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portion of elderly individuals in the United States and glo-
bal populations.1,2 Hirschfeld et al.3 reported that 1.6% of
individuals aged 55 to 64 screen positive for bipolar disor-
der using a self-completed screening tool, the Mood Dis-
order Questionnaire, as do 0.5% of individuals age 65 and
older. Among older adults, bipolar illness may be first
manifested in young adulthood, persisting into later life
or, alternatively, may be of more recent onset.4 Unfortu-
nately, clinicians struggling to meet the needs of geriatric
patients with bipolar disorder have few evidence-based
studies on which to base treatment decisions, and they
often must contend with issues of psychiatric and medical
comorbidity in these vulnerable individuals.5,6 Medica-
tions that are noted to be first-line therapies in younger
bipolar populations, such as lithium and some of the anti-
convulsant compounds,7,8 are potentially problematic in
some elderly individuals due to side effects such as
tremor, worsening renal function, or sedation.5,6 A small
but growing literature highlights the complexities of treat-
ment of late-life bipolar disorder,5,9 and additional treat-
ment strategies for bipolar disorder in older adults are
urgently needed.10,11 Aripiprazole is an atypical antipsy-
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Objective: Bipolar disorder in older adult
populations has gained increasing attention due
to the growing proportion of elderly in the United
States and worldwide. A continuing unmet need
is the identification of agents that are generally
well-tolerated and effective in later life bipolar
disorder. Aripiprazole is an atypical antipsychotic
compound that is approved by the U.S. Food and
Drug Administration for the treatment of bipolar
mania and for the long-term treatment of bipolar
disorder. This study is an open-label, prospective
trial of aripiprazole therapy in 20 older adult pa-
tients with bipolar disorder.

Method: Older adults with bipolar I disorder
(confirmed by the Mini-International Neuropsy-
chiatric Interview) who were currently subopti-
mally responsive to their prescribed medication
treatments received 12 weeks of open-label ari-
piprazole added on to existing mood stabilizer
medication treatment. Aripiprazole was initiated
at 5 mg daily and increased as tolerated. Efficacy
outcomes included psychopathology measures
(the Young Mania Rating Scale [YMRS] and the
Hamilton Rating Scale for Depression [HAM-
D]), extrapyramidal symptoms, and a level of
functioning measure (the Global Assessment
Scale [GAS]). The study was conducted from
April 2004 to June 2005.

Results: Twenty older adults (mean age = 59.6
years, range 50–83 years) received aripiprazole
therapy. Compared to baseline, individuals
had significant reductions in mean depression
scores (HAM-D baseline = 13.8, HAM-D end
point = 6.1, p < .001), as well as mania scores
(YMRS baseline = 8.6, YMRS end point = 3.9,
p < .03). There were also significant improve-
ments in functional status as measured by the
GAS (p < .001). The mean ± SD daily dose of
aripiprazole was 10.26 ± 4.9 mg/day. Overall,
aripiprazole was adequately tolerated in this
older adult population.

Conclusion: Aripiprazole therapy may reduce
symptoms in bipolar older adults, and it appears
to be reasonably tolerated. However, larger, con-
trolled trials are needed to confirm these prelimi-
nary findings.
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he issue of older adults with bipolar disorder has
gained increasing attention due to the growing pro-
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chotic compound with partial agonist activity at the dopa-
mine D2 and 5-HT1A receptors and antagonist activity at
the 5-HT2A receptors.12,13 Aripiprazole is approved by the
U.S. Food and Drug Administration for the treatment of
bipolar mania and for the long-term treatment of bipolar
disorder. Centorrino et al.14 recently noted the apparently
benign adverse-effect profile of aripiprazole, including
limited weight gain, in a population of 142 adult inpatients
treated for a variety of disorders. Relatively low risk of
weight gain and metabolic concerns may be a particularly
attractive aspect of this compound for older populations,
which are predisposed to obesity and diabetes. This article
is a first report of a prospective trial of adjunctive aripipra-
zole therapy among 20 older adults with bipolar disorder.

METHOD

This study was an open-label, 12-week prospective
trial of add-on aripiprazole therapy in 20 older adults
(aged 50 and older) with bipolar type I disorder as con-
firmed by the Mini-International Neuropsychiatric Inter-
view (M.I.N.I.).15 The study was conducted from April
2004 to June 2005 in the ambulatory care setting of Uni-
versity Hospitals of Cleveland in Ohio. It focused on older
adults with bipolar disorder who were currently receiving
medication treatment for their symptoms but who contin-
ued to experience either residual symptoms of their illness
or were experiencing burdensome side effects from cur-
rently prescribed psychotropic compounds. This type of
older adult with bipolar illness is common in typical clini-
cal practice settings and may be conceptualized as having
suboptimal response to bipolar medication treatments. In-
dividuals were defined as suboptimally responsive to cur-
rent psychotropic treatments and eligible to participate if,
based on either self-report or report of care providers, they
had (1) behaviors and symptoms of irritability, agitation,
mood lability, or diminished ability to interact with others
in their place of residence (N = 9, 45% of patients en-
rolled); (2) diminished ability to take care of basic per-
sonal needs in their place of residence due to symptoms of
bipolar disorder (N = 2, 10% of patients enrolled); or (3)
intolerance to current psychotropic medications (N = 9,
45% of patients enrolled). Some individuals (N = 6, 30%
of patients enrolled) fit more than 1 of the suboptimal re-
sponse criteria. A single rater, trained to study protocol
procedures, screened for suboptimal response entry crite-
ria with clinical assessment concurrence by the study prin-
cipal investigator (M.S.). All patients provided written in-
formed consent, and the study protocol was approved by
the local institutional review board. Individuals with acute
medical illness and those with a clinical diagnosis of de-
mentia were excluded from study participation.

Patients were continued on treatment with their exist-
ing mood-stabilizing medication and, upon enrollment,
were initiated on aripiprazole augmentation treatment.

The initial starting dose of aripiprazole was 5 mg/day,
with gradual upward titration as tolerated. Initiation of
new antipsychotic medications was not permitted during
the course of the study, and antipsychotic medications
prescribed at study start were tapered and discontinued by
week 4 of the study if possible. Measured symptom and
psychopathology outcomes included the Young Mania
Rating Scale (YMRS)16 and the Hamilton Rating Scale
for Depression (HAM-D).17 Extrapyramidal symptoms
were evaluated with the Abnormal Involuntary Movement
Scale,18 the Barnes Akathisia Scale,19 and the Simpson-
Angus Scale.20 Level of functioning was assessed with the
Global Assessment Scale (GAS).18 All rating scale mea-
sures were conducted at baseline and at the conclusion of
weeks 1, 2, 4, 8, and 12 (end of study). Patients had base-
line assessment of basic serum chemistry, metabolic pro-
file, complete blood count with differential, vital signs,
weight, and electrocardiogram (ECG) at baseline. Vital
signs and weight were assessed at each study visit, and
laboratory testing and ECG were repeated at end of study.

Efficacy and safety results were calculated using de-
scriptive statistics. Scores for each rating scale over time
were evaluated using paired t test comparing baseline and
last available assessment of each measure. The intent-to-
treat (ITT) population was defined as individuals who re-
ceived at least 1 dose of aripiprazole.

RESULTS

Clinical Characteristics of the Sample
Table 1 illustrates the clinical characteristics of the

sample at baseline. Mean ± SD age was 59.6 ± 8.5 years,

Table 1. Clinical Characteristics of 20 Older Adults With
Bipolar Disorder Receiving Adjunctive Aripiprazole Therapy
Variable Value

Sex, N (%)
Male 6 (30)
Female 14 (70)

Age, mean ± SD (range), y 59.55 ± 8.5 (50–83)
Ethnicity, N (%)

White 16 (80)
African American 4 (20)

Traditional mood stabilizer treatment, N (%)
Lithium 3 (15)
Valproate 3 (15)
Lamotrigine 8 (40)

Most common comorbid medical
conditions, N (%)

Hypertension 11 (55)
Arthritis 9 (45)
Coronary artery disease 7 (35)
Diabetes 3 (15)
Hyperlipidemia 3 (15)
Asthma 3 (15)
Chronic pain/fibromyalgia 3 (15)
Migraine 3 (15)

Dose of aripiprazole at end of study, 10.26 ± 4.9 (5–20)
mean ± SD (range), mg/d
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range 50–83 years, and most individuals were female
(N = 14, 70%) and white (N = 16, 80%). At baseline, the
majority of these older bipolar patients had moderate-to-
mild depressive symptoms (mean ± SD HAM-D score =
13.8 ± 6.6, range 1–30). There were 2 individuals with
mania at baseline (subject with mania, YMRS score = 21
and subject with mixed mania, YMRS score = 22). Psy-
chotic symptoms were present in 1 individual (5%) as
identified on the M.I.N.I.

Most individuals (N = 13, 65%) were maintained on
traditional mood stabilizing medications at baseline, in-
cluding lithium (N = 3, 15%), divalproex (N = 3, 15%),
and lamotrigine (N = 8, 40%). There were 8 individuals
(40%) who were maintained on antidepressant medi-
cations. There were 8 individuals who were receiving
antipsychotic medication at study initiation. Antipsychotic
medications were tapered and discontinued during the
first 4 weeks of the study. However, 5 individuals could
not be entirely tapered off antipsychotic medication.
Among this group, 4 individuals would not agree to
discontinuation of low-dose quetiapine (25–100 mg/day)
for management of insomnia, and 1 individual with a
history of very severe depression/suicidality remained
on low-dose olanzapine (5 mg/day), as it appeared to
have benefited him in the past, and it was felt that dis-
continuation of the olanzapine might lead to clinical wors-
ening. Three patients (15%) were receiving maintenance
benzodiazepines, 2 individuals were receiving benz-
tropine, and 1 individual (with bipolar depression)  was
receiving a maintenance stimulant compound for treat-
ment of comorbid adult attention-deficit/hyperactivity
disorder.

Comorbid medical conditions were common and
included hypertension (N = 11, 55%), arthritis (N = 9,
45%), coronary artery disease (N = 7, 35%), diabetes
(N = 3, 15%), hyperlipidemia (N = 3, 15%), asthma (N =
3, 15%), chronic pain/fibromyalgia (N = 3, 15%), mi-
graine (N = 3, 15%), hypothyroidism (N = 2, 10%), gas-
troesophageal reflux disease/irritable bowel syndrome
(N = 2, 10%), and psoriasis (N = 1, 5%).

Efficacy
Table 2 illustrates psychopathology, functional status,

and extrapyramidal ratings scores at all study assessment
points. HAM-D improvement was substantial and sig-
nificant (p = .0004), while YMRS scores improved signif-
icantly (p = .0267) but only modestly. The 2 patients
with mania had significant clinical improvement (YMRS
score = 21 at baseline and YMRS score = 2 at end point
for 1 individual, and YMRS score = 22 at baseline and
4 at end point for a second individual). One patient
had been receiving outpatient electroconvulsive therapy
(ECT) on a monthly basis for treatment of recurrent de-
pressive symptoms just prior to enrollment, and this indi-
vidual was able to discontinue maintenance ECT within 4
weeks after beginning aripiprazole therapy. There were
also significant improvements in functional status as mea-
sured by the GAS (p < .001).

There was no significant difference in treatment
response based on change from baseline on YMRS,
HAM-D, and GAS scores comparing individuals who
were identified as intolerant to prescribed psychotropic
medications prior to entering study versus individuals
who did not have intolerance to medication prior to enter-
ing study (p > .05). While study entry criteria for subopti-
mal response were not reassessed at study end point,
16/20 individuals (all those who completed the study on
aripiprazole) elected to continue study medication after
the study was concluded.

Tolerability
Aripiprazole was fairly well tolerated in this older

adult bipolar population. Four patients prematurely dis-
continued study medication; however, no patients discon-
tinued prematurely due to adverse events. Reasons for
premature study discontinuation included lack of efficacy
in 2 patients (10%) and nonadherence with medication in
2 patients (10%). One patient in this outpatient study
was nonadherent to study protocol and procedures prior
to taking a single dose of aripiprazole and thus is not
included in the ITT dataset. The majority of patients

Table 2. Psychopathology, Functional Status and Extrapyramidal Rating Scale Scores Among 20 Older Adults With Bipolar
Disorder Receiving 12 Weeks of Adjunctive Aripiprazole Therapya

Measure

Time in Study YMRS HAM-D GAS AIMS SAS BAS

Baseline 8.63 ± 5.66* 13.78 ± 6.64** 57.58 ± 5.98** 0.94 ± 2.41 0.39 ± 1.42 0.44 ± 1.04
Week 1 8.71 ± 4.50 8.82 ± 3.97 63.65 ± 6.86 0.29 ± 1.21 0.18 ± 0.53 0.24 ± 0.75
Week 2 8.44 ± 4.90 6.50 ± 4.76 67.83 ± 10.38 0.39 ± 0.98 0.06 ± 0.24 0.56 ± 1.29
Week 4 6.31 ± 3.61 7.19 ± 4.75 71.13 ± 11.37 0.47 ± 1.06 0.38 ± 0.62 0.62 ± 1.36
Week 8 4.40 ± 3.50 8.33 ± 6.88 72.93 ± 12.42 0.33 ± 1.29 0.20 ± 0.77 0.13 ± 0.52
Week 12 3.94 ± 2.05 6.06 ± 3.71 77.19 ± 10.61 0.19 ± 0.75 0.38 ± 0.81 0.31 ± 1.25
aValues are shown as mean ± SD.
*p < .05 for paired t test: change from baseline vs. last observed value.
**p < .01 for paired t test: change from baseline vs. last observed value.
Abbreviations: AIMS = Abnormal Involuntary Movement Scale, BAS = Barnes Akathisia Scale, GAS = Global Assessment Scale,

HAM-D = 17-item Hamilton Rating Scale for Depression, SAS = Simpson-Angus Scale, YMRS = Young Mania Rating Scale.
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(N = 12, 63%) did not experience adverse effects on ari-
piprazole therapy.

As might be expected, there was a trend for greater
medical comorbidity among individuals who experienced
adverse effects (mean ± SD number of comorbid medical
conditions in adverse effect group = 3.0 ± 1.8 vs. mean ±
SD number of comorbid medical conditions in nonadverse
effects group = 1.9 ± 1.1), p = .075, t = 1.5, df = 11.

Adverse effects experienced by this group of older
bipolar patients included restlessness (N = 3, 15.8%),
weight gain over 7% of baseline (N = 3, 15.8%), sedation
(N = 2, 10.5%), insomnia (N = 1, 5.3%), drooling (N = 1,
5.3%), and diarrhea/loose stools (N = 1, 5.3%). Mean ±
SD body weight was 86.3 ± 20.10 kg at baseline and
88.6 ± 18.09 kg at end point, with mean ± SD weight gain
of 1.4 ± 3.86 kg after 12 weeks (p = .1292). Extrapyrami-
dal symptom ratings were not significantly different from
baseline to end point (p > .05). Mean ± SD daily dose of
aripiprazole was 10.26 ± 4.9 mg/day, range 5–20 mg/day.
Mean ± SD baseline and end point serum glucose (non-
fasting) levels were 95.6 ± 15.8 mg/dL and 86.4 ± 10.2
mg/dL, respectively (p = .031); mean ± SD baseline and
end point serum triglyceride levels (nonfasting) were
155.5 ± 103.0 mg/dL and 153.5 ± 92.2 mg/dL, respec-
tively (p = .916); mean baseline and end point serum low-
density lipoprotein levels were 119.2 ± 28.4 mg/dL and
106.6 ± 31.7 mg/dL, respectively (p = .242); and mean ±
SD baseline and end point serum high-density lipoprotein
levels were 58.8 ± 21.5 mg/dL and 57.1 ± 19.0 mg/dL,
respectively (p = .490). There were no clinically signifi-
cant changes in vital signs, laboratory testing, or ECG.

DISCUSSION

This open-label, pilot study of adjunctive aripiprazole
therapy suggests that aripiprazole may reduce symptoms
in bipolar older adults, and it appears to be adequately tol-
erated. The majority of older bipolar patients in this study
were experiencing moderate/mild depressive symptoms at
baseline, and there was an overall significantly positive
improvement in depressive symptoms.

There are few prospective studies of geriatric bipolar
disorder,9 and to the best of our knowledge, no published
randomized, controlled trials. Findings from retrospective
analyses and case reports suggest that the atypical antipsy-
chotics olanzapine,21 risperidone,22,23 quetiapine,24 and
clozapine25 may be of benefit in the treatment of geriatric
bipolar patients. Our findings suggest that aripiprazole
may also be efficacious and well-tolerated in later life bi-
polar disorder, particularly among individuals with bi-
polar depression.

The challenge of managing bipolar depression has been
highlighted by a number of publications.26–28 Un-
fortunately, the majority of individuals with bipolar disor-
der experience substantial intervals of depressed mood,

with coexistent decline in functioning and quality of
life.27,29 Depp et al.30 recently evaluated health-related
quality of life among middle-aged and older adults with
bipolar disorder and noted that depressive symptoms,
along with psychosis and cognitive impairment, signifi-
cantly contribute to reduced quality of life. There are a
limited number of agents known to be efficacious for the
treatment of bipolar depression, and use of antidepressant
compounds is potentially problematic due to possible
precipitation of mania or rapid cycling.7 Among older
adults, the addition of multiple psychotropic agents to sta-
bilize mood and treat depressive symptoms may be a
greater concern due to the risks of polypharmacy in the
elderly.31,32

Recently, Simon and Nemeroff33 demonstrated that
use of aripiprazole is an effective augmentation strategy
for improving therapeutic response in patients with
treatment-refractory unipolar depression. This finding
is consistent with other reports noting the effects of im-
provement in depressive symptoms and global func-
tioning with the addition of an atypical antipsychotic
compound to the treatment regimen of patients with de-
pression.34–36 Aripiprazole is a partial agonist of the dopa-
mine D2 and serotonin 5-HT1A receptors and an antagonist
of the serotonin 5-HT2A receptor.12,13 It has been specu-
lated that partial 5-HT1A receptor agonism may be associ-
ated with antidepressant effects.12,33,37 Among individuals
with bipolar depression, the atypical antipsychotics que-
tiapine and olanzapine have both been demonstrated to
have antidepressant effects.38,39

Aripiprazole was adequately tolerated in this older
adult population, with the primary side effects being rest-
lessness and weight gain (15.8% for each) and sedation
(10.5%). Mean weight increase was approximately 1.4
kg. The older adult bipolar sample in this study had sub-
stantial medical comorbidity consistent with reports in
geriatric bipolar populations noted by other investiga-
tors.30 Depp et al.30 demonstrated that bipolar older adults
(mean age = 57.6 years) have significantly more medical
comorbidity compared to similarly aged individuals with
schizophrenia (mean age = 58.5 years) and individuals
with no psychiatric illness (mean age = 64.7 years). In the
study reported here, there was a trend for individuals with
greater baseline medical comorbidity to experience more
adverse effects with aripiprazole therapy. While recent
publications have highlighted potential risks of use of
atypical and typical antipsychotics in elderly patients, pri-
marily among individuals with dementia,40–42 there are
conflicting reports regarding the risk of antipsychotic
medication treatment in populations with serious mental
illness. Enger et al.43 noted that, among patients with
schizophrenia, cardiovascular risk is inversely associated
with intensity of use of antipsychotic drugs and that risk
of myocardial infarct is reduced with increased exposure
to antipsychotic medication treatments. Larger, controlled
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trials are needed to more fully understand the potential
risks and benefits of the scope of available treatments for
bipolar disorder among geriatric populations.

The findings of this study must be interpreted cau-
tiously, given the limitations of small sample size, open-
label, add-on design, and lack of a control group or pla-
cebo arm. The continuation of previously prescribed
bipolar medication treatments may have contributed to
improvement in symptoms. An additional limitation is
that no minimum symptom rating scale criteria were used
for sample selection. Baseline symptom scores were on
average low for mania and mild to moderate for depres-
sion, and these scores limit ability to detect efficacy for
reduction in symptoms and subsequent interpretation of
results. Finally, the sample mean age of approximately 60
years is not representative of the “old-old” populations
seen in some geriatric-focused studies, and results cannot
necessarily be extrapolated to the oldest geriatric bipolar
populations.

CONCLUSION

This uncontrolled prospective study of aripiprazole
therapy in older adults suggests that individuals who are
suboptimally responsive to traditional mood stabilizing
medication may benefit from adjunctive aripiprazole. Ari-
piprazole was adequately tolerated in this older popula-
tion with substantial medical comorbidity. Older adults
with bipolar depression appeared to have significant im-
provements in depressive symptoms, a finding of particu-
lar interest given the typical difficulty in treating bipolar
depression and the effects of residual depressive symp-
toms on health-related quality of life.

Drug names: aripiprazole (Abilify), benztropine (Cogentin and
others), clozapine (Fazaclo, Clozaril, and others), lamotrigine
(Lamictal and others), lithium (Lithobid, Eskalith, and others),
olanzapine (Zyprexa), quetiapine (Seroquel), valproate (Depakote
and others).
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