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Abstract
The purpose of this 12-week open trial was to evaluate the potential utility of atomoxetine for the
treatment of attention deficit hyperactivity disorder (ADHD) in cocaine-dependent treatment seekers.
The sample consisted of 20 participants with all participants meeting DSM-IV-TR criteria for ADHD
and cocaine dependence (CD). Using several measures to assess ADHD, there was a significant
reduction in ADHD symptoms. There was no significant decrease in cocaine use throughout the trial.
Taken together, although cocaine-dependent individuals showed some reduction in ADHD
symptoms while receiving atomoxetine, the high drop-out rate and lack of impact on cocaine use
may limit its utility in ADHD adults who are currently abusing cocaine.

1. Introduction
ADHD, a disorder characterized by inattention, hyperactivity and impulsivity, is estimated to
occur in approximately 2-5% of the United States population (Adler and Cohen, 2004,Barkley,
et al., 2002, Kessler, et al., 2006). Adults with ADHD are at increased risk for having co-
occurring psychiatric disorders, and in particular, substance use disorders (SUDS).
Specifically, the National Comorbidity Survey Replication (NCS-R), a community-based
epidemiologic study, found that approximately 15.2% of individuals with ADHD met the
Diagnostic and Statistical Manual of Mental Disorders-Forth Edition (DSM-IV-TR) criteria
for a substance use disorder (SUD) (Kessler, et al., 2006). When compared with the SUD
prevalence of 5.6% among individuals without ADHD, this estimate shows an odds ratio of
3.0, suggesting a three times higher likelihood of SUD among adults with ADHD. Additionally,
the NCS-R study found that 10.8% of individuals with SUDs met criteria for adult ADHD,
demonstrating a substantially higher prevalence compared to a 3.8% prevalence in individuals
without SUDs.

Among adults who seek treatment for SUD, ADHD is especially prevalent. Using DSM-IV
criteria, several prevalence studies in clinical setting have found that the prevalence of adult
ADHD ranges from 10-24% among treatment seekers (Clure, et al., 1999,King, et al., 1999,
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Levin, et al., 1998a,Schubiner, et al., 2000). This overrepresentation of ADHD in substance-
abusing populations is important because the presence of comorbid ADHD may worsen
substance treatment outcome (Carroll and Rounsaville, 1993,Levin, et al., 2004,Wise, et al.,
2001). It is therefore important that in treating substance use, the comorbid presence of ADHD
be addressed. However, it is currently unclear whether medications proven effective for adults
with ADHD without co-occurring substance use disorders are effective for patients with ADHD
who have co-occurring substance use disorder.

Growing evidence has shown that stimulants, particularly long-acting formulations, can be
given safely and are not routinely abused in substance-abusing populations (Mariani and Levin,
2006, 2007;Wilens et al, 2008). However, clinicians continue to have concerns about the
potential diversion or abuse of these medications by substance-abusing patients with adult
ADHD. Although long-acting stimulants are less likely to be abused than short-acting
stimulants, there remains some risk of abuse (Wilens et al., 2008). To date, atomoxetine is the
only nonstimulant FDA-approved medication for adult ADHD. Several large clinical trials in
adult populations have found atomoxetine to be superior to placebo in reducing ADHD
symptoms in nondrug abusing populations (Michelson, et al., 2003, Michelson, et al., 2002).
However, atomoxetine's benefits in active substance abusers have yet to be established.

Given that no published trials have assessed the therapeutic efficacy of atomoxetine in cocaine-
dependent individuals with ADHD, we implemented an open-label preliminary trial to assess
the utility and tolerability of the medication in this patient population. We hypothesized that
adult cocaine-dependent individuals with ADHD who received atomoxetine along with
individual cognitive behavioral therapy would have improvements in their ADHD symptoms
and allow them to utilize the cognitive and behavioral tasks associated with cognitive
behavioral therapy. This, in turn, might lead to a reduction in cocaine use. Further, to control
for a possible placebo effect in this trial, we compared our data on ADHD with a historical
placebo control from a recently completed double-blind placebo-controlled trial from our clinic
that explored the efficacy of sustained-release methylphenidate in cocaine-dependent adults
with ADHD (Levin et al., 2007).

2. Methods
2.1 Participants

All participants were seeking outpatient treatment for problems related to cocaine use and were
recruited by local advertising or by referrals in the New York City metropolitan area. Two
types of advertisements were placed: (1) those that recruited individuals who were seeking
treatment for cocaine dependence, and (2) those that recruited individuals who were seeking
treatment for cocaine dependence and might have problems with inattention and/or
hyperactivity. The study was initiated in March 2004 and the last participant was entered in
October, 2006.

Potential participants underwent a detailed medical and psychiatric assessment. All participants
gave written informed consent before both the screening and the study procedures were
initiated, and were told that the study medication might improve their ADHD symptoms and
possibily reduce their cocaine use. The Institutional Review Boards of the New York State
Psychiatric Institute, Columbia University, and the Long Island Jewish Medical Center
approved the study.

Study inclusion required participants between the ages of 18-60 to meet DSM-IV (APA,
1994) criteria for cocaine dependence, persistent adult attention deficit hyperactivity disorder
(ADHD), and describe cocaine as their primary drug of abuse. Participants had to be capable
of providing informed consent and complying with outlined study procedures. Women of child-
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bearing age were only included if they were not pregnant based on a blood pregnancy test
results at screening and agreed to use a method of contraception with proven efficacy.
Participants were excluded if they 1) met DSM-IV-TR criteria for current psychiatric disorders
(other than ADHD or substance abuse), which required psychiatric intervention or had unstable
physical disorders which might make participation hazardous.

2.2 Settings
Participants were treated at the Substance Treatment and Research Service (STARS) of the
New York State Psychiatric Institute (NYSPI) or at Project Outreach of the Long Island Jewish
Medical Center.

2.3 Study Procedures
This study was a 12-week open trial to assess the tolerability and clinical utility of atomoxetine
in cocaine-dependent individuals with ADHD. Initially, atomoxetine was administered at 20
mg/day for three days. This dose was then increased to 40 mg/day for four days. During the
second week of the trial, the dose was increased to 60 mg/day and later increased to 80 mg/
day at the start of Week 3. Patients were then maintained at 80 mg per day for four weeks. At
the beginning of Week 7, patients were maintained at 80 mg/day or increased to the maximal
dose of 100 mg/day if there was less than a 50% reduction of ADHD symptoms (as determined
by the Adult ADHD Rating Scale; Murphy, 1996) and if the patients were tolerating the
medication well. They were then maintained at 80 mg/day or 100 mg/day for the remaining
six weeks of the trial. All patients received two capsules to be taken once a day in the morning.

Twenty-five mg of riboflavin was added to each of the two prescribed capsules (approximately
50 mg/day) in an effort to track compliance, which was determined if patients' urine samples
fluoresced under an ultraviolet (UV) lamp, signifying consumption of the study capsules. This
approach has been shown to be sensitive and utilized in other pharmacologic trials (Brady, et
al., 2005, Del Boca, et al., 1996, Pettinati, et al., 2001).

At each of the thrice-weekly visits, participants were asked to provide a urine specimen,
complete self-report questionnaires, have their vital signs and side effects assessed. Medication
was distributed once per week, and doses were adjusted based on compliance and tolerability.
All clinical assessments of drug use and ADHD symptoms were conducted on a weekly basis.
Monthly serum pregnancy tests for women were performed. All participants were expected to
participate in weekly individual cognitive behavioral therapy (CBT). To ensure reliability of
CBT across patients, a structured relapse prevention manual (Carroll, et al., 1994) was used.
All participants were compensated $4.00 in cash for transportation costs per visit.

2.4 Assessments
2.4.1 Screening—During the screening appointments, participants were asked to fill out two
self-report instruments: 1) the Wender Utah Rating Scale (WURS) (Ward, et al., 1993); and
2) the Adult ADHD Rating Scale (AARS) (Murphy, 1996). Those with elevated scores on
either instrument were targeted as possibly having ADHD. To establish a current ADHD
diagnosis, the Conners' Adult ADHD Diagnostic Interview for DSM-IV (CAADID) was
administered and scored by clinical staff (Epstein, et al., 2001).

Diagnoses were determined by clinicians who had either a Ph.D., Psy.D., or M.A. in Clinical
Psychology. The training of the clinicians was extensive and is well described in a previous
paper (Levin, et al., 1998a). In addition, a calendar-based Drug Use Questionnaire (DUQ) was
administered at screening to assess patterns of lifetime drug use and recent use during the 30
days prior to evaluation.
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2.4.2 Treatment Phase—Weekly assessments of ADHD symptoms were carried out using
the Adult ADHD Rating Scale (AARS); (DuPaul, et al., 1998), and the Conners' Adult ADHD
Rating Scale-Self Report: Long Version and Observer: Screening Version (CAARS-S:L and
CAARS-O:SV) (Conners, et al., 1999). The AARS was the primary measure used to assess
ADHD outcome and is an 18-item self-report questionnaire that represents the most common
problems experienced by adults with ADHD derived from the DSM-IV criteria. The CAARS-
S:L is a 66-item self-report and the CAARS-O:SV is a 30-item clinician-rated instrument. T-
scores of 50 represent normative means of ADHD symptoms based on age and gender. Every
10-point change from 50 represents 1 standard deviation from the mean.

Drug use assessments were completed at every visit and included a self-report questionnaire
and a urine sample tested for benzoylecognine (the metabolite of cocaine), and scored as
positive or negative based on standard NIDA guidelines for cut-off points (e.g. 300 ng/ml for
cocaine). New cocaine use was determined and distinguished from carryover from previous
use among cocaine positive urine samples based on a method developed by Preston et al.
(1997), which utilizes pharmacokinetic criteria applied to quantitative benzoylecgonine
concentration data. To be considered negative in a given week, patients had to have at least
two negative urines or a greater than 50% reduction in quantitative levels within a 48 hour
period. A negative urine week had to be corroborated by self-report or the week was considered
positive (Levin, et al., 2007). If only one urine sample was available in the week, patients were
considered positive for that week irrespective of the urine result. The rationale for using these
rules is that one missed urine drug screen out of three urines can occur for reasons not related
to drug use (e.g., work-related issues) and counting all missed urines screens as positive may
overestimate drug use (McDowell, et al., 2005, Carroll, et al. 1994)

Sensitivity and specificity analyses using urine toxicology as the gold standard indicated that
there was good concordance between urine analysis and self-report, suggesting that self-report
was a considerably valid measure of cocaine use (Sensitivity=0.88 and Specificity=0.76).
Furthermore, a positive predicted value of 0.94 indicated that for those patients who reported
having used cocaine, the probability that they had indeed used was very high. Likewise, a
negative predicted value of 0.60 suggested that the probability of actual no use among patients
who reported not having used was fairly high. However, this value suggested that the validity
of self-report was slightly weaker when used to assess negative use.

2.5 Outcomes
Weekly AARS scores (continuous, range 0-54) were examined with the baseline score
compared to that at the last assessment obtained and change in these scores over time. Because
30% improvement is considered to be a clinically meaningful standard categorical response
criterion applied in ADHD treatment trials (Levin, et al., 2006, Levin, et al., 2007, Spencer, et
al., 1998,Wilens, et al., 1999,Wilens, et al., 1995), we also determined the percentage of
patients who attained this response at the end of the trial. Furthermore, in an attempt to mitigate
the placebo effect, we compared the change in AARS scores over time with that of a historical
placebo control from a previous study (Levin et al., 2007). Two additional secondary
approaches were used to assess ADHD treatment outcome: (1) a comparison of CAARS-S:L
and CAARS-O:SV scores at baseline and end of study, and (2) the change in these scores over
time during the course of the 12-week trial..

Three cocaine use outcome measures were examined: (1) the change in the probability of
positive cocaine use week over time based on urine toxicology, (2) the change in the probability
of positive cocaine use week over time based on self-report, and (3) the change in the probability
of positive cocaine use week over time based on corroborated data from urine toxicology and
self-report, before and after adjusting for baseline amount spent on cocaine. Further, the
relationship between the change in AARS and cocaine use was explored in a time effect model.
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2.6 Data Analysis
All analyses were conducted on patients who were enrolled in the trial for at least three weeks
to allow for adequate exposure to a standard therapeutic dose. All tests were two-tailed with
the alpha significance level set at 0.05. T-tests were used for continuous measures comparing
baseline to end of study ratings and chi-squares were used for categorical measures.
Longitudinal analyses of the ADHD outcome measures and probability of positive cocaine use
week were performed using repeated measures models as implemented by SAS PROC
MIXED, and PROC GENMOD (version 9.1; SAS Institute, Cary, NC).

3. Results
3.1 Participant Flow and Retention in Treatment

A total of 824 cocaine abusing treatment seekers contacted the clinic for an appointment but
70% either did not show for the initial screening appointment or lost interest in entering a
treatment research study. The most common reason patients did not qualify for this study was
the absence of ADHD, and that many of those patients entered other clinical trials. Twenty
participants met inclusion/exclusion criteria and were enrolled into the study. Of those enrolled,
thirteen (65%) reached the maintenance dose phase of treatment, and nine (45%) completed
at least six weeks of treatment. Only five (25%) completed twelve weeks of treatment. The
mean weeks completed for all entered participants was 5.4 (± 4.5) weeks. Ten participants
voluntarily withdrew, and five were removed from the protocol. The primary reason for
participants withdrawing from the study was lack of interest (n=8); one individual relocated
and another decided to attend an inpatient treatment facility. Of the participants who were
removed from the trial, three were removed because of non-compliance with study visits, and
two were removed due to adverse side effects. One participant developed chest pain without
any untoward effects and one patient complained of nervousness, anxiety, insomnia, and
fatigue effecting his functioning.

3.2 Sample Description
The sample (n=20) consisted of 19 males, 75% Caucasian, 15% African-American and 15%
Hispanic. The average age was 39.3 (± 6.6) years and 14.1 (± 2.4) years of education. Fifty
percent were employed full time, 15% worked part-time and the rest were unemployed or not
disclosed. Forty percent had a current alcohol use disorder and 30% had a current cannabis use
disorder. Average days of cocaine used in the past 30 days was 13.8 (± 9.6) and average amount
used in the past month prior to treatment entry was $1,177 ± ($1,243). Seventy-five percent
used cocaine intranasally and the remaining patients smoked cocaine. There were no significant
differences in baseline demographic and clinical characteristics between completers and non-
completers except that completers had achieved significantly more education [16.4 (± 3.1) vs.
13.4 (± 1.6) years; t= −2.89; p=.01] and began regularly using cocaine at a significantly later
age [30 (± 8.6) vs. 22.1 ± 4.3 years old; t= −2.68; p=.015]. There were no significant differences
in baseline ADHD symptoms based on the AARS or CAARS ratings between completers and
non-completers.

3.3 Medication Compliance
Medication compliance was monitored every visit through two methods: self-report and
riboflavin fluorescence testing. The mean percent of self reported missed doses for all the
participants who entered the trial was 4.84 (± 7.5)%. Using riboflavin florescence as an
indicator of capsule ingestion, the mean percent of riboflavin positive urines for all participants
was 82.8 (± 31.9) %. Both approaches suggest fairly good compliance.
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3.4 ADHD Symptoms Outcome
Regarding the primary ADHD outcome measure, ten participants (50%) of the total sample
met the standard response criterion of at least a 30% reduction from baseline in AARS scores
compared to the end of the trial. Of the nine participants who completed at least six weeks,
seven (78%) had at least a 30% reduction in AARS scores. As illustrated in Table 1, when
comparing overall baseline scores to end of study scores for patients who had at least two
AARS weekly measures completed, there was a significant decrease in AARS [ 31.4 (± 9.8)
vs. 21.2 (± 12.4), t17 =4.13, p=0.0007].

Analysis of AARS over time using a mixed effect model revealed that there was a significant
time effect on patients' AARS scores (F1,94=8.17, p=0.0053). For every week, the mean AARS
score decreased by 1. The effect of baseline AARS was also significant (F1,16 =20.54,
p=0.0003), suggesting that patients with high AARS scores at baseline tended to have
consistently higher AARS scores during the treatment compared to patients with low AARS
scores at baseline.

When compared to a historical placebo control from a previous study (Levin et al., 2007), no
significant treatment effect or time effect was found. However, there existed a significant
baseline effect (F1,67 =26.41, p<0.0001) and a time and baseline interaction (F1,540 =3.26,
p=0.072). Patients with high AARS at baseline continued to have high AARS scores throughout
the trial, irrespective of treatment. Figure 1 and Table 2 illustrate the effect of a time and
baseline interaction comparing the first and third quartiles of baseline AARS scores for
purposes of illustration. Patients with higher AARS at baseline experienced a more substantial
decrease in AARS throughout the trial, when compared to patients with lower AARS at
baseline.

Using the secondary outcome measures, the CAARS-S:L and CAARS-O:SV significant
changes in ADHD emerged. For the overall CAARS-S:L rating, there was a significant
difference between the self-rated baseline CAARS-S:L, and the last self-rated CAARS-S:L
[76.2 (±13.5)vs. 62.2 (±15.1), t16 =3.54, p=0.003]. The clinician based mean on the CAARS-
O:SV was 67.9 (± 11.2) at baseline compared to last completed clinician-rated mean of 58.9
(± 13.2) (t15 =2.35, p=0.039) (Table 1).

For the inattentive subscales, there was a significant difference in the inattentive ratings based
on the self-report ratings of the CAARS-S:L from baseline to end of study-[72.8 (±13.7) versus
61.7 (±14.3); t16=2.84, p=0.012]. Similarly, a trend was observed for the change in the
inattentive subscale for the clinician rated CAARS-O:SV from baseline to end of study [64.0
(±12.3) vs.57.0 (±12.5); t15=1.85, p=0.083]. In terms of hyperactive symptomatology, a
significant difference was also observed in the self-rated CAARS-S:L at baseline compared to
end of study [70.8 (± 14.5) vs. 59.5 (± 15.7); t16=2.68, p= 0.017]. The clinician rated CAARS-
O:SV hyperactivity sub-scale also showed a statistically significant change as well, with a
baseline mean of 67.5 (±14.7) vs. a last recorded mean of 58.1 (±13.5) (t15=2.32, p=0.035)
(Table 1).

Using a mixed-effects model (SAS-Proc Mixed- need ref) there was a significant time effect
on patients' CAARS-S:L value (F1,92=9.07, p=0.0034). For every week, the mean value of
CAARS decreased by 1.5. The effect of baseline CAARS was also significant (F1,15=7.61,
p=0.0146) with high baseline CAARS values resulting in high scores throughout the trial.

3.5 Substance Use Outcome
According to a GEE analysis of cocaine use, defined using Preston's rule (1997), there was an
overall decreasing trend in cocaine use over time. However, this time effect was not statistically
significant (X2

(1)=0.18, p=0.67). Similar results were obtained when cocaine use was
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determined based on urine toxicology or self-repot alone. To assess whether the change in
AARS scores from baseline influenced cocaine use behavior, an additional GEE analysis was
conducted to model this relationship over time. The results indicated no significant effects of
time and change in AARS scores.

3.8 Safety
Side effects were rated on a scale of 0-3 (0=none, 1= mild, 2=moderate, 3= severe). The most
commonly reported side effects rated as moderate or severe were nausea, mild headache, and
mild dizziness. Several patients needed re-titration after missing doses during the maintenance
phase. Although most patients tolerated the medication well and did not require a dose
reduction, two participants was ultimately discontinued from the medication component of
treatment due to adverse side effects. One participant developed chest pain during the first
week of the trial and the other participant developed symptoms during the titration phase in
the second week of the trial that were interfering with daily functioning such as nervousness,
anxiety, insomnia, and fatigue.

4. Discussion
The results of this open-label trial suggest that atomoxetine in conjunction with cognitive-
behavioral therapy reduced ADHD symptoms in actively using cocaine-dependent individuals
but does not impact on cocaine use. This is consistent with other studies demonstrating that
ADHD medication may be useful for ADHD symptoms but is less likely to produce reductions
in cocaine use (Riggs, et al., 2004, Schubiner, et al., 2002). However, it is noteworthy that for
this pilot study there was no evidence of a reduction in cocaine use, unlike earlier pilot studies
evaluating bupropion and stimulant medications for the treatment of ADHD and cocaine
dependence (Somoza et al., 2004; Levin, et al., 2002, Levin, et al., 1998b).

Our hypothesis that improvement in ADHD symptoms might lead to a reduction in cocaine
use was not supported. Given that cocaine use was virtually unchanged, several factors need
to be considered to explain this poor treatment response. Although ADHD symptoms
improved, the mean end of study ratings on the CAARS scores on the self-report and clinician-
rated scales were still one standard deviation above normative population data, suggesting that
substantial ADHD symptoms persisted. Thus, CBT may have been difficult for these patients
to effectively utilize. A recent review found that CBT is modestly effective in substance abusers
without ADHD (Knapp, et al., 2007) and that it may take several months for this type of
treatment to “take hold” (Carroll, et al., 1994). The persistence of some ADHD symptoms, the
short nature of this trial and high drop-out may have precluded our ability to detect a reduction
in cocaine use.

In this trial we were focused on assessing the feasibility and utility of atomoxetine in treating
active cocaine abusers with ADHD. However, we were struck by the high drop-out rates. In
earlier trials with methylphenidate (Levin, et al., 1998b) and bupropion (Levin, et al., 2002),
the retention rate was substantially greater (83% and 67%, respectively). Further, although the
majority showed a 30% of improvement in AARS scores in this trial, compared to the placebo
group in a previous trial, the improvement in AARS scores was not superior. The reasons for
the high drop-out in this trial are somewhat unclear. It may be that cocaine-dependent
individuals with ADHD who are interested in treatment in the past several years, may be more
impulsive or have more chaotic lives than those who used cocaine 5-10 years ago. Another
possibility is that methylphenidate or bupropion was better tolerated than atomoxetine resulting
in better retention. This is mitigated by the fact that only two patients were discontinued from
medication due to intolerable side effects. However, it is possible that some individuals dropped
out without providing a reason, might have done so because they did not find the medication
helpful or found it aversive.

Levin et al. Page 7

J Dual Diagn. Author manuscript; available in PMC 2009 May 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Whereas, our early open trials with methyphenidate and bupropion suggested positive effects,
double-blind trials with adult cocaine-dependent individuals have produced less robust
findings (Levin, et al., 2007, Schubiner, et al., 2002). It is not uncommon to have greater
treatment responses in open trials compared to double-blind studies, perhaps due to expectancy
effects (i..e. the patient knows they are getting active medication and expect that the medication
will work). However, in this open trial, while there was improvement in ADHD symptoms,
there was no reduction in cocaine use. Further, using a historical control placebo group (Levin
et al., 2007), the reduction in ADHD symptoms was not superior for those receiving
atomoxetine. It may be medications that targeting ADHD symptoms may be less effective in
actively-using cocaine-dependent individuals, both due to the ongoing intoxicating effects of
the abused drug and/or the depletion of dopaminergic and noradrenergic transmission (Kalivas
and Volkow, 2005) resulting in a blunted ADHD treatment response. (Levin, et al., 2007).
Abstinence prior to initiation of treatment may give pre-synaptic stores time to replenish. As
suggested in an earlier study, this blunted response may make it more difficult for the patient
to engage in treatment and reduce his/her drug use (Levin, et al., 2007). It may be that if patients
were cocaine-abstinent when medication was initiated, the therapeutic effect of atomoxetine
on ADHD symptoms would have been greater resulting in less cocaine use and greater
abstinence. Supporting this, a recently completed trial found that in alcohol-dependent adults
with ADHD who were newly abstinent, atomoxetine was superior to placebo in reducing
ADHD symptoms and on some outcome measures of alcohol use (Brady, et al., 2006). Further,
unlike stimulants, which may have a direct agonist effect leading to a reduction in cocaine use
(Grabowski, et al., 2001,Grabowski, et al., 2004), this has not been shown with atomoxetine.

Clearly, there are limitations of this study including the high drop-out rate, small sample size,
and lack of a control group. This study was designed to assess the feasibility, tolerability and
possible therapeutic utility of atomoxetine for actively abusing cocaine-dependent individuals
with ADHD. Although the high drop-out can be viewed as a limitation, it may also be viewed
as a finding. Without a control group, we cannot determine whether this was due to a change
in the patient population or lack of “holding” power of the medication or overall treatment.
Certainly, the drop-out rate is higher than studies carried out by our group in cocaine-dependent
individuals with and without ADHD (Bisaga, et al., 2006, Levin, et al., 2002, Levin, et al.,
1998b). Such a high drop-out rate led to only a small percentage of individuals receiving the
maximum maintenance dose of atomoxetine and thus making it more difficult to obtain a
therapeutic effect. Another limitation of the study was that the population was generally
healthy, predominantly male with no additional severe psychopathology, thus limiting the
generalizability of our findings.

In sum, administration of atomoxetine, along with cognitive behavioral therapy, was associated
with a reduction in both inattentive and hyperactive-impulsive symptoms in cocaine-dependent
individuals with ADHD. However, there was no notable reduction in cocaine use. The high
drop-out rate may have limited our ability to observe more robust clinical effects. Future studies
that compare atomoxetine to stimulant medication, perhaps in cocaine-dependent individuals
who have achieved a period of abstinence, may allow a better assessment of the clinical utility
in this dually-disordered population. However, the findings from this trial do not suggest that
a double-blind, placebo-controlled trial in a current cocaine-abusing population with ADHD
is warranted.
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Figure 1.
Mean AARS scores for atomoxetine and historical placebo control over the course of the 12-
week trial, by treatment and baseline AARS score (1st quartile vs 3rd quartile).
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Table 2
Regression estimates for Adult ADHD Rating Scale (AARS) Scores

Effect β estimate (SE) p-value

Intercept 1.42 (5.04) 0.7793

Week* 0.16 (0.72) 0.8203

Baseline AARS** 0.74 (0.14) <0.0001

Treatment*** 3.02 (2.24) 0.1815

Week x Baseline AARS −0.04 (0.02) 0.0716

*
Week corresponds to weeks in trial (1-12).

**
Baseline AARS represents AARS score at Week 0, prior to trial start.

***
Treatment is atomoxetine relative to historical placebo.
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