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Objective:Althoughdrugdependence is common inpatients
with bipolar disorder, minimal data are available on the treat-
ment of drug dependence in this patient population. The
authors previously reported a decreased risk of relapse to
cocaine use in a pilot study of citicoline in patients with bipo-
lar disorder and cocaine dependence. The primary aim of the
present study was to determine whether citicoline reduces
cocaine use in outpatients with bipolar I disorder and current
cocaine dependence and active cocaine use.

Method: A total of 130 outpatients with bipolar I disorder
(depressed or mixed mood state) and cocaine dependence
received citicoline or placebo add-on therapy for 12 weeks.
Results of thrice-weekly urine drug screens were analyzed
using a generalized linear mixed model that was fitted to the
binary outcome of cocaine-positive screens at each mea-
surementoccasion for 12weeks.Moodwasassessedwith the
Inventory of Depressive Symptomatology–Self Report, the

Hamilton Depression Rating Scale, and the Young Mania
Rating Scale.

Results: In the intent-to-treat sample (N=61 in both groups),
significant treatment group and group-by-time effects were
observed, whether or not missing urine screens were im-
putedas cocainepositive. Thegroupeffectwasgreatest early
in the study and tended to decline with time. No between-
group differences in mood symptoms or side effects were
observed.

Conclusions: Citicoline was well tolerated for treatment of
cocainedependence inpatientswithbipolardisorder.Cocaine
use was significantly reduced with citicoline initially, although
treatment effects diminished over time, suggesting the need
for augmentation strategies to optimize long-term benefit.
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Bipolar disorder is a severe and often chronic psychiatric
illness affecting 1.3%–3.5% of the population (1–3). Substance
use disorders are common in persons with bipolar disorder.
Regier et al. (1) found a lifetime prevalence of 61% for sub-
stance abuse or dependence in patients with bipolar I dis-
order and 48% in patients with bipolar II disorder. This
prevalence was substantially greater than the 6% prevalence
reported in the general population (odds ratio=8), and more
than twice that of persons with major depressive disorder.
Cocaine dependence is particularly common among persons
with bipolar disorder, with lifetime rates ranging from 15% to
39% (4). An analysis of 330 hospitalized patients with bipolar
disorder found that cocainewassecondonly toalcohol among
substances of abuse,with a current abuse or dependence rate
of 7% and a lifetime rate of 20% (5).

The strong negative impact of substance use on bipolar
disorder is well documented. Studies report increased

hospitalization rates and lower rates of recovery during
hospitalization (6–10), greater rates of aggression and vi-
olence (11, 12), and greater rates of medication non-
adherence (13–15) in patients with bipolar disorder who
have substanceusedisorders. In addition, a diagnosis of bipolar
disorder is associatedwith a poor response to substance abuse
treatment (12). Thus, patients with bipolar disorder and sub-
stance dependence are a large and challenging population and
an important public health concern. However, little research
has been conducted on the treatment of this dual-diagnosis
population.

Few placebo-controlled studies have focused on the
treatment of cocaine use in bipolar disorder. Brady et al. (16)
reported greater reductions in cocaine-positive urine tests
and depressive symptom severity with carbamazepine than
with placebo in cocaine-dependent patients with mood dis-
orders (N=57, mostly with major depressive disorder, but
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some with bipolar disorders), while a group of patients with-
out mood disorders (N=82) did not show greater reductions
in cocaine use thanwith placebo. Thesefindings suggest that
pharmacotherapy can be more effective in dual-diagnosis
patients than in those with only cocaine dependence.

Our group has conducted several clinical trials in patients
with bipolar disorder and cocaine dependence. In a small
pilot study (17), we randomly assigned 12 outpatients with
bipolar disorder and cocaine dependence to 12 weeks of
either quetiapine or placebo. No significant between-group
differences were observed in cocaine use or craving, but the
quetiapine group had significantly fewer heavy drinking days
than the placebo group, and depression scores showed a large
effect size favoring quetiapine. In another study, we (18)
randomly assigned 120 outpatients with bipolar disorder and
cocaine dependence to lamotrigine or placebo for 10 weeks.
The lamotrigine group reported significantly fewer dollars
spent on cocaine than the placebo group, with a trend in the
samedirection for days of cocaine use.We recently reported
on a placebo-controlled pilot study of citicoline in 44 out-
patients with bipolar disorder and cocaine dependence (19).
The citicoline group was significantly less likely to have
a cocaine-positive urine sample at study exit than the pla-
cebo group (odds ratio=6.41). The completion rate for cit-
icolinewasmore than twice that forplacebo, andciticolinewas
associated with significantly fewer side effects than placebo.

These results are in contrast to the somewhat mixed
findings on citicoline in the small studies in patients with
cocaine dependence but without a mood disorder. Renshaw
et al. (20) administered citicoline (1000 mg/day) or placebo
for 2 weeks to 14 participants with cocaine dependence. The
citicoline group tended to have greater reduction in cocaine
craving than the placebo group. For example, after viewing
a cocaine-related video, the citicoline-treated group showed
less posttreatment “urge for cocaine” than the placebo-
treated group (p=0.01). However, in a study of 29 patients
with cocaine dependence randomly assigned to receive 8
weeks of citicoline (1000mg/day) or placebo, Licata et al. (21)
found that cocaine-positive urine tests were not significantly
different between the citicoline andplacebogroups, although
a significant reduction in alcohol use was observed in the
citicoline group.

Citicoline is sold as a prescription drug in Japan and
Europe and over the counter as a dietary supplement in the
UnitedStates (22).Citicolinehasamild sideeffectprofile, and
a Cochrane review observed that citicoline “tended to be
associatedwith fewer adverse effects thanplacebo” in elderly
patients with cognitive disorders (23). It is also relatively
inexpensive and has no known drug-drug interactions (22).
In animal models, citicoline has been found to increase in-
corporation of phospholipids into membranes, enhance the
synthesis of structural phospholipids, and increase cerebral
metabolism (24). In the rat brain, citicoline has been reported
to increase norepinephrine levels in the cerebral cortex
and hypothalamus, increase dopamine levels in the corpus
striatum, increase serotonin levels in the cerebral cortex,

striatum, and hypothalamus (25), and increase acetylcholine
levels in the hippocampus and neocortex (26). Citicoline has
been found to be neuroprotective in animal models of is-
chemia (27).

In this study, we compared citicoline to placebo in 130
patients with bipolar I disorder and cocaine dependence
with active cocaine use. The primary aim was to determine
whether citicoline was more effective than placebo in re-
ducing cocaine use, as assessed by urine drug screen results.
Secondary aims included evaluating the impact of citicoline
on depressive and manic symptoms and study retention.
Citicoline was selected for this study because of our prom-
ising pilot data in this population (19) and the literature sug-
gesting that cholinergic systems are critical to cocaine
dependence (28). In addition, citicoline’s favorable side effect
profile and lack of known drug-drug interactions make it a
potentially useful treatment option in dual-diagnosis patients.

METHOD

A12-week,randomized,double-blind,parallel-group,placebo-
controlled trial of citicoline was conducted in 130 outpatients
with bipolar I disorder and cocaine dependence. The first
participant was enrolled on May 1, 2008, and the final assess-
ment was conducted on March 14, 2012; the trial was stopped
when the predetermined enrollment goal was achieved.
Potential participants were identified through physician
referral and through flyers and brochures at clinics that
treat the population needed for this study; assessments were
conducted at the University of Texas Southwestern Medical
Center. After receiving a complete description of the study,
participants provided written informed consent, in accor-
dance with the university’s institutional review board. The
Structured Clinical Interview for DSM-IV, Clinician Version
(SCID) (29), was used to establish the diagnoses of bipolar I
disorder and cocaine dependence. Eligible participants were
also assessed with the Addiction Severity Index (30), the
Cocaine Craving Questionnaire (31), the 30-item Inventory of
Depressive Symptomatology–Self Report (IDS-SR) (32), the 17-
item Hamilton Depression Rating Scale (HAM-D) (33), the
Young Mania Rating Scale (YMRS) (34), the Psychobiology of
Recovery in Depression III–Somatic Symptom Scale (35), and
a urine drug screen. At each weekly assessment, the HAM-D,
IDS-SR, YMRS, and Somatic Symptom Scale were adminis-
tered. Urine samples were obtained three times a week.

Changes in concomitant medications were managed
through the use of a treatment algorithm developed for the
study. The algorithm suggested considering a concomitant
medication change if the participant’s HAM-D or YMRS
score increased by .10 points from the previous weekly as-
sessment. Adherence with study medication was assessed
with the Medication Event Monitoring System (metered
medication bottle caps) and pill counts. In addition, all par-
ticipants receivedmanual-based cognitive-behavioral therapy
(CBT) (two sessions a week for 4 weeks followed by weekly
sessions, for a total of 16 sessions) specifically designed for
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persons with bipolar disorder and substance abuse (36). The
therapy was provided by a therapist with experience in CBT
(either A.N.,who received training inHouston by J.M.S., or an
advanced clinical psychology graduate student under A.N.’s
supervision). Citicoline (or identical placebo) was initiated at
500mg/dayand increased to 1000mg/dayatweek2, 1500mg/
dayatweek4, and2000mg/dayatweek6.Study subjectswere
paid for their participation. In addition, to minimize missing
data, participants were given bonus vouchers for food and
nonalcoholic beverages or for use in certain stores on an es-
calating payment scale for attending appointments and pro-
viding urine samples (payment was unrelated to urine screen
results). The payments were reset to baseline if an appoint-
ment was missed (37).

Participantswere adult outpatientswithbipolar I disorder
(depressed or mixed mood state, based on DSM-IV criteria
using the SCID), current cocaine dependence with self-
reported cocaine use within 7 days before baseline, a co-
caine-positive urine screen at baseline, a baseline HAM-D
score,35 and a baseline YMRS score,35 (to exclude those
with severe mood symptoms), and current treatment with a
mood stabilizer (lithium, divalproex/valproic acid, lamotrigine,
carbamazepine, oxcarbazepine [a derivative of carbamazepine
that may have mood-stabilizing properties] [38], quetiapine,
risperidone, olanzapine, aripiprazole, or ziprasidone) at a
stable dosage for at least 14 days. The study excluded vul-
nerable populations (e.g., inmates, pregnant women), patients
who were medically unstable, patients who had initiated
psychotropic medications or psychotherapy in the past 14
days or were receiving intensive outpatient treatment for
substance abuse, individuals whose current symptoms in-
cluded psychotic features (delusions, hallucinations, or disor-
ganized thought processes) as defined using DSM-IV criteria,
individuals at high risk of suicide (defined as any suicide at-
tempt in the past 6months, current suicidal ideation with plan
and intent, or a score$2 on the suicide item of the HAM-D),
and individuals whose drug of choice was not cocaine. Urine
samples were obtained on Monday, Wednesday, and Friday
when possible. Quantitative urine drug screens were per-
formed by Redwood Toxicology Laboratory (Santa Rosa,
Calif.), with initial screening done using an enzyme immu-
noassay procedure for benzoylecgonine (cutoff, 300 ng/mL)
and confirmation of positive samples done with gas chro-
matography and mass spectrometry.

Statistical Analysis
Randomization (1:1 allocation) was performed by a statisti-
cian using a random number sequence. All study personnel
who had contact with participants (e.g., raters, physicians)
were blind to treatment assignment, as were the participants
themselves. A staff member who had no participant contact
(T.H.) maintained a password-protected randomization list.
Demographic and baseline characteristics were compared
between groups using independent-sample t tests or chi-
square tests. The primary outcome measure was the pres-
enceor absenceof a cocaine-positiveurine screen.Urinedrug

screen data were analyzed using a random regression for
binary outcome (presence or absence of cocaine) at each visit,
using SAS Proc GLIMMIX. All participants who completed
the baseline assessment and at least one additional assess-
ment were included in the primary analysis (the intent-to-
treat sample).The randomregressionanalysiswasconducted
with the treatment group (citicoline and placebo) as the
between-subject factor, time as thewithin-subject factor, and
a group-by-time interaction. In the predetermined primary
analysis of urine screens, missing data were imputed as co-
caine positive. We also conducted a predetermined sec-
ondary analysis of the data that did not make assumptions
aboutmissing data. The thrice-weekly urine drug screen data
were collapsed into aweekly score that was coded as positive
if at least one sample during theweekwas cocaine positive. In
addition, a post hoc analysis of the percentage in each group
with no postbaseline cocaine-positive urine screens was
conducted using a chi-square analysis. Number needed to
treat was also calculated (39, 40).

HAM-D, IDS-SR, and YMRS scores (secondary outcome
measures)werecomparedbetween theciticolineandplacebo
groups with an intent-to-treat sample and using a random
regression analysis for continuous data. Retention was as-
sessed between groups using a Kaplan-Meier survival curve.
An a priori alpha of 0.05 was used for all analyses.

The sample size estimate was based on comparing the
slopes for the two groups on the primary outcome measure
and urine drug screens in an earlier pilot study (19). Group
sample sizes of 65 in each group achieved 80% power to
detect a standardized difference between the slopes of 0.44
(mediumeffect size), assuming that the standardized regression
slope is20.10 for theplacebogroupand20.54 for the treatment
group using a two-sided test with a significance threshold of
0.05. The study was not powered for secondary analyses.

RESULTS

The baseline demographic and clinical characteristics of the
two treatment groups (intent-to-treat sample) are summa-
rized in Table 1. There were no statistically significant dif-
ferences between groups except that the mean duration
of cocaine use was longer in the placebo group. Baseline
concomitant medications were similar in the two groups.
Lamotrigine (included in the category “anticonvulsants” in
Table 1), the only medication that to our knowledge has
shown some efficacy in reducing cocaine use in patients with
bipolar disorder in a placebo-controlled trial (18), was taken
by six participants (9.8%) in the citicoline group and five
(8.2%) in the placebo group.

Table 2 presents results of a generalized linear mixed
model fitted to the binary outcome of cocaine-positive urine
drug screens, with missing values imputed as cocaine posi-
tive. During the time they were in the study, 59.0% of the
citicoline group and 49.2% of the placebo group had at least
one urine drug screen for every study week; urine screens
were missing for more than half of the study weeks for 16.4%
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of the citicoline group and 19.7%of the placebo
group.Significant treatmentgroup(F=5.2,df=1,
1351, p=0.022) and group-by-time effects
(F=5.9, df=1, 1351, p=0.015) were observed. As
shown in Figure 1, the between-group differ-
ence in cocaine-positive urine screens was
greatestearly in thestudyandtendedtodecline
with time. The number needed to treat was 6.9
at week 1, 11.1 at week 6, and 43.8 at week 12.
Similar results were obtained for group (F=4.5,
df=1, 1057, p=0.035) and group-by-time effects
(F=11.2, df=1, 1057, p,0.001) in the secondary
analysis that did not impute missing values.
A totalof 19.7%(12/61)of theplacebogroupand
23.0% (14/61) of the citicoline group (n.s.)were
total cocaine abstainers. No significant group
or group-by-time effects were observed on the
Cocaine Craving Questionnaire, the HAM-D,
the IDS-SR, or the YMRS.

Citicoline was well tolerated. No between-
group differences were observed on the So-
matic Symptom Scale. A total of 13 serious
adverse events were recorded during the
study, five in the citicoline group and eight in
the placebo group. Adverse events in the cit-
icoline group were an emergency room visit
related to a foot injury sustained before study
enrollment, a sexual assault, hospitalization
related to a motor vehicle accident, and two
separate hospitalizations for flu-like symp-
toms in one participant. In the placebo group,
adverse events were a hospitalization due
to a motor vehicle accident, active suicidal
ideation in two participants, a pulmonary
embolism, leucopenia and thrombocytopenia,
chest pain secondary to cocaine use, an ankle
injury caused by a golf ball, and a hospitali-
zation for nausea, emesis, and vertigo.

Figure 2 presents the Kaplan-Meier sur-
vival curve.Results of a log-rank test indicated
no significant between-group difference in
study survival. Completion rates were 71% for
the citicoline group and 57% for the placebo
group. Study drug adherence, defined as the
total number of times the medication bottle
was opened (as monitored with the Medica-
tion EventMonitoring System cap) divided by
the number of times it should have been
opened, was 82.3% for the citicoline group
and 79.2% for the placebo group (n.s.). Some
concomitant medication changes occurred in
both groups, but the between-group differ-
ences were not statistically significant. These
concomitant medication changes consisted
of dosage increases (18.0% of the citicoline
group and 13.1% of the placebo group), dosage

TABLE 1. Baseline Demographic and Clinical Characteristics of Participants With
Bipolar Disorder and Cocaine Dependence Who Received Citicoline or Placebo
(Intent-to-Treat Sample)

Characteristic Citicoline (N=61) Placebo (N=61)

Mean SD Mean SD

Age (years) 41.1 9.1 43.6 8.3
Education (years) 12.5 2.4 13.2 1.9
Time since onset of bipolar disorder
(years)

20.02 9.5 20.12 9.6

Duration of cocaine use (years)a 16.1 7.6 21.3 9.9
% Days of cocaine use, past 2 weeks 36.0 30.0 36.0 30.0

N % N %

Female 16 26.2 24 39.3
Race/ethnicity
Caucasian 17 27.9 28 45.9
African American 41 67.2 30 49.2
Hispanic 2 3.3 3 4.9
Other 1 1.6 0 0.0

Current mood state
Depressed 58 95.1 61 100.0
Mixed 3 4.9 0 0.0

Route of cocaine use
Smoking (crack cocaine) 31 50.8 38 62.3
Otherb 15 24.6 14 23.0
Unknown 15 24.6 9 14.8

Other current substance use disordersc

Alcohol 36 59.0 38 62.3
Opioids 2 3.3 2 3.3
Sedatives, hypnotics, or anxiolytics 3 4.9 2 3.3
Cannabis 33 54.1 23 37.7
Hallucinogens 2 3.3 0 0.0
Amphetamines 3 4.9 6 9.8
Otherd 6 9.8 4 6.6

Classes of concomitant medications
Lithium 26 42.6 23 37.7
Anticonvulsants 29 47.5 29 47.5
Antidepressants 25 41.0 27 44.3
Antipsychotics 25 41.0 33 54.1
Anxiolytics 12 19.7 9 14.8
Hypnotics 19 31.1 14 23.0
Stimulants 0 0.0 1 1.6

Mean SD Mean SD

Number of concomitant medications 2.6 1.4 2.3 1.3
Hamilton Depression Rating Scale score 17.9 5.6 18.0 6.3
Young Mania Rating Scale score 10.2 5.9 10.1 6.1
InventoryofDepressiveSymptomatology–
Self Report score

33.8 23.6 29.4 27.1

Addiction Severity Index subscale scorese

Medical 0.3 0.3 0.4 0.4
Employment 0.8 0.2 0.8 0.2
Alcohol 0.1 0.2 0.2 0.2
Drug 0.2 0.1 0.2 0.1
Legal 0.1 0.2 0.1 0.2
Family 0.2 0.2 0.3 0.3
Psychiatric 0.5 0.2 0.5 0.2

a Significant differences between groups, p=0.002.
b Freebasing, intravenous, and snorting.
c Abuse or dependence.
d Glue sniffing, inhalant, phencyclidine, and unspecified drugs.
e Data were missing for one to four participants on each of the subscales.
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decreases (19.7% of the citicoline group and 8.2% of the
placebo group), discontinuation of medication (23.0% of the
citicoline group and 26.2% of the placebo group), and ad-
dition of a medication (24.6% of the citicoline group and
16.4% of the placebo group). Therewere no changes in 57.4%
of the citicoline group and 55.7% of the placebo group.

DISCUSSION

The study found a significant difference in cocaine-positive
urine screens between groups of participants with bipolar I
disorder receiving citicoline or placebo, whether or not
missing urine samples were imputed as cocaine positive. The
findings are consistent with our previous pilot study of cit-
icoline in patients with bipolar disorder and cocaine de-
pendence (19). It is noteworthy that the two studies had
similar findings using different designs. The previous study
was largely a relapse prevention study of personswith recent
self-reported abstinence from cocaine, and it demonstrated
that participants receiving citicoline, whose screens were
generally cocaine negative at baseline, were less likely than
those receiving placebo to have cocaine-positive urine screens
during the study. In the present study, in which participants
had active cocaine use and a cocaine-positive urine screen at
baseline, we also observed a reduction in cocaine use with
citicoline as compared with placebo. Thus, citicoline appears
both to decrease active cocaine use and to decrease relapse to
activeuse inpatientswithbipolardisorder.Wedidnot observe
a significant between-group difference in Cocaine Craving
Questionnaire scores, which suggests that the effects of cit-
icoline on cocaine use are notmediated through a reduction in

craving. To our knowledge, citicoline is the only medication
thathas shownpositivefindings in reducingcocaineuse, based
on urine drug screens, in patients with bipolar disorder and
cocaine dependence. A study of lamotrigine in this population
(18) showed positive findings on self-reported cocaine use,
but the urine drug screen findings did not reach statistical
significance.

The effects of citicoline in reducing cocaine use appeared
to occur quickly and tended to decline during the study.
Furthermore, in our previous study we observed a robust
reduction in relapse to cocaine use in patients with bipolar
disorder and cocaine dependence who received citicoline
(19). These findings suggest that citicoline might be most
effectively used in anacute treatment to reducecocaineuse in
inpatient settings while other treatments are initiated rather
than as a long-term monotherapy. Alternatively, in light of
the slow upward dosage escalation in the study, it is possible
that the lower initial dosageof500mg/daywasmoreeffective
than higher dosages. Consistent with this idea are somewhat
counterintuitive phosphorous MR spectroscopy data sug-
gesting that a 500 mg/day dosage of citicoline is associated
with a greater change in membrane phospholipids than the
2000mg/day dosage (41). However, a linear dose-dependent
relationship was observed in stroke patients, with better out-
comesassociatedwithhigherdosagesof citicoline (2000–4000
mg/day) (42). Another possibility is that tolerance develops
to the effects of citicoline in reducing cocaine use, and an
additional dosage titration may be needed. Finally, the de-
crease in effectiveness of citicoline over time could be due to
differential attrition, with citicoline-treated patients remain-
ing in the study when using cocaine while those on placebo
discontinue treatment. We observed a large reduction in
cocaine-positive urine screens near the end of our earlier

TABLE2. ResultsofBetween-GroupAnalysis forParticipantsWith
Bipolar Disorder and Cocaine Dependence Who Received
Citicoline (N=61) or Placebo (N=61)

Outcome Measure F df p

Urine drug screen positive for cocaine
(with missing data imputed as positive)
Treatment group 5.2 1, 1351 0.022
Treatment group by time 5.9 1, 1351 0.015

Urine drug screen positive for cocaine
(with no imputed data)
Treatment group 4.5 1, 1057 0.035
Treatment group by time 11.2 1, 1057 ,0.001

Cocaine Craving Questionnaire
Treatment group 2.4 1, 108 0.127
Treatment group by time 1.3 1, 101 0.249

Hamilton Depression Rating Scale
Treatment group 0.0 1, 106 0.830
Treatment group by time 0.8 1, 103 0.380

Inventory of Depressive
Symptomatology–Self Report
Treatment group 1.5 1, 111 0.216
Treatment group by time 0.2 1, 90 0.632

Young Mania Rating Scale
Treatment group 0.0 1, 105 0.976
Treatment group by time 0.1 1, 97 0.768

FIGURE 1. Percent of Participants With Bipolar Disorder and
Cocaine Dependence Receiving Citicoline (N=61) or Placebo
(N=61) Who Had Cocaine-Positive Urine Samples, Averaged Over
2-Week Intervalsa
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citicoline pilot study because of dropout among participants
in the placebo group (19).

The study did not find significant group differences in
manic or depressive symptommeasures, which is consistent
with the results from our pilot study of citicoline in bipolar
disorderandcocainedependence (19).However,weobserved
a significant reduction in depressive symptoms, but not drug
use, in a study of citicoline in patients with bipolar disorder
or major depressive disorder and methamphetamine de-
pendence (43).Themeandepressive symptomseverity, based
on the IDS-SR,was somewhat lower in thepresent study than
in themethamphetaminestudy,whichmayexplain inpart the
different findings. In the present study, no significant dif-
ferences in YMRS scores were observed between groups.
Because the study participants were almost all in the de-
pressed, notmixed,mood state,meanYMRS scoreswere low
at baseline and provided little ability to observe changes in
manic symptom severity. Because citicoline appeared to
decrease cocaine use without having a positive effect on
mood, the observed reduction in cocaine use does not appear
to be secondary to mood-stabilizing effects of citicoline.
Therefore, the efficacy of citicoline for reducing cocaine use
may extend beyond the dual-diagnosis population studied.

Citicoline was safe and well tolerated in this population.
Side effects and treatment retention did not differ signifi-
cantly between the citicoline and placebo groups. In our
previous pilot study of citicoline in bipolar disorder and
cocaine dependence, we observed significantly fewer side
effects and greater treatment retention with citicoline than
placebo (19). A Cochrane review of citicoline studies in
vascular dementia also reported that citicoline tended to be
associated with fewer side effects than placebo (23). While
the present study did not replicate these findings, it suggests
a favorable safety profile for citicoline in patients with active
mood symptoms and cocaine use. The favorable safety profile
and absence of known drug-drug interactions may make
citicoline a useful choice in bipolar disorder and cocaine-
dependent patients who are taking a variety of concomitant
medications.

In our earlier pilot study of citicoline in bipolar disorder
and cocaine dependence (19) and our trial of citicoline in
patients with mood disorders and methamphetamine de-
pendence (43), we observedmore than twice the completion
rates with citicoline as compared with placebo. While com-
pletion rates in the present study favored citicoline (71%
compared with 57%), study survival did not differ signifi-
cantly between groups. This may be due to greater treatment
retention in both groups in the present study as compared
with the previous studies. The CBT used in this study has
been shown to improve retention but not to affect substance
use in patientswith bipolar disorder (36). In addition,we also
used a contingencymanagement strategy in which payments
increased for each urine drug screen provided (irrespective
of whether it was positive or negative) and reset to baseline
if a visit was missed. Similar voucher-based systems have

been shown to improve treatment retention in patients with
substance dependence (37).

A strength of the study is the randomized, placebo-
controlled, blinded design. The sample size is, to our knowl-
edge, the largest for a trial in patientswith bipolar disorder and
cocaine dependence. However, some limitations should be
noted. Because the patients had bipolar disorder, they were
taking concomitant medications at baseline, although these
medications were similar in the two treatment groups. To
minimize the potential impact of concomitant medications,
we required stable dosages for a minimum of 14 days at
baseline. Some medication changes occurred during the
study, althoughthesewereagain similar in the twogroups.We
did not formally assess the integrity of the blind at the end of
the studybyaskingparticipants, raters, andclinicians to guess
which treatment the participant was receiving. Citicoline’s
highly favorable side effect profile (19, 23), however, would
suggest that itwouldbedifficult todistinguish it fromplacebo.
Previous research has not been conducted to determine
whether citicoline could have an effect on cocaine urine drug
screen sensitivity. Although this possibility cannot be entirely
ruled out, citicoline is not structurally similar to cocaine or
other substances of abuse and has no known drug-drug or
other interactions (22). The use of CBT as a psychosocial
platform potentially had advantages and disadvantages. The
specific CBT used was designed for patients with bipolar
disorder and substance abuse and has been shown to increase
treatment retention while not decreasing substance use (36).
Thus, the potential benefit of lower attrition was thought to
outweigh the possibility that the ability to detect between-
group differences might be reduced as a result of a reduction
in cocaine use in both groups.

In summary, citicoline shows promise as a treatment for
cocaine use in patients with bipolar disorder, although
the effects were reduced over time. Adequately powered
trials exploring citicoline in combination with other medi-
cations that appear to decrease cocaine use, as well as in other

FIGURE 2. Study Survival for Participants With Bipolar Disorder
and Cocaine Dependence Receiving Citicoline (N=61) or
Placebo (N=61)
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dual-diagnosispopulations,areneeded.Given the lackofeffect
onmood symptoms, citicolinemay also be effective in patients
without mood disorders. Thus, trials in patients with cocaine
use alone seemwarranted todetermine the range of efficacyof
citicoline and the generalizability of the present findings.
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