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Adjunctive Armodafinil for Major Depressive Episodes  
Associated With Bipolar I Disorder: A Randomized, Multicenter,  

Double-Blind, Placebo-Controlled, Proof-of-Concept Study
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Objective: To evaluate the efficacy and safety  
of armodafinil, the longer-lasting isomer of modaf-
inil, when used adjunctively in patients with bipolar 
depression.

Method: In this 8-week, multicenter, randomized, 
double-blind, placebo-controlled study conducted 
between June 2007 and December 2008, patients who 
were experiencing a major depressive episode associ-
ated with bipolar I disorder (according to DSM-IV-TR 
criteria) despite treatment with lithium, olanzapine, 
or valproic acid were randomly assigned to adjunctive 
armodafinil 150 mg/d (n = 128) or placebo (n = 129) 
administered once daily in the morning. The primary 
outcome measure was change from baseline in the  
total 30-item Inventory of Depressive Symptomatology, 
Clinician-Rated (IDS-C30) score. Secondary outcomes 
included changes from baseline in scores on the  
Montgomery-Åsberg Depression Rating Scale,  
among other psychological symptom scales. Statistical 
analyses were performed using analysis of covariance 
(ANCOVA), with study drug and concurrent mood 
stabilizer treatment for bipolar disorder as factors and 
the corresponding baseline value as a covariate. A pre-
specified sensitivity analysis was done using analysis  
of variance (ANOVA) if a statistically significant  
treatment-by-baseline interaction was found.  
Tolerability was also assessed.

Results: A significant baseline-by-treatment inter-
action in the total IDS-C30 score (P = .08) was found. 
Patients administered adjunctive armodafinil showed 
greater improvement in depressive symptoms as seen 
in the greater mean ± SD change on the total IDS-C30 
score (−15.8 ± 11.57) compared with the placebo group 
(−12.8 ± 12.54) (ANOVA: P = .044; ANCOVA: P = .074). 
No differences between treatment groups were observed 
in secondary outcomes. Adverse events reported more 
frequently in patients receiving adjunctive armodafinil 
were headache, diarrhea, and insomnia. Armodafinil 
was not associated with an increased incidence and/
or severity of suicidality, depression, or mania or with 
changes in metabolic profile measurements.

Conclusions: In this proof-of-concept study,  
adjunctive armodafinil 150 mg/d appeared to improve 
depressive symptoms according to some, but not all, 
measures and was generally well tolerated in patients 
with bipolar depression.
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B ipolar disorder is a lifelong, episodic mood disorder in 
which illness-related deficits in mood and cognition 

result in substantial disability associated with work, family, 
and social life.1 It is estimated across countries that 1% of 
the general adult population has bipolar I disorder2 but that 
the full spectrum of bipolar disorders increases the lifetime 
prevalence to 4.5% (1.0% for bipolar I, 1.1% for bipolar II, 
and 2.4% for subthreshold bipolar disorder).3 On the softer 
end of the spectrum, among those disorders characterized 
by hypomanic episodes, depressive symptoms are even 
more prominent than bipolar I disorder.4 The majority of 
the symptom burden and disability associated with bipolar 
disorder occurs when patients are in the depressive phase 
of the illness.5,6 Patients are most likely to commit suicide, 
which is believed to occur in 15% of patients, during the 
depressed phase.7 Growing evidence suggests that there is 
an increased prevalence of comorbid medical illnesses (most 
often cardiovascular disease and diabetes) associated with 
bipolar disorder compared to the age-adjusted general popu-
lation. These comorbid conditions are now believed to be the 
primary explanation for why patients with the disorder die 
approximately 25 years earlier than the general population.8,9 
Unfortunately, although there are numerous treatments for 
mania, there are only a limited number of effective treatments 
for the depressed phase of the disorder. For these reasons, 
there is a compelling need to develop more effective and bet-
ter tolerated treatments for this disorder, particularly those 
targeting the depressed phase of the illness—the mood state 
that accounts for the greatest morbidity and mortality.10,11

The Stanley Foundation Bipolar Network recently 
conducted a study with modafinil,12 a medication with a 
mechanism of action different from any agent previously 
studied—primarily medications in the antidepressant, anti-
psychotic, and anticonvulsant classes—for the treatment of 
bipolar depression. In the 6-week, randomized, double-blind, 
placebo-controlled study, adjunctive modafinil was shown to 
possess efficacy in the treatment of major depressive episodes 
associated with bipolar I or II disorder, independent of the 
compound’s effect on sleepiness or fatigue.12 Armodafinil, 
the longer-lasting isomer of modafinil, has been shown to 
be effective for, and approved in the United States for, once-
daily treatment of excessive sleepiness associated with treated 
obstructive sleep apnea,13,14 shift work disorder,15 and narco-
lepsy.16 However, armodafinil has never been studied as an 
adjunctive treatment for bipolar depression. This proof-of-
concept study was designed to evaluate the antidepressant 
efficacy of armodafinil when used adjunctively in patients 
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with bipolar I disorder whose major depressive episode was 
inadequately responsive to treatment with lithium, valproic 
acid, and/or olanzapine.

METHOD

Study Design
This 8-week, randomized, double-blind, placebo-

controlled, parallel-group, fixed-dosage, multicenter, 
proof-of-concept study evaluated armodafinil 150 mg/d, 
administered once daily in the morning, in patients with  
bipolar I disorder who were experiencing a major depressive 
episode despite adequate treatment with lithium, olanzapine, 
or valproic acid. Medical record documentation or a medi-
cal history provided by the patient and reliable informants 
was used to establish at least 1 previous manic or mixed epi-
sode. The study was conducted at 42 centers in the United 
States, Romania, Bulgaria, and Hungary from June 2007 to 
December 2008. It was conducted in accordance with the 
International Conference on Harmonisation’s Guideline for 
Good Clinical Practice17 and approved by the independent 
ethics committee or institutional review board at each par-
ticipating center. Written informed consent was obtained 
from each patient prior to screening.

Patients
To be included in this study, outpatient men or women 

between 18 and 65 years of age underwent a 1- to 2-week 
screening period during which they had to be diagnosed 
as experiencing a major depressive episode associated with 
bipolar I disorder, using the Structured Clinical Interview for 
DSM-IV-TR Axis I Disorders.18 The patient’s major depres-
sive episode had to have started at least 4 weeks and no more 
than 12 months before the screening visit. Symptom sever-
ity requirements included (1) a 16-item Quick Inventory 
of Depressive Symptomatology, Self-Report (QIDS-SR16)19 
score ≥ 13; (2) a Clinical Global Impressions-Bipolar Version 
(CGI-BP)20 rating for depression ≥ 4 (at least moderately ill); 
and (3) a Young Mania Rating Scale (YMRS)21 total score 
≤ 10, with a score of 0 or 1 on items 1 (elevated mood), 2 
(increased motor activity-energy), and 3 (sexual interest). 
In addition, the major depressive episode was required to 
be inadequately responsive to treatment with 1 or 2 of the 
following—lithium, olanzapine, or valproic acid—for at 
least 8 weeks prior to screening. Patients had to be taking 
olanzapine at a dose of ≥ 5 mg/d, lithium with plasma levels 
of ≥ 0.6 mEq/L, or valproic acid with plasma levels of ≥ 50  
µg/mL for ≥ 4 weeks prior to baseline.

Patients were excluded if they had (1) been receiving 
psychotherapy started within 2 months before screening, 
or any cognitive-behavioral therapy within 2 months before 
screening, or any psychotherapy targeting the symptoms of 
depression; (2) any clinically significant uncontrolled medical 
or surgical condition (treated or untreated); (3) another Axis 
I disorder that was the primary focus of treatment within 6 
months before screening, or any Axis II disorder that would 
interfere with the conduct of the study; (4) active psychotic 

symptoms; (5) a history of alcohol or substance abuse or de-
pendence (except nicotine) within 3 months of screening, or 
current substance abuse; (6) a history of stimulant-induced 
mania; (7) < 6 hours/night of sleep during the 4 weeks be-
fore screening; (8) previous treatment with modafinil or 
armodafinil; (9) a history of clinically significant cutaneous 
drug reaction or a history of clinically significant hypersen-
sitivity reaction; (10) a score of ≥ 20 on the Hamilton Anxiety 
Rating Scale (HARS)22; (11) a decrease of ≥ 25% on the 
Montgomery-Åsberg Depression Rating Scale (MADRS)23 
or a decrease of ≥ 30% on the QIDS-SR16 during screening; 
(12) a risk of imminent self-harm or a score of ≥ 4 on item 10 
(suicidal thoughts) of the MADRS or a score of ≥ 2 on item 
18 (suicidal ideation) of the 30-item Inventory of Depres-
sive Symptomatology, Clinician-Rated (IDS-C30)24; or (13) 
any history of homicidal ideation or significant aggression. 
Women of childbearing potential who were unwilling to use 
a medically accepted method of birth control, including a 
barrier method in conjunction with a steroidal contracep-
tive, were also excluded.

Screening assessments also included history of suicid-
ality using the Columbia Suicide History Form,25 medical 
and psychiatric history, vital signs measurements, clinical 
laboratory tests (including a pregnancy test for women of 
childbearing age), physical exam, electrocardiogram (ECG), 
urine drug screen, and review of prior and concomitant 
medications.

Treatments
Eligible patients were randomly assigned in a 1:1 ratio to 

armodafinil 150 mg/d or matching placebo. The study drug 
was administered once daily in the morning beginning with 
50 mg/d (1 tablet) on day 1 and was titrated by 50-mg incre-
ments on days 2 and 4 to 150 mg/d (3 tablets). During the 
study, the investigator could decrease the dose to 100 mg/d 
in the interest of safety or tolerability. Once the dose was 
lowered, however, it could not be increased.

Outcome Measures
During the treatment period, visits to the clinic were 

scheduled for weeks 1, 2, 3, 4, 6, and 8. A safety follow-up 
evaluation was performed 1 week after the patient’s last dose 
of study drug.

Efficacy. The primary outcome measure was the mean 
change from baseline to final visit in the total score on the 
IDS-C30, a standardized, 30-item, clinician-rated scale used 
to assess the severity of a patient’s depressive symptoms on 
the basis of DSM-IV criteria.24

Scales used to assess the secondary outcome measures 
included the IDS-C30, MADRS, HARS, CGI-BP, QIDS-SR16, 
and Quality of Life Enjoyment and Satisfaction Question-
naire, Short Form (Q-LES-Q-SF).26 The secondary outcomes 
assessed using the IDS-C30 were mean change from baseline 
in total score at each visit; mean change from baseline to 
weeks 4 and 8 and the final visit in the combined score for 
insomnia-related items 1 (sleep-onset insomnia), 2 (mid-
nocturnal insomnia), and 3 (early morning insomnia); mean 
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Figure 1. Disposition of Patients With Bipolar Depression 
Receiving Adjunctive Armodafinil 150 mg/d or Placebo

 

Screened
(N = 543)

Randomly
assigned
(N = 257)

Armodafinil, n (%): 

Evaluable for safety, n (%): 
Evaluable for efficacy, n (%): 

Evaluable for safety, n (%): 
Evaluable for efficacy, n (%): 

Completed, n (%): 

Placebo, n (%): 

Not randomly assigned (n = 286)
Met exclusion criteria: 
Did not meet exclusion criteria: 
Consent withdrawn: 
Lost to follow-up: 
Adverse event: 
Other reasons: 

Discontinued, n (%): 
Adverse event: 
Protocol violation: 
Lost to follow-up: 
Consent withdrawn: 
Noncompliance with

study procedures: 
Lack of efficacy: 
Other: 

Discontinued, n (%): 
Adverse event: 
Protocol violation: 
Lost to follow-up: 
Consent withdrawn: 
Noncompliance with

study procedures: 
Lack of efficacy: 
Other: 

143
106

13
8
2

14

128 (100)

126 (98)
124 (97)

39 (30)
16 (13)
10 (8)

4 (3)
3 (2)

3 (2)

2 (2)

89 (70) Completed, n (%): 90 (70)

1 (< 1)

129 (100)

125 (97)
123 (95)

39 (30)
11 (9)

7 (5)
6 (5)
9 (7)

3 (2)
2 (2)

1 (< 1)

change in combined score for energy-related items 4 (hyper-
somnia), 20 (energy/fatigability), 23 (psychomotor slowing), 
and 30 (psychomotor agitation); and mean change in indi-
vidual score for items 4 (hypersomnia) and 5 (sad mood). 
The response (> 50% reduction in total score) and remission 
(total score of ≤ 11) rates on the IDS-C30 at each visit and the 
sustained (over the final 4 weeks) response and remission 
rates on the IDS-C30 at final visit were also measured. Addi-
tional secondary outcome measures for severity of depressive 
symptoms included the change from baseline in the MADRS 
total score and on individual items 1 (apparent sadness) and 
2 (reported sadness) at weeks 4 and 8 and the final visit and 
the change from baseline in the QIDS-SR16 total score at 
each visit. Anxiety and quality of life were measured by the 
change from baseline in the HARS and Q-LES-Q-SF scores, 
respectively, at weeks 4 and 8 and at final visit. The propor-
tion of responders according to the CGI-BP ratings (much 
improved [a rating of 2] or very much improved [a rating of 
1]) was assessed for depression, mania, and bipolar disorder 
at each visit.

Tolerability. Adverse events were recorded at all patient 
contacts. Vital signs measurements and concomitant medica-
tion usage were evaluated at all visits, while ECG and physical 
exams were performed at screening and final visit. The effects 
of armodafinil on sleep were assessed by asking questions 
at all visits, including time to fall asleep at night, number of 
times awake at night, time spent awake and time spent asleep 
at night, and time sleeping during the day. Clinical labora-
tory testing was performed at weeks 1, 4, and 8. If at any time 
during the study period an evaluation of suicidality was nec-
essary, the investigator used the Columbia Suicide Severity 
Rating Scale27 in addition to clinical evaluation.

The YMRS was used at baseline and at each visit to assess 
the presence of hypomanic or manic symptoms. Any patient 
with a YMRS score ≥ 15, or who met the criteria for manic or 
mixed episode, was immediately withdrawn from the study.

Data obtained regarding metabolic changes included base-
line body weight, baseline body mass index, changes in body 
weight (including the proportion of subjects experiencing a 
clinically significant change [ie, a change of ≥ 7%], absolute 
change in body weight, and the proportion of subjects report-
ing increased body weight as an adverse event), change from 
baseline in blood cholesterol, and change from baseline in 
blood glucose.

Statistical Analysis
The safety analysis set included all patients who received 

at least 1 dose of study drug. The efficacy analysis set in-
cluded all patients who received at least 1 dose of study drug 
and completed at least 1 postbaseline IDS-C30 assessment. 
For the efficacy analysis, a last-observation-carried-forward 
approach was used for the final visit. Patient demograph-
ics, patient baseline characteristics, and continuous variables 
were summarized using descriptive statistics. Tolerability 
outcomes were summarized using descriptive statistics for 
continuous variables and patient counts and percentages for 
categorical variables.

The primary and secondary efficacy variables were ana-
lyzed using an analysis of covariance (ANCOVA), with study 
drug and concurrent mood stabilizer treatment for bipolar 
disorder as factors and the corresponding baseline value as 
a covariate. Analysis of covariance assumes there is no sig-
nificant treatment-by-baseline interaction. If there was a 
significant treatment-by-baseline interaction (P ≤ .10), the 
primary efficacy variable was to be analyzed using analysis 
of variance (ANOVA) as a sensitivity analysis. For each test, a 
2-sided P value below .05 was considered to indicate statisti-
cal significance. All categorical variables were analyzed using 
a Cochran-Mantel-Haenszel test controlling for concurrent 
treatment for bipolar I disorder at each visit.

RESULTS

Patient Disposition
Of the 543 patients screened (Figure 1), 257 were randomly 

assigned to receive adjunctive armodafinil (n = 128) or place-
bo (n = 129). The safety group included the 251 patients (98%) 
who received at least 1 dose of study medication. Of these, 
247 patients (96%) had at least 1 postbaseline assessment and 
were analyzed for efficacy in the intent-to-treat population. 
The percentage of patients in each arm who completed the 
study was identical (70%). The most common reason for 
withdrawal in both groups was related to adverse events; 16 
patients (13%) in the armodafinil group and 11 patients (9%) 
in the placebo group discontinued for this reason.

There were no significant differences in demographic 
characteristics between the groups (Table 1). The mean ± SD 
age was 43.7 ± 11.47 years, and 54% were women. The base-
line clinical characteristics were also similar for both groups, 
with mean baseline MADRS scores consistent with moderate 
to severe depression.28
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The administration of sedative-hypnotics up to 3 times a 
week was permitted during the study. Fewer patients in the 
armodafinil group (13%) received concomitant benzodiaz-
epines or sleep aids compared with patients in the placebo 
group (24%). The most common sedative-hypnotics taken 
in the armodafinil and placebo groups, respectively, were as 
follows: lorazepam, 6% and 6%; zolpidem, 4% and 13%; and 
clonazepam, 2% and 2%.

Efficacy
Primary analyses. Mean ± SD baseline IDS-C30 scores 

were 37.4 ± 7.42 for patients in the armodafinil group and 
36.3 ± 6.74 for patients in the placebo group. Patients who 
received adjunctive armodafinil at a dose of 150 mg/d, once 
daily in the morning, demonstrated significantly greater 
improvement in depressive symptoms compared with the 
placebo group (Figure 2). Analysis of the primary outcome 
measure showed that mean ± SD decreases from baseline to 
final visit on the IDS-C30 were −15.8 ± 11.57 compared with 
−12.8 ± 12.54 following armodafinil and placebo adminis-
tration, respectively (ANCOVA with baseline as a covariate, 
P = .0742). However, a statistically significant treatment-by-
baseline interaction (P = .08) was seen in the IDS-C30 total 
score, which violated the assumption of parallelism on which 
the ANCOVA was based. Therefore, as specified in the study 

protocol, the data were analyzed using ANOVA without base-
line as a covariate, and a statistically significant (P = .0439) 
benefit of armodafinil over placebo was observed. The 
treatment-by-baseline interaction observed in the analysis 
of the total score from the IDS-C30 appeared to be related to 
improvement following placebo administration observed in 
some patients who had a baseline IDS-C30 total score above 
40, as shown in the distribution of baseline scores and change 
in total IDS-C30 score by individuals (Figure 3).

Secondary analyses. Total scores from the IDS-C30 showed 
that administration of adjunctive armodafinil resulted in 
greater improvement in depressive symptomatology for pa-
tients in the armodafinil group when compared with those 
in the placebo group at each visit, although these differences 
did not always reach statistical significance (Table 2). No 
differences were seen in IDS-C30 response or remission rates 
or in rates of response or remission sustained over the last 4 
weeks of study drug administration (Table 3). The mean ± SD 
change in MADRS score from baseline to final visit was 
−12.5 ± 10.21 within the armodafinil group compared with 
−11.0 ± 10.47 within the placebo group (ANCOVA, P = .097). 
No significant improvement was observed in any other sec-
ondary outcome measures of depression, anxiety, bipolar 
disorder, or quality of life as assessed by the MADRS, HARS, 
CGI-BP, QIDS-SR16, or Q-LES-Q-SF.

Safety and Tolerability
The most common adverse events in patients receiving 

adjunctive armodafinil were headache (11% vs 10% for pa-
tients receiving placebo), insomnia (10% vs 8%), and diarrhea 
(10% vs 6%) (Table 4). The adverse events were generally 
mild to moderate in intensity. Six patients experienced a se-
rious adverse event during the study, including mania (2 in 
the placebo group), depression (1 in the armodafinil group; 1 
in the placebo group), epididymal cyst (1 in the armodafinil 
group), and small intestinal obstruction (1 in the armodafinil 
group). Sixteen patients (13%) in the armodafinil group dis-
continued treatment due to an adverse event compared with 
11 patients (9%) in the placebo group. The most common 
adverse events cited by patients in the armodafinil group 
as the reason for discontinuation included anxiety (n = 3), 
depression (n = 2), and restlessness (n = 2).

Patients receiving armodafinil experienced a similar inci-
dence of psychiatric adverse events compared with patients 
in the placebo group. Of the psychiatric adverse events re-
ported, only insomnia (10% vs 8% in the placebo group), 
restlessness (6% vs < 1%), anxiety (4% vs 2%), and hypo-
mania (2% vs < 1%) were experienced more often in the 
armodafinil group compared with the placebo group. Three 
patients in the armodafinil group experienced an adverse 
event of mania, hypomania, or mixed episode (1 with ma-
nia and 2 with hypomania), but no patients discontinued 
due to these adverse events. Seven patients in the placebo 
group reported these adverse events (5 with mania, 1 with 
hypomania, and 1 with a mixed episode) and 5 discon-
tinued the study. There was no overall difference between 
groups in symptoms of mania and hypomania, as shown 

Table 1. Patient Baseline Demographic and Clinical 
Characteristics by Treatment Group (N = 257)

Characteristic
Armodafinil 

(n = 128)
Placebo 
(n = 129)

Age, mean ± SD, y 42.6 ± 11.34 44.9 ± 11.53
Gender, male, n (%) 64 (50) 53 (41)
Race, n (%)

White 87 (68) 91 (71)
Black 35 (27) 35 (27)
Other 6 (5) 3 (2)

Height, mean ± SD, cm 171.3 ± 9.61 170.3 ± 10.47
Weight, mean ± SD, kg 88.7 ± 21.29 86.3 ± 21.35
Body mass index (kg/m2), mean ± SD 30.4 ± 7.77 29.8 ± 7.49
Columbia Suicide History Form, n (%)

Actual attempts 17 (13) 37 (29)
Ever thought of committing suicide 40 (31) 60 (47)

Bipolar I medications, n (%)
Olanzapine 43 (34) 34 (26)
Lithium 37 (29) 35 (27)
Valproic acida 57 (45) 65 (50)

CGI-BP ratings for depression, n (%)
Moderately ill 94 (73) 87 (67)
Markedly ill 32 (25) 38 (30)
Severely ill 2 (2) 4 (3)

IDS-C30
b total score, mean ± SD 37.4 ± 7.42 36.3 ± 6.74

MADRSb total score, mean ± SD 26.6 ± 6.11 27.3 ± 5.42
QIDS-SR16

b total score, mean ± SD 16.3 ± 2.85 15.9 ± 2.66
Q-LES-Q-SFb total score, mean ± SD 44.7 ± 9.19 43.3 ± 9.39
HARSb total score, mean ± SD 13.3 ± 3.65 13.5 ± 3.54
YMRSc total score, mean ± SD 4.5 ± 2.65 4.5 ± 2.58
aIncludes valproic acid, valproate semisodium, and valproate sodium.
bEfficacy analysis group (armodafinil, n = 124; placebo, n = 123).
cSafety analysis group (armodafinil, n = 126; placebo, n = 125).
Abbreviations: CGI-BP = Clinical Global Impressions-Bipolar Version; 

HARS = Hamilton Anxiety Rating Scale; IDS-C30 = 30-item Inventory of 
Depressive Symptomatology, Clinician-Rated; MADRS = Montgomery-
Åsberg Depression Rating Scale; QIDS-SR16 = 16-item Quick Inventory 
of Depressive Symptomatology, Self-Report; Q-LES-Q-SF = Quality 
of Life Enjoyment and Satisfaction Questionnaire-Short Form; 
YMRS = Young Mania Rating Scale.
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by the mean ± SD change from baseline to final visit in the 
total score on the YMRS of −0.6 ± 3.45 for those patients 
receiving armodafinil compared with 0.6 ± 4.62 for those 
receiving placebo. Two patients in each group experienced 
an adverse event of worsening depression, and all 4 patients 
discontinued because of the depression. While no suicide at-
tempts were reported during this study, 6 patients (3 in each 
group) reported emergent or worsening suicidal ideation. 
One patient in the armodafinil group discontinued because 
of suicidal ideation. Results from the sleep questionnaire 

showed no clinically relevant mean changes in night-
time sleep between groups.

There were no significant changes in mean 
clinical laboratory values, ECG parameters, and 
physical exam findings for patients receiving ad-
junctive armodafinil. No hypersensitivity reactions 
or serious skin-related adverse events were reported. 
One patient in the armodafinil group discontinued 
because of acute urticaria that resolved upon stop-
ping the drug. Mean ± SD increases in heart rate of 
2.6 ± 9.08 beats per minute within the armodafinil 
group and 1.9 ± 10.17 beats per minute within the pla-
cebo group were not considered clinically meaningful 
by study investigators. A mild elevation in gamma 
glutamyltransferase (GGT) and a mild decrease in 
uric acid in the armodafinil group compared with 
the placebo group were consistent with the known 
profile of armodafinil.

Baseline body weight and body mass index were 
comparable between groups (see Table 1). The mean 
absolute ± SD increase in body weight from base-
line to final visit was 0.1 ± 3.23 kg for patients in the  
armodafinil group and 1.0 ± 2.64 kg for patients in 
the placebo group. Clinically significant increases 

(≥ 7%) in body weight were reported by 4 patients receiving 
armodafinil and 8 patients receiving placebo. The number 
of patients reporting weight gain as an adverse event was 1 
(< 1%) in the armodafinil group and 6 (5%) in the placebo 
group. Clinically significant decreases (≥ 7%) in body weight 
were reported by 4 patients receiving armodafinil and no 
patient receiving placebo. The mean change from baseline 
to final visit in total cholesterol was 0.0 ± 0.65 mmol/L for 
patients in the armodafinil group vs −0.1 ± 0.69 mmol/L 
in the placebo group. The mean change from baseline in 
blood glucose was 0.1 ± 1.09 mmol/L for patients in the  
armodafinil group and 0.4 ± 1.68 mmol/L for patients in  
the placebo group.

DISCUSSION

This proof-of-concept study is the first randomized, 
parallel-group, placebo-controlled study to evaluate the ef-
ficacy of adjunctive armodafinil in the treatment of bipolar 
I depression over 8 weeks. According to the primary out-
come analysis, the adjunctive use of armodafinil was found 
to significantly improve depressive symptoms compared 
with placebo, with a mean difference of 3.0 points between 
the groups in reduction from baseline in the total IDS-C30 
score at final visit. Decreases from baseline in the IDS-C30 
score at final visit for the armodafinil and placebo groups 
were −15.8 and −12.8 points, respectively, in the current 
study. In a prior study12 with modafinil and placebo in pa-
tients with bipolar disease, the differences from baseline in  
IDS-C30 scores were −10.5 points for modafinil and −5.82 
points for placebo. Again, the placebo response for modafinil 
looks considerably smaller than the armodafinil response. 
This finding suggests that a larger placebo effect (rather than 

Figure 2. Mean ± SEM Change From Baseline in Total Score on the 
30-Item Inventory of Depressive Symptomatology, Clinician-Rated 
(IDS-C30) for Patients With Bipolar Depression Receiving Adjunctive 
Armodafinil 150 mg/d Versus Placebo

*P = .027 (ANCOVA) versus placebo.
**P = .044 (ANOVA) and P = .074 (ANCOVA) versus placebo.
Abbreviations: ANCOVA = analysis of covariance, ANOVA = analysis of variance.
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than rates seen previously (46%–60%) in studies of adjunctive 
treatments for bipolar depression.29–31 The high completion 
rate and the lack of difference in discontinuations due to 
adverse events between groups (armodafinil 13% vs placebo 
9%) indicate that armodafinil 150 mg/d is generally well tol-
erated for use in patients with bipolar I disorder currently 
being administered lithium, valproic acid, and/or olanza-
pine. The most frequently reported adverse events among 
patients who received armodafinil were headache, diarrhea, 
and insomnia. Among psychiatric adverse events, insom-
nia, restlessness, anxiety, and hypomania were reported 
more in the armodafinil group compared with the placebo 
group, although the reported incidences were ≤ 10% for all of 
these events, and the differences from the incidences in the  
placebo group were small. No differences were observed 
between the groups on the basis of responses on the sleep 
questionnaire or the mean change in YMRS score from 
baseline to final visit. The lack of observed differences in 
blood sugar, total cholesterol, rates of clinically significant 
increases in body weight (≥ 7%), and absolute differences in 
body weight between groups suggests that armodafinil has 
a benign metabolic profile.

At present, quetiapine is the only medication approved 
by regulatory agencies for use as a monotherapy in the treat-
ment of major depressive episodes associated with bipolar I 
or II disorder.30,31 In clinical practice, the short-term use of 
the conventional antidepressants and the atypical antipsy-
chotic agents is quite common. However, only 1 combination 
formulation, the olanzapine-fluoxetine combination,29 has 
been approved for use.32 The guidelines for bipolar disor-
der from the British Association for Psychopharmacology33 
report that there is an evidence base supporting the adjunc-
tive use of antidepressants in bipolar depression but caution 
against first-line use of antidepressants.33 In addition, clini-
cal studies have reported conflicting results regarding the 
efficacy of antidepressants in patients experiencing a major 
depressive episode associated with bipolar disorder, includ-
ing one large, double-blind, randomized study34 of patients 
with bipolar I or II depression in which the adjunctive use 
of antidepressants failed to confer additional benefit over 
mood stabilizers alone.34

There is one large-scale, double-blind, placebo-controlled 
study that has been successfully conducted for the adjunc-
tive treatment of bipolar depression.35 The use of adjunctive 
designs noticeably improves the generalizability of findings 

Table 2. Mean ± SD Change in IDS-C30 Total Score From 
Baseline to Individual Visits

Visit

Armodafinil 
(n = 124), 

Mean ± SD

Placebo 
(n = 123), 

Mean ± SD
P 

Value 95% CI
Week 1 −6.7 ± 8.47 −4.8 ± 6.74 .0795 −3.67 to 0.21
Week 2 −10.6 ± 10.09 −7.7 ± 8.81 .0272 −5.16 to −0.31
Week 3 −13.0 ± 10.15 −10.6 ± 9.62 .0802 −5.06 to 0.29
Week 4 −14.2 ± 10.88 −12.6 ± 8.78 .2407 −4.33 to 1.09
Week 6 −16.8 ± 11.10 −14.1 ± 10.55 .0502 −6.03 to 0.00
Week 8 −17.8 ± 10.60 −14.9 ± 11.98 .0612 −6.17 to 0.14
Final visit −15.8 ± 11.57 −12.8 ± 12.54 .0439a −5.67 to 0.27
aDue to the significant treatment-by-baseline interaction (P ≤ .10), the 

primary efficacy variable was analyzed using analysis of variance as a 
sensitivity analysis.

Abbreviation: IDS-C30 = 30-item Inventory of Depressive 
Symptomatology, Clinician-Rated.

Table 4. Adverse Events Reported in ≥ 5% of Patients Treated 
With Armodafinil

Adverse Event
Armodafinil 

(n = 126), n (%)
Placebo 

(n= 125), n (%)
Headache 14 (11) 12 (10)
Insomnia 13 (10) 10 (8)
Diarrhea 12 (10) 8 (6)
Nausea 9 (7) 6 (5)
Dry mouth 8 (6) 5 (4)
Restlessness 7 (6) 1 (< 1)
Somnolence 6 (5) 2 (2)
Upper respiratory tract infection 6 (5) 9 (7)
 

Table 3. Change From Baseline to Final Visit in Secondary 
Efficacy Measurements

Measure
Armodafinil 

(n = 124)
Placebo 
(n = 123) P Value

IDS-C30, n (%)
Response 46 (37) 47 (38) .8960
Remission 30 (24) 22 (18) .1980

IDS-C30 sustained at final  
visit, n (%)

Response 23 (19) 17 (14) .3129
Remission 13 (10) 8 (7) .2575

MADRS, mean ± SD −12.5 ± 10.21 −11.0 ± 10.47 .0965
QIDS-SR16, mean ± SD −7.4 ± 4.85 −6.7 ± 5.52 .3814
CGI-BP responder,a n (%)

Depression 64 (52) 60 (49) .6631
Mania 8 (6) 4 (3) .2263
Bipolar disorder 60 (48) 58 (44) .4774

IDS-C30 items, mean ± SD
Insomnia-related (items 1, 2, 

and 3)
−1.6 ± 2.43 −1.2 ± 2.72 .1565

Hypersomnia (item 4) −0.4 ± 0.85 −0.2 ± 0.80 .0862
Fatigue and energy-related 

(items 4, 20, 23, and 30)
−2.5 ± 2.41 −2.1 ± 2.53 .1927

Sad mood (item 5) −1.1 ± 0.96 −1.0 ± 0.98 .5663
MADRS items, mean ± SD

Apparent sadness (item 1) −1.7 ± 1.56 −1.5 ± 1.62 .1556
Reported sadness (item 2) −2.0 ± 1.63 −1.7 ± 1.62 .1661

HARS, mean ± SD −3.8 ± 5.64 −3.8 ± 5.00 .7791
Q-LES-Q-SF, mean ± SD 8.3 ± 10.26 8.2 ± 11.16 .5427
aProportion of patients “much improved” or “very much improved.”
Abbreviations: CGI-BP = Clinical Global Impressions-Bipolar Version; 

HARS = Hamilton Anxiety Rating Scale; IDS-C30 = 30-item Inventory of 
Depressive Symptomatology, Clinician-Rated; MADRS = Montgomery-
Åsberg Depression Rating Scale; QIDS-SR16 = 16-item Quick Inventory 
of Depressive Symptomatology, Self-Report; Q-LES-Q-SF = Quality of 
Life Enjoyment and Satisfaction Questionnaire-Short Form.

a smaller drug effect, or some combination thereof) may 
have contributed to a less robust efficacy finding with the 
current study. Compared to baseline, there was also a nu-
merically but not significantly greater decrease in severity of 
symptoms according to the IDS-C30 at each visit.

Results for the mean MADRS total score at final visit 
in the armodafinil compared with placebo group did not 
confirm the results observed for the IDS-C30. No significant 
differences between treatment groups were observed in the 
secondary outcome analyses.

Of the patients randomly assigned, 70% in each group 
completed the entire study. This completion rate is higher 
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from clinical studies because most patients with bipolar 
disorder will require combination therapy. This study is 
unique in that it represents an initial large-scale attempt to 
develop an adjunctive medication other than a psychotro-
pic drug (antipsychotic, anticonvulsant, or antidepressant) 
for the treatment of depressive symptoms associated with  
bipolar disorder. There exists a need to develop other classes 
of medications for use in the treatment of mood disorders, 
especially medications with potentially novel mechanisms 
of action and benign adverse event profiles. However, this 
study had several limitations—most notable among them is 
the lack of confirmation of the primary outcome analysis by 
the various secondary outcome measures, which challenges 
the reliability and validity of the primary finding. We believe 
this discrepancy may possibly be explained by the significant 
correlation between the distribution of baseline total scores 
and the change from baseline by individuals on the primary 
outcome measure, which is graphically displayed in Figure 3 
and shows improvement observed following placebo admin-
istration in some patients who had baseline IDS-C30 total 
scores of 40 and above.

We conclude that adjunctive armodafinil 150 mg/d im-
proved depressive symptoms by some but not all measures 
and that armodafinil appears to be generally well tolerated 
for the treatment of nonpsychotic major depressive episodes 
associated with bipolar I disorder in patients who are cur-
rently not responding to treatment with lithium, valproic 
acid, and/or olanzapine. Further research of adjunctive 
armodafinil is warranted for the treatment of acute bipolar 
depression.

Drug names: armodafinil (Nuvigil), clonazepam (Klonopin and others), 
lithium (Lithobid and others), lorazepam (Ativan and others), modafinil 
(Provigil), olanzapine (Zyprexa), olanzapine-fluoxetine (Symbyax),  
valproate sodium (Depacon and others), valproic acid (Stavzor, 
Depakene, and others), zolpidem (Ambien, Edluar, and others).
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