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Abstract

Objective—High smoking rates in adults with attention deficit hyperactivity disorder (ADHD)
and nicotine’s amelioration of ADHD suggest that effective ADHD treatment might facilitate
abstinence in smokers with ADHD. The present study evaluated if using osmotic release
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methylphenidate (OROS-MPH) to treat ADHD enhances response to smoking cessation treatment
in smokers with ADHD.

Method—A randomized, double-blind, placebo-controlled, 11-week trial with a one month
follow-up conducted at six clinical sites between December 2005 and January 2008. Adults (18—
55), meeting DSM-IV criteria for ADHD and interested in quitting smoking were randomized to
OROS-MPH titrated to 72 mg/day (n=127) or placebo (n=128). All participants received brief
weekly individual smoking cessation counseling for 11 weeks and 21 mg/day nicotine patch
starting on the smoking quit day (day 27) through study week 11. Outcome measures included
prolonged smoking abstinence and DSM-IVV ADHD Rating Scale (ADHD-RS) score.

Results—Of 255 randomized, 204 (80%) completed the trial. Prolonged abstinence rates, 43.3%
and 42.2%, for the OROS-MPH and placebo groups, respectively, did not differ significantly
(odds ratio, 1.1; 95% confidence interval, 0.63 — 1.79; p=0.81). OROS-MPH, relative to placebo,
evidenced a greater reduction in DSM-IV ADHD-RS score (p<0.0001) and in cigarettes per day
during the post-quit phase (p=.016). OROS-MPH, relative to placebo, increased blood pressure
and heart rate to a statistically, but not clinically, significant degree; medication discontinuation
did not differ significantly between treatments.

Conclusions—ADHD treatment did not improve smoking cessation success; OROS-MPH,
relative to placebo, effectively treated ADHD and was safe and generally well tolerated in this
healthy sample of adult ADHD smokers.
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INTRODUCTION

Each year, cigarette smoking accounts for an estimated 438,000 deaths and $92 billion in
productivity losses in the United States.! Recent efforts to combat cigarette smoking have
included not only the direct treatment of nicotine dependence but also co-occurring
conditions that may make individuals vulnerable to the persistence of cigarette smoking.2
Research suggests that cigarette smoking is significantly more common in children? and
adults with attention deficit hyperactivity disorder (ADHD) compared to the general
population and/or controls.*> Moreover, ADHD is associated with earlier onset of cigarette
smoking,® more severe nicotine dependence,® and more difficulty quitting smoking.# It has
been suggested that this greater incidence of smoking might reflect an attempt at self-
medication of ADHD symptoms.’

Adult ADHD, which has a prevalence rate of approximately 4.4%?8, is characterized by
symptoms of inattention, impulsivity, and hyperactivity and is associated with significant
impairment in nearly every area of functioning, including poorer performance in educational
and occupational settings, higher rates of divorce/separation, and higher rates of other
psychiatric and substance use disorders.® While adult ADHD is one of the most common
mental health disorders of adulthood,10 treatment rates remain low.11 Research indicates that
nicotine is effective in decreasing ADHD symptoms’: 1213 and, in fact, several nicotinergic
agents are currently being evaluated as ADHD treatments.1# Some data also suggest that
treating ADHD with stimulants protects against the development of later cigarette
smoking.1® If smokers with ADHD are, in fact, using nicotine in an attempt to ameliorate
their symptoms, then successfully treating their ADHD should facilitate successful smoking
cessation.
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Psychostimulants are the mainstay pharmacologic treatment for ADHD. More than 200
randomized controlled trials,16-17 along with decades of clinical experience, have established
the safety and efficacy of methylphenidate (MPH) in treating ADHD.18 In recent years, a
long-acting formulation of MPH, osmotic release MPH (OROS-MPH), has been developed.
OROS-MPH appears to be as effective as thrice-daily immediate- release MPH (IR-MPH),1?
with the benefits of requiring just once-a-day dosing and a lower abuse liability.20 While
OROS-MPH is effective in treating ADHD in adolescents?! and adults,22 23 there is no
compelling evidence to suggest that it would be useful in managing nicotine withdrawal,
which includes changes in mood, appetite, and increased cigarette craving, and typically
accompanies the early stages of smoking abstinence. In contrast, while nicotine has been
found to increase attention, it may be less effective in increasing response inhibition.24
Response inhibition, a core component of ADHD, 24 appears to be more difficult during
early smoking abstinence for individuals with ADHD compared to those without ADHD.2°
This suggests that the use of nicotine replacement therapy alone may be insufficient for
managing the re-emergence of ADHD symptoms following smoking cessation. Based on the
available literature, we hypothesized that using OROS-MPH to treat ADHD in conjunction
with smoking cessation treatment would facilitate successful smoking cessation in smokers
with ADHD.

The present trial was an initial evaluation of the efficacy and safety of OROS-MPH with
smoking cessation treatment, specifically nicotine patch and counseling, relative to placebo
with smoking cessation treatment, in initiating and maintaining abstinence in adult smokers
with ADHD. The safety evaluation focused on two primary areas of concern. The first
involved possible increases in cardiovascular side effects associated with providing a
stimulant to individuals already using a stimulant (i.e., nicotine); this evaluation is timely
given concerns about the degree to which stimulants may be associated with adverse
cardiovascular events in both children and adults.28 The second concern involved the
possibility that OROS-MPH might actually increase, rather than decrease, smoking, a
concern raised by laboratory studies finding that IR-MPH significantly increases smoking in
adult non-ADHD smokers who were not trying to quit smoking;2”: 28 based on these
findings, the investigators suggested that clinicians consider using non-stimulants to treat
ADHD in smokers.28 In the present trial, it was predicted that OROS-MPH with smoking
cessation treatment, relative to placebo with smoking cessation treatment, would be safe and
would significantly increase smoking abstinence in smokers with ADHD.

METHODS
Study Design

This randomized, intent-to-treat, double-blind, placebo-controlled trial included an 11- week
treatment phase during which efficacy outcomes were measured and a one-month follow-up
assessment to collect additional safety data. Typically, smoking cessation trials include 6
and 12 month assessments of smoking abstinence. However, this trial was the first to assess
the effect of OROS-MPH on smoking outcomes in adults with ADHD and, thus, was
focused on more immediate effects. To evaluate whether ADHD treatment enhanced
smoking cessation success, the present trial included an extended pre-quit phase to allow
OROS-MPH to effectively ameliorate ADHD symptoms prior to the quit-smoking day.
Specifically, the treatment period consisted of two phases: the pre-quit phase, comprised of
the first 26 days of treatment and the post-quit phase, starting on day 27 (the designated quit-
smoking day), through the end of the treatment period. This trial was conducted by the
National Institute on Drug Abuse (NIDA) Clinical Trials Network (CTN) between
December 2005 and January 2008. Six study sites, located in Cambridge, Massachusetts,
Columbus, Ohio, New York City, New York (2 sites), Portland, Oregon, and Rochester,
Minnesota, recruited participants. Two study sites were substance abuse community
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treatment programs that had participated in previous CTN trials; four additional sites were
recruited for the present trial--two ADHD clinics and two smoking cessation clinics. All
participants were given a thorough explanation of the study, including possible side effects,
and signed an informed consent form that was approved by the Institutional Review Boards
of the participating sites.

Recruitment methods included advertising, letters to clinic patients, and direct community
promotions, such as networking with community professionals. Eligible participants were
interested in quitting smoking and were between 18 and 55 years of age and in good
physical health as determined by a medical history, electrocardiogram, and vital signs. The
vital signs criterion cut-off was 135/85 mmHg for blood pressure and 90 bpm for heart rate
(HR) for the first 143 participants randomized into the trial. However, based on data and
safety monitoring board (DSMB) recommendations following the 2006 OROS-MPH
labeling changes,?® the criterion was made more restrictive for participants 40 or older, with
cut-offs being 130/80 mmHg and/or a HR > 88 bpm for the remainder of the trial.
Participants were required to meet DSM-IV criteria for ADHD as assessed by the Adult
Clinical Diagnostic Scale version 1.2,30 to have a DSM-IV ADHD Rating Scale (ADHD-
RS)3! total score >22, to smoke at least 10 cigarettes per day (CPD), to have a Carbon
Monoxide (CO) level =8 ppm, and to have smoked cigarettes for at least 3 months.
Candidates were excluded if they were a significant suicidal/homicidal risk, had used
tobacco products other than cigarettes in the past week, had a positive urine screen for an
illicit drug, or met DSM-1V criteria for: current abuse or dependence for any psychoactive
substance other than nicotine; current major depression; any anxiety disorder except specific
phobias; antisocial personality disorder; or a lifetime diagnosis of bipolar disorder or
psychosis. Other exclusion criteria included a history of narrow angle glaucoma or seizure
disorder, tics, or a family history of Tourette’s syndrome. Individuals were also excluded if
they had been treated for ADHD with psychomotor stimulants or had used smoking
cessation counseling programs or medications within the last 30 days, if they were currently
taking a medication that could adversely interact with OROS-MPH, had a known allergy to
OROS-MPH, or had been a non-responder to a reasonable course of MPH treatment.
Women were ineligible if they were pregnant or breastfeeding or unwilling to use an
adequate method of birth control.

An overview of study procedures is provided in Figure 1. Randomization of participants to
OROS-MPH or matching placebo was in a 1:1 ratio, stratified by site, and completed by
computer at a centralized location. For OROS-MPH, the starting dose of 18 mg/day was
escalated during the first two study weeks to a maximum of 72 mg/day or to the highest dose
tolerated; OROS-MPHY/placebo was taken through the week 11 visit. A trained
interventionist provided each participant with a weekly 10 minute smoking cessation
counseling session during study weeks 1-11. The manual used was an unpublished manual,
“Smoke Free and Living It,©” developed by the Mayo Clinic Nicotine Research Program for
use in clinical trials. Interventionists received training on the manual and were certified after
a review of a successful mock session. All therapy sessions were videotaped to monitor
adherence; of the 163 sessions rated, 156 (95.7%) were rated as adherent. All participants
received transdermal nicotine patches (Habitrol, Novartis, Parsippany, NJ) and were
instructed to wear a patch daily for 24 hours beginning on the target quit date (study day 27).
Participants were provided with 21-mg patches for use through week 11; for tapering,
participants were provided with 14-mg patches for study weeks 12 and 13, and 7-mg patches
for study week 14. During the 11-week active trial participants were scheduled to attend one
research visit per week. Study participants received $25 per research visit; at the week 11
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visit, participants received an additional $25 because of the larger assessment burden
associated with the visit.

Self-report of cigarette use, assessed using time-line follow-back (TLFB) assessment,32:33
and CO measurement were obtained weekly. Consistent with the recommendations of the
Society for Research on Nicotine and Tobacco, 34 the primary outcome measure was
prolonged abstinence defined as a self-report of tobacco abstinence without treatment failure
(defined as smoking each day for seven consecutive days or having smoked at least one day
of each week in two consecutive weeks) during study weeks 7 — 10; the selection of a 4-
week period is consistent with FDA standards for approving smoking cessation
medications.34 Secondary smoking outcome measures included point-prevalence abstinence
at week 10, defined as self-report of not smoking in the previous seven days, confirmed by a
CO level <8 ppm,3® and self-reported CPD. ADHD outcome measures included DSM-I1V
ADHD-RS total score,3! assessed with prompts for the interviewer,38 and ADHD severity
assessed by the Clinical Global Impression (CGI) severity scale.3” Rater training in ADHD
measures was conducted according to accepted methodology38 prior to study initiation. Both
ADHD assessments were obtained weekly during the pre-quit phase and bi-weekly during
study weeks 7-11. Safety measures included weekly vital signs and adverse event (AE)
assessments. Medication adherence was assessed weekly via self-report and pill count;
nicotine patch adherence was assessed weekly via self-report and patch count (weeks 5-11

only).

Data Analysis

RESULTS

All analyses were completed on the intent-to-treat (ITT) sample using SAS, Version 9.1.3.3°
Statistical tests were conducted at a 5% Type | error rate (two-sided) for all measures.
Outcomes measured at multiple time points were analyzed using Generalized Estimating
Equation models (GEE). Dichotomous efficacy measures were analyzed using logistic
regression. Given the smoking quit date’s substantial impact on CPD, analyses for CPD
evaluated treatment effects for the pre-quit and post-quit phases as well as for the entire
treatment phase. Analyses for cardiovascular effects included baseline as a covariate. All
modeling included treatment, week, a treatment by week interaction effect, and site effects.
Site effects were evaluated for significance and dropped from the model if non-significant
(p>.10). A significant treatment by week interaction effect suggests a significant difference
in slope over time between the OROS-MPH and placebo groups and, in the absence of a
treatment by week interaction effect, a significant treatment effect suggests an absolute
difference between the two groups; thus, both effects are of interest. AEs were coded using
the medical dictionary for regulatory activities (MedDRA®) and tabulated by body system
and preferred term, seriousness, and relationship to study medication. Fisher’s mid-p-value
was used to examine differences between treatments in AE frequency. For the smoking
abstinence measures, days for which data were missing were coded as smoking days;
missing data for other measures were not imputed.

Participants and Disposition

As shown in Figure 2, 3865 candidates were pre-screened, 750 were consented and
screened, and 255 were randomized to OROS-MPH or placebo. Approximately 84% of
participants completed the 11-week active treatment period, with no treatment group
differences on completion rate or reasons for non-completion. Of non-completers, 46% were
lost to follow-up, 30% reported practical problems (e.g., work schedule, transportation, etc.),
13% reported not needing further treatment, 10% withdrew consent, and 1 participant was
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administratively discharged. No participant discontinued the study due to an AE.
Demographic and baseline characteristics did not differ significantly between the groups. As
can be seen in Table 1, the sample was approximately 56% male and 82% Caucasian, and
participants were 38 years of age on average. The sample had moderately severe ADHD, as
assessed by the DSM-1VV ADHD-RS total score, had a medium level of nicotine dependence
as assessed by the Fagerstrom score, and, on average, smoked a pack of cigarettes per day.
Medication adherence was high and did not differ significantly between treatment groups
(see Table 2).

Smoking Outcomes

The treatment groups did not differ significantly on the primary outcome measure of
prolonged abstinence, with rates of 43.3% in the OROS-MPH, and 42.2% in the placebo
group (X2=0.06, df=1, p=0.81). There was a similar lack of treatment effect on point-
prevalence abstinence, with rates of 39.4% in the OROS-MPH, and 38.3%, in the placebo
group (X2=0.08, df=1, p=0.78). CPD analyses revealed one statistically significant effect, a
treatment x week interaction effect for the post-quit phase (X2=5.85, df=1, p=0.016), which
reflected fewer CPD in the OROS-MPH, relative to the placebo, group (Figure 3). It should
be noted that this difference in CPD was quite small, equating to approximately one CPD.

ADHD Outcomes

OROS-MPH, relative to placebo, participants had a significantly greater decrease in ADHD
symptom severity as assessed by both the DSM-IV ADHD-RS total score (X2=15.93, df=1,
p<0.0001; see Figure 4) and the CGI severity scale (X?=6.97, df=1, p=0.008). Prior clinical
trials for adult ADHD have reported treatment response rates defined as a 30% or greater
decrease on the primary ADHD assessment and a change on the CGI improvement scale.
The CGI improvement scale was not included in the present trial; thus a treatment responder
was defined as a participant whose week-11 DSM-1V ADHD-RS total score was reduced by
30% or more compared to baseline, and who had a one point or greater reduction in week-11
CGl severity scale score relative to baseline. Of the 255 randomized participants, 215
participants, 107 OROS-MPH and 108 placebo, had week-11 data and, thus, could be
classified as a responder or non-responder. In these 215 participants, the treatment response
rate was 71% in the OROS-MPH group and 44% in the placebo group, a statistically
significant difference (X2=15.56, df=1, p<0.001).

Smoking Outcomes as a Function of ADHD Outcomes

As would be expected, not all OROS-MPH participants were treatment responders. If, as
would be suggested by the self-medication hypothesis, smoking cessation would be more
successful in individuals in whom ADHD has been effectively treated, then it would be
expected that the smoking behavior of treatment responders will differ significantly from
those of non-responders. To determine whether ADHD treatment response during the pre-
quit phase improved smoking outcomes, responder analyses were completed for which a
responder was defined as a participant whose week-4 DSM-1VV ADHD-RS total score was
reduced by 30% or more compared to baseline, and who had a one point or greater reduction
in week-4 CGI severity scale score relative to baseline. Of the 255 randomized participants,
229 participants, 114 OROS-MPH and 115 placebo, had week-4 data and, thus, could be
classified as a responder or non-responder; the 26 participants with missing week-4 data
were excluded from the responder analyses. The average week 4 dose was 3.54 pills (SD=
0.95) per day for the OROS-MPH group (i.e., an average of 63.72 mg/day) and 3.72 pills
(SD=0.73) per day for the placebo group. Seventy-one (i.e., 62%) and 39 (i.e., 34%) of
OROS-MPH and placebo participants, respectively, were treatment responders at week 4.
To test the effect of responder status on smoking outcome, the models used in the ITT
analyses were modified to include the responder and the responder x treatment interaction
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effects. The results revealed no significant responder x treatment interaction effects for
prolonged abstinence (X2=0.15, df=1, p=0.70), point-prevalence abstinence (X2=0.15, df=1,
p=0.70), and post-quit CPD (X2?=2.28, df=1, p=0.13).

Adverse Effects

The occurrence of treatment emergent adverse events (TEAES) was significantly higher in
the OROS-MPH, relative to placebo, group for both TEAES in general as well as TEAES
rated as related to study medication (Table 3). TEAES reported at significantly higher rates
in the OROS-MPH group included dyspepsia, decreased appetite, heart rate increase, and
palpitations. Consistent with OROS-MPH participant report of decreased appetite, the
OROS-MPH participants lost an average of 2.2 pounds (SD=11.1) between baseline and
week 11 while the placebo participants gained an average of 2.1 pounds (SD=8.5) during the
same time-frame (X2=42.91, df=1, p<.0001). The week 11 body mass index (BMI) was
comparable for the two groups, 27.67 (SD=5.81) for OROS-MPH and 27.57 (SD=6.81) for
placebo, suggesting that the weight loss in the OROS-MPH group was not clinically
significant. The two serious adverse events (SAES) reported during the trial were in the
OROS-MPH group, but were considered unrelated to the study medication. One entailed an
accident-related hospitalization and the other an overnight hospitalization for worsening
depression in a participant who had switched to a new antidepressant while in the trial; the
dose of the new medication was “sub-optimal” according to the emergency room staff and
the participant’s antidepressant dose was consequently increased to a more optimal level.
The OROS-MPH and placebo groups did not differ significantly on the number of
participants discontinued from study medication due to TEAES. Tolerability for OROS-
MPH/placebo and the nicotine patch did not differ significantly between treatments (Table
2).

Cardiovascular Effects

There was a significant treatment main effect for systolic blood pressure (SBP; X2=5.22,
df=1, p<.05), diastolic blood pressure (DBP; X2=12.13, df=1, p<.001) and HR (X?=10.56,
df=1, p<.01), which reflected greater increases in the OROS-MPH group. While statistically
significant, the average change in blood pressure and heart rate was minimal for the OROS-
MPH group as a whole (see Table 4). Evaluation of clinically elevated SBP, DBP, and HR
post-randomization values revealed no significant treatment group differences. For SBP, 21
(16.7%) OROS-MPH and 12 (9.6%) placebo participants experienced a maximum SBP of
140 mmHg or greater (X2=2.74, df=1, p=0.10). For DBP, 26 (20.6%) OROS-MPH and 15
(12.0%) placebo participants experienced a maximum DBP of 90 mmHg or greater
(X2=3.42, df=1, p=.06). For HR, 26 (20.6%) OROS-MPH and 19 (15.2%) placebo
participants experienced a maximum heart rate of 100 bpm or greater (X2=1.26, df=1,
p=0.26).

DISCUSSION

The results from this 11-week randomized, double-blind, placebo-controlled trial suggest
that using OROS-MPH, relative to placebo, to treat ADHD did not improve smoking
outcomes in adult smokers with ADHD participating in smoking cessation treatment (i.e.,
nicotine patch and counseling). There might be several reasons for this lack of significant
effect. First, all participants were provided with the nicotine patch, which has been found to
be effective for both smoking cessation4? and for ameliorating inattention symptoms;’:12:13
thus, the lack of OROS-MPH effect might reflect a ceiling effect. The abstinence rates--43%
for prolonged abstinence and 39% for point-prevalence abstinence--would appear to be
sufficiently low, however, to allow the demonstration of a treatment effect if one were
present. Alternatively, the lack of effect might, in fact, reflect a true lack of medication
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effect. While the self-medication hypothesis might account for the observed differences
between ADHD and non-ADHD individuals in smoking onset? as well as the potential
protective effects of stimulant medication in preventing the onset of smoking in individuals
with ADHD, 1% it might be that, once an individual becomes nicotine dependent, the
dependence itself is the primary factor determining outcome as opposed to the factors that
initially led to dependence.

Past research suggests that smokers with ADHD have more difficulty quitting smoking
compared to smokers without ADHD.#41 The present trial did not include a non-ADHD
comparison group and, thus, we are unable to directly address the relative efficacy of the
nicotine patch and counseling in our ADHD sample relative to a non-ADHD sample.
However, to provide a context for our results, it is helpful to compare the present abstinence
rates to those from nicotine patch trials completed in study samples not selected on ADHD
status. A meta-analysis evaluating the efficacy of the nicotine patch revealed that the
abstinence rate, generally defined as point-prevalence abstinence, for trials using the
nicotine patch for 8 weeks or less was 37.9% on average.*? This rate is comparable to the
point prevalence abstinence rate in the present trial which was 39% after 6 weeks of nicotine
patch treatment. It is thus possible that the ADHD participants in the present trial did not
experience greater difficulty in quitting smoking when treated with nicotine patch and
counseling relative to non-ADHD individuals.

From a public health perspective, the key finding from the present study was that OROS-
MPH, relative to placebo, was effective and safe in treating ADHD in adult smokers. In the
present trial, 71% of OROS-MPH participants had a clinically meaningful decrease in
symptoms (i.e., a decrease of at least 30%), a rate comparable to that reported for prior MPH
trials conducted with samples not selected for smoking. The 44% treatment response rate in
the placebo group was somewhat high but is consistent with the 39% placebo response rate
reported by Biederman et al.22 Thus, neither smoking nor smoking cessation treatment
appeared to decrease the effectiveness of OROS-MPH in treating ADHD.

The safety profile of OROS-MPH in the present trial, in which it was used in combination
with the nicotine patch in smokers, is similar to that observed in two large clinical trials of
OROS-MPH in adults with ADHD.22:23 Similar to the findings from these prior trials,
OROS-MPH, relative to placebo, was associated with statistically significant, but relatively
small, increases in blood pressure and heart rate. In the present study, there was no
significant treatment group difference for the number of participants experiencing a
clinically significant elevation of heart rate while there was a non-significant trend for more
OROS-MPH participants to have clinically significant elevations in blood pressure; patients
on OROS-MPH should have their blood pressure and heart rate monitored as recommended
in the prescribing information for OROS-MPH. The TEAES occurring at a significantly
greater rate in OROS-MPH (decreased appetite, dyspepsia, psychomotor hyperactivity, heart
rate increase, and heart palpitations) have been associated with OROS-MPH in previous
trials.22:23 In the present trial, 5.5% of OROS-MPH, and 1.5% of placebo participants were
permanently discontinued from OROS-MPH)/placebo, rates comparable to that of Medori et
al. 23 and lower than that of Biederman et al.22 The latter difference is likely due to higher
doses used by Biederman et al.22 (1.3 mg/kg/day). The present findings also indicate that the
72mg/day OROS-MPH dose was generally well tolerated and that OROS-MPH did not
significantly affect tolerability of the 21 mg/day nicotine patch. In comparing the present
safety results to those of prior trials,2223 it is important to note that the vital signs eligibility
criterion utilized in the present trial was likely more restrictive than the criterion used in
prior trials and, thus, may underestimate risks that might arise if OROS-MPH were used in
smokers with higher baseline blood pressure and heart rate.
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Evaluation of the second key safety concern, that OROS-MPH might increase, rather than
decrease, smoking, revealed that both OROS-MPH and placebo participants decreased their
CPD during both the pre- and post-quit phases of the trial and that this decrease was to a
statistically greater degree in the OROS-MPH, relative to placebo, group during the post-
quit phase. This finding is not consistent with laboratory findings that IR-MPH significantly
increases smoking in adult smokers without ADHD who are not trying to quit smoking.2’: 28
Several critical differences between the laboratory studies and the present study, including
the MPH formulation and study population, might account for the discrepant findings. In
addition, it should be noted that the effects of acute dosing observed in laboratory studies do
not necessarily predict a medication’s effects when used in on-going treatment. A prime
example of the differing effects associated with acute and chronic dosing is bupropion,
which was found to increase smoking in a laboratory study3, but which is an FDA-
approved smoking cessation treatment.** The results of the present trial suggest that the
clinical use of OROS-MPH will not increase the daily smoking rate in adult smokers with
ADHD who are interested in quitting smoking.

The present study had several strengths. First, this trial utilized a randomized, double-blind,
placebo-controlled design, the gold standard in clinical trials. Second, study retention was
high, with 84.3% of participants completing the 11-week active study phase. Third,
compliance with taking OROS-MPH/placebo was high, with an average of 94% of
prescribed pills taken. A final strength is that the study was conducted at sites that were
geographically diverse as well as diverse in expertise, with two sites having expertise in
smoking cessation trials, two sites with expertise in ADHD ftrials, and two sites with
expertise in neither area; this diversity helps to ensure the generalizability of the results. One
weakness of the present study was the somewhat restrictive eligibility criteria utilized,
including the restrictive vitals signs criterion and the DSM-1V exclusions, including current
abuse or dependence for a substance other than nicotine; thus, the present sample may not be
representative of adult smokers with ADHD.

In conclusion, the use of OROS-MPH to treat ADHD did not significantly improve smoking
outcomes in adult smokers with ADHD participating in smoking cessation treatment (i.e.,
nicotine patch and counseling), counter to our hypothesis. It did not worsen smoking
outcomes, however, as might be predicted from human laboratory findings that IR-MPH
increases smoking in smokers without ADHD.27:28 Results from the present trial suggest
that OROS-MPH was safe and generally well tolerated by this sample of healthy adult
ADHD smokers and effectively treated ADHD, a relatively common mental health
condition, which left untreated, can result in significant impairment in nearly every area of
functioning.
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Study Schema
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Figure 2.
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Cigarettes per day as a function of treatment group and time
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DSM-IV ADHD-RS total score as a function of treatment group and time
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Participant Demographic and Baseline Characteristics

Table 1

OROS-MPH (N=127)

Placebo (N=128)

Age (Years)
Sex (% Male)
Race/Ethnicity (%)
African-American
Caucasian
Asian
Native American/Alaskan
Other
Mixed race
Hispanic
Marital Status (%)
Married
Separated/Divorced/Widowed
Never Married
Education (Years)
Employed Full/Part time (%)
Lifetime Psychiatric Comorbidity (%)
Major depression
Bipolar disorder
Anxiety disorder
Substance use disorder
DSM-IV ADHD Rating Scale Total Score
Adult ADHD subtype (%)
Inattentive
Hyperactive-Impulsive
Combined
Smoking history
Fagerstrom score
No. of Smoking years
No. of cigarettes/day
No. of past quit attempts

38.1 (10.4)
60.6

4.8
86.4
1.6
0.8
3.2
3.2
7.9

405
174
421

14.4 (2.4)
94.4

323
0.0
346
63.0
36.0(7.1)

25.2
2.4
72.4

56(2.1)
19.9 (10.0)
19.8 (8.1)
7.5(10.3)

37.5(9.6)
52.3

7.0
78.9
1.6

4.7
7.8
6.3

27.8
25.4
46.8

145 (2.4)
89.7

35.9
0.0
32.8
58.6
36.7 (7.5)

23.4
0.8
75.8

54(2.3)
19.5 (9.3)
19.8 (7.5)
6.4 (9.8)

Note. Where not specifically indicated, numbers represent means (standard deviations).
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Summary of Treatment Emergent Adverse Events

Table 3

TEAE, n (%) OROS-MPH (n=127) | Placebo (n=128) | P Value
Any TEAEs? 122 (96.1) 112 (87.5) 0.01
TEAES related to study medication? 111(87.4) 95 (74.2) 0.01
Any serious TEAE 2(1.6) 0(0.0) 0.25
Discontinued medication due to TEAEs 7 (5.5) 2 (1.5) 0.10
Most frequent TEAEs € by MedDRA®Y preferred term
Psychiatric disorders
Nervousness 28 (22.0) 21 (16.4) 0.24
Anxiety 24 (18.9) 18 (14.1) 0.28
Insomnia 22 (17.3) 17 (13.3) 0.34
Abnormal dreams 9(7.1) 9(7.0) 0.90
Initial insomnia 9(7.1) 5(3.9) 0.23
Depression 7(5.5) 2(1.6) 0.07
Nervous system disorders
Headache 35 (27.6) 28 (21.9) 0.28
Dizziness 8(6.3) 5(3.9) 0.33
Psychomotor hyperactivity 9(7.1) 1(0.8) 0.01
Gastrointestinal disorders
Nausea 18 (14.2) 10 (7.8) 0.09
Dry mouth 15 (11.8) 7(5.5) 0.06
Dyspepsia 9(7.1) 1(0.8) 0.01
Musculoskeletal/connective tissue disorders
Back pain 7(5.5) 6(4.7) 0.68
Musculoskeletal pain 7 (5.5) 2 (1.6) 0.07
Nasopharyngitis 20 (15.7) 14 (10.9) 0.24
Fatigue 15 (11.8) 12 (9.4) 0.48
Cough 11 (8.7) 6 (4.7) 0.18
Decreased appetite 23 (18.1) 7 (5.5) 0.00
Rash 10 (7.9) 4(3.1) 0.08
Heart rate increase 9(7.1) 1(0.8) 0.01
Palpitations 9(7.1) 1(0.8) 0.01

Note. TEAE = Treatment Emergent Adverse Event;

aTEAEs are adverse events defined as a new illness, or an exacerbation of a pre-existing condition, with onset date post-randomization;
b . .
TEAE rated as possibly, probably or definitely related to treatment;

cReported by >5% of OROS-MPH group and at a greater rate than by the placebo group;
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MedDRA® the Medical Dictionary for Regulatory Activities terminology is the international medical terminology developed under the auspices
of the International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH).
MedDRA® is a registered trademark of the International Federation of Pharmaceutical Manufacturers and Associations (IFPMA).
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