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ABSTRACT – Background and Objectives: We evaluated maintenance of response to ato-
moxetine during a 25-week, double-blind, placebo-controlled, randomised withdrawal pe-
riod in adults with attention-deficit/hyperactivity disorder (ADHD) who previously re-
sponded to atomoxetine during a 12 week open-label treatment period and maintained that
response during a 12-week double-blind maintenance period.
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Introduction

The estimated national average prevalence
of attention-deficit hyperactivity disorder
(ADHD) in adulthood is 3.4% (range 1.2%-
7.3%), with the prevalence in Europe ranging
from 1.2% to 7.3% and in non-European
countries ranging from 1.9% to 5.2%1. The
burden of ADHD in adult patients is substan-
tial and is often characterised by academic or
occupational impairment and dysfunction
within the family and the society2-4. Clinical
manifestations include inability to concen-
trate; lack of organisation; inability to estab-
lish and maintain a routine; poor discipline;
low self-esteem; forgetfulness or poor mem-
ory; and confusion or trouble thinking
clearly2-4. Poor impulse control may also be
present, and can result in traffic accidents and
high alcohol and drug abuse comorbidity5,6.

A variety of pharmacotherapies are available
to treat ADHD in pediatric patients, and those
that are effective in children generally seem ef-
fective in adults7-14. Although not approved in
most European countries, the most widely used
pharmacological treatments for ADHD in
adults are the stimulants methylphenidate
(MPH) and dexamphetamine15. Considerable
interest in alternative, nonstimulant therapies
exists, because some patients respond poorly
to stimulants or are unable to tolerate them,
and physicians with concerns about misuse in
a population at increased risk for substance
abuse are reluctant to use them16,17.

Atomoxetine hydrochloride, a selective
norepinephrine reuptake inhibitor, is a non-
stimulant medication approved for the treat-
ment of ADHD in pediatric patients in mul-
tiple countries and in adults in a growing
number of countries (e.g., the United States,

Methods: Patients (N = 2017), 18 to 50 years of age, diagnosed with ADHD from 152
outpatient sites in 18 countries received 12 weeks of open-label atomoxetine (40-100
mg/day) followed by 12 weeks of double-blind maintenance (80 or 100 mg/day). Respon-
ders were randomized to atomoxetine (N = 266) or placebo (N = 258) for 25-weeks of
double-blind treatment. The percentage of patients with a reduction ≥30% in their baseline
Conners’ ADHD Rating Scale Investigator-Rated: Screening Version (CAARS-Inv:SV)
total score and a score of ≤3 on the Clinical Global Impression ADHD-Severity (CGI-
ADHD-S) after 25 weeks was compared between treatment groups with a Fisher’s exact
test. Mean changes from baseline in the CAARS-Inv:SV and Adult Attention-Deficit/Hy-
peractivity Disorder Quality of Life (AAQoL) were analysed.

Results: Most patients enrolled (60%) were from Europe. More atomoxetine- than place-
bo-treated patients maintained a satisfactory response postrandomisation (64.3% vs. 50.0%;
p <.001). Time-to-relapse was significantly longer for atomoxetine than placebo (p = .004).
Atomoxetine maintained greater improvements in ADHD symptoms compared with placebo
(LS mean worsening in the CAARS-Inv:SV total score was 0.9 vs. 4.8 [p <.001] and in the
CGI-ADHD-S rating was 0.0 vs. 0.5 [p <.001]). These results were supported by self- or ob-
server-rated measures. Lastly, atomoxetine maintained greater improvements in quality of
life compared with placebo (AAQoL total score was 0.4 vs. -4.0; p = .002).

Conclusions: This study demonstrated that atomoxetine was superior to placebo in
maintaining significantly greater treatment responses for up to 1 year in adults with ADHD.
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Mexico, Canada, Japan, and Australia)18. The
beneficial effects of atomoxetine on the core
symptoms of ADHD have been demonstrated
in numerous studies in children19-25, and in an
increasing number of studies in adults7,9,10,
even those with comorbid alcohol use and so-
cial anxiety disorders26,27. Although there
have been studies examining the efficacy and
safety of atomoxetine in adults with ADHD
for up to 6 months7, none have evaluated
maintenance of response in adults using a
randomized withdrawal design. In the current
study, maintenance of response to atomoxe-
tine was evaluated using a 3-period ran-
domised withdrawal design in adults with
ADHD who responded to 12 weeks of ato-
moxetine during an open-label treatment pe-
riod and maintained that response during a
12-week double-blind maintenance period.
Maintenance of response was evaluated in
atomoxetine responders during a final 25-
week, double-blind, placebo-controlled, ran-
domised withdrawal period.

Method

Participants

This study was conducted at 152 centers in
18 countries. Per the protocol, 60% of patients
were enrolled from countries in Europe. Pa-
tients were enrolled from Argentina (N = 35),
Austria (N = 114), Belgium (N = 151), Canada
(N = 82), Denmark (N = 19), Finland (N = 76),
France (N = 73), Germany (N = 495), Italy
(N = 39), Mexico (N = 61), Netherlands
(N = 82), Portugal (N = 6), Russia (N = 7),
Spain (N = 195), Sweden (N = 147), Switzer-
land (N = 10), United Kingdom (N = 34), and
the United States (N = 908).

Eligible patients were aged 18 to 50 years,
met the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revi-

sion™ (DSM-IV-TR) criteria for current and
childhood ADHD as assessed by the Con-
ners’ Adult ADHD Diagnostic Interview for
DSM-IV28; had a score of ≥2 on at least six
items of either the inattentive or hyperactive
core subscales of the Conners’ Adult Atten-
tion-Deficit/ Hyperactivity Disorder Rating
Scale (CAARS)-Investigator Screening Ver-
sion (CAARS-Inv:SV)28 with adult ADHD
prompts for current symptoms and of the
CAARS-Observer Screening Version (CAARS-
O:SV)28; and, had a score of ≥20 on CAARS-
Inv:SV 18-item total ADHD symptom score.
Patients were also required to have a Clinical
Global Impression–ADHD–Severity (CGI-
ADHD-S)29 rating of ≥4 (moderately ill) at
Visits 1 and 2. The CAARS and CGI-ADHD-
S scales are described in greater detail below.

Patients who met DSM-IV-TR diagnostic
criteria for any history of bipolar disorder,
current major depression, a current anxiety
disorder (including generalised anxiety dis-
order, panic disorder, or social phobia), or
any history of a psychotic disorder were ex-
cluded from the study. Patients who were
currently using alcohol, drugs of abuse, or
any prescribed or over-the-counter medica-
tion in a manner that the investigator consid-
ered indicative of chronic abuse or who met
DSM-IV-TR criteria for alcohol or other sub-
stance dependence were also excluded.

An informed consent document approved
by an ethical review board or similar body
was signed by the patient, and deemed ap-
propriate, according to local laws and regu-
lations. The study was conducted in accor-
dance with the Declaration of Helsinki and
the applicable laws and regulations of the
study countries and regions.

Study Design

In this study, a randomised, double-blind,
maintenance of response (randomised with-
drawal) design was implemented to test the hy-



pothesis that atomoxetine (80 or 100 mg/day)
was superior to placebo in maintaining a sat-
isfactory response at the end of double-blind

treatment in adult outpatients with ADHD.
The study design was made up of three study
periods and is illustrated in Figure 1.
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Figure 1. Illustration of study design.

Abbreviations: ATX = atomoxetine; PBO = placebo; Wks = weeks.

The first study period was a screening/
washout phase. The second study period was
a 12-week open-label atomoxetine -treatment
phase (Visits 2 to 7 [Weeks 0 to 12]). During
this study period, patients received open-label
atomoxetine at a starting dose of 40 mg/day
(Visit 2 [Week 0]) after completion of all as-
sessments, with titration to a target dose of 80
or 100 mg/day (depending on tolerability) by
Visit 6 (Week 8). This dose was maintained up
to Visit 7 (Week 12). At Week 12, patients

were classified as responders if they had a
≥30% reduction from their baseline (Visit 2)
CAARS-Inv:SV 18-item total ADHD symp-
tom score, and a CGI-ADHD-S score ≤3
(minimally ill). These criteria are commonly
used in ADHD studies and provide a clinically
meaningful level of improvement30,31.

The third study period began with a 12 week
(Visits 7 to 11 [Weeks 12 to 24]) double-blind
maintenance phase with atomoxetine (80 or



100 mg/day). Only atomoxetine responders
were allowed to enter this study period; non-
responders were discontinued from the study.
During this study period, atomoxetine re-
sponders were required to continuously
maintain their initial treatment responses for
3 months after assessment at Visit 7 (Week
12) and through assessment at Visit 11 (Week
24), except for 1 excursion. An “excursion”
was a brief shift in the patient’s symptoms or
behavior that did not affect the core ADHD
symptoms, but was reflected in the patient’s
overall CGI-ADHD-S score. An excursion
was defined as a change (worsening) in the
CGI-ADHD-S ≤1 point from the patient’s
Visit 7 score, not to exceed a score of 4 (mod-
erately ill) and a CAARS-Inv:SV total
ADHD symptom score that still met the re-
sponse criterion (reduction ≥30% in the base-
line [Visit 2] score).

The last portion of the third study period
was a 25-week, double-blind, randomised
withdrawal phase where atomoxetine re-
sponders who were able to maintain their
treatment response were randomised in a 1:1
ratio to atomoxetine (80 or 100 mg/day) or
placebo. During this study period, patients
were required to have continuously met the
response criteria for 25 weeks, after assess-
ment at Visit 11 (Week 24) and through as-
sessment at Visit 18 (Week 49), except for a
total of 2 excursions. Patients were allowed
one excursion after assessment at Week 24
and through assessment at Week 37 (13
weeks) and another excursion after assess-
ment at Week 37 and through assessment at
Week 49 (12 weeks). Patients were not per-
mitted to have excursions at two consecutive
visits. To be considered a relapser, patients
must have had two consecutive visits with a
CGI-ADHD-S score ≥4 points and a return to
≥80% of the patient’s baseline (Visit 2)
CAARS-Inv:SV total score after Visit 11
(Week 24). If a patient showed evidence of a

return of symptoms at any single visit that met
the severity criteria described above and, be-
cause of worsening symptoms, was unwilling
to remain in the study or did not return for a
second visit, the patient was also considered
to have relapsed and was discontinued from
the study.

Measures

The primary efficacy measure was main-
tenance of response during the double-blind,
randomized withdrawal phase. Time-to-re-
lapse was a secondary efficacy measure.
Other secondary efficacy measures, in order
of importance, included the following:
CAARS-Inv:SV; CGI-ADHD-S; Adult At-
tention-Deficit/Hyperactivity Disorder Qual-
ity of Life (AAQoL)32; the CAARS-O:SV;
the CAARS–Self Report: Screening Version
(CAARS-S:SV)28; and EuroQol-5 Dimensions
Questionnaire (EQ-5D)33 with a visual analog
scale (VAS). The CAARS-Inv:SV and CGI-
ADHD-S were collected at every visit. The
remaining scales were collected at baseline
(Visits 1 or 2), Visit 7, Visit 15, and the final
study visit. Note that the Behavior Rating In-
ventory of Executive Function (BRIEF)– Adult
Version: Self Report34 and the BRIEF– Adult
Version: Informant34 were also collected; re-
sults will be reported elsewhere. Raters were
trained according to established procedures to
standardise rating practices before starting the
study9. These scales were administered and
scored by qualified personnel at each site.

The CAARS-Inv:SV is a 30-item scale
containing three subscales (inattention, hy-
peractivity-impulsivity, and the ADHD in-
dex). The 18-item total ADHD symptom
score (the sum of the inattention and hyper-
activity/impulsivity subscales, hereafter re-
ferred to as the total score) was one of the pri-
mary efficacy measures for response, while
the other subscale scores were secondary ef-
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ficacy measures. Each individual item was
scored on a 4-point scale (0, not at all or ne -
ver; 1, just a little or once in awhile; 2, pretty
much or often; and 3, very much or very fre-
quently). The ADHD index is a 12-item sub-
scale of the CAARS-Inv:SV. All translations
of CAARS-Inv:SV with adult prompts were
validated.

The CGI-ADHD-S was administered by
the clinician to assess the severity of ADHD
in relation to the clinician’s total experience
with patients having ADHD. The CGI-
ADHD-S is a single-item rating provided
from a 7-point scale with 1 meaning “normal,
not at all ill” and 7 meaning “among the most
extremely ill”.

The CAARS-O:SV and CAARS-S:SV are
the same scales as the CAARS-Inv:SV, ex-
cept that the CAARS-O:SV was completed
by a third-party observer of the patient (typ-
ically a significant other or close friend) and
the CAARS-S:SV was completed by the pa-
tient. There was no requirement that results
from the observer-rated scale be obtained in
person, but there was a provision that the ob-
server’s identity and relationship to the pa-
tient be documented.

The AAQoL is a patient-reported outcome
measure that was used to examine the dis-
ease-specific functional impairments rele-
vant to adults with ADHD. The domains in-
cluded in the AAQoL are work functioning;
family relationships; social functioning; ac-
tivities of daily living; and psychological
adaptation. Higher scores on the AAQoL in-
dicate better functioning. The EQ-5D is a 5-
item patient-completed scale used to assess
the patient’s health utility (mobility, self-
care, usual activities, pain and discomfort,
and depression/anxiety). Scoring is on a 3-
point scale (no problems; some/moderate
problems; or extreme problems). A Quality of
Life “thermometer” VAS rated from 0 to 100
was presented with the EQ-5D.

Power

This study was powered to address the pri-
mary objective (atomoxetine is superior to
placebo in maintaining a satisfactory response
in responders at the end of a double-blind,
randomised withdrawal treatment period). It
was determined that approximately 2000 pa-
tients were required to start open-label atom-
oxetine to obtain ≥500 patients for randomi-
sation into double-blind treatment (250 to
atomoxetine, 250 to placebo). This assump-
tion was based on a 40% response rate during
12 weeks of open-label atomoxetine, and a
65% response maintenance rate during
12 weeks of double-blind maintenance with
atomoxetine. The assumption also takes into
account patients who were discontinued due
to severe protocol violations. This sample
size has 95% power to detect a difference in
the proportions of response, assuming re-
sponse rates of 0.43 and 0.27 for atomoxetine
and placebo, respectively, using Fisher’s ex-
act test at a 2-sided, 0.05 significance level.

Statistical Analyses

Data were analysed for the first two study
periods combined (i.e., open-label treatment
combined with double-blind maintenance [24
weeks atomoxetine]) and for the randomised
withdrawal period (i.e., double-blind treat-
ment [25 weeks atomoxetine or placebo]).
For analyses of the first 24 weeks of atomox-
etine treatment, baseline was considered to be
the last available observation of Visits 1 and
2. For analyses of the 25-week double-blind
randomised withdrawal period, baseline was
considered to be the last measurement ob-
tained on or prior to the randomisation visit.

Significance tests for categorical patient
demographics and characteristics were based
on Fisher’s exact test and, for continuous
variables, a t-test. Exposure to study drug
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was summarised overall and by visit prior to
and after double-blind treatment. For all pre-
randomisation efficacy measures, least-
squares means (LSmean) changes from base-
line to last observation carried forward
(LOCF) endpoint were analysed using an
analysis of covariance (ANCOVA) with
terms for baseline and investigator. Wilcoxon
signed-rank tests were used to assess within-
group changes from baseline.

A Fisher’s exact test was used to compare
proportions of responders and relapsers be-
tween treatment groups postrandomisation.
The Kaplan-Meier method35 was used to es-
timate the survival curves for time-to-relapse
and time-to-first-excursion, and comparisons
between treatment groups were conducted
by a 2-sided log-rank test. A post hoc pro-
portional hazards regression was used to cal-
culate hazard ratios for time-to-relapse. A
mixed-effects model repeated measures
(MMRM) analysis, containing the terms
treatment, investigator, visit, baseline, and
treatment-by-visit, was used to compare the
CAARS-Inv:SV and CGI-ADHD-S treat-
ment differences. For all other measures col-
lected during the double-blind randomized
withdrawal period, treatment differences for
LSmean changes from baseline to an LOCF
interval endpoint were analysed using an
ANCOVA. The first LOCF (LOCF-1) was an
interval from 0 to 3 months postrandomisa-
tion (Visits 12 to 15), whereas the second
LOCF (LOCF-2) was from an interval 3 to 6
months postrandomisation (Visits 16 to 18).
For both intervals, baseline was the point of
randomisation (Visit 11). Note that the last
observation from LOCF-1 was not carried
forward to LOCF-2. Significance tests were
based on LSMean and Type III sums-of-
squares. Subgroup comparisons were made
by geographic region for each measure only
if the number of patients in each subgroup
was ≥10.

All tests were 2-sided and conducted at the
0.05 alpha level. All statistical analyses were
performed using SAS, version 9.2 (SAS In-
stitute, Inc., Cary, NC, USA). These analyses
were performed on an intent-to-treat basis.

Results

Disposition, Demographics, and
Treatment Adherence

Of the 2534 patients screened, 2017 were
enrolled into the study and 517 failed screen-
ing (Figure 2). Of the 2017 enrolled patients,
1493 discontinued from the first two study
periods combined (open-label atomoxetine
plus double-blind maintenance) for reasons
such as adverse event (17.3%); response
maintenance criteria not met (16.0%); subject
decision (12.1%); protocol violation (11.4%);
and lost to follow-up (7.4%). In total, 524 pa-
tients were randomised to atomoxetine
(N = 266) or placebo (N = 258) for a 25-week
double-blind randomised withdrawal phase.
Of these, 184 (69.2%) atomoxetine-treated
patients and 165 (64.0%) placebo-treated pa-
tients completed the study. Reasons for dis-
continuation during double-blind treatment
were similar between the atomoxetine- and
placebo-treatment groups with the excep-
tions of lack of efficacy (1.1% vs. 4.3%, p =
0.03) and response maintenance criteria not
being met (0.0% vs. 1.9%, p = 0.03).

Patient demographics and baseline char-
acteristics were similar between the treat-
ment groups at the time of randomisation
(Table 1). Most patients were White, male,
and from Europe. The mean age was 33.2
(SD = 9.1) years.

Overall treatment adherence, defined as
taking the prescribed medication at the pre-
scribed dose on at least 70% of the days in
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the visit interval, was 71.4% after 24 weeks
of atomoxetine treatment and was similar be-
tween atomoxetine and placebo during the
double-blind, randomized withdrawal phase
(82.9% vs. 81.0%; p = 0.73). Of the 2017 en-
rolled patients, 2011 received ≥1 dose of ato-
moxetine. Mean exposure to atomoxetine
was 105.2 days during the open-label and
double-blind maintenance phases combined,
and 158.9 days during the double-blind, ran-
domised withdrawal phase.

Open-Label and Double-Blind
Maintenance Periods

Core ADHD symptoms were significantly
reduced after 24 weeks of atomoxetine treat-
ment (12 weeks of open-label treatment plus
12 weeks of double-blind maintenance), as
measured by the LSmean (standard error
[SE]) change from baseline to LOCF in the
CAARS-Inv:SV total (-18.3 [0.32]; p <0.001),
inattention (-9.6 [0.18]; p <0.001), hyperac-
tivity/impulsivity (-8.7 [0.16]; p <0.001), and
index (-10.5 [0.20]; p <0.001) scores. These
results were further supported by signifi-
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Figure 2. Subject disposition.
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Table 2
Least-squares Mean Change from Baseline to Endpoint During 24 Weeks of Atomoxetine Treatment (12 Week
Open-Label and 12 Week Double-Blind Maintenance Periods) in Secondary Efficacy Measures

Measure

Total Score

Subscale Score Baseline Endpoint Change to Endpoint

Mean (SD) Mean (SD) Mean (SD) LSMeana (SE) pb

AAQoL

Total 47.9 (14.3) 60.3 (17.6) 12.4 (17.8) 13.8 (0.5) <0.001

Outlook 48.0 (16.8) 54.9 (19.4) 6.9 (19.2) 8.1 (0.5) <0.001

Productivity 43.1 (18.6) 60.5 (22.3) 17.5 (22.5) 19.1 (0.6) <0.001

Psychological Health 51.8 (20.4) 62.0 (22.2) 10.3 (22.7) 11.6 (0.6) <0.001

Life Relationships 53.9 (20.6) 65.0 (20.7) 11.1 (23.0) 12.3 (0.6) <0.001

CAARS-O:SV

Total 34.8 (8.7) 23.7 (10.7) -11.1 (11.4) -11.6 (0.3) <0.001

Inattention 18.8 (4.9) 12.9 (6.1) -5.9 (6.3) -6.2 (0.2) <0.001

Hyperactivity/Impulsivity 15.9 (5.8) 10.7 (5.9) -5.2 (6.3) -5.4 (0.2) <0.001

Index 23.4 (5.9) 16.6 (7.3) -6.8 (7.8) -7.2 (0.2) <0.001

CAARS-S:SV

Total 36.4 (8.1) 23.6 (11.0) -12.8 (11.5) -13.7 (0.3) <0.001

Inattention 19.8 (4.4) 13.0 (6.2) -6.8 (6.4) -7.3 (0.2) <0.001

Hyperactivity/Impulsivity 16.6 (5.4) 10.6 (5.9) -6.0 (6.1) -6.4 (0.2) <0.001

Index 24.1 (5.3) 16.3 (7.3) -7.8 (7.6) -8.4 (0.2) <0.001

EQ-5D and Visual Analog Scale

Health State 71.9 (22.2) 74.0 (21.0) 2.2 (22.7) 2.0 (0.6) <0.001

Mobility 1.1 (0.3) 1.0 (0.2) 0.0 (0.3) 0.0 (0.0) 0.06

Self Care 1.0 (0.2) 1.0 (0.3) 0.0 (0.3) 0.0 (0.0) 0.10

Usual Activities 1.5 (0.6) 1.3 (0.5) -0.1 (0.7) -0.2 (0.0) <0.001

Pain/Discomfort 1.3 (0.6) 1.3 (0.6) 0.0 (0.7) 0.0 (0.0) 0.21

Anxiety/Depression 1.5 (0.7) 1.4 (0.6) -0.1 (0.8) -0.1 (0.0) <0.001

UK Index 0.8 (0.2) 0.8 (0.2) 0.0 (0.2) 0.0 (0.0) <0.001

US Index 0.8 (0.1) 0.9 (0.1) 0.0 (0.2) 0.0 (0.0) <0.001

Abbreviations: AAQoL = Adult Attention-Deficit/Hyperactivity Disorder Quality of Life; ANCOVA = analysis of
covariance; EQ-5D = EuroQol-5 Dimensions Questionnaire; CAARS-O:SV = Conners’ ADHD Rating Scale-Ob-
server Rated: Screening Version; CAARS-S:SV = Conners’ ADHD Rating Scale-Self Report: Screening Version;
LOCF = last observation carried forward; LSMean = least-squares means; N = number of patients with a nonmissing
baseline and at least one postbaseline result within each group; SD = standard deviations; SE = standard error.
a Least-squares means (LSmean) change from baseline to last observation carried forward (LOCF) endpoint
were analysed using an analysis of covariance (ANCOVA) with terms for baseline and investigator.
b p-values are from Wilcoxon’s signed-rank test.



cantly reduced LSmean changes from base-
line to LOCF in the CAARS-O:SV and
CAARS-S:SV total and subscale scores after
24 weeks of atomoxetine treatment (Table
2; p <0.001 for all). Atomoxetine decreased
ADHD severity after 24 weeks of treatment
as measured by the LSmean (SE) change
from baseline to LOCF in the CGI-ADHD-S
ratings (-1.7 [0.04]; p <0.001).

Quality of life was significantly improved
after 24 weeks of atomoxetine treatment as
shown by the LSmean (SE) change from
baseline to LOCF endpoint in the AAQoL to-
tal and subscale scores (Table 2; p <0.001 for
all). For the EQ-5D health state and subscale
scores, atomoxetine showed improvements in
the health state (p <0.001), usual activities (p
<0.001), and anxiety/depression (p <0.001)
scores after 24 weeks of atomoxetine treat-
ment.

Double-Blind Randomised
Withdrawal Period

Significantly more atomoxetine- than
placebo-treated patients maintained a satis-
factory response overall (64.3% vs. 50.0%; p
<0.001) and by visit (p <.05; data not shown)
25 weeks after randomisation. A sensitivity
analysis on a subset of patients who did not
have prespecified protocol violations yielded
similar results overall (66.0% vs. 50.6%, p
<0.001) and by visit (data not shown). Fewer
atomoxetine- than placebo-treated patients
relapsed (2.3% vs. 7.4%, p = 0.007; hazard
ratio = 0.355, p = 0.03), and time-to-relapse
and time-to-first excursion were significantly
longer for atomoxetine- than placebo-treated
patients, as determined by Kaplan-Meier sur-
vival curves (p = 0.004 and p <0.001, respec-
tively; see Figure 3 for time-to-relapse during
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Figure 3. Kaplan-Meier plot with the percentage of patients on the vertical axis, and the time-to-relapse variable along
the horizontal axis for patients with ADHD randomly assigned to atomoxetine (N = 266)

or placebo (N = 258) for 25 weeks of double-blind treatment.
a  The duration of the double-blind randomized withdrawal phase was 25 weeks (approximately 180 days). Few patients stayed
longer than 25 weeks during this phase; therefore at Day 230, there appears to be a dramatic increase in relapse due to 1 out
of 2 remaining patients relapsing.



the 25 week, double-blind, randomised with-
drawal phase).

Significantly lower LSMean worsening
(lower symptom severity) in the CAARS-
Inv:SV total score and subscale scores were
observed with atomoxetine than with placebo
at Visit 18 (Week 49 [0.9 vs. 4.8; p <0.001]),
and every other visit during the 25-week,
double-blind, randomised withdrawal period
as shown by MMRM analyses in Figure 4
(visit-wise p <0.001).

These results were further supported by
significantly lower LSMean worsening from
baseline to LOCF-2 in the CAARS-O:SV
and CAARS-S:SV total and subscale scores

with atomoxetine than with placebo (Table 3;
p<0.01 for all). Analyses of the LSMean
changes from baseline to LOCF-1 in the
CAARS-O:SV and CAARS-S:SV total and
subscale scores (data not shown) yielded sim-
ilar results to analyses of LOCF-2 shown in
Table 3. Significantly lower (decrease in
overall ADHD severity) LSMean worsening
from baseline in the CGI-ADHD-S was ob-
served with atomoxetine than with placebo at
Visit 18 (Week 49 [0.0 vs. 0.5; p <0.001]) and
at every other visit postrandomisation as
shown by the MMRM analysis in Figure 5
(visit-wise p <0.001). There were no signif-
icant differences between geographic regions
for any of these measures.
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Figure 4. Least-squares mean change of the Conners’ Adult Attention-Deficit/Hyperactivity Disorder Rating
Scale-Investigator Screening Version total, hyperactivity/impulsivity, inattention, and index scores from mixed-effects

model repeated measures among patients with ADHD randomly assigned to atomoxetine (N = 266)
or placebo (N = 258) for 25 weeks of double-blind treatment.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder; CAARS-Inv:SV = Conners’ Adult Attention-Deficit/Hy-
peractivity Disorder Rating Scale-Investigator Screening Version; CAARS-Inv:SV Total Score = CAARS-Inv:SV 18-item
ADHD Total Symptom Score.

* p <0.001.



Improvements in quality of life measured
during the first 24 weeks of atomoxetine
treatment were better maintained with atom-
oxetine than with placebo during the 25-
week, double-blind, randomized withdrawal
period as shown by significant LSmean
changes from baseline to LOCF-2 endpoint
in the AAQoL total (Table 3; p = 0.002), pro-
ductivity (p <0.001) and psychological health
(p = 0.003) scores. Although atomoxetine
showed improvements in the EQ-5D health
state score and other scores during the first 24
weeks of atomoxetine treatment, there were
no significant differences between atomoxe-
tine and placebo 25 weeks postrandomisa-
tion. Analyses of the LSMean changes from
baseline to LOCF-1 in the AAQoL and the
EQ-5D (data not shown) yielded similar re-

sults to analyses of LOCF-2 shown in Table
3. Of the subgroup analyses by geographic
region, the EQ-5D, but not the AAQoL, had
statistically significant treatment-by-sub-
group interactions for country on the mobil-
ity (p = 0.02) and self-care scores (p = 0.02)
at LOCF-2, both of which were not clini-
cally meaningful because there were very
few observations for multiple countries.

Discussion

To our knowledge, the data presented here
are from the largest clinical trial of an ADHD
medication (pediatric or adult) performed to
date and demonstrate that atomoxetine, at

198 HIMANSHU UPADHYAYA ET AL.

Figure 5. Least-squares mean change of the CGI-ADHD-Severity ratings from mixed-effects model repeated measures
among patients with ADHD randomly assigned to atomoxetine (N = 266)

or placebo (N = 258) for 25 weeks of double-blind treatment.

Abbreviations: ADHD = attention-deficit/ hyperactivity disorder; CGI-ADHD-S = Clinical Global Impression ADHD Severity.

* p <0.001.
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doses of 80 or 100 mg/day, maintains supe-
rior treatment responses for 25 weeks in adult
patients with ADHD who initially responded
to 24 weeks of atomoxetine treatment during
a 12-week open-label treatment period and a
12-week double-blind maintenance period.
Furthermore, this study extends the findings
of previous studies of atomoxetine in
adults7,9,10 by providing evidence of the effi-
cacy of atomoxetine in a large international,
multicenter sample. The findings are also
consistent with relapse prevention and main-
tenance studies in children and adolescents
treated with atomoxetine23-25. In the current
study, atomoxetine showed significant ame-
lioration of ADHD symptoms (47% [18.3
point] improvement) as measured by the
CAARS-Inv:SV and CGI-ADHD-S after 24
weeks of initial treatment, which were main-
tained during an additional 25 weeks of dou-
ble-blind treatment. These results were further
supported by self- or observer-rated measures
(CAARS-O:SV and CAARS-S:SV) and were
consistent when evaluating total scores, which
included the mixed subtype, or when sepa-
rating out results by the hyperactivity/impul-
sivity or inattentive ADHD subtypes.

Effective control of ADHD symptoms for
the long term may provide ADHD patients
with the opportunity to develop better adap-
tive skills that could continue to offer bene-
fits even in the absence of active treatment. In
the current study, ADHD symptoms were ef-
fectively controlled by atomoxetine as wit-
nessed by a significantly greater proportion
of atomoxetine- than placebo-treated patients
maintaining a satisfactory response (≥30%
continuous reduction from baseline in
CAARS-Inv:SV total score and a rating ≤3
on the CGI-ADHD-S). Although signifi-
cantly more placebo- than atomoxetine-
treated patients relapsed, the proportion of
placebo-relapsers was relatively small, sug-
gesting that atomoxetine treatment for 24

weeks prerandomisation may have contin-
ued to offer benefits after the cessation of
treatment. For example, there may have been
neurobehavioral and neurobiological adapta-
tions and environmental changes with im-
proved ADHD symptoms over a period of
time such that the placebo-treated patients
may not relapse immediately upon discon-
tinuation of atomoxetine. This is supported
by evidence that normalization of brain struc-
tures may occur with improved ADHD
symptoms (as found in study periods aver-
aging 2 years)36,37. In addition, there could be
positive changes to the patient’s environment,
such as how others view and interact with the
patient. Positive changes in the patient’s en-
vironment may, in turn, decrease the chance
of relapse: the patient feels better about his
abilities to overcome symptoms and, because
of earlier success, feels more confident to
and can work through the return of some
symptoms rather than relapse. It is possible
that the long-term (6 month) successful treat-
ment with atomoxetine before being ran-
domized to placebo led to such behavioral
and environmental changes that accentuated
the response to placebo during the mainte-
nance of response phase.

The lower relapse rate after long term treat-
ment with atomoxetine seen in the current
study is consistent with results from relapse
prevention studies in children and adolescents
aged 6 to 15 years, where relapse criteria was
defined as a symptom return to 90% or greater
of the baseline ADHD-Rating Scale-IV total
score and an increase in the CGI-ADHD-S
score of at least 2 points, during the relapse
prevention phase24,25. Relapse rates for pedi-
atric patients after one year of successful treat-
ment with atomoxetine were lower (12.2%)25

than after 10 weeks of successful treatment
with atomoxetine (37.9%)24, suggesting that
longer periods of treatment with atomoxetine
that achieve a satisfactory response may lead
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to lower relapse rates perhaps due to neu-
robehavioral adaptation.

The low relapse rate for placebo-treated
patients, however, could also be due in part to
the stringent criteria used for relapse in this
study: Patients were required to have had
two consecutive visits with a CGI-ADHD-S
score ≥4 points and a return to ≥80% of the
patient’s baseline (Visit 2) CAARSnv:SV to-
tal score after Visit 11 (Week 24). In contrast
to the 80% return to baseline symptom crite-
rion used for relapse in this study, a range of
50 to 80% return to baseline symptom has
been used as a criterion for relapse in the lit-
erature8,38,39. The low relapse rates in the
current study could also be caused by other
factors such as nonspecific benefits related to
continued participation and ongoing medical
contact. Regardless of the cause, the placebo
results in this study collectively suggest that,
after drug discontinuation, patients may ex-
perience return of some symptoms, and that
continued treatment with atomoxetine has a
significant protective effect against this.

The current study provides evidence that
improvements in core ADHD symptoms are
associated with sustained improvements in
quality of life. Atomoxetine significantly im-
proved quality of life after 24 weeks of treat-
ment as measured by the AAQoL; these im-
provements were maintained throughout the
study. Atomoxetine also significantly im-
proved health utility as measured by the EQ-
5D; however, this improvement was not
maintained during double-blind treatment.
This may be caused, in part, by the fact that
4 of 5 scales on the EQ-5D measure physical
disability, not psychological impairment.
Hence, the EQ-5D may not be the most ap-
propriate measure for ADHD. The AAQoL
results in the current study are consistent
with other short- and long-term studies of
atomoxetine in adults7,40 and suggest that
atomoxetine can improve the impairments

and consequences of ADHD that negatively
impact quality of life. It remains to be deter-
mined, however, whether long-term treat-
ment of adult ADHD with atomoxetine will
improve lives in terms of education, em-
ployment, family relationships, and the oc-
currence of traffic accidents2-5.

Although this study demonstrated atom-
oxetine’s superior maintenance of response,
several limitations should be considered
when evaluating these data. Substantial sam-
ple attrition took place during the 12-week
open-label and 12-week double-blind main-
tenance periods primarily due to reasons
other than nonresponse to atomoxetine, al-
though the completion rate was consistent
with or better than long-term studies of ato-
moxetine7 and MPH8,35. The limitation lies in
the fact that the double-blind randomised
withdrawal data only describe a subpopula-
tion that responded to atomoxetine and were
compliant with the previous 24 weeks of
treatment and the lengthy study protocol
schedule. Those patients evolving poorly and
with less behavioral adaptations before ran-
domisation might have been more prone to
relapse when stopping atomoxetine treat-
ment, but these patients were likely to be
eliminated by the interim criteria for response
before randomisation. This is demonstrated
by the number of discontinuations due to in-
terim response criteria not met (N = 323), re-
lapse (N = 56), and lack of efficacy (N = 122)
in the initial 6 months, or about 25% of the
enrolled patients. Furthermore, because the
first phase of the study was open-label, a
number of patients who would have done
well even without active drug treatment, such
as placebo responders reacting well to edu-
cational influences, may have been selected
as responders and would be less likely to re-
lapse when active treatment was stopped.
This limits generalisation of these findings to
typical outpatients as does the fact that pa-
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tients had relatively fewer current comorbid
medical conditions and concomitant med-
ications compared with their general outpa-
tient counterparts. Another limitation was
that the response criteria were stricter than
most, with patients who showed a 2-point
improvement on CGI-ADHD-S being dis-
continued because they did not meet the pro-
tocol-defined response criteria prior to ran-
domisation.

In summary, this study demonstrated that
atomoxetine reduced ADHD symptoms and
improved ADHD quality of life in adult out-
patients after 24 weeks of treatment and that
atomoxetine was superior to placebo in main-
taining a satisfactory response after another
25 weeks of treatment. The findings support
the usual clinical practice of maintaining
treatment for extended periods in patients
whose symptoms respond to an initial treat-
ment period.
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