cannabis use treatment as a separate outcome distinct from other substance use
disorders [28]. The authors concluded that there was insufficient evidence to
support the efficacy or effectiveness of treatments for CUD among schizophre-
nia patients. However, in studies with grouped substance use, there were
positive outcomes that psychosocial interventions and pharmacological treat-
ment may confer some benefit at reducing cannabis use [28].
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Psychosocial interventions
The most commonly studied psychosocial interventions discussed in this re-
view are motivational interviewing (MI), cognitive behavioral therapy (CBT),
and contingency management (CM). MI is a counseling style that aims to
resolve ambivalence and allows patients to change through a self-
actualization process [29]. CBT, originally developed to treat depression [30],
has been adapted intomany forms to treat a variety of disorders and is based on
developing cognitive change in a patient that leads to changes in the patient’s
thought process and belief system, subsequently leading to emotional and
behavioral changes [31]. CM is based on providing rewards to patients to
reinforce positive behaviors, such as abstinence, attendance, or completing
homework [32].

A systematic review of 32 randomized control trials (RCTs) of psychosocial
interventions for patients with severe mental illness and comorbid substance
abuse did not find compelling evidence to support any one psychosocial
treatment modality over another regarding treatment retention, substance use
reduction, or symptom improvement [33•]. Furthermore, the review did not
find evidence that active treatment groups fared better than treatment-as-usual
(TAU) control groups in studies investigating long-term integrated care; non-
integrated intensive case management; MI, CBT, MI and CBT together; skills
training; or CM. The observed lack of group differences were explained by
limitations in study design, outcome measures, treatment fidelity, and high
attrition rates [33•].

Although most studies in this systematic review targeted the treatment of
alcohol or illicit substances in general, a few studies focused on treating canna-
bis use among patients with a schizophrenia spectrum disorder (e.g., schizo-
phrenia, schizoaffective disorder, schizophreniform, psychosis not otherwise
specified) [33•]. Specifically, an RCT evaluating 62 patients with a schizophre-
nia spectrum disorder (G35 years old) found that 6 months of treatment with
MI was associated with a reduction in the number of joints smoked per week at
3 and 6monthswhile receiving treatment, but the effects were not sustained at a
12-month post-treatment follow-up [34].

A multi-center RCT of 88 patients with a schizophrenia spectrum disorder
performed a group-based psychological intervention based on CBT and MI
weekly for 12 weeks, plus a Bbooster^ session 6 weeks later and did not find
differences in cannabis use compared to TAU at 3 and 12 months post-
treatment follow-up [35]. A recent RCT of 103 schizophrenia spectrum disorder
patients with CUDs evaluated the efficacy of MI+CBT compared to TAU and
reported that MI+CBT participants self-reported smoking fewer joints per day
than TAU participants, but the number of days they smoked was not reduced
after 6 months of treatment [36]. A secondary analysis of this study found that,
over a 3-year period, MI+CBT participants had fewer days of hospitalization but
had greater risk of psychiatric emergency department contact and more admis-
sions to psychiatric hospitals compared to TAU participants [37]. These findings
suggest that MI+CBT participants may be more likely to seek treatment, which
could explain more contact with treatment providers and fewer days in ob-
served care [37]. Another RCT examined using family-based MI (FMI) and
interaction skills training among the parents of patients (n=75) with recent-
onset schizophrenia and co-occurring cannabis use. Parents (n=97) were
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randomly allocated to the FMI group or to a routine family support
(RFS) group; each group met every other week for 12 weeks. There was
a significant decrease in self-reported number of days using cannabis,
total grams used, and craving of cannabis observed between assessments
at 3 months pre-treatment and 3 months post-treatment. However, there
was no significant between-group difference in the proportion of nega-
tive urine tests at follow-up [38].

Lastly, a recent study queried 120 schizophrenia patients about their strat-
egies for quitting cannabis use and for relieving cannabis withdrawal symptoms
[39]. Nearly 96 % of patients used at least one strategy to maintain abstinence
during their attempt to quit using cannabis. The most common strategies were
(1) getting rid of cannabis or paraphernalia, (2) ending their association with
others who smoke cannabis, and (3) avoiding places where cannabis is used.
Moreover, the strategy rated as Bmost helpful^ was receiving support from
religious services or through prayer [39]. Overall, there appears to be some
benefit conferred by psychosocial treatments for cannabis use among schizo-
phrenia patients. However, the evidence concerning long-term efficacy remains
sparse and inconsistent and, as such, requires additional research to clarify the
direction of these findings.

Pharmacological treatment
Recent pharmacological studies examining treatment for CUDs in schizophre-
nia patients focused on the effects of second-generation antipsychotic medica-
tions, which are also the first-line choice for treating psychosis [40, 41]. For
example, two studies found decreased substance use among schizophrenia
spectrum patients after treatment with quetiapine or clozapine [42, 43]. In
regard to specifically treating CUDs, a 6-week double-blinded RCT in 128
patients with schizophrenia spectrum disorders compared treatment with
olanzapine vs. risperidone and found a similar decrease in cannabis craving
between the two groups [44]. More recently, a randomized open-label prospec-
tive study of first-episode patients diagnosed with schizophrenia spectrum
disorders (n=49) compared the effects of treatment with olanzapine vs. risper-
idone on cannabis use over 16 weeks but yielded no between-group differences
regarding rates of cannabis use [45].

A randomized trial compared the effects of risperidone and clozapine on
cannabis craving and associated regional brain activity in 28 schizophrenia
patients with comorbid CUDs [46•]. After 4 weeks of treatment, the clozapine
group showed larger reductions in cannabis craving and activation in the insula
during a cannabis word Stroop test when compared to the group treated with
risperidone [46•]. Another study evaluated cannabis craving among 503 pa-
tients with schizophrenia spectrum disorders and comorbid CUDs treated with
risperidone, olanzapine, or clozapine [47]. The results suggested that patients
using risperidone had significantly more cannabis craving than those treated
with olanzapine or clozapine. There was no significant difference in craving
between the olanzapine and clozapine groups [47].

In summary, there is minimal evidence supporting the use of antipsychotic
medications to treat CUDs among schizophrenia patients as recent uncon-
trolled trials produced inconsistent results regarding reductions in craving and
cannabis use. Notable trends indicated that olanzapine and clozapine might be
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more efficacious for treatment of cannabis cravings than risperidone, consistent
with the drugs’ comparative efficacy of treating schizophrenia alone [48, 49].

Treatment in the general population

Most studies of CUD treatment exclude patients with a co-existing mental
illness such as schizophrenia. Thus, we discuss the findings from treatment
studies that focused on CUDs among individuals who are otherwise psychiat-
rically healthy. We expect this review will identify interventions that can be
evaluated among schizophrenia patients.

Psychosocial interventions
Interventions that are similar to those tested among schizophrenia patients
have been investigated more frequently as treatments for CUD in the general
population [50–58]. These included brief or extended CBT, motivational en-
hancement therapy (MET) [32], and CMor a combination thereof.Most studies
combined treatment modalities in an effort to reduce cannabis use. For
example, a recent trial randomized 215 patients diagnosed with CUD to
9 weeks treatments of (1) MET+CBT+CM-for-completing-homework, (2)
MET+CBT+CM-for-abstinence, or (3) case management. For the primary out-
come measures of continued abstinence and proportion of days abstinent, no
significant differences were foundwhen comparing the casemanagement group
to the other two conditions (although a modest decrease in cannabis use was
observed across all groups at 14 months follow-up) [59]. This finding suggests
that professional contact alone is associated with decreased cannabis use. Also,
a subsample of patients treated with MET+CBT+CM-for-abstinence became
long-term abstainers [59].

A 12-week study of 127 treatment-seeking youths from the criminal justice
system evaluated the efficacy of combining CBT with CM (CBT+CM) to im-
prove abstinence [60]. Participants were randomized to four groups: (1) CBT
alone, (2) CBT+CM reinforcing homework and attendance, (3) CM for absti-
nence, or (4) CBT+CM for abstinence. The results demonstrated that the
CBT+CM reinforcing homework and attendance treatment did not significantly
improve abstinence over CBT alone after 12 weeks sessions, while the CBT+CM
for abstinence group produced a higher proportion of cannabis-positive urine
specimens compared to CM alone. At 12months follow-up, CBT alone and CM
alone had a similar frequency and also the lowest frequency of cannabis use
among the four treatment groups [60]. This finding was unexpected, consider-
ing previous trials suggested that adding CM toMET or CBT increased treatment
adherence or reduced cannabis use [50–52]. The negative findings could be
explained by the provision of rewards through CM being met with reactance by
youth from the juvenile justice system [60].

The Cannabis Disorders (CANDIS) trial evaluated the efficacy of a combi-
nation of MET, CBT, and psychosocial problem-solving training at treating
CUDs [61]. CANDIS randomized 122 patients with CUD to treatment with
ten 90 min twice-weekly sessions (over 5–8 weeks) or a delayed treatment
group who were instructed to reduce or discontinue cannabis use. The treat-
ment group abstinence rate was 49 % at the end of treatment and 41.1 % at
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6 months follow-up. In contrast, delayed treatment group abstinence rate was
12.5 % after the 8 weeks delay prior to treatment [61]. A follow-up RCT using
the CANDIS protocol randomized 279 patients to active treatment or delayed
treatment [62••]. The rate of negative drug screenings at the end of 10 sessions
over 8–12 weeks, increased from 11.7 to 46.3 % in the active treatment arm,
compared to an increase from 9.3 to 17.7 % in the delayed treatment group
after 8 weeks (prior to beginning treatment). At 6 months follow-up, the
treatment group’s negative drug screen rate decreased from 46.3 to 35.7 %
[62••].

Another RCT of cannabis-using high school youths (n=310) compared the
treatment effects of MET to an education feedback control (EFC) group and a
delayed feedback control (DFC) group [63]. The MET group received two 45–
50-min sessions, the EFC group was shown a presentation on current research
and facts about cannabis, and the DFC group received no treatment for
3 months. The MET and EFC groups received up to four CBT sessions after
the initial treatments. At 3 months follow-up, both the MET and EFC group
reported fewer days of cannabis use since completing treatment compared to
the DFC group over the same period of time. The effect between MET and EFC
was maintained at 12 months follow-up; however, the magnitude of change
was modest—when asked the number of days used over the prior 60 days, the
MET group had decreased from 40.23 days at baseline to 33.71 days at
12 months and the EFC group had decreased from 37.69 to 34.24 days.

Multidimensional family therapy (MDFT) is a family-based therapy de-
signed to treat adolescent substance use within the framework that adolescent
drug abuse is related to many life domains (e.g., biological, social, cognitive,
interpersonal, familial, developmental, etc.) and that family functioning is
important to foster healthier alternatives [64]. The efficacy of MDFT compared
to CBT at reducing cannabis use was studied in a 26 week RCT consisting of
109 adolescents with CUD living in the Netherlands [65]. MDFT and CBT
demonstrated similar magnitudes in post-treatment changes such as fewer days
using cannabis, reduced frequency of using cannabis, and reduced delinquent
behavior. Additionally, the authors found that 17–18 year-old participants
benefitted more from CBT than from MDFT, while 13–16 year olds benefitted
more from MDFT than CBT [66]. A 12 month RCT compared MDFT (two
sessions per week) to individual psychotherapy (not standardized across sites)
for treating CUDs in 13–18 year olds [67•]. They observed that the MDFT
groups had a greater rate of decline in cannabis dependence from 82 to 38 %
compared to 82 to 52 % in the individual psychotherapy group [67•].

There have also been a series of studies evaluating a brief intervention
approach to treat CUDs. One RCT comparing one CBT session, six CBT sessions,
and a delayed treatment control (DTC) group showed significant decrease in
daily cannabis use in the six-session group compared to the DTC after approx-
imately 8 months of follow-up, but no difference between the one-session
group and DTC [56]. Another RCT compared two MET sessions, nine multi-
component therapy sessions (MET + CBT + case management), and a DTC
group, finding a significant decrease at 4 months in the percentage of days of
cannabis use between the two-session group and the DTC and between the
nine-session group and the DTC. They also found a significantly higher rate of
abstinence in the nine-session group compared to the other two groups [53]. A
third RCT compared the efficacy of a 2-session individualized MI treatment, a
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14-session cognitive behavioral group treatment, and a DTC group at treating
cannabis use. They observed a significant decrease in the number of days using
cannabis permonth at 4months follow-up between either treatment group and
the DTC group and a significant decrease in cannabis use by 16 months follow-
up compared to baseline [58].

A more recent RCT evaluated the efficacy of using either written or oral
psychoeducation to reduce cannabis use. Participants (n=134 undergradu-
ates) were randomized to one of four groups. Two treatment groups were
provided cannabis-related health information, risk modification suggestions,
and motivational materials via either an oral session or a booklet. The two
control groups were provided general health information via either an oral
session or a booklet. At 12 months follow-up, the treatment groups showed a
significant reduction in the frequency of engaging in deep inhalation, breath-
holding while smoking cannabis, and in driving after cannabis use, com-
pared to their respective control groups. While these risk factors were re-
duced, no changes were seen in the overall frequency of cannabis use in any
group [68].

Also, an RCT was conducted using a web-based intervention based on
principles of CBT and MI to reduce the frequency of cannabis use. The study
included 225 treatment-seeking participants who were randomized into a web-
based treatment group and a web-based control group that contained informa-
tion about cannabis [69]. At 6 weeks post-treatment, the intervention group
reported fewer days of cannabis use, lower quantity of cannabis consumed, and
fewer cannabis use disorder symptoms. However, the between-group difference
in quantity of cannabis use was no longer significant at 3 months post-
treatment.

A small, uncontrolled pilot study evaluated whether aerobic exercise re-
duced the quantity of cannabis used among individuals with a cannabis use
disorder [70]. The treatment lasted 10 days and demonstrated that, after an
observed moderate daily exercise regimen, the daily average self-reported can-
nabis use decreased from mean=5.9 (sd=3.1) to mean=2.8 (sd=1.6) joints per
day. In the immediate post-exercise time, cannabis craving scores were also
significantly reduced. However, the amount of cannabis use increased to 4.1
(sd=2.5) joints per day at 2 weeks post-treatment.

The effectiveness of 12-step programs such as Alcoholics (or Narcotics)
Anonymous is a controversial subject, with studies and systematic reviews
arguing conclusions ranging from beneficial to detrimental outcomes in sub-
stance use [71]. However, data suggests that attendance rates at 12-step pro-
grams have a dose–response relationship to abstinence and that those who do
attend regularly have a greater likelihood of abstinence [71]. We did not find
any 12-step studies specifically addressing marijuana use in schizophrenia.
However, studies of dual diagnosis populations have suggested that patients
with a psychotic disorder have lower attendance rates at 12-step meetings [72].
Adding specialized groups [73] or supplemental treatment such as 12-step
facilitation therapy [74] may maximize the effect in a dual diagnosis
population.

In summary, psychosocial treatments demonstrated varying degrees of effi-
cacy at treating CUDs in the general population. These results are similar to
studies evaluating the treatment of CUDs among schizophrenia patients and, as
such, should be considered for treating cannabis use in this population. In
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particular, using aerobic exercise in patients with psychosis could be
advantageous due to the known adverse weight and metabolic effects
of antipsychotic medications. One of the challenges, both in the general
population and among schizophrenia patients, is the tendency for can-
nabis users to regress towards baseline patterns of use after treatment
ends. Overall, this research suggests that treatment may be efficacious at
reducing cannabis use or lessening the effects of withdrawal, but only
while actively receiving treatment, as post-treatment cannabis use ap-
pears to regress towards pre-treatment levels. Thus, continued treatment
may be necessary to sustain reduced levels of cannabis use.

Pharmacological treatment
The use of pharmacology to treat CUDs in the general population has received
much more attention than using this approach to treat CUDs among schizo-
phrenia patients. However, the efficacy of these treatments has been inconsis-
tent. Most trials suffer from low power due to small sample sizes and attrition.
Previous studies on CUD treatment have investigated divalproex sodium,
buspirone, nefazodone, bupropion SR, and atomoxetine, but they have not
yet demonstrated a significant effect by reducing cannabis use or increasing
abstinence [75–78].

Two recent RCTs show promise for pharmacological treatment of CUD.One
RCT studied N-acetylcysteine (NAC), which is a prodrug of the natural occur-
ring amino acid cysteine [79••], and has been found to modulate glutamate
activity in drug-seeking behavior in animals [80]. NACwas recently investigated
as a treatment or adjunctive treatment for numerous psychiatric and behavioral
conditions including trichotillomania, obsessive compulsive disorder, mood
disorders, schizophrenia, and substance use disorders [81]. The efficacy of NAC
as a treatment for CUD was evaluated in a double-blinded RCT among indi-
viduals with CUDs (n=116) during an 8-week treatment study. The results
indicated the treatment group was twice as likely to produce a negative urine
test for cannabinoid compared to the placebo group (OR=2.4, 95 % CI=1.1–
5.2). At the end of treatment, the NAC group had 40.9 % negative urine
cannabinoid tests compared to 27.2 % in the placebo group. At the 4 weeks
post-treatment follow-up these rates were 19.0 vs. 10.3 %, respectively, but the
difference was no longer statistically significant [79••]. Another trial examined
treatment with gabapentin in a phase II double-blinded, placebo-controlled
RCT of 50 subjects over 12 weeks and demonstrated that participants receiving
active treatment had greater reductions in cannabis use, faster relief of with-
drawal symptoms, and improved cognitive function compared to the placebo
group [82].

Other recent RCTs testing pharmacologic agents have shown minimal effi-
cacy at treating CUDs compared to placebos [83–85]. A double-blinded RCT
evaluated the efficacy of whether the antidepressant venlafaxine extended re-
lease (ER)+CBT compared to placebo+CBT reduced cannabis use in addition to
depressive symptoms among individuals with co-occurring major depressive
disorder and CUD (n=103) [83]. However, the results indicated that the
placebo group had improved abstinence over the venlafaxine ER group. A
separate RCT investigated the antidepressant fluoxetine in a depressed popula-
tion and did not find between-group differences in cannabis use compared to
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placebo after 12 weeks of treatment [84]. A pilot RCT evaluated whether CBT in
combination with the nicotine patch was efficacious at reducing cannabis use
among smokers, but no between-group differences regarding cannabis use were
observed after 10 weeks of treatment [85].

Agonist replacement therapy has been effective for treating nicotine
dependence (transdermal patch, nicotine replacement gum) [86] and
opioid dependence (methadone, buprenorphine) [87, 88]. Hence, a
THC agonist or partial agonist could be an effective treatment of can-
nabis use disorders. For example, dronabinol is an oral formulation of
synthetic THC that has been evaluated in two treatment studies. Al-
though both studies did not observe reduced cannabis use, they ob-
served reductions in withdrawal symptoms [89, 90]. Similarly, a recent
medication derived from the cannabis sativa plant, nabixmols, contains
THC, cannabidiol, and terpenoids. A double-blinded RCT evaluating the
efficacy of nabixmols among cannabis dependent inpatients undergoing
detoxification found that treatment with the study drug was associated
with reduced withdrawal symptoms compared to placebo during a 6-day
active treatment phase. However, after 28 days follow-up, changes in
cannabis use did not differ between the treatment groups [91].

In summary, there is minimal evidence to support treating CUDs with
pharmacotherapy among individuals who are otherwise psychiatrically healthy.
Traditional psychotropic medications have not demonstrated a clear effect at
reducing cannabis use. The current research on agonist replacement for canna-
bis has shown efficacy towards withdrawal symptoms, but not towards reduc-
ing cannabis use. The effects of NAC and gabapentin are promising andmay be
beneficial for individuals withmental illnesses such as schizophrenia. However,
as with any treatment showing initial potential in the more general CUD
population, more research is required to confirm the preliminary results, to
optimize protocols, and then to apply and confirm benefits for schizophrenia
patients with CUD. Similar to psychosocial interventions, pharmacological
treatment may require administration over an extended timeframe in order to
achieve a long-term decrease in cannabis use.

Conclusions

Although a significant percentage of schizophrenia patients have a CUD, the
vast majority of available treatments do not target reducing the use of this
substance despite its association with poorer clinical outcomes. To date, the
most promising pharmacological outcomes were observed in second-
generation antipsychotic agents, which are currently the first line of care for
schizophrenia. A review of the literature suggests that behavioral and pharma-
cologic treatment studies of CUD among schizophrenia patients and individ-
uals who are otherwise psychiatrically healthy are beginning to emerge. Some
pharmacological compounds may be promising, but additional research is
needed to evaluate their efficacy in larger trials. Psychosocial interventions
including motivational enhancement therapy, cognitive behavioral therapy,
and contingency management are the most well-studied treatments and have
demonstrated some efficacy in non-psychotic individuals but require persistent
treatment to sustain reduced cannabis use and prolong abstinence.
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