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A Randomized Double-Blind Trial of Paroxetine and/or
Dextroamphetamine and Problem-Focused Therapy for

Attention-Deficit/Hyperactivity Disorder in Adults

Margaret Weiss, M.D., Ph.D.; Lily Hechtman, M.D.;
and The Adult ADHD Research Group

Objective: To determine the effect of psychotherapy,
dextroamphetamine, and/or paroxetine on attention-
deficit/hyperactivity-disorder (ADHD) in adults.

Method: Ninety-eight adults with DSM-IV ADHD
were randomly assigned to receive psychotherapy and
dextroamphetamine, paroxetine, both, or placebo for 20
weeks. A 2 × 2 factorial design compared patients who
received dextroamphetamine versus no dextroamphet-
amine with patients who received paroxetine versus
no paroxetine. Data were collected from August 2000
until May 2002.

Results: One half of the 98 enrolled subjects were
found to have at least 1 lifetime mood or anxiety dis-
order on the Structured Clinical Interview for DSM-IV.
Sixty percent of patients who received medication and
80% of those who received placebo completed the
5-month trial. ADHD symptoms were significantly
(p = .012) lower in patients in the completer group who
received dextroamphetamine. Paroxetine had no effect
on ADHD. Hamilton Rating Scales for Anxiety
(HAM-A) and Depression (HAM-D) scores were low
to start, and no treatment differences were evident at
endpoint. Significantly (p < .001) more patients in the
completer group were rated by clinicians as ADHD
responders if they received dextroamphetamine (85.7%)
or combined treatment (66.7%) versus paroxetine
(20.0%) or placebo (21.1%). Significantly (p = .003)
more patients in the completer group were rated by
clinicians as mood/anxiety responders if they received
paroxetine (100%) or combined treatment (73.3%)
versus those receiving dextroamphetamine (57.15%)
or placebo (47.4%). Clinicians rated any patient who
received medication and psychological therapy as
significantly more improved overall than those who
received placebo and psychological therapy (intent
to treat: p = .033; completers: p = .001).

Conclusion: ADHD symptoms improved with
dextroamphetamine. Mood and internalizing symptoms
were seen as improved with paroxetine by clinicians,
despite absence of response on the HAM-A and HAM-
D. The presence of a lifetime internalizing disorder
attenuated the response to dextroamphetamine. Patients
who received both dextroamphetamine and paroxetine
had more severe adverse events but did not show greater
improvement overall than patients treated with 1 medi-
cation. Clinical Trials Registry #GSK707.

(J Clin Psychiatry 2006;67:611–619)

he prevalence of attention-deficit/hyperactivity
disorder (ADHD) in adults is estimated at 4.7%.1–3T
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Clinicians working with adults with ADHD describe this
population as having significant difficulty with dysphoria
and/or anxiety.4–6 Studies examining comorbid disorders
in adults with ADHD support clinicians’ reports indicat-
ing that approximately 46% of adults with ADHD have
a lifetime history of comorbid anxiety disorders and that
59% have a lifetime history of depression.2,7 More recent-
ly, the National Comorbidity Study-Revised confirmed
that more than a third of subjects who met diagnostic cri-
teria for ADHD also had a current mood and/or anxiety
disorder.1,8 Conversely, 1 in 5 patients currently in treat-
ment for mood and anxiety disorders meets diagnostic cri-
teria for ADHD.9,10 If one third or more of patients with
either ADHD or a mood and anxiety disorder is comorbid
for both conditions, it is also possible that many of the re-
maining patients have clinically significant but subthresh-
old symptoms. Given that lifetime rates of comorbid in-
ternalizing disorders are much higher than current rates of
mood and/or anxiety disorders, it is possible that these pa-
tients may carry clinically impairing residual internaliz-
ing symptoms.

Patients who have lived with untreated ADHD symp-
toms often complain of associated symptoms of low self-
esteem, temper outbursts, mood dysregulation, reactivity,
anxiety, poor motivation, and other symptoms that fall
within the spectrum of internalizing disorders.5 In some
patients, these associated symptoms may even be the pre-
senting complaint, although the patient will not meet the
diagnostic criteria for a current mood or anxiety disorder.
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Although awareness of adult ADHD has increased among
clinicians, there remains a lack of empirical data on ef-
fective pharmacologic treatments for adult patients with
ADHD and a comorbid mood or anxiety disorder or
ADHD with associated mood and anxiety symptoms.

Practice guidelines differ on whether ADHD or
anxiety/depression should be treated first.11,12 Common
treatment approaches have included the use of single
agents for either disorder or combination pharmacother-
apy for both disorders.13 While selective serotonin reup-
take inhibitor (SSRI) and stimulant treatments are often
combined in clinical practice, there are no published data
on the safety and efficacy of this practice.

Spencer et al.14 report that 74% of adults with ADHD
respond to stimulants in short-term trials. The efficacy of
SSRIs for the treatment of ADHD in adults is unknown. A
limited number of studies have suggested that SSRIs may
have some utility among ADHD patients with comorbid
internalizing symptoms.13 This exploratory research sug-
gests that serotonergic medication may impact symptoms
associated with ADHD such as irritability, aggression, op-
positional behavior, rages, anxiety, or dysphoria.

The neurobiology of ADHD clearly identifies both
norepinephrine and dopamine neurotransmitters to be im-
portant. Recent evidence, however, has also suggested
the involvement of the serotonin system in ADHD. It is
known that serotonin receptors have a modulatory effect
on lower dopamine pathways,15 and a variety of imag-
ing,16,17 genetic,18,19 and animal studies20 have indicated
the involvement of the serotonin system in ADHD. It is
commonly assumed that SSRI medication has no effect
on ADHD in adults, but this has never been empirically
demonstrated.

An informal chart review of patients presenting to the 5
adult ADHD clinics represented in this study indicated
that up to three quarters of them had received or were
receiving SSRI medication. Given the comorbidity of
ADHD and internalizing disorders, as well as a variety of
subthreshold associated mood and anxiety symptoms in
patients with ADHD, empirical data are needed to deter-
mine the effect of SSRI medication and/or stimulant medi-
cation on patients with a primary diagnosis of ADHD.

Comorbid internalizing symptoms are generally much
more familiar to physicians than ADHD. As a result, many
adults with ADHD may be misdiagnosed as having an
atypical mood or anxiety disorder and then inappropri-
ately treated with an SSRI. It has been found that 1 in 5
patients in mood or anxiety clinics have undiagnosed
ADHD.9,10 This finding demands systematic evaluation of
the efficacy of stimulant and/or SSRI medication in reduc-
ing ADHD and/or internalizing symptoms in adult pa-
tients with ADHD and the safety of using these medica-
tions in combination.

This was an investigator-initiated, industry-funded
study to look at the efficacy and safety of stimulant, SSRI,

and their combined use in patients with a primary diag-
nosis of ADHD and a range of secondary mood and anx-
iety symptoms that are seen in ADHD patients. Clinical
trials of adults with ADHD have focused on ADHD
symptoms to the exclusion of associated mood and anxi-
ety symptoms, and we wish to determine the impact of
stimulants and/or SSRIs on both sets of symptoms over
the intermediate term. All patients in this study received
problem-focused therapy at each visit to optimize their
understanding of the disorder, assist with development
of skills not learned in childhood, and assure that pa-
tients taking placebo received treatment.

METHOD

The current study examined the relative efficacy and
safety of paroxetine (PAR), dextroamphetamine (DEX),
paroxetine and dextroamphetamine combined (PAR/
DEX), and placebo in adults with a primary diagnosis
of ADHD. Since this study employed a randomized pla-
cebo treatment arm, an intermediate outcome timeline,
and a medication (paroxetine) without demonstrated ef-
ficacy in the past for ADHD, we felt it would be ethically
necessary to also provide all patients with problem-
focused therapy. The study was done at 2 U.S. sites
(Yale University and Duke University) and 3 Canadian
sites (McGill University, University of Toronto, and Uni-
versity of British Columbia). The study was conducted
in accordance with the Declaration of Helsinki. Approval
was obtained from site institutional review boards,
and written informed consent was obtained from all
participants.

Participants
Participants were patients, 18 to 66 years of age, re-

cruited from clinical outpatient psychiatric services, who
met DSM-IV21 diagnostic criteria for ADHD. Adults
with eating disorders, substance abuse disorders, organic
brain syndrome, neurologic disease, psychosis, and ac-
tive suicide risk were excluded. Other comorbid condi-
tions were permitted if in the opinion of the investigator
they did not require treatment with psychotropic medica-
tion other than those provided for in the protocol.

A power analysis using a type 1 error probability (al-
pha) of 0.05 and a 2-sample comparison would yield
a power of 0.80 to detect an effect size of .89 with a
sample of 20 patients in each of the 4 treatment groups.
To account for a potential 20% attrition, target enroll-
ment was set at 100 patients. Ninety-eight adults were
randomly assigned to 1 of the 4 study arms.

Procedures
Participants were randomly assigned using a block

randomization schedule such that the number of patients
in each of the 4 treatment arms would be proportionate at
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each site. After a full baseline assessment, eligible partici-
pants entered a 1-week single-blind placebo washout.

Medication was titrated by weekly increments to the
participants’ optimal dose over a 4-week titration phase.
Optimal dose was defined either as a Clinical Global
Impressions-Improvement scale (CGI-I) score of “much
improved” or “very much improved” or by the maximum
dose of medication that could be tolerated and above
which there could be no further improvement. Paroxetine
was initiated at 20 mg/day p.o. and increased by 10-mg
increments to a maximum of 40 mg/day p.o. Dextroam-
phetamine was initiated at 5 mg p.o. b.i.d. and increased
by 5-mg increments to a maximum of 20 mg p.o. b.i.d.
Patients randomly assigned to both paroxetine and dextro-
amphetamine had both medications increased simulta-
neously and blindly. A b.i.d. double dummy design was
used for all treatment groups. Following titration, patients
were seen in acute treatment every 2 weeks (for 6 ses-
sions) and twice subsequently in follow-up at 15 and 20
weeks. Data were collected from August 2000 until May
2002.

Problem-Focused Therapy
A manualized psychotherapy (available upon request)

appropriate for the treatment of adults with ADHD was
developed by the authors. Problem-focused therapy pro-
vided education about ADHD, support to establish ef-
fective coping strategies, and assistance with understand-
ing how to optimize strategies to moderate deficits
associated with the disorder. Specific modules to address
common problems among adults with ADHD (e.g., fi-
nance, relationships, work problems, parenting) were in-
cluded in the manual. Participants received 9 sessions of
problem-focused therapy in conjunction with the sched-
uled study visits.

Measures of Psychiatric Status
The Structured Clinical Interview for DSM-IV Axis

I Disorders (SCID-I)22 was administered to identify
DSM-IV disorders and document comorbid and exclu-
sionary conditions. Diagnoses of persistent ADHD from
childhood to adulthood were confirmed through clinical
interview and the Conners’ Adult ADHD Diagnostic In-
terview for DSM-IV.23

Primary Outcome Measures
ADHD symptoms were measured using the

ADHD Rating Scale for DSM-IV, investigator version
(ADHDRS-IV-Inv).24 The ADHDRS-IV-Inv contains 18
items that correspond to the DSM-IV symptoms for
ADHD. Clinicians rate each symptom on a 4-point Likert
scale ranging from 0 (never or not at all) to 3 (very fre-
quently or very much). Anxiety and depression were rated
using the Hamilton Rating Scales for Anxiety (HAM-A)25

and Depression (HAM-D).26

Secondary Outcome Measures
The CGI-I27 was used to measure clinicians’ observa-

tions of overall change for patients from baseline to end-
point. A clinician rating of “much improved” or “very
much improved” was used to determine the percentage of
patients who would be considered treatment responders.
Clinicians rated patients’ change over time in 3 different
domains: ADHD symptoms (CGI-I-ADHD), mood and
anxiety symptoms (CGI-I-Int), and overall improvement
(CGI-I). Global Assessment of Function (GAF) rating and
proportion of SCID mood and anxiety disorders at study
endpoint were also evaluated.

Weight, blood pressure, pulse, adverse events, and
concomitant medications were collected at each visit.
Adverse events were rated as mild, moderate, severe, or
serious.

Study Drugs
Study drugs, including placebo, were encapsulated to

disguise the identity of the contents. Custom encapsuled
dose formulations were prepared for paroxetine (10, 20,
30, and 40 mg) and dextroamphetamine (5, 10, 15, and 20
mg). Identical capsules were filled with lactose to serve as
placebo. Compliance with medication was measured at
each visit by pill counts. Participants were required to
maintain 75% compliance with medication in order to re-
main in the study.

Statistical Analysis
The analysis of primary outcome variables

(ADHDRS-IV-Inv, HAM-A, HAM-D) employed a 2 × 2
factorial model, that is, dextroamphetamine (DEX and
PAR/DEX) versus no dextroamphetamine (PAR and
placebo) × paroxetine (PAR and PAR/DEX) versus no
paroxetine (DEX and placebo). Baseline values of the
primary outcome measures were tested for treatment dif-
ferences that may have occurred despite randomization. If
there were no group differences at baseline, outcome was
measured using endpoint analysis of variance. For the pri-
mary outcome analysis, study endpoint measures rather
than measures of change from baseline were selected for
analysis. While the mixed-model random regression has
become a popular method for evaluation of longitudinal
trials, nonrandom patient attrition is common in placebo-
controlled clinical trials, which precludes the use of this
technique. Furthermore, the largest changes in symptoms
and other efficacy measures are often seen during medica-
tion titration phases, with decreasing magnitude of
change in later treatment visits. Such conditions do not
satisfy the assumption of linearity in the random regres-
sion approach.

Data from study endpoint (week 20) were analyzed for
patients who completed the study. An intent-to-treat (ITT)
sample was also analyzed, in which missing data were
imputed from the last study visit at which randomized
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medication was taken by a participant, referred to as “last
observation carried forward.”

Analyses of the secondary efficacy measures (CGI-I)
were conducted using χ2 tests, and Fisher exact test when
cell sizes were less than 5. This secondary analysis com-
pared the 4 treatment conditions (PAR, DEX, PAR/DEX,
and placebo).

Paired t tests were employed to document change
from baseline to endpoint (20 weeks) on measures of vi-
tal signs. Analyses of adverse events were largely de-
scriptive, but statistical tests were conducted when there
were sufficient observations. Two-tailed statistical sig-
nificance was set at the p = .05 level for all tests.

RESULTS

Participant Retention and Loss
One hundred forty participants attended the initial

baseline screening visit. Fifteen participants did not meet
inclusion criteria, 18 withdrew consent, and 9 were lost
to follow-up. The final sample consisted of 98 adults with
ADHD, of which 64 (65%) remained enrolled for the en-
tire 20 weeks. Eighteen out of 34 patients discontinued
due to adverse events (by medication, PAR: N = 6, DEX:
N = 3, PAR/DEX: N = 7, and placebo: N = 2). There was
no significant association between study completion and
the assignment to a medication treatment (62% comple-
tion) versus placebo treatment (77% completion). There
was no statistically significant difference between treat-
ment arms in discontinuation for adverse events overall,
but there were more severe adverse events in the group
receiving both stimulant and SSRI. Other reasons given
for discontinuation (not independent of adverse events)
included lack of treatment efficacy (N = 5), protocol de-
viation (N = 1), treatment noncompliance (N = 5), lost to
follow-up (N = 5), and unknown reasons (N = 2).

Participant Characteristics
Sixty-four percent of the sample was male. Thirty-six

percent of the sample was inattentive type, 4% was
hyperactive-impulsive type, and 60% was combined
type. The mean GAF score was 53.10 (SD = 7.93). The
mean age of the sample was 37.48 (SD = 10.75) years,
and 85% of the sample was white with the remaining sub-
jects being of various ethnicities. Thirty-three percent
of the total sample met SCID criteria for a current diag-
nosis of at least 1 mood or anxiety disorder, and 53% met
criteria for a lifetime mood or anxiety disorder. There
was no statistically significant difference between any
of the treatment arms on these variables with the excep-
tion of there being more women randomly assigned to
PAR (p = .04) and fewer women randomly assigned to
placebo.

The mean level of ADHD symptom severity as mea-
sured by the ADHDRS-IV-Inv was 32.20 (SD = 7.55), or

well within the clinically significant range. Mean anxiety
score on the HAM-A was 12.70 (SD = 6.56) and the
mean depression severity score on the HAM-D was
9.20 (SD = 5.71). These scores are higher than what
would be considered normal but below the threshold
of what would be considered clinically significant. There
were no significant treatment group differences among
the baseline clinical characteristics, nor were there group
differences on baseline CGI-Severity of Illness ratings.
Analysis of baseline levels of the primary outcome
measure of those patients who completed the full 20
weeks of treatment also showed no significant group
differences.

Dosing
One half of participants (52.6%) received the maxi-

mum allowable dose (paroxetine 40 mg/day, dextroam-
phetamine 40 mg/day) prior to early termination or study
completion. In the placebo condition, 68% of participants
reached the equivalent of maximum dose. There was a
significant group difference in the mean number of dose
increases during titration in the 4 treatment groups
(F =2.842, df = 3,91; p = .042). Post hoc comparisons us-
ing the Fisher Least Significant Difference test showed
the mean number of dose increases in the PAR/DEX
group to be significantly lower than that in the PAR or
placebo groups (p = .027 and p = .009, respectively). The
low doses in the PAR/DEX group were for both PAR and
DEX, as both medications were titrated simultaneously
in this combined treatment. Generally, side effects pre-
vented dose increases.

Endpoint Analysis Symptom Outcome
Endpoint analysis of the ITT sample revealed a

trend of lower ADHDRS-IV-Inv symptoms for all par-
ticipants who received dextroamphetamine (DEX and
PAR/DEX groups) relative to those who did not receive
dextroamphetamine (PAR and placebo groups) (F = 3.51,
df = 1,94; p = .064; Table 1).

ADHD symptoms at 20 weeks were significantly
lower among patients in the completer group who re-
ceived dextroamphetamine (DEX and PAR/DEX) (F =
6.694, df = 1,58; p = .012).

There were no significant effects of PAR and no sig-
nificant interactions between DEX and PAR in either the
completer or ITT samples on endpoint ADHDRS-IV-Inv
scores. Analysis of endpoint HAM-A and HAM-D data
did not reveal significant treatment group interaction or
main effects in either the completer or ITT samples.

Completing patients who received dextroamphet-
amine (DEX and PAR/DEX) had significantly higher
GAF ratings than patients who did not receive dextroam-
phetamine (PAR and placebo) (F = 4.53, df = 1,60; p =
.037). This difference in GAF ratings was not apparent in
the ITT sample.
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There was no significant difference between the treat-
ment arms in the number of patients with current mood or
anxiety disorders after treatment, either for completers or
for the ITT sample.

Clinical Global Impressions of Patient Improvement
The CGI-I-ADHD scores for the ITT sample (Figure

1A) showed statistically significant benefit for participants
who received dextroamphetamine (DEX and PAR/DEX)
(χ2 = 15.975, df = 3,95; p < .001). The percentage of par-
ticipants rated as treatment responders (much or very
much improved on CGI) for ADHD in the ITT group were
DEX: 64%, PAR/DEX: 44%, PAR: 17%, and placebo:
16%. Similarly, for completers (Figure 1B) there were

significantly more ADHD treatment responders among
patients receiving dextroamphetamine (χ2 = 20.309, df =
3,63; p < .001). The percentage of participants rated as re-
sponders in the completer group were DEX: 86%, PAR/
DEX: 67%, PAR: 20%, and placebo: 21%.

Clinicians rated more of the completing patients as
CGI-I-Int responders (much or very much improved for
mood/anxiety symptoms on CGI) if they received parox-
etine (PAR: 100%, PAR/DEX: 73%, DEX: 57%, and pla-
cebo: 47%) (χ2 = 11.78, df = 3,63; p = .003). In the ITT
group, paroxetine alone was associated with the highest
proportion of CGI-I-Int responders, but this difference
was not statistically significant (PAR: 70%, PAR/DEX:
48%, DEX: 46%, and placebo: 36%).

Table 1. Results of Factorial Analyses of Endpoint Measures in Adult Attention-Deficit/Hyperactivity Disorder (ADHD) Patients
p Value

PARa DEXb PAR/DEXc Placebod PAR and PAR/DEX DEX and PAR/DEX
Measure Mean (SD) Mean (SD) Mean (SD) Mean (SD) vs DEX and Placebo vs PAR and Placebo Interaction
ADHDRS-IV-Inv

ITT 24.71 (9.47) 20.78 (9.65) 19.52 (10.07) 23.50 (12.14) .99 .06 .56
CC 23.73 (9.56) 16.83 (8.18) 16.93 (10.02) 23.55 (11.51) .96 .01 .99

HAM-A
ITT 7.29 (4.60) 9.17 (7.80) 8.28 (7.36) 7.69 (4.47) .60 .33 .85
CC 5.73 (4.43) 8.27 (6.69) 7.07 (6.69) 7.15 (3.51) .35 .38 .94

HAM-D
ITT 4.83 (4.26) 7.56 (7.25) 6.44 (6.71) 6.00 (3.29) .31 .16 .98
CC 3.60 (3.96) 7.00 (6.46) 5.40 (6.87) 5.30 (3.11) .22 .19 .97

GAF
ITT 61.04 (13.31) 60.00 (15.89) 62.88 (14.66) 58.88 (9.84) .36 .59 .89
CC 66.93 (6.97) 68.71 (9.08) 69.60 (14.21) 60.05 (10.52) .15 .04 .26

aIntent-to-treat condition (ITT): N = 24; Completer condition (CC): N = 15.
bITT: N = 23; CC: N = 14 (sample size based on number of patients completing the trial; however, endpoint ADHDRS-IV-Inv data were not

obtained from 2 patients, and endpoint HAM-A and HAM-D data were not obtained from 3 patients.
cITT: N = 25; CC: N = 15.
dITT: N = 26; CC: N = 20.
Abbreviations: ADHDRS-IV-Inv = ADHD Rating Scale for DSM-IV, investigator version, DEX = dextroamphetamine, GAF = Global Assessment

of Functioning, HAM-A = Hamilton Rating Scale for Anxiety, HAM-D = Hamilton Rating Scale for Depression, PAR = paroxetine,
PAR/DEX = paroxetine and dextroamphetamine combined.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, CGI-I = Clinical Global Impressions-Improvement scale, CGI-I-ADHD = CGI-I for
ADHD symptoms, CGI-I-Int = CGI-I for mood and anxiety symptoms, DEX = dextroamphetamine, PAR = paroxetine, PAR/DEX = paroxetine and
dextroamphetamine combined.

Figure 1. Treatment Response in Adult ADHD Patients
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Analysis of clinician ratings of overall global improve-
ment (CGI-I) showed significantly more treatment re-
sponders within the active medication treatment condi-
tions than within the placebo conditions for the ITT
sample (χ2 = 8.728, df = 3,95; p = .033) and for the com-
pleter sample (χ2 = 16.604, df = 3,63; p = .001).

Safety
Eighty-three percent of participants reported at least

1 adverse event during the course of the study. There
was no statistically significant difference between medi-
cation groups in the numbers of participants who discon-
tinued due to adverse events (PAR: N = 6, DEX: N = 3,
PAR/DEX: N = 7, and placebo: N = 2) (χ2 = 4.662, df =
3,98; p = .198) or in the mean number of adverse events
per participant (F = 2.121, df = 3,90; p = .103). Adverse
events were generally reported to be mild or moderate.
Significantly more severe adverse events (a side effect
that interferes with functioning or requires a change in
treatment, e.g., anger, irritability, insomnia, headache,
sexual dysfunction) were reported in the PAR/DEX treat-
ment group (χ2 = 18.662, df = 9,471; p = .028), and of
these many were psychiatric in nature.

Clinically and statistically significant decreases in
body weight from baseline to endpoint were evident for
the DEX (3 kg) (t = 4.354, df = 21, p < .001) and PAR/
DEX (1.7 kg) (t = 3.422, df = 24, p = .002) groups. Minor
but statistically significant weight gain of approximately
1.3 kg was evident for the PAR treatment group (t =
2.248, df = 21, p = .035). The PAR/DEX treatment group
showed increased pulse (9.8 bpm) relative to baseline
(t = 4.325, df = 24, p < .001) but no change in blood pres-
sure. There was a statistically significant decrease in dia-
stolic blood pressure in the placebo group (t = 2.136,
df = 23, p = .044).

Outcome in Patients With
Lifetime Internalizing Disorders

A post hoc analysis was done to determine whether
the presence of a SCID lifetime diagnosis of internalizing
disorder moderated response to dextroamphetamine or
paroxetine treatment. Since more than half the sample
met this criterion, and since we did not find any differen-
tial effect of paroxetine on internalizing symptoms for the
sample as a whole, the question arose as to whether these
results might be different for patients who had demon-
strated vulnerability to internalizing disorders. We also
wanted to determine whether internalizing symptoms
might moderate response to dextroamphetamine since
this has not been done previously.

For the completing patient sample, presence of a SCID
lifetime internalizing disorder did not differentially alter
response on any outcome measure for patients who re-
ceived paroxetine versus those who received no paroxe-
tine. Presence of a lifetime internalizing disorder on the

SCID did attenuate the response to dextroamphetamine
as measured by the ADHD-RS. On the ADHDRS-IV-Inv
(Figure 2), patients with a lifetime SCID internalizing dis-
order had lower response to dextroamphetamine than
did patients with no internalizing diagnosis (F = 4.33,
df = 1,58; p = .042). This pattern of results was also true
for dimensional values of the CGI-I-ADHD (F = 4.37,
df = 1,59; p = .041). Evidence for a moderating effect of
lifetime SCID internalizing disorder was not evident in
the ITT sample.

DISCUSSION

This study investigated the intermediate-term outcome
of dextroamphetamine and/or paroxetine in adults with
ADHD. Patients who remained on stimulant medication
had a statistically significant improvement in ADHD
symptoms versus those who were randomly assigned to
paroxetine or placebo. There was no improvement in
ADHD symptoms with paroxetine. Mood/anxiety symp-
toms on the Hamilton scales were low to start with and
did not show differential response with treatment.

Clinician ratings identified a significantly larger pro-
portion of ADHD responders (CGI-I-ADHD) in patients
who received dextroamphetamine and a significantly
larger proportion of mood/anxiety responders (CGI-I-Int)
among patients who received paroxetine. Overall clini-
cian ratings of treatment response (CGI-I) showed a
greater number of responders among patients who re-
ceived any medication than those who received placebo.

The clinical characteristics of the population as deter-
mined by the SCID were consistent with what has been
demonstrated in other studies that have looked at levels of
current comorbid depressive and anxiety disorders.28 One
third of the study sample met SCID criteria for a current
mood/anxiety disorder. What was unique in this study,

Abbreviations: ADHDRS-IV-Inv = Attention-Deficit/Hyperactivity
Disorder Rating Scale for DSM-IV, investigator version;
SCID = Structured Clinical Interview for DSM-IV.

Figure 2. Moderator Analysis of the Response to
Dextroamphetamine by Lifetime History of a SCID
Internalizing Diagnosis
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however, was the examination of the comorbid internal-
izing outcomes typical of an ADHD clinical trial popu-
lation. Generally, the focus is placed exclusively on
outcome of the primary disorder and not comorbid or as-
sociated mood and anxiety symptoms. If we had included
patients who definitely needed treatment with an antide-
pressant or anxiolytic, we suspect that we would have had
Hamilton scales scores in the clinical range and greater
response to paroxetine.

It should be noted that ADHD patients complain
of problems that may be perceived as falling within the in-
ternalizing spectrum such as difficulties with sleeping,29

dysregulated appetite,30–33 agitation, moodiness, edginess,
lack of motivation, procrastination, perseveration, prob-
lems with memory, difficulty reading, reactivity, temper
outbursts, poor self-esteem, difficulty concentrating, care-
less mistakes, and mood lability.34 This study found that
when a population is selected for ADHD as the primary
diagnosis, excluding internalizing disorders of sufficient
severity to require treatment in their own right and ex-
cluding patients who are currently on treatment for these
disorders, significant residual internalizing difficulties
remain.

The baseline values of the HAM-A and HAM-D were
low enough that we most likely encountered a floor effect
in showing a statistically significant difference between
treatments. Previous studies have demonstrated that there
are significant limitations to the Hamilton scales,35,36 and
the present findings strongly suggest that the Hamilton
scales are sensitive neither to the subjective associated
mood and anxiety problems experienced by ADHD pa-
tients nor to the way in which patients experience im-
provement when they take SSRIs. Our data do suggest
that the Hamilton scales were insensitive in our popula-
tion; those with SCID diagnoses had scores that were only
slightly above those who did not. A recent psychometric
evaluation of the Hamilton scales36 has emphasized sig-
nificant deficits in these scales’ sensitivity to the cognitive
aspects of internalizing symptoms as well as their usage of
anchor points that are inappropriate to a nondepressed
sample. This study may therefore have failed to find an
effect that would have been manifest if a more appropriate
scale had been used.

Despite the absence of a statistically significant effect
on the Hamilton symptom scales scores, 100% of com-
pleting patients who received paroxetine were described
by their clinicians as responders in the mood/anxiety do-
main. The percentage of patients who were considered re-
sponders in the mood/anxiety domain was significantly
lower among those who did not take paroxetine. The dis-
crepancy in the results between the Hamilton scales and
the CGI suggests that the mood and anxiety disorder
symptoms present in patients with ADHD are not identi-
fied by the Hamilton scales but are reported by patients
and are seen as clinically significant on the CGI by the

clinician. This finding on the CGI would need to be con-
firmed by other studies using scales that tap the affective
symptoms of which ADHD patients complain. It further
remains to be determined whether this improvement is
clinically meaningful, which could be accomplished by
looking at other dimensions of outcome such as patient
functioning and quality of life.

Patients who received both paroxetine and stimulant
showed clinical improvement in both ADHD and internal-
izing domains, but the difference between the combined
treatment and the monotherapy was not dramatic. Further-
more, the combined treatment group showed slightly low-
er improvement in ADHD symptoms than those who
received dextroamphetamine alone and slightly lower im-
provement in internalizing symptoms than those who re-
ceived paroxetine alone. While combined treatment may
offer a broader spectrum of response, this outcome may
come at the cost of greater adverse events. The combined
group had more severe adverse events than the other treat-
ment arms, many of which were psychiatric in nature.
These adverse events most likely limited further dose in-
creases, since the patients in the combined group tolerated
lower doses than those who received monotherapy. This
may explain why combined treatment was associated with
clinical response in both ADHD and internalizing symp-
toms but slightly lower symptom response in each dimen-
sion than monotherapy for one or the other disorder.

There have been clinical reports of dysphoria, ner-
vousness, insomnia, and decreased appetite with dextro-
amphetamine37 and behavioral activation and suicidal
ideation with paroxetine.38–42 Thus, while ADHD symp-
toms may be decreased in the combined medication treat-
ment group, activating effects of paroxetine may counter-
balance the benefits of dextroamphetamine. Similarly,
whereas internalizing symptoms may be decreased in the
combined medication treatment group, dysphoric effects
of dextroamphetamine may counterbalance the benefits
of paroxetine.

Although psychological treatment was included to fa-
cilitate patient retention and to justify inclusion of pa-
tients taking placebo in an intermediate outcome study,
patients who received psychological treatment and pla-
cebo did benefit significantly over time. Nonetheless, this
study demonstrated a higher number of responders on
overall CGI scores with medication plus psychotherapy
than with placebo plus psychotherapy.

A post hoc analysis was done to see whether our find-
ings could be explained by the presence or absence of a
lifetime SCID internalizing disorder. The clinicians’ per-
ception that patients on paroxetine treatment showed im-
provement in subjective mood and anxiety was no differ-
ent in those with or without SCID diagnoses. This finding
suggests that this response is not based on secondary in-
ternalizing symptoms but represents an improvement in
patients that is outside the core ADHD symptoms but cor-
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related to the ADHD diagnosis itself. Of interest is that
those patients who had a history of a mood or anxiety dis-
order did less well on dextroamphetamine treatment.

Limitations
In this study, we attempted to follow a randomized

sample for 5 months. We included psychological treat-
ment as an incentive to stay in the study as well as to
justify that patients on placebo or paroxetine treatment
(neither of which has demonstrated efficacy for ADHD)
would receive benefit from participation. This design had
2 major limitations. First, we anticipated a 20% discon-
tinuation and had a 35% discontinuation. Most patients
discontinued treatment because of adverse events or lack
of efficacy. This compromised the ITT analysis since dif-
ferences between treatments were minimized by the large
number of patients who were no longer in treatment. Al-
though clinical trials may have problems with retention
that are not present in clinical practice, and vice versa, re-
cent studies of persistence with stimulant treatment in
children indicate that less than half of patients are still
taking medication 4 months later,43 and only 11% persist
with medication at longer-term follow up.44 Our retention
rate may be better than what is seen in clinical practice
and suggests that a pharmacoepidemiologic study of per-
sistence with treatment in adults with ADHD would be
valuable.

The results of the combined medication treatment
need to be understood in the context of both medications
being titrated blindly as well as administered at the same
time, rather than sequentially. The interpretation of both
benefit and side effects is only applicable to the fixed
titration schedule used in this study and may have been
different if participants were titrated naturalistically or
sequentially using a flexible dose design. Doses in the
PAR/DEX group were significantly lower. This, however,
was a function of the treatment itself, in that higher titra-
tion was limited by both side effects and clinicians blind
to the treatment condition.

Dextroamphetamine was dosed twice a day, and, since
the duration of action of this medication is 5 to 6 hours,
we anticipate that this offered approximately 12 hours of
coverage. However, it should be noted that many adults
with ADHD are now treated with long-duration stimu-
lants, which offer more consistent coverage.

The study was powered to detect a large effect size
based on the large effect sizes typically seen in placebo-
controlled studies of dextroamphetamine and paroxetine.
The power calculation did not account for the effect of the
psychotherapy, which proved more helpful than had been
anticipated, and minimized our capacity to show differ-
ences between different medications and between medi-
cation and placebo. No conclusions can be made about
the results that would have been found in a study in which
psychotherapy had not been included.

Clinical Implications
The clinical implications of these findings are that

physicians need to ask patients presenting with affective
symptoms about ADHD, for, if present, ADHD symptoms
do not respond to SSRIs alone. Equally important, how-
ever, is to raise awareness that physicians need to ask pa-
tients presenting with ADHD about internalizing symp-
toms. They should additionally determine if depression or
anxiety is present and whether or not it resolves with treat-
ment with stimulants alone. Our data suggest that a history
of comorbid internalizing disorders may be a predictor of
diminished responsiveness of ADHD symptoms to stimu-
lants. Previous studies have tried to control for comorbid
internalizing symptoms using the Hamilton scales, but this
study suggests that a lifetime SCID diagnosis may be a
better way to identify patients who may show compro-
mised response to treatment of ADHD. The clinicians in
this study saw improvement when they treated patients
with paroxetine. This finding implies that when physi-
cians start SSRI medication in patients with ADHD, even
in the absence of a DSM internalizing diagnosis, they may
see improvement that may lead them to continue the pre-
scription. More research is needed to explore response of
ADHD and atypical symptoms to treatment in patients
both with and without internalizing problems.

Drug names: dextroamphetamine (Dexedrine, Dextrostat, and others),
paroxetine (Paxil, Pexeva, and others).
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