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ABSTRACT - Background and Objectives: Safety and tolerability of atomoxetine were stud-
ied in the largest double-blind, placebo-controlled, randomised withdrawal trial of atomoxe-
tine (80 or 100 mg/day) in adults with attention-deficit/hyperactivity disorder (ADHD).
Methods: Patients (N = 2017), 18 to 50 years of age, with ADHD were enrolled from
18 countries. Patients who responded to atomoxetine during a 12-week open-label treat-
ment phase and maintained that response during a 12-week double-blind maintenance
phase were randomised to atomoxetine (N = 266) or placebo (N = 258) for 25 weeks of
double-blind treatment. Treatment differences were compared for serious adverse events
(AEs), treatment-emergent AEs (TEAEs), discontinuation due to AEs, vital signs, body

weight, and electrocardiograms.
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Results: During the 25-week double-blind treatment phase, discontinuations due to AEs
were similar between atomoxetine and placebo (3.4% vs. 1.9%; P = .418). The percentage
of patients experiencing 21 TEAE(s) was significantly higher for atomoxetine than placebo
(47.0% vs. 37.6%; P = .034), but there were no significant differences for any individual
TEAE. Diastolic blood pressure (-0.1 vs. -2.3 mmHg), heart rate (-1.4 vs. -5.3 bpm), and
weight (-0.2 vs. 1.1 kg) were significantly different between atomoxetine and placebo (P
<.001). There were no significant differences between atomoxetine and placebo in the fre-
quencies of patients showing an increase from baseline >30 ms in Fridericia’s QT correc-
tion (QTcF; 1.4% vs. 2.6%) or Bazett’s QT correction (QTcB; 2.8% vs. 2.6%). During the
entire study, no patient had a QTcF or QTcB >500 ms, or an increase from baseline >60 ms.

Conclusions: This study demonstrated that atomoxetine exhibited an acceptable safety
profile in adults with ADHD after 1 year of treatment, and no clinically meaningful safe-
ty-related rebound effects were observed following abrupt discontinuation after 24 weeks

of treatment.
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Introduction

There have been major advances in the
treatment and understanding of attention-
deficit/hyperactivity (ADHD) during the last
decade!®. Yet despite this growing under-
standing, ADHD in adults is currently un-
derdiagnosed in many European countries,
leading to ineffective treatment and higher
costs of illness’.

Of the multiple pharmacotherapeutic op-
tions for treatment of ADHD in adults3-1°, the
stimulants methylphenidate and dexamphet-
amine are the most widely used in Europe’;
however, they are only approved in some
countries. Although efficacy and safety of
these stimulants are well-established, as
many as 30% of patients have inadequate re-
sponse, tolerability problems (e.g., sleep dis-
turbance) or contraindicated comorbidities
(e.g., schizophrenia, hyperthyroidism, car-
diac arrhythmias, angina pectoris, and glau-
coma)'®!7, Additionally, even with extended-
release formulations, the stimulants remain

limited in their duration of effect, and the
abuse liability may lead to reluctance to use
them!®!7. Hence, treatment should be se-
lected according to patient need for lasting ef-
ficacy, comorbidity profile, and risk of abuse
of prescription medications.

Atomoxetine hydrochloride, a selective
norepinephrine reuptake inhibitor, is a non-
stimulant medication approved to treat
ADHD in adults in North America and sev-
eral other countries!’. Because of its demon-
strated efficacy, limited spectrum of adverse
effects, and absence of abuse potential, ato-
moxetine may aid in treating patients with
ADHD. Indeed, multiple studies in chil-
dren'$23 and adults®1%-11.2425 have shown
that atomoxetine has an acceptable safety
profile, with most adverse events (AEs) hav-
ing low-to-moderate severity, which diminish
over the first month of treatment. To extend
these findings, the long-term safety and effi-
cacy of atomoxetine in adults with ADHD
were examined in a double-blind, placebo-
controlled randomized withdrawal study. Pa-
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tients who responded to atomoxetine during
a 12-week open-label treatment phase and
maintained that response during a 12-week
double-blind maintenance phase were ran-
domized to an additional 25 weeks of atom-
oxetine or placebo during a double-blind ran-
domized withdrawal phase. The efficacy
results from this trial, reported in Upadhyaya
et al.?%, demonstrated substantial treatment
responses to atomoxetine during the 12 week
open-label and 12-week double-blind main-
tenance periods as measured by a 230% con-
tinuous reduction from baseline in Conners’
Adult Attention-Deficit/Hyperactivity Dis-
order Rating Scale (CAARS)-Investigator
Screening Version (CAARS-Inv:SV)?’ total
score and a rating <3 (minimally ill) on the
Clinical Global Impression ADHD-Severity
(CGI-ADHD-S)?8. In the 25-week random-
ized withdrawal phase that followed, these
authors showed that atomoxetine was able to
effectively control ADHD symptoms as
demonstrated by a significantly greater pro-
portion of atomoxetine- than placebo-treated
patients maintaining their treatment re-
sponses. In this paper, we report the 24-week
prerandomisation and 25-week postran-
domisation safety results from this trial.

Method

Participants

This study was conducted at 152 centers in
18 countries throughout Asia, North America,
South America, and Europe. Eligible patients
were age 18 to 50 years and met the Diag-
nostic and Statistical Manual of Mental Dis-
orders, Fourth Edition Text Revision™
(DSM-IV-TR) criteria for current and child-
hood ADHD as assessed by the Conners’
Adult ADHD Diagnostic Interview for DSM-
IV?7; had a score of =2 on at least 6 items of

either the inattentive or hyperactive core sub-
scales of the CAARS-Inv:SV?’ and of the
CAARS-Observer Screening Version (CAARS
-O:SV) with adult ADHD prompts for cur-
rent symptoms>’; and had a score of >20 on
CAARS-Inv:SV 18-item total ADHD symp-
tom score. Patients were also required to have
a CGI-ADHD-S?8 rating of >4 (moderately
ill) at Visits 1 and 2. The CGI-ADHD-S was
rated on a 7-point scale with 1 meaning “nor-
mal, not at all ill” to 7 meaning “among the
most extremely ill patients”.

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 cur-
rently using alcohol, drugs of abuse, or any
prescribed or over-the-counter medication in
a manner that the investigator considered in-
dicative of chronic abuse or who met DSM-
IV-TR criteria for alcohol or other substance
dependence were also excluded. Additional
details about the inclusion and exclusion cri-
teria are provided in Upadhyaya et al?S.

An informed consent document approved
by an Ethical Review Board or similar body
was signed by the patient and/or representa-
tive and deemed appropriate, according to
local laws and regulations. The study was
conducted in accordance with the Declaration
of Helsinki and the applicable laws and reg-
ulations 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
hypothesis that atomoxetine (80 or 100 mg/
day) was superior to placebo in maintaining
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a satisfactory response at the end of double-
blind treatment in adult outpatients with
ADHD. The study design was made up of 3
study periods and is illustrated in Figure 1.

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-la-
bel 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 main-
tained up to Visit 7 (Week 12). At Week 12,
patients were classified as responders if they
had a >30% reduction in their baseline (Visit
2) CAARS-Inv:SV total score, and a CGI-
ADHD-S score <3 (minimally ill). These cri-
teria are commonly used in ADHD studies
and provide a clinically meaningful level of
improvement>*2?,

The third study period began with a 12-
week (Visits 7 to 11 [Weeks 12 to 24]) dou-
ble-blind maintenance phase with atomoxe-
tine (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, ato-
moxetine responders were required to con-
tinuously maintain their initial treatment re-
sponses 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 (worsen-
ing) in the CGI-ADHD-S <1 point from the
patient’s Visit 7 score, not to exceed a score
of 4 (moderately ill) and a CAARS-Inv:SV
total ADHD symptom score that still met the

response criterion (reduction >30% in the
baseline [Visit 2] score).

The last portion of the third study period
was a 25-week double-blind, randomized
withdrawal phase in which atomoxetine re-
sponders who were able to maintain their
treatment responses were randomized in a
1:1 ratio to atomoxetine (80 or 100 mg/day)
or placebo. During this study period, patients
must have continuously met the response cri-
teria for 25 weeks, after assessment at Visit
11 (Week 24) and through assessment at Visit
18 (Week 49), except for a total of 2 excur-
sions. Patients were allowed 1 excursion af-
ter assessment at Week 24 and through as-
sessment at Week 37 (13 weeks) and another
excursion after assessment at Week 37 and
through assessment at Week 49 (12 weeks).
Patients were not permitted to have excur-
sions at 2 consecutive visits. To be considered
a relapser, patients must have had 2 consec-
utive visits with a CGI-ADHD-S score >4
points and a return to 280% of the patient’s
baseline (Visit 2) CAARS-Inv:SV total score
after Visit 11 (Week 24). If, at any single
visit, a patient showed evidence of a return of
symptoms that met the severity criteria and,
because of worsening symptoms, was un-
willing to remain in the study or did not re-
turn for a second visit, the patient was also
considered to have relapsed and was discon-
tinued from the study.

Safety Assessments

Safety measures recorded at every visit in-
cluded spontaneously reported AEs, weight,
and sitting blood pressure (BP) and heart rate
(HR). Treatment-emergent AEs (TEAEs)
were defined as events that first occurred or
worsened after study entry, as compared with
the maximum severity at or before randomi-
sation. Serious AEs (SAEs) were defined as
any AE that met one of the following criteria:
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Figure 1. Illustration of study design.

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

death; initial or prolonged inpatient hospi-
talisation; a life-threatening experience (i.e.,
immediate risk of dying); persistent or sig-
nificant disability/incapacitation; congenital
anomaly/birth defect; or an event considered
significant by the investigator for any other
reason. All SAEs and TEAEs were reported
according to the Medical Dictionary for Reg-
ulatory Activities (MedDRA), Version 14.

Sitting vital signs were measured at every
visit. Investigators at each clinical trial site
were instructed to measure sitting BP twice
at each visit with at least 5 minutes in between
each measurement, and report the mean of the
2 measurements. Treatment-emergent abnor-
mally high systolic BP (SBP) was defined as

an increase 220 mmHg from baseline to a
value 2160 mmHg, and abnormally low was
defined as a decrease 220 mmHg from base-
line to a value <90 mmHg. Abnormally high
diastolic BP (DBP) was defined as an in-
crease 210 mmHg from baseline to a value
2100 mmHg, and abnormally low was de-
fined as a decrease 210 mmHg from baseline
to a value <50 mmHg. Abnormally high HR
was defined as an increase =15 bpm from
baseline to a value >120 bpm, and abnor-
mally low was defined as a decrease =15 bpm
from baseline to a value <50 bpm.

Weight was measured at baseline (screen-
ing), Visit 7, Visit 15, and the final study visit.
Treatment-emergent abnormal weight gain
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was defined as 7% increase from baseline.
Abnormal weight loss was defined as >7%
decrease from baseline. An electrocardiogram
(ECG) was collected at baseline (Visit 1 or be-
tween Visit 1 and Visit 2), Visit 7, and the fi-
nal study visit (including early termination).
Standard laboratory tests, including chem-
istry, hematology, and urinalysis panels, were
collected at baseline. Other laboratory tests
such as a urine drug screen, thyroid function
test, and pregnancy tests (urine and serum),
were completed at baseline. Follow-up labo-
ratory measurements were not planned, and
only conducted at the discretion of the local
investigator. Therefore, analyses of labora-
tory data are not presented.

Prior to administration of study drug at
Visit 2 and at each subsequent visit, suicidal-
ity was evaluated by a study physician using
the Columbia Suicide-Severity Rating Scale
(C-SSRS)*. Additional safety measures in-
cluded the Hamilton Anxiety Rating Scale—14
items (HAMA)3!32 and the Hamilton De-
pression Rating Scale—17 items (HAMD-
17)3334) which were collected at baseline,
Visit 7, and the final study visit.

Statistical Analyses

Safety analyses were performed on the
safety analysis set, which included data from
all patients receiving at least 1 dose of the
study drug according to the treatment the pa-
tients actually received. Safety data were an-
alyzed prerandomisation (open-label treat-
ment period combined with the double-blind
maintenance period [i.e., 24 weeks atomox-
etine]) and postrandomisation (double-blind
randomised withdrawal period [i.e., 25 weeks
atomoxetine or placebo]). For the 24-week
prerandomisation analyses, baseline was con-
sidered the last available observation of Vis-
its 1 and 2. For the 25-week, double-blind
postrandomisation analyses, baseline was

considered the last measurement obtained on
or before the randomisation visit. Exposure to
study drug was summarized prerandomisa-
tion and postrandomisation.

Categorical variables were summarized.
Postrandomisation treatment differences
were compared with Fisher’s exact test. For
predefined abnormalities, only patients with
a normal baseline value were included in the
analysis. Post hoc analyses of the incidence
and persistence of the most common AEs
were performed postrandomisation.

Wilcoxon signed-ranked tests were used
to assess within-group changes from base-
line for continuous variables. Postrandomisa-
tion treatment differences for these measures
were analyzed using an analysis of covariance
model with the terms treatment, investigator,
and baseline; however, the HAMA and
HAMD-17 were analyzed using an analysis
of variance model with the terms for treatment
and investigator. For early dropout patients,
endpoint was imputed using the last-observa-
tion-carried-forward approach. Changes from
baseline in QT corrections were performed
using the Bazett’s (QTcB) and Fridericia’s
(QTcF) QT corrections.

All tests were 2-sided and conducted at the
0.05 alpha level. All statistical analyses were
performed using SAS, version 9.1 (SAS In-
stitute, Inc, Cary, NC). These analyses were
performed on an intent-to-treat basis.

Results

Patient Disposition, Demographics,
and Discontinuation

Of the 2534 patients screened, 2017 were
enrolled into the study and 517 failed screen-
ing. Of the 2017 enrolled patients, 1493 dis-
continued prerandomisation (open-label ato-
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moxetine and double-blind maintenance pe-
riods combined) for reasons such as AEs
(17.3%), response maintenance criteria not
met (16.0%), subject decision (12.1%), pro-
tocol violation (11.4%), and lost to follow-up
(7.4%), lack of efficacy (6.0%), critical re-
lapse (2.8 %), physician decision (0.5 %),
missing (0.2 %), sponsor criteria not met (0.1
%), and entry criteria not met (0.1 %). In to-
tal, 524 patients, who met the response main-
tenance criteria at Visit 11 were randomized
to atomoxetine (N = 266) or placebo (N =
258). Of these, 184 (69.2%) atomoxetine-
treated and 165 (64.0%) placebo-treated pa-
tients completed the study.

Prerandomisation, 2011 patients received
>1 dose of atomoxetine (mean exposure =
105.2 days). Mean exposure to atomoxetine
postrandomisation was 158.9 days. Most pa-
tients were White and male (Table 1; see
Upadhyaya et al.?° for additional patient
characteristics). Postrandomisation, patient
demographics were similar between the treat-
ments (Table 1).

Figure 2 shows AEs leading to discontin-
uation reported with >0.5% frequency pre-
randomisation. Postrandomisation reasons
for discontinuation were similar between ato-
moxetine and placebo with the exceptions of
lack of efficacy (1.1% vs. 4.3%; P = .031)
and response maintenance criteria not being
met (0.0% vs. 1.9%; P = .028). Overall inci-
dence of discontinuations due to an AE was
similar between atomoxetine and placebo
(3.4% vs. 1.9% P = .418), and no single AE
was predominant (depression and myocardial
infarction were 0.4% vs. 0.4%; depressed
mood, ejaculation disorder, erectile dysfunc-
tion, hyperhidrosis, hypertension, nausea,
and oral disorder were 0.4% vs. 0.0%; breast
disorder, tremor, and weight increased were
0.0% vs. 0.4%).

Serious Adverse Events

Twenty-nine of 2011 (1.4%) patients ex-
perienced 35 SAEs prerandomisation. Six®
patients each experienced 2 SAEs and 23 pa-
tients each experienced a single SAE. The
most common SAE was accidental overdose
of study drug (0.2%). Of the 35 SAEs, 8
were judged by the investigator to be treat-
ment-related (alcohol abuse and 2 events of
restlessness in 1 patient; haemorrhage and
headache in 1 patient; bradykinesia, suicidal
ideation; palpitations; and auditory halluci-
nation). All 5 patients who experienced these
SAEs discontinued from the study.

Of the 524 randomized patients, there was
no significant difference in the incidence of
SAEs between atomoxetine and placebo
(2.6% vs. 1.6%; P =.55). Seven patients re-
ceiving atomoxetine each experienced a sin-
gle SAE and 4 patients receiving placebo
each experienced a single SAE. Of the 11
SAEs, 1 (myocardial infarction) experienced
by a placebo-treated patient was judged by
the investigator to be related to study treat-
ment; the patient discontinued from the study.

One death (reported as suspected myocar-
dial infarction by the principal investigator at
the study site) occurred at Visit 14 in a male
patient. There is no confirmation of the di-
agnosis; it is unknown at the time of this re-
port if an autopsy was conducted. The patient
received open-label atomoxetine at Visits 2
and 3 (40 mg/day), Visit 4 (80 mg/day), and
from Visits 5 to 6 (100 mg/day). From Visits
7 to 14, the patient continued to receive
blinded atomoxetine (100 mg/day). The in-
vestigator was unable to assess the related-
ness between this event and blinded study
drug, open-label atomoxetine, or protocol
procedures. The patient had a partial block of
the right bundle branch (heart) as seen by the
investigator in the ECG at the time of en-
rollment and in a second ECG performed
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Figure 2. Adverse events leading to discontinuation in 20.5% of patients during the first 24 weeks of atomoxetine
treatment before randomisation (N = 2011). The white bar represents the percentage of total patients treated with
atomoxetine reporting each adverse event; solid portions represent the percentage of total patients treated
with atomoxetine that discontinued because of the adverse event. Abbreviations: AE = adverse event.

during the study; however, a cardiologist con-
sidered these ECGs to be normal. No ECG re-
sults before enrollment were available. The
patient had normal BP and HR at the begin-
ning and throughout the trial. Before treat-
ment, cholesterol level was 6.92 mmol/L (ref-
erence range = 3.88-6.83) and creatine
phosphokinase was 249 U/L (reference range
= 18-198). There was no history of smoking,
substance abuse, angina, myocardial infarc-
tion, arrhythmia, hypercholesterolemia, or
cardiovascular disease. The patient was not
taking cardiovascular medications; however,
it was not reported if the patient was taking
other concomitant medications.

Treatment-Emergent Adverse
Events

Approximately 80% of patients experi-
enced 21 TEAE prerandomisation. Events
reported with >5% incidence are shown in
Table 2. Of the 2011 patients in the safety
sample, 1614 reported a TEAE. Of these,
30.4%, 38.0%, and 11.8% reported a maxi-
mum severity of mild, moderate, and severe,
respectively. One patient reported “more se-
vere than baseline.” Nausea, reported by
27.4% of patients, was the most frequent
TEAE; only, 2.4% of all patients discontin-
ued because of nausea (Figure 2). This
equates to a discontinuation rate of 8.7% in
patients experiencing nausea during atom-
oxetine treatment.
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Postrandomisation, approximately 42.4%
of patients experienced >1 TEAE(s), with
the overall incidence of patients being sig-
nificantly higher for atomoxetine than
placebo (Table 2; P = .034); however, no sig-
nificant differences were observed for any in-
dividual TEAE in any system organ class. Of
the 524 randomized patients, 222 had a
TEAE. Of these, 17.7%, 19.7%, and 4.4% re-
ported a maximum severity of mild, moder-
ate, and severe, respectively. Three patients
reported “more severe than baseline.” Post
hoc summaries of the weekly incidence of the
most common TEAEs showed few new oc-
currences of each respective TEAE for any
given week. Persistence of TEAEs was nu-
merically higher in atomoxetine vs. placebo
for nausea, dry mouth, fatigue, hyperhidrosis,
dizziness, and nasopharyngitis. It should be
noted, however, for TEAEs such as fatigue,
all 19 persistent occurrences took place in a
single patient. Likewise, for dry mouth, all 17
persistent occurrences were for 3 patients.

Vital Signs and Body Weight

Prerandomisation, increases from baseline
in SBP, DBP, and HR were significant, as
were decreases from baseline for body mass
index (BMI) and weight (Table 3; P <0.001
each). Frequencies of treatment-emergent ab-
normal high and low vital signs were as fol-
lows: SBP (1.3% and 0.7%), DBP (2.9% and
0.6%), and HR (0.5% and 0.2%). Only 1.7%
and 5.2% of patients had abnormal weight
gain or loss, respectively. The number (%) of
patients with cardiac or weight-related TEAEs
leading to discontinuation was small (tachy-
cardia [0.4%], hypertension [0.3%], palpita-
tions [0.1%], decreased appetite [0.1%], and
BP increased [0.0%; 1 in 2011 patients]).

After discontinuation of atomoxetine (dur-
ing the double-blind randomized withdrawal

phase), patients on placebo showed a statisti-
cally significantly larger reduction in DBP
and HR compared to patients who continued
taking atomoxetine (Table 3; P <0.001 for
each). The reductions in BMI and weight for
atomoxetine were significantly different from
the elevations observed for placebo (P <0.001
for each). Treatment-emergent abnormal low
or high changes in SBP and DBP, HR, and
weight were not significantly different be-
tween treatments. The number (%) of patients
with cardiac or weight-related TEAEs leading
to discontinuation was small for atomoxetine
(hypertension [0.4%] myocardial infarction
[0.4%]) and for placebo (myocardial infarc-
tion [0.4%] and weight gain [0.4%]).

Electrocardiograms

Prerandomisation changes in QTcB,
QTCcEF, uncorrected QT, PR, QRS, and HR are
shown in Table 4. No patient had a QTcF or
QTcB >500 ms. Increases from baseline in
QTcF and QTcB >30 ms were observed in
2.1% and 13.7% of patients, respectively. No
patient showed an increase from baseline in
QTCcF and QTcB >60 ms. There was no shift
to prolonged QTcB and QTcF (>500 ms) for
patients with normal ECG parameters at
baseline. For patients with borderline para-
meters at baseline, there was no shift to pro-
longed QTcB or QTcF (>500 ms).

Postrandomisation changes in QTcB,
QTCcEF, uncorrected QT, PR, QRS, and HR are
shown in Table 4. No patient had a QTcF or
QTcB >500 ms. There were no significant
differences between atomoxetine and placebo
in the frequencies of patients showing an in-
crease from baseline in QTcF (1.4% vs.
2.6%) or QTcB (2.8% vs. 2.6%) >30 ms. No
patients showed an increase from baseline in
QTcF or QTcB >60 ms. There was no shift to
prolonged QTcB or QTcF for patients with
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normal ECG parameters at baseline. For pa-
tients with borderline parameters at baseline,
there was no shift to prolonged QTcB or
QTCcF (>500 ms).

Columbia Suicide-Severity Rating
Scale and Suicide-Related Events

Prerandomisation, 56 of 2011 (2.8%) pa-
tients reported suicide-related events as so-
licited by the C-SSRS: 55 (2.7%) reported
suicidal ideation and 2 (0.1%) reported suici-
dal behaviors, both of which were nonfatal sui-
cide attempts. One single patient reported both
suicidal ideation and behaviors. A subset (35
of 56) of patients reported a suicide-related
event that was a new occurrence following
enrollment or an event which worsened after
enrollment. Only 10 (0.5%) patients, how-
ever, experienced an unsolicited TEAE of
suicide ideation; 3 were SAEs, 2 of which led
to study discontinuation. There were 135
(6.7%) patients who showed an improvement
in suicidal ideation at endpoint relative to
baseline.

The relative postrandomisation frequen-
cies of suicide-related events, as solicited by
the C-SSRS, were not significantly different
between atomoxetine and placebo (6 of 266
[2.3%] vs. 3 of 258 [1.2%]; P = 0.504). Of
the 6 atomoxetine-treated patients, 4 reported
experiencing suicidal ideation, 1 reported ex-
periencing suicidal behavior, and 1 reported
experiencing both suicidal ideation and be-
havior. Of the 3 placebo-treated patients re-
porting suicide-related events, all 3 reported
experiencing suicidal ideation and none re-
ported experiencing suicidal behavior. Six
atomoxetine-treated patients and 2 placebo-
treated patients reported a suicide-related
event that was a new occurrence following
enrollment or an event which worsened after
enrollment; however, there were no unso-
licited TEAESs, SAEs, or discontinuations due

to a suicide-related event. The relative fre-
quencies of these new/worsened occurrences
solicited via the C-SSRS were not signifi-
cantly different between treatments.

Hamilton Anxiety Rating Scale-14
Items and Depression Rating
Scale-17 ltems

Prerandomisation changes from baseline in
the HAMA and HAMD-17 total scores (-0.8
and -0.3) were statistically significant, but
the differences were too small to be clinically
relevant. Postrandomisation changes from
baseline in the HAMA and HAMD-17 total
scores were not significantly different be-
tween treatments.

Discussion

This study extends the findings of previous
studies of atomoxetine in adults®10-11:2425 by
providing evidence of the long-term safety of
atomoxetine in the largest (to our knowl-
edge) clinical trial of an ADHD medication
(pediatric or adult) performed to date. The
data demonstrate that atomoxetine, at the
therapeutic dose studied, has an acceptable
safety profile in a large international, multi-
center sample of adult patients with ADHD.
Adverse events reported at the highest rate
occurred during the first 24 weeks of atom-
oxetine treatment (12-week open label and
12-week double-blind maintenance periods),
when significant amelioration of ADHD
symptoms was reported by Upadhyaya et
al.? to have occurred. These results were
consistent with other short-term!%11:2425 and
long-term studies® of atomoxetine in adults.

Nausea was the most frequent TEAE and
the main reason for discontinuation preran-
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domisation; however, approximately 91.3%
of patients who experienced nausea with ato-
moxetine remained in the study. This is likely
the result of the typical characteristics of
nausea; it occurred early in treatment, was
usually mild or moderate, and tended to re-
solve rapidly in most patients. To that extent,
all TEAEs appeared earlier in treatment, as
shown by higher prerandomisation incidence
rates relative to lower postrandomisation
rates; the majority were mild or moderate in
severity. A single death occurred during the
clinical trial; this death was reported as sus-
pected myocardial infarction by the principal
investigator at the study site. The right-bun-
dle branch block and baseline creatine phos-
phokinase and cholesterol values are not sub-
stantial risk factors for myocardial infarction
in a 38-year-old male. Myocardial infarction
would actually seem rather unlikely to be
the cause of death and no conclusions can be
drawn regarding possible causality.

Safety and tolerability are critical features
in the profile of an ADHD medication. Many
patients are required to take ADHD medica-
tion chronically. As a result, the nature of AEs
often weighs heavily in patients risk-benefit
assessment and may lead to noncompliance
and/or discontinuation. In the current study,
prerandomisation rates of discontinuation
due to each respective AE were relatively
low, and the impact of these TEAES on initial
patient compliance and overall tolerability
was modest relative to other long-term stud-
ies of atomoxetine with similar dosing sched-
ules®. Prerandomisation rates of discontinu-
ation were somewhat higher, however, than
those observed in short-term studies of ato-
moxetine, in which doses were adjusted
based on tolerability'®. During double-blind
treatment, no single AE reported as reason for
discontinuation was significantly different
between treatments. The implication of these
results is that education regarding the non-

progressive and transient nature of common
TEAES in clinical practice is important and
may increase the number of patients that con-
tinue atomoxetine treatment.

Many ADHD medications have potential
adverse cardiovascular effects including in-
creases in BP and HR¥. In the current study,
increases in BP and HR observed after 24
weeks of atomoxetine treatment were con-
sistent with a noradrenergically mediated in-
crease in autonomic tone, but for most pa-
tients these increases were modest and
asymptomatic. Indeed, less than 0.5% of pa-
tients discontinued atomoxetine due to treat-
ment-emergent hypertension or tachycardia.
These results are comparable with those in
most short-term studies of atomoxetine in chil-
dren'®20 and adults!®??3%36, In patients re-
ceiving atomoxetine for an additional 25
weeks of double-blind treatment, BP and HR
slightly declined relative to baseline at ran-
domisation (Week 11). The declines in atom-
oxetine-treated patients, however, were sig-
nificantly smaller than the declines observed in
placebo-treated patients, whose BP and HR at
endpoint returned to prerandomisation base-
line values. The small percentages of treat-
ment-emergent abnormally high or low BP
and HR were not significantly different be-
tween the treatments. These results collec-
tively extend the findings from previous stud-
ies, which have shown that increases in BP and
HR usually occur within the first 2 months af-
ter atomoxetine treatment and are less likely to
occur after 6 months of treatment!%!8,

All ECG changes in the current study were
expected based on HR changes and did not
suggest an arrhythmogenic potential for ato-
moxetine. Mean change to endpoint for all
ECG parameters was unremarkable including
those for QT corrections. The observed cat-
egorical changes for QT corrections were
also within acceptable limits. Taken together,
these BP and ECG results did not identify



222 ANGELO CAMPOREALE ET AL.

any significant cardiovascular risks in this
adult population after up to 1 year of treat-
ment with atomoxetine beyond those already
known; clinicians should consider the current
prescribing information on cardiovascular
risks for atomoxetine, and evaluate and mon-
itor each individual patient accordingly®’.

Atomoxetine has been associated with
weight loss during treatment in children!8-20
and adults®?°. In the current study, body
weight decreased after 24 weeks of atomox-
etine treatment, but appeared to plateau after
an additional 25 weeks of treatment, despite
significant differences at the 25-week time
point between atomoxetine and placebo. The
difference from placebo may have been mag-
nified by a rebound in weight gain in those
randomized to placebo; however, only 1
placebo-treated patient discontinued during
double-blind treatment due to weight gain.
These results are comparable with results of
a long-term study of atomoxetine in adults®
and are consistent with findings in children’.

Patients with ADHD are at greater risk for
suicidal behavior than the general public®®.
Whether this increased risk is due to the im-
pulsivity inherent in ADHD, other comorbid
psychiatric illnesses, or to other factors that
have yet to be identified is unknown. No pa-
tient in atomoxetine ADHD trials has com-
mitted suicide, and high rates of suicide
ideation in both children and adults are un-
common. However, small, but significantly
higher rates of suicidal ideation have been re-
ported in a pediatric ADHD population
treated with atomoxetine vs. placebo™. In the
current study, CSSR-S results from double-
blind treatment did not suggest a link be-
tween atomoxetine and suicidality; there
were no significant differences between treat-
ments, and no randomized patient discontin-

ued due to a suicide-related event. Further-
more, there were no significant differences be-
tween treatments in the HAMD and HAMA,
supporting the hypothesis that atomoxetine
did not negatively impact depression or anx-
iety, respectively.

Several factors limit the interpretation of
the data presented here. No comparisons with
other drugs were included. The ability to
generalize these results to typical outpatients
is somewhat limited, as patients in this study
had relatively fewer comorbid medical con-
ditions and concomitant medications than
their general outpatient counterparts. Fur-
thermore, the low rate of AEs and discontin-
uations during double-blind treatment may be
artifacts of the fact that all patients in the
double-blind treatment phase of this study
had been treated with atomoxetine for 24
weeks before randomisation. Indeed, these
data only describe a subpopulation that re-
sponded to atomoxetine and were compliant
with the lengthy study protocol schedule.

This study demonstrated that atomoxetine
exhibited an acceptable safety profile in
adults with ADHD during 24 weeks of treat-
ment and during an additional 25 weeks of
double-blind treatment in the largest clinical
trial of ADHD in adults to date. No clinically
meaningful rebound effects related to safety
were seen after abrupt discontinuation of ato-
moxetine, suggesting that patients do not
need to be tapered when discontinuing treat-
ment. Patients and their physicians will need
to balance the value of an individual’s treat-
ment against the risk and management of po-
tential side effects. Individuals that achieve an
acceptable level of improvement in ADHD
symptoms and atomoxetine tolerability are
those who should consider continued medical
treatment.
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