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Methods—This was a double-blind placebo-controlled study, with 12 weeks of treatment and a 4-
week follow-up. Six outpatient substance abuse treatment clinics participated in the study. There
were 210 treatment-seekers randomized, having a diagnosis of cocaine dependence; 72 participants
were randomized to placebo, 69 to modafinil 200 mg, and 69 to modafinil 400 mg, taken once daily
on awakening. Participants came to the clinic three times per week for assessments and urine drug
screens, and had one hour of individual psychotherapy weekly. The primary outcome measure was
the weekly percentage of cocaine non-use days.

Results—The GEE regression analysis showed that for the total sample, there was no significant
difference between either modafinil group and placebo in the change in average weekly percent of
cocaine non-use days over the 12-week treatment period (p > 0.79). However, two secondary
outcomes showed significant effects by modafinil 200 mg: the maximum number of consecutive
non-use days for cocaine (p = 0.02), and a reduction in craving (p = 0.04). Also, a post hoc analysis
showed a significant effect of modafinil that increased the weekly percentage of non-use days in the
subgroup of those cocaine patients who did not have a history of alcohol dependence (p < 0.02).

Conclusions—These data suggest that modafinil, in combination with individual behavioral
therapy, was effective for increasing cocaine non-use days in participants without co-morbid alcohol
dependence, and in reducing cocaine craving.
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1. Introduction

The chronic and destructive disease of cocaine dependence has no US-approved
pharmaceutical treatment, in spite of nearly 20 years of directed, federally funded research. In
2007, the United States had 1.16 million people dependent on cocaine during the past year
(SAMHSA, 2008), and the United Nations estimated about 14 million users globally (UNODC,
2007). The epidemic has been large, with a devastating impact on patients, their families, and
society. In one 12-year follow-up, those who continued to use cocaine had more criminal justice
involvement, and more unemployment and psychiatric problems than those who achieved 5
years of abstinence (Hser et al., 2006). Modafinil is a novel, non-amphetamine
psychostimulant, approved by the US Food and Drug Administration (FDA,
www.fda.gov/cder/foi/label/2007/020717s020s013s018Ibl.pdf [accessed date May 8, 2009])
in 1998 for the treatment of narcolepsy. It is as effective as traditional dopamine-acting
stimulants for that indication (Roth and Roehrs, 1996), but its pharmacological profile is
notably different from the amphetamines, cocaine, or methylphenidate.

The rationale for the use of modafinil to treat cocaine dependence is several-fold. Briefly,
modafinil has stimulant properties, which could be therapeutic for alleviating some stimulant
withdrawal symptoms (Malcolm et al., 2002; Jasinski, 2000), and in human laboratory test
paradigms it has been found to attenuate subjective responses to cocaine (Dackis et al., 2003)
and the priming effect of cocaine for self-administration (Hart et al., 2007). Equally important,
modafinil has a lower propensity for euphoria and cocaine-like discriminative-stimulus effects
than does methylphenidate (Rush et al., 2002). Modafinil improves cognition and mood
(Turner et al., 2004; Taneja et al., 2007), and has shown efficacy in the treatment of child and
adult attention deficit hyperactivity disorder (Lindsay et al., 2006). Via its actions on the
hypocretin/orexin system (Scammell et al., 2000) and the glutamate/GABA (gamma-
Aminobutyric Acid) systems (Ferraro et al., 1997) modafinil could help restore the homeostasis
disturbed by chronic cocaine use. The role of glutamate in the chronic effects of cocaine and
the development of cocaine conditioned responding is well established (Kalivas et al., 2003),
and recent studies suggest that hypocretin may also enhance the reinstatement of cocaine self-
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administration in rats (Boutrel et al., 2005). Finally, modafinil was safe and well tolerated in
Phase | interaction studies with cocaine (Donovan et al., 2005; Dackis et al., 2003), and in a

pilot study on cocaine dependence treatment (n = 62) it was superior to placebo at promoting
cocaine abstinence (Dackis et al., 2005).

The objectives of the study were to evaluate the efficacy and safety of modafinil relative to
placebo, for reducing cocaine use in cocaine dependent outpatients, as assessed by self-report
confirmed with urine assays for benzoylecgonine (BE). The study had a double-blind, placebo-
controlled, parallel-group design in which, after a 3-week screening/baseline period,
participants were randomly assigned with equal probability to one of three treatment groups
to receive 200 mg modafinil, 400 mg modafinil or matched placebo, daily for 12 weeks, with
a follow-up assessment 4 weeks after treatment completion. Adaptive “urn” randomization
was used to balance treatment groups (Wei and Lachin, 1988), based on site, gender, and
frequency of cocaine use in the last 30 days (<18 days versus >18 days).

2.1. Study population

Six outpatient drug treatment clinic sites received IRB approval to recruit about 35 participants
each, using print and radio ads, and to pay participants for coming to clinic three times weekly
to provide a urine sample and other research data. A total of 210 participants who met criteria
for cocaine dependence, determined by the Structured Clinical Interview (SCID) of the
Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-1V), were
randomized into the three treatment groups (~70 participants per group). The number of 70 in
each arm was selected based on previous NIDA studies on cocaine abuse (Kampman et al.,
2005) as well as the estimated effect size of the earlier pilot trial which reported a significant
effect of modafinil treatment on cocaine abuse (Dackis et al., 2005). Participants with the ability
to understand and provide written informed consent were at least 18 years old, and provided
at least one benzoylecgonine (BE)-positive urine within the 3-week screening/baseline period
prior to randomization. Urines were tested three times per week, and inclusion required at least
6 baseline urines. Exclusion criteria included dependence on a drug other than cocaine,
marijuana or nicotine, or physiological dependence on alcohol requiring medical
detoxification. Some other exclusions were: serious medical illness including AIDS,
psychiatric or neurological disorder requiring (pharmacologic) treatment, pregnancy or
lactation, and court-mandated treatment for cocaine dependence.

2.2. Treatments

During the 12 weeks of outpatient treatment, participants took a 200 or 400 mg tablet of
modafinil, or the matched placebo, once daily on awakening. All participants received
individual standardized psychosocial therapy, which consisted of manual-guided Cognitive
Behavioral Therapy (Longabaugh et al., 2005) once per week during the 12-week treatment
period. All were offered (referral for) HIV (Human Immunodeficiency Virus) counseling and
testing. One session of Motivational Enhancement Therapy was provided in the third week of
screening/baseline.

2.3. Safety assessments

Candidates for study enrollment had a medical history and physical examination, a 12-lead
electrocardiogram(ECG), clinical laboratory studies (blood chemistry, hematology, urinalysis,
and pregnancy test if female), and Hamilton Depression Rating Scale (HAM-D) during
screening or baseline. Vital signs, concomitant medication use, and a urine screen for other
substances of abuse were assessed weekly, and pregnancy tests for females were assessed every
two weeks during treatment. Repeat HAM-D and clinical laboratory studies were assessed at
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Weeks-4, -8, and -12. Adverse Events (AEs) were assessed at each study visit and reviewed
weekly by the site physician. At Treatment-Week-12 or study discontinuation, all participants
had a repeat physical examination and ECG.

2.4, Efficacy assessments

Success in reduction of cocaine use was measured by comparing treatment groups on the
change in average weekly percent of cocaine non-use days, over the treatment period. An
individual’s weekly percent was derived by taking the number of non-use days in a week
(determined by self-report at each study visit, confirmed or disproved by urine BE level), and
dividing by the total number of non-missing self-report days that week. A cocaine-positive
self-report day was always accepted as such, but a self-report day of cocaine non-use was
confirmed by a negative or decreasing urine BE level, according to the Preston Rules (Preston
et al., 1997). If the urine BE level indicated “new use,” that day’s self-report of use was set to
positive. Secondary outcomes included treatment group comparisons of: the proportion of
‘successful’ participants (e.g., cocaine use-days decreased to 50% of baseline); the average
maximum number of consecutive non-use days; the quantitative decrease in the average weekly
median of the logy of urine BE concentration; and the average reduction in scores on the HIV
Risk-Taking Behavior Scale (HRBS). Treatment compliance (medication or counseling) was
evaluated based on the percent of days medication was taken or counseling sessions (1x/week)
were attended out of (a) the total scheduled for 12 weeks and (b) the total scheduled up to the
point of study discontinuation. For the medication compliance assessment, self-report of use
was aided by pill count. Study retention was calculated based on date of last study visit, until
completion of Week-12 (note: after 6 consecutive missed visits, participants were discontinued
from the study). Severity of cocaine dependence was evaluated by comparing groups on the
average change in scores of the Addiction Severity Index (ASI-Lite), Brief Substance Craving
Scale (BSCS), Cocaine Craving Questionnaire (CCQ), and Clinical Global Impression, as
assessed by participant’s self-report (CGI-S) and observer report (CGI-0). The ASI-Lite and
CCQ were performed at baseline and Week-12. The BSCS, CGI-S, CGI-O, and the Cocaine
Selective Severity Assessment (CSSA) were performed weekly during the baseline and
treatment periods. The HRBS was given at baseline, Week-12, and at follow-up (Week-16).

2.5. Analysis

For evaluation of medication treatment effect on cocaine abuse, the primary outcome analysis
used Generalized Estimating Equations (GEE) to compare treatment groups’ change in average
weekly percent of cocaine non-use days. GEE is amodel-based regression method, appropriate
for the analysis of correlated data that results from repeated measures in a longitudinal study.
It assumes that missing data is missing completely at random. The SAS GENMOD procedure
(SAS Institute, Inc. Cary, NC) was used to estimate and test the models.

Each primary and secondary outcome variable was analyzed using appropriate statistical
methods for the intent-to-treat population, defined as the participants who were randomized to
treatment and received the first dose of study agent. The primary outcome, and secondary
outcomes that had repeat measures, were analyzed using GEE, adjusted for factors of treatment
group (3 levels of medication dose: 0, 200 and 400 mg), and study week (continuous over 12
weeks). Various models were tested, including with covariates for gender, race, or baseline
cocaine use during the screening period (average weekly% non-use days in Weeks-1 and -2).
It was hypothesized that modafinil treatment, compared to placebo, would be associated with
a decrease in cocaine use, as assessed by self-report confirmed by urine assays for
benzoylecgonine (BE). Statistical tests were two-sided at a 5% Type | error rate.

Baseline characteristics of the participants in each treatment group were summarized to
demonstrate the results of randomization. Chi-square or Fisher’s Exact tests were used for

Drug Alcohol Depend. Author manuscript; available in PMC 2010 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Anderson et al.

3. Results

Page 5

comparisons. A summary was prepared of dropouts, i.e., study retention over time, by treatment
group, and for a priori defined subgroups. The number of missing observations was compared
between treatment groups, and for a priori defined subgroups. All AEs were MedDRA-coded
and reported in tabular form, indicating the frequency of each ‘preferred term’ type of AE by
treatment group. AE’s leading to discontinuation of study medication were also tabulated.

3.1. Baseline demographics

Fig. 1 is a flow diagram of the numbers of study participants, from consent through
randomization and on to completion of the study. One participant in each treatment group did
not begin the study medication, and was considered to have failed enrollment. In addition, one
participant dropped out in the first week of treatment. The screen failure rate (336/546 = 62%)
is not unusual for studies in this population. The most common reasons for failure in screening
were: (1) did not return to clinic (41%); (2) had a serious medical illness, such as uncontrolled
hypertension, significant heart, renal, or hepatic disease or potentially life-threatening or
progressive illness (19%); (3) did not provide a cocaine-positive urine during the 3-week
screening period (18%); (4) had a psychiatric or neurologic disorder requiring ongoing
treatment that would make study participation unsafe, or compliance difficult (9.5%); and (5)
had an abnormal lab value that was clinically significant (8%).

Demographics and baseline characteristics of study participants are summarized in Table 1.
The distribution of race among the treatment groups was not equivalent. The group that
received modafinil 200 mg had more African—Americans and fewer Whites than the other two
groups (p =0.01). Also of possible relevance is the nearly significant difference among groups
in the number of years using cocaine. Again, the 200 mg modafinil group had used cocaine,
on average, about 2.5-3 years longer than the other two groups (p = 0.07).

Not shown in Table 1 are the frequencies of other illicit drug use. At screening, by self-report
about the past 30 days, overall frequency of any alcohol use was 82%, alcohol used to
intoxication 49%, nicotine 80%, cannabis 42%, sedative/benzodiazepine 7%, heroin 2%, other
opiate/analgesic 6%, methamphetamine 2%, other amphetamines 2%. The treatment groups
were not significantly different on these rates.

3.2. Treatment retention and compliance

A total of 125 participants (60%) completed the 12 weeks of treatment, with no significant
differences in retention between groups (p = 0.48, log-rank test) (Fig. 2). Retention also did
not differ significantly between those who were and were not alcohol dependent [current or
lifetime] (p = 0.85, log-rank test). Counseling attendance was similar across all groups,
averaging 88% until the participant’s point of study discontinuation, and 72% for the full 12-
week treatment period. Medication compliance was also similar across all treatment groups,
averaging 93% (range 36—100%) up until the point of discontinuation, and 72% (range 2.4—
100%) for the full 12-week treatment period.

3.3. Primary outcome—efficacy by self-report and urine analysis

Our simple GEE model contained only factors for treatment Group (3 levels: placebo, modafinil
200 mg, modafinil 400 mg), Study Week (continuous over 12 weeks), and their interaction,

Week x Group (3 levels, which represented the medication effect). The response variable was
our primary outcome: average weekly percent of cocaine non-use days, which was based on

self-report confirmed by urine BE. This model showed no significant difference between either
modafinil group and placebo in the rate of change (slope) in the primary outcome over the 12-
week treatment period (see Fig. 3, top panel, p = 0.92 for Week x Group/Modaf 400, and p =
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0.79 for Week x Group/Modaf 200, GEE). In the simple model the factor of Study Week, or
time in treatment, had a significant effect (p <.0001), while treatment Group did not (p =0.19).
A second model showed significant effects of baseline cocaine use (mean of weekly% non-
use days from Study Weeks-1 and -2, p <.0001), and of Study Week (p <.0001) on the primary
outcome, but again, non-significant effects of Group (p = 0.24) and Week x Group (p = 0.65
overall). We also tested a secondary outcome ‘maximum number of consecutive cocaine non-
use days’ (by self-report and urine BE), and found a significant difference between modafinil
groups and placebo (p = 0.05, overall Kruskal-Wallis test). The average maximum number of
consecutive cocaine non-use days was 12.6 for modafinil 200 mg, compared to 8.8 days for
placebo (p = 0.02, Wilcoxon 2-sample), and 12.0 days for modafinil 400 mg (p = 0.46,
Wilcoxon 2-sample).

3.4. Alcohol dependence, current and lifetime

Inapost hoc exploratory analysis, each participant’s alcohol dependence, either current (within
the past month) or lifetime (ever present), was determined from the SCID interview done at
screening. Participants with current or lifetime alcohol dependence were combined, and groups
with and without alcohol dependence were tested for an independent association with the
primary outcome and/or an interaction with the effect of modafinil treatment. The subgroup
that was never alcohol-dependent (i.e., neither current nor lifetime) N = 125, demonstrated a
significant difference in average percent of cocaine non-use days between the modafinil groups
and placebo (p < 0.02, GEE), where the 200 mg and 400 mg doses of modafinil treatment
resulted in an average of 8.9% and 8.5% more cocaine non-use days, respectively, than placebo
(see Fig. 3,middle panel). This subgroup, “non-alcohol-dependent,” also had more consecutive
cocaine non-use days in the modafinil treatment groups than in placebo (mean: 15.2 days for
400 mg, 13.5 for 200 mg, 6.6 for placebo; p = 0.01, Kruskal-Wallis). By contrast, in the
subgroup with either current or lifetime alcohol dependence, N = 82, the modafinil 400 mg
treatment group had an average of 1.3% fewer cocaine non-use days than placebo, although
this difference was not significant (see Fig. 3, lower panel, p = 0.92, GEE), and the modafinil
200 mg treatment group had 0.2% more non-use days than placebo. This alcohol-dependent
subgroup had baseline differences in weekly percent of non-use days among the treatment
groups, which remained roughly parallel throughout the treatment period (i.e., no differential
treatment effect) (Fig. 3).

3.5. Major race categories

Because only 9 participants described themselves as a race other than White or African
American, we used only the two large categories to test for an interaction of Race with the
primary outcome. We found that our GEE model showed a significant effect of race (p =
0.0003), in addition to significant effects of the baseline level of cocaine use (from Study
Weeks-1 and -2, p < .0001), and the Study Week (time in treatment, p < .0001). The GEE
parameter estimate for African American race, with White as reference, was —11.9 (SE 3.7),
i.e., the weekly percent of cocaine non-use days was 12% less for African Americans. The
factor of medication dose continued to be non-significant (interaction of Group x Study Week,
p = 0.65). Interactions of race with treatment Group and with Study Week were also non-
significant (p > 0.9).

3.6. Secondary outcomes

There were no significant differences overall between modafinil and placebo groups in many
secondary outcome measures, including:

1. For quantitative cocaine use, the (slope) decrease in average weekly logig median
urine benzoylecgonine over the 12-week treatment period (p = 0.34, GEE).
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2. Any of seven Addiction Severity Index (ASI)-Lite domains, examining the difference
in means from baseline to last observation using a two-sample t-test or a Mann—
Whitney-Wilcoxon two-sample rank sum test (all p > 0.10).

3. Either of the two outcomes (improvement or experience) from the Clinical Global
Impression scales, separately regressed on treatment Group and the Group x Week
interaction using GEE, for the-Observer (CGI-O, p > 0.35) or for the-Self (CGI-S,
p>0.11).

4. For the sexual risk domain of the HIV Risk Behavior Scale (HRBS), examining
change from baseline to last visit for each participant (two sample t-test contrasts
between each active group and placebo, all p > 0.30). [96% of the changes in injection
risk domain scores were zero, therefore, analysis was restricted to sexual risk.]

3.6.1. Cocaine craving—Total scores for the Brief Substance Craving Scale (BSCS) for
cocaine (items 1-8) were ordinal interval transformed to reduce skewness prior to regression
analysis (Kyomen et al., 1999). The BSCS total score was tested with factors of treatment
Group, Week, and the Group x Week interaction, using GEE. The slope over the treatment
period was compared between modafinil 200 or modafinil 400 and placebo. Relative to
placebo, we estimated that craving declined on average within each active arm, and this
difference from placebo was nominally significant for 200 mg (p = 0.04) but not for 400 mg
(p = 0.90). However, the attained significance level of p = 0.04 was not significant after
correction for multiple comparisons. Total scores for the Cocaine Craving Questionnaire
(CCQ) were examined using means at baseline and end of treatment (Week-12) via a two-
sample t-test. No significant effect on total score was noted, however, the sub-domains
“Anticipation” (p = 0.04) and “Relief” (p = 0.03) were significant with treatment of 200 mg
modafinil.

There were 16 Serious Adverse Events in the entire study, none of which met the criteria for
expedited reporting, i.e., serious, unexpected, and possibly related to the study medication. Our
non-serious Adverse Events totaled 1507 events among 200 participants. Among the events
that had a greater incidence with 400 mg of modafinil than with 200 mg or placebo (p < 0.10),
and occurred in participants at a >5% rate, were nausea (26%, p = 0.085), insomnia (20%, p =
0.02), dizziness (11%, p = 0.07), pain in extremity (7%, p = 0.02), irritability (6%, p = 0.04),
and the total events from the Psychiatric Disorders Body System (43%, p = 0.04). Decreased
appetite was equally more frequent with 200 or 400 mg modafinil than with placebo (p <0.001).
There were 17 participants with at least one AE leading to permanent discontinuation of study
drug (placebo: 6, modafinil 200 mg: 1, modafinil 400 mg: 10). The most common category of
such AEs was gastrointestinal disorders, with the modafinil 400 mg group having four instances
of nausea and two of dry mouth, while the placebo group had one of each. The modafinil 200
mg group had one abnormal liver function test. The modafinil 400 mg group also had one
instance each of abnormal electrocardiogram, hypertension, chest discomfort, ‘bitter taste’,
irritability, agitation, anxiety, tension, and two instances of insomnia, and in the skin disorders
one ‘sweaty palms’ and one ‘upper lip swelling’, with none of these events in the other groups.
Aside from the one instance of hypertension requiring discontinuation, average blood pressures
remained stable throughout the 12 weeks of treatment. The weekly average change from
baseline had no greater increase in any treatment group than 2.6 mmHg systolic and 2.8 mmHg
diastolic, with similar size average decreases in some weeks.
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4. Discussion

In this study, the overall main effect of modafinil on the planned primary outcome (weekly%
of cocaine non-use days) was not significant. However, among the secondary outcome
measures, a greater number of consecutive days of cocaine abstinence and a trend toward
reduction in cocaine craving were associated with modafinil 200 mg/day. In addition, a post
hoc analysis using the same primary outcome measure demonstrated an effect we had not
predicted, suggesting that modafinil was superior to placebo in a subgroup of cocaine patients
without co-dependence on alcohol. We carried out this subgroup analysis because we observed
that our trial results differed from the positive results of an earlier trial, in which participants
with co-dependence on alcohol had been excluded (Dackis et al., 2005). Our results suggest
that there may be an interaction among modafinil, cocaine, and alcohol, which is observed
(possibly only) after the neuro-adaptations of chronic use.

Our primary analysis included observations from participants who dropped out early, and
whose remaining urine data was missing. GEE generally treats missing as missing; however,
the Dackis 2005 analysis assumed that missing urines were cocaine-positive. We re-analyzed
our data using Dackis’ primary outcome (mean proportion of cocaine-negative urines,
calculated for each patient as % of the 24 urines expected over 8 weeks), with the assumption
that ‘missing is dirty’, and still found that in our study there was not a significant modafinil
treatment effect. We also did a retrospective power analysis, based on the average response
for each participant over the study period. Group means of these per-person averages were
58% non-use days for placebo and 66% non-use days for modafinil 400 mg. Our study sample,
with 70 participants per arm and a pooled within-group standard deviation of 20%, provided
statistical power of 60% to detect an effect of this size. For purposes of planning future studies,
this suggests the need for larger sample sizes or amore homogeneous population. However, if
the observed effect size (8% difference in weekly non-use days) is not considered large enough
to be clinically meaningful, then the sample size may be adequate but a more effective treatment
is needed.

The FDA-approved product labeling for modafinil states, “Patients should be advised that it is
prudent to avoid alcohol while taking Provigil (Cephalon, 2007).” One possible concern about
drinking alcohol with this medication is based on a theory that modafinil may worsen chronic
drinking because of its pro-glutamate action (Ferraro et al., 1999). However, in this study we
saw no evidence of increased alcohol drinking. On the contrary, all groups reduced their (self-
reported) drinking throughout the treatment period.

Our participants’ drug-use histories showed that, at baseline, the 200 mg modafinil group had
a greater number of years using cocaine, which might indicate a higher severity of illness. If
all other things were equal, an imbalance in disease severity across treatment groups would be
expected to obscure any medication effect, and cause a bias toward a null result.

Our randomization process did not attempt to balance treatment groups on race, and the
imbalance we found probably occurred by chance. African Americans comprised 56% of our
total sample, and were observed to accumulate a modestly higher weekly percent of cocaine
use-days than did Whites. This result was independent of significant effects of baseline level
of cocaine use, and time in treatment. We hope to conduct a meta-analysis of our cocaine
treatment trials to better discern the relative salience for the outcome of treatment among
multiple predictive factors, such as level of recent drug use (month prior to consent, or 2 weeks
at baseline), number of years of drug use, co-occurring alcoholism, race, etc.

In our study, the 400 mg dose of modafinil was associated with a greater Adverse Events profile,
and more frequent discontinuation of the medication. The FDA label for modafinil notes a
dose—dependence for two adverse events—headache and anxiety (Cephalon, Inc., 2007). In
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our trial, in non-alcohol-dependent patients, the higher dose of modafinil did not have a better
effect, on either increasing the weekly percent of cocaine non-use days, or increasing the
maximum number of consecutive non-use days. This suggests that higher doses of modafinil
may be unnecessary for the treatment of cocaine dependence.

Our results are in line with those from other recent clinical trials for treatment of stimulant
dependence (Kampman et al., 2004; Elkashef et al., 2008), where no single medication has
been shown to help most patients, but rather, some subgroups seem to respond to a specific
medication. Our post hoc finding of an interaction with alcohol dependence generates new
hypotheses, and is important in an illness for which there is no approved medication. Further
studies with modafinil in stimulant-addicted patients should either systematically examine how
alcohol comorbidity mediates treatment effects, or carefully limit participation in regards to
alcohol dependence.
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Fig. 1.
Flow chart of participants in the clinical trial of modafinil for cocaine dependence. One pt. in
each treatment group dropped out before the first dose of medication, i.e., ‘failed enroliment.’.
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Fig. 2.
Study retention for participants in the placebo, 200 and 400 mg/day modafinil treatment groups.
Shown are the percentage remaining from randomization to the day of the last study visit.
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Fig. 3.

Treatment group’s average weekly% of cocaine non-use days (self-report confirmed by urine
benzoylecgonine) in: (A) the total sample; and (B) non-alcohol-dependent, and (C) alcohol-
dependent (current or lifetime per DSM-1V), by dose of modafinil 400 mg/day, 200 mg/day,
or placebo, over 12 weeks. [Plots show observed Group means and Least Square Means fitted
lines.]
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