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Objective: To compare the effects of mainte-
nance treatment with aripiprazole or placebo on 
the incidence of metabolic syndrome in bipolar 
disorder.

Method: Patients with DSM-IV bipolar I disor-
der were stabilized on aripiprazole therapy for 6–18 
weeks prior to double-blind random assignment 
to aripiprazole or placebo for 26 weeks. The rate of 
metabolic syndrome in each group was calculated  
at maintenance phase baseline (randomization)  
and endpoint for evaluable patients using a last-
observation-carried-forward (LOCF) approach. 
Metabolic syndrome was defined using the National 
Cholesterol Education Program Adult Treatment 
Panel III criteria. The study was conducted from 
March 2000 to June 2003 at 76 centers in Argentina, 
Mexico, and the United States.

Results: At entry into the maintenance phase, 
45/125 patients (36.0%) overall met criteria for 
metabolic syndrome. Mean changes in the 5 compo-
nents of metabolic syndrome (waist circumference, 
triglyceride levels, high-density lipoprotein cho-
lesterol level, blood pressure, and glucose level) 
from baseline to week 26 were small except for a 
meaningful reduction in triglycerides (placebo 
–18.9 mg/dL; aripiprazole –11.5 mg/dL). By the 
end of the maintenance phase (endpoint, LOCF), 
5/18 placebo-treated patients (27.8%) and 4/14 
aripiprazole-treated patients (28.6%) no longer met 
metabolic syndrome criteria. The proportion of 
patients with metabolic syndrome was similar in 
the placebo and aripiprazole groups at both baseline 
and week 26. There were no significant changes in 
any of the individual components of metabolic syn-
drome between aripiprazole- and placebo-treated 
patients during maintenance phase treatment.

Conclusions: The prevalence of metabolic syn-
drome in patients with bipolar disorder is higher 
than that commonly reported in the general popu-
lation. The effect of 26 weeks of treatment with 
aripiprazole on the incidence of metabolic syn-
drome and its components was similar to placebo.
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Individuals with major mental disorders are at high 
risk for morbidity and mortality, with cardiovascular 

(CV) disease as a primary contributor.1 In fact, psychiatric 
inpatients and outpatients treated within the public sec-
tor die 25–30 years earlier than the general population.2 
Clustering of CV risk factors, such as abdominal obesity, 
hyperglycemia, dyslipidemia, and hypertension, is described 
as metabolic syndrome according to the National Cholesterol 
Education Program Adult Treatment Panel III (NCEP ATP 
III)3 expert panel criteria, and it confers substantial CV risk 
above that of the simple arithmetic sum of the individual 
risk factors.4

Recent literature shows a higher prevalence of metabolic 
syndrome in patients with bipolar disorder than that ex-
pected for age- and gender-matched controls in the general 
population.5,6 For example, the prevalence of metabolic 
syndrome in 194 Spanish patients was 60% higher than 
in controls, while a report from the Veterans Administra-
tion System showed that 49% of patients met the criteria 
for metabolic syndrome.7 In both studies, low levels of 
high-density lipoprotein (HDL)-cholesterol (HDL-C), ab-
dominal obesity, and hypertriglyceridemia were particularly 
common. Indeed, obesity is more prevalent in bipolar dis-
order than the general population6,8 and is associated with 
a worse prognosis9 and a history of attempted suicide.6 
Patients with bipolar disorder frequently present with con-
siderable additional medical burden9 yet are less likely to 
receive adequate care for CV-related conditions10,11 and face 
substantial difficulties when accessing medical care.12 As a 
result, implementation of programs to reduce the incidence 
of metabolic syndrome is likely to be more difficult in pa-
tients with bipolar disorder than in the general population.6 
Minimizing metabolic risks associated with psychotropic 
treatment in patients with bipolar disorder is, therefore, an 
important clinical priority.

Recently, there has been increasing interest in the use of 
atypical antipsychotics for bipolar disorder, but some atypi-
cal antipsychotics increase CV risk factors, while others may 
not.13,14 In a recent study evaluating the prevalence of meta-
bolic syndrome in 125 patients with bipolar disorder who 
had received at least 3 months’ treatment with atypical anti-
psychotics (quetiapine, risperidone, or olanzapine), mood 
stabilizers, or a combination of atypical antipsychotics and 
mood stabilizers, 32% of patients met NCEP ATP III criteria 
for metabolic syndrome.15 The rate of metabolic syndrome 
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was significantly higher in patients receiving atypical anti-
psychotics alone, or in combination with mood stabilizers, 
compared with patients receiving mood stabilizers alone.

Furthermore, atypical antipsychotic use contributes to 
the increased prevalence of obesity among patients with bi-
polar disorder.6 Aripiprazole is pharmacologically distinct 
from other atypical antipsychotics16,17 and thus represents 
an agent with a low potential for weight gain, diabetes risk, 
or a worsening lipid profile.18 Moreover, aripiprazole is not 
associated with significant changes in body weight or other 
metabolic parameters compared with placebo in patients 
with bipolar disorder.19–21 The safety and efficacy of ari-
piprazole for the treatment of bipolar disorder have been 
demonstrated in short- and longer-term studies.19,21,22 Re-
cently, a double-blind, placebo-controlled, 26-week study 
showed that aripiprazole was superior to placebo in delay-
ing the time to relapse of a mood episode and reducing the 
number of relapses in patients with bipolar I disorder with a 
recent manic or mixed episode.20

To our knowledge, previous registration trials of atypical 
antipsychotics have not evaluated the incidence of metabolic 
syndrome during maintenance phase treatment of bipolar 
disorder. The present analysis is believed to be the first to 
estimate the rate of metabolic syndrome and its individual 
components over long-term use with any atypical antipsy-
chotic monotherapy versus placebo. The objectives of the 
current analyses were to investigate further the prevalence 
(ie, the number of cases in a population at a given time) 
and incidence (the number of new cases over time) of meta-
bolic syndrome in patients with bipolar I disorder and to 
test whether aripiprazole differentially affects the risk for de-
veloping metabolic syndrome and its individual component 
items over 26 weeks of maintenance treatment.

METHOD

Study Design
The current analysis to assess the prevalence and inci-

dence of metabolic syndrome and its components uses data 
collected during a previously reported 26-week, randomized, 
double-blind, parallel-group, placebo-controlled aripipra-
zole study in patients with bipolar I disorder conducted from 
March 2000 to June 2003 at 76 centers in Argentina, Mexico, 
and the United States.20

After stabilization (Young Mania Rating Scale23 total 
score ≤ 10 and a Montgomery-Asberg Depression Rating 
Scale24 total score ≤ 13 during 4 consecutive visits over a 
minimum of 6 weeks) with open-label aripiprazole (15 or 
30 mg/d), patients were eligible for entry into the double-
blind phase of the study. Patients were randomly assigned 
(1:1) to receive either the aripiprazole dose they had been 
taking at the end of stabilization or placebo for an initial 
26-week treatment period, the results of which have been 
reported elsewhere.20

All study sites received prior institutional review board/
institutional ethics committee approval before study initia-
tion, and all patients provided written informed consent.

Patients
Participants met the criteria for bipolar I disorder ac-

cording to the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition,25 with diagnoses being performed 
using the Structured Clinical Interview for DSM26 or the 
Mini-International Neuropsychiatric Interview (MINI).27 
Details of the inclusion and exclusion criteria are available 
in the publication of the first 26-week double-blind phase.20 
Briefly, patients were eligible for entry into the stabilization 
phase of the study if they had either recently completed a 
3-week, placebo-controlled acute mania study of aripipra-
zole, if they met eligibility criteria for an acute mania study 
but had declined participation, or if they had experienced 
a manic or mixed episode requiring hospitalization and 
treatment within the previous 3 months. All psychotropic 
medications, except lorazepam and anticholinergic agents, 
were discontinued prior to enrollment.

Efficacy Measures and Analyses
The primary efficacy endpoint of the original study was 

the time to relapse for a mood episode (manic, depressive, or 
mixed) during the initial 26-week, double-blind treatment 
period20 and the 74-week, double-blind extension phase.28 
Time to relapse was defined as discontinuation due to lack 
of efficacy.

The current analysis assessed the prevalence of meta-
bolic syndrome and each of its components at maintenance 
phase baseline (randomization) and at week 26 in evaluable 
patients who had metabolic measures for all 5 criteria for 
metabolic syndrome (last-observation-carried-forward 
[LOCF] analysis). Patients who were rolled over from a 
previous aripiprazole study did not have full results re-
corded across all metabolic syndrome criteria. Metabolic 
syndrome was defined according to the NCEP ATP III 
definition29 as meeting at least 3 of the following 5 criteria: 
waist circumference > 102 cm (men) or > 88 cm (women); 
triglycerides ≥ 150 mg/dL; HDL-C < 40 mg/dL (men) or < 50 
mg/dL (women); systolic blood pressure (BP) ≥ 130 mm Hg 
and diastolic BP ≥ 85 mm Hg; blood glucose ≥ 100 mg/dL. 
Blood samples for determination of serum triglycerides, 
HDL-C, and blood glucose were collected from combined 
fasting and nonfasting patients. Supine systolic and diastolic 
measurements were used for the analysis. Waist circumfer-
ence was measured at minimal respiration at the smallest 
circumference of the waist (the “natural” waistline); data on 
waist circumference were not systematically collected after 
week 26. Mean change in weight and body mass index (BMI) 
was also measured.

Dosing Schedule
Study medication was administered orally, once daily, at 

approximately the same time each day. During the stabili-
zation phase, patients received open-label treatment with 
aripiprazole at a starting dose of 30 mg/d. The dose could be 
decreased to 15 mg/d at any time, depending on tolerability. 
After entry into the double-blind phase of the study, patients 
were assigned, in a double-blind manner, to continue the 
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dose of aripiprazole that they had been taking at the end of 
the stabilization phase or to receive placebo. Based on the 
investigator’s assessment of therapeutic effect and tolerabil-
ity, the dose of aripiprazole could be increased to 30 mg/d 
or decreased to 15 mg/d at any time during the study.

Statistical Analysis
The effects of aripiprazole and placebo on the inci-

dence of metabolic syndrome and its components were 
compared using the Fisher exact test on 2 × 2 frequency 
tables of metabolic syndrome absent/present, or compo-
nent value normal/abnormal, as applicable. Mean change 
from baseline in the components of metabolic syndrome 
was evaluated using analysis of covariance with treatment 
as main effect and baseline component value as covariate. 
A P value of ≤ .05 was considered to be statistically sig-
nificant. Analyses were performed on LOCF data. For the 
determination of metabolic syndrome status, the last avail-
able observation for each of the 5 components was selected. 
Therefore, the 5 components used for evaluation may not 
necessarily have been measured at the same time point.

RESULTS

Patient Disposition and Baseline Characteristics
A total of 567 patients entered the stabilization phase 

of this study, of whom 206 patients completed the stabili-
zation phase and 161 entered the double-blind phase and 
were randomly assigned to placebo (n = 83) or aripiprazole 
(either 15 or 30 mg) (n = 78). In total, 67 patients com-
pleted the initial 26-week, double-blind period. Details 
of patient disposition during stabilization and the initial 
26-week, double-blind phase of the study20 have been de-
scribed previously, as have the baseline characteristics of 
patients randomly assigned to double-blind treatment.20 
Demographic characteristics among the 125 patients who 
had metabolic syndrome criteria evaluable at maintenance 
phase baseline were similar between those patients in the 
placebo and those in the aripiprazole groups: mean ± SD 
age: 40.8 ± 10.7 vs 38.2 ± 12.8 years; female: (73% vs 66%). 
In the placebo group, 21% were experiencing a mixed state 
as the index episode, and 79% were experiencing an index 
episode of mania, while in the aripiprazole group these 
values were 40% and 60%, respectively. The proportion 
of patients with rapid-cycling in the placebo group was 
13% and in the aripiprazole group was 21%. The major-
ity of patients in either group were white (placebo = 63%; 
aripiprazole = 64%). This analysis presents, for the first 
time, the baseline rates of metabolic syndrome and the 5 
individual components of the metabolic syndrome among 
patients stabilized on aripiprazole monotherapy for 6–18 
weeks. At maintenance phase baseline (randomization), 
metabolic syndrome was present in 38.8% of patients ran-
domly assigned to placebo and 32.8% of patients assigned 
to aripiprazole, giving an overall prevalence of 36.0%. 
Examination of the prevalence of metabolic syndrome 
among the subgroup of patients who did not have prior 

aripiprazole exposure, ie, de novo patients (n = 59), showed 
no difference from the population of rollover patients with 
prior aripiprazole use (n = 51) (metabolic syndrome rate: de 
novo [n = 22/59], 37.3%; rollover from prior aripiprazole use 
[n = 19/51], 37.3%). Also, at maintenance phase baseline, the 
mean (SD) values of glucose, triglycerides, HDL-C, blood 
pressure, and waist circumference were similar in the pa-
tients randomly assigned to placebo and those assigned to 
the aripiprazole group. The mean values were generally at 
or above the threshold for abnormal values. Patients in both 
groups had a mean duration of prior aripiprazole exposure 
of approximately 14 weeks (Table 1).

Mean Change From Baseline  
in Components of Metabolic Syndrome

At baseline (entry into 26-week double-blind treatment), 
125 patients had data available for all 5 metabolic syndrome 
criteria, and 94 patients also had evaluable data on the 5 
components of metabolic syndrome at endpoint (placebo 
n = 49; aripiprazole n = 45). The least squares mean change 
from baseline to week 26 in each of the 5 components of 
metabolic syndrome is shown in Figure 1. Most of the chang-
es that occurred over this time period were minimal. The  
largest change was seen in triglyceride levels, with a decrease 
of –18.9 mg/dL in the placebo group and –11.5 mg/dL in  
the aripiprazole group. Glucose levels showed the second 
largest change, with a decrease of –0.4 mg/dL in the placebo 
group and an increase of 4.1 mg/dL in the aripiprazole group 
(Figure 1).

In addition to the mean change in components of meta-
bolic syndrome, the mean change in weight and BMI was 
also calculated. Small changes in weight from baseline to 
endpoint were seen in both the placebo (mean [SD] base-
line = 88.1 [25.3] kg; least squares mean change ± SE at 
endpoint = –1.9 ± 1.1 kg) and aripiprazole groups (base-
line = 84.1 [20.4] kg; endpoint = +0.3 ± 1.1 kg, P = .147). 
Similarly, minimal changes in BMI from baseline to end-
point were seen with placebo (baseline = 30.8 [8.3] kg/m2; 
endpoint = –0.9 ± 0.4 kg/m2) or aripiprazole (baseline = 30.9 
[7.4] kg/m2; endpoint = +0.1 ± 0.4 kg/m2, P = .110).

Table 1. Metabolic Parameters at Maintenance Phase Baseline

Parameter
Placebo 
(n = 67)

Aripiprazole 
(n = 58)

Metabolic syndrome present, n (%) 26 (38.8) 19 (32.8)
Metabolic syndrome absent, n (%) 41 (61.2) 39 (67.2)
Duration of prior aripiprazole,  

mean (SD), d
96.3 (31.3) 101.0 (43.4)

Combined fasting and nonfasting 
glucose, mean (SD), mg/dL

95.2 (29.6) 91.1 (18.6)

Combined fasting and nonfasting 
triglycerides, mean (SD), mg/dL 

158.5 (133.4) 152.1 (98.8)

Combined fasting and nonfasting 
HDL-C, mean (SD), mg/dL

52.9 (20.4) 47.0 (14.0)

Supine systolic BP, mean (SD), mm Hg 117.3 (13.0) 118.6 (12.4)
Supine diastolic BP, mean (SD), mm Hg 74.3 (9.3) 73.4 (9.3)
Waist circumference, mean (SD), cm 98.2 (20.0) 101.4 (17.0)
Abbreviations: BP = blood pressure; HDL-C = high-density lipoprotein 

cholesterol.
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Metabolic Syndrome Status  
During Double-Blind Treatment

The percentages of patients 
who met the criteria for metabolic 
syndrome at week 26 stratified by 
the presence/absence of metabolic 
syndrome at maintenance phase 
baseline are shown in Figure 2.

Of the patients who had 
metabolic syndrome at baseline 
(aripiprazole, 14/45; placebo, 
18/49), the majority still met cri-
teria for the syndrome at week 
26 (aripiprazole, 10/14; 71.4%; 
placebo, 13/18, 72.2%, P > .99). 
Metabolic syndrome had resolved 
in 5/18 patients (27.8%) in the 
placebo group and 4/14 patients 
(28.6%) in the aripiprazole group 
(Figure 2). Among the patients 
who did not have metabolic syn-
drome at baseline (aripiprazole, 31/45; placebo, 31/49), the 
majority still did not have metabolic syndrome at week 26. 
A small proportion of patients had developed metabolic syn-
drome (aripiprazole, 6/31 [19.4%]; placebo, 4/31 [12.9%], 
P = .73; Figure 2).

Proportion of Patients Who Met  
Abnormal Criteria on Each of the 5 Components

The proportion of patients meeting criteria for each  
of the different components of metabolic syndrome (waist 
circumference > 102 cm [men] or > 88 cm [women]; tri-
glycerides ≥ 150 mg/dL; HDL-C < 40 mg/dL [men] or < 50 
mg/dL [women]; systolic BP ≥ 130 mm Hg and diastolic 
BP ≥ 85 mm Hg; blood glucose ≥ 100 mg/dL) was similar  
for both aripiprazole and placebo at randomization and at 
week 26 (Figure 3). At all time points and regardless of treat-
ment assignment, a greater proportion of patients met the 
criteria for high waist circumference, high triglyceride levels, 
or low HDL-C levels than for high glucose levels or high BP 
(Figure 3).

DISCUSSION

Analysis of data from this long-term, multicenter, random-
ized study investigating the safety and efficacy of aripiprazole 
as monotherapy in patients with bipolar I disorder suggests 
that the prevalence of metabolic syndrome in patients with 
bipolar I disorder is higher than observed in the general pop-
ulation; 36% of patients with bipolar I disorder entered the 
maintenance phase of this study with metabolic syndrome 
compared to 20% of adults in a similar age group in the US 
population.30 The rate of metabolic syndrome at baseline did 
not differ for patients without prior aripiprazole exposure 
enrolled de novo (37.2%) or those patients who were rolled 
over from a previous aripiprazole study (37.3%). Thus, prior 
involvement in a clinical trial and potential treatment with 

aripiprazole was not expected to affect the outcomes of the 
analyses presented herein. Given that metabolic syndrome 
is associated with a 2- to 3-fold increased risk of mortality 
due to coronary heart disease4,31 and a 7-fold risk of develop-
ing type 2 diabetes,32 the increased prevalence of metabolic 
syndrome is a particular cause for concern in those with 
bipolar disorder who are already at increased risk of medi-
cal morbidity and mortality versus the general population.33 
Furthermore, in addition to significantly increasing the risk 
for CV disease, metabolic syndrome (or at least some of its 
components) has been associated with worsened psychiatric 

Figure 2. Incidence of Metabolic Syndrome at Maintenance 
Phase Endpoint (week 26), Stratified by the Presence/Absence 
of Metabolic Syndrome at Maintenance Phase Baseline 
(randomization)a

aLast-observation-carried-forward data set.
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Abbreviations: LS = least squares, NS = not significant.
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outcomes, including a greater likelihood of attempted 
suicide.6

Results of this analysis also showed that treatment with 
aripiprazole can be used both short- and longer-term with-
out compromising the metabolic status of patients with 
bipolar disorder. After 26 weeks of treatment with aripip-
razole, resolution of the metabolic syndrome occurred in 
almost 30% of patients who initially met criteria for this 
disorder at baseline. Furthermore, the likelihood of devel-
oping new-onset metabolic syndrome during maintenance 
phase treatment was low and not significantly different from 
that of placebo. If any signal for improvement or worsen-
ing of metabolic syndrome is to be identified, it will likely 
come from a population that is sufficiently enriched for 
the risk factors under study, while in this trial 36% of pa-
tients met criteria for metabolic syndrome on entry into 
the maintenance phase. Reversal of metabolic syndrome 
has previously been observed in a small case series evalu-
ation of patients with schizophrenia following 3 months of 
treatment with aripiprazole.34 A larger, randomized trial of 
173 overweight subjects with schizophrenia treated with 
olanzapine found that switching to treatment with aripip-
razole for 16 weeks resulted in significant reductions in 
body weight, triglyceride levels, total cholesterol levels, and  
HDL-C levels.35 Taken together, these observations suggest 
that there is a low risk of metabolic compromise associated 
with aripiprazole treatment in patients with bipolar disorder, 
consistent with long-term studies of aripiprazole in patients 
with schizophrenia.36,37

Of the 5 components of metabolic syndrome, waist cir-
cumference, HDL-C levels, and triglyceride levels had the 
highest proportion of abnormalities in both the aripipra-
zole and placebo groups at randomization as well as at week 
26. The effect of 26 weeks of treatment with aripiprazole 
on the components of metabolic syndrome was also similar 
to placebo. Criteria for abdominal obesity, as measured by 

waist circumference, were met by over 60% of patients and 
consistently demonstrated the highest prevalence of the 5 
components of metabolic syndrome, suggesting that mea-
surement of waist circumference is a practical means for 
assessing metabolic risk in patients with bipolar disorder. 
This finding is in agreement with a study investigating the 
most clinically useful and cost-effective screening methods 
for metabolic syndrome, which showed that the presence of 
abdominal obesity was the most sensitive measure for de-
tecting metabolic syndrome.38 Thus, measuring body weight 
and/or waist circumference may provide the best and easiest 
method for evaluating metabolic health. The incidence of 
clinically significant weight gain in the population studied 
herein has previously been reported: 7 of 56 patients in the 
aripiprazole group and no patients in the placebo groups 
showed ≥ 7% weight gain.20 The 7 patients showing clini-
cally significant weight gain were distributed across BMI 
categories. The pragmatic utility of screening for abdominal 
obesity is underscored by recent evidence suggesting that, 
even among normal-weight individuals, an enlarged waist 
circumference indicates a worrisome level of underlying 
cardiometabolic abnormalities.39

Given the high prevalence of metabolic syndrome and 
the high levels of each of the individual component items 
at baseline, the findings of the present study suggest an ur-
gent need for appropriate monitoring of metabolic health in 
patients with bipolar disorder to enable early intervention 
and, expectantly, a reduction in medical morbidity. Ideally, 
intervention should involve the provision of diet and exer-
cise counseling to all patients with bipolar disorder, before 
the components of metabolic syndrome become evident 
and certainly once they are evident.6 Despite uniform agree-
ment that monitoring for metabolic syndrome is a necessary 
facet of clinical care, less than 20% of public mental health 
patients receive baseline glucose testing when atypical anti-
psychotics are initiated, and less than 10% receive baseline 

Figure 3. Prevalence of Each of the 5 Components of Metabolic Syndrome in Patients With Bipolar I Disorder at 
Randomization and Week 26a

aLast-observation-carried-forward data set.
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lipid testing.40 Even after the publication of highly cited 
guidelines for improving the standard of care for managing 
metabolic risk, routine cardiometabolic monitoring has only 
marginally improved.41

Until recently there has been a paucity of data on the ef-
fects of atypical antipsychotics on metabolic syndrome in 
patients with bipolar disorder. In 2004, when guidelines 
for metabolic risk monitoring were jointly published by  
the American Psychiatric Association and the American 
Diabetes Association, relatively limited epidemiologic data 
were available on aripiprazole and ziprasidone, the 2 atypi-
cal antipsychotics regarded as having the least risk of weight 
gain or other metabolic problems.18 Nearly 5 years later, 
there remain no long-term clinical trial data available on 
metabolic syndrome with ziprasidone in the treatment of 
bipolar disorder.

The long-term metabolic effects of antipsychotic use 
among patients with bipolar disorder have not been well 
documented; thus, the present data provide a valuable evi-
dence base to help guide clinical decision-making. However, 
the findings of this analysis should be considered in light of 
several limitations. First, while this study enrolled a signifi-
cant number of patients into the stabilization phase of this 
study (n = 567), data on metabolic status were missing for 
some of the patients who were rolled over from previous 
aripiprazole studies. Thus, while the mean exposure to ari-
piprazole (14 weeks) was similar for both the placebo and 
aripiprazole groups, we cannot with certainty account for 
any potential effect of being rolled over into this study from 
another aripiprazole clinical trial. Nevertheless, the rate of 
metabolic syndrome on entry into the maintenance phase 
was similar both for patients who had previously received 
aripiprazole in another study and for patients entering de 
novo. The metabolic effects of aripiprazole in patients with 
bipolar II disorder cannot be assessed, as these patients 
were excluded from participation. Likewise, we cannot de-
termine whether index episode influences the incidence of 
metabolic syndrome, as all patients were required to have 
experienced a recent manic or mixed episode. As this is not 
a true epidemiologic study, the rates of metabolic syndrome 
may be overestimated or underestimated. Overestimation 
of metabolic syndrome in both treatment arms may also 
have occurred from the inclusion of select samples of tri-
glyceride and glucose levels that were nonfasting. Such 
laboratory values still remain clinically informative, as 
nonfasting triglyceride levels highly correlate with cardio-
vascular risk. In fact, triglyceride levels measured 2–4 hours 
postprandially show a strong association with incident car-
diovascular events.42,43 It should be understood that this 
study was originally designed as a maintenance trial with 
time to relapse into a mood episode as the primary outcome 
measure. Rates of metabolic syndrome and the individual 
component items of metabolic syndrome were assessed as 
post hoc analyses. Thus, the study was neither designed nor 
powered to detect differences in the prevalence of metabolic 
syndrome between treatments. An additional limitation in-
cludes the potential for variation in the manner by which 

waist circumference was measured by study personnel. 
Thus, these analyses should still be considered exploratory. 
Additional data characterizing metabolic health outcomes 
beyond 26 weeks of observation would be useful. It should 
also be considered that the study population reported here 
for the 26-week double-blind phase of the study represents 
an enriched population of patients who responded to and 
were stabilized on aripiprazole treatment following a manic  
or mixed episode. Additional data in patients following a 
depressive episode may be of interest.

CONCLUSIONS

This study indicates that treatment of bipolar disorder 
with aripiprazole over 26 weeks does not compromise the 
metabolic status of this already at-risk patient group. The 
high prevalence of metabolic syndrome in this study popula-
tion at baseline further underscores the need for appropriate 
monitoring of metabolic health in patients with bipolar 
disorder.

Drug names: aripiprazole (Abilify), lorazepam (Ativan and others), 
olanzapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal and 
others), ziprasidone (Geodon).
Author affiliations: Case Western Reserve University School of  
Medicine, Cleveland, Ohio (Drs Kemp and Calabrese); Otsuka America 
Pharmaceutical, Inc, Rockville, Maryland (Drs Tran and Pikalov); Bristol-
Myers Squibb, Plainsboro, New Jersey (Mr Eudicone and Dr Baker).
Potential conflicts of interest: Dr Kemp is a consultant to Bristol-Myers 
Squibb; has received research support from the National Alliance for 
Research on Schizophrenia and Depression (NARSAD) and the  
International Society for Bipolar Disorders Research Fellowship Award; 
and is a member of the speakers/advisory boards for AstraZeneca and 
Pfizer. Dr Calabrese receives federal funding from the Department of 
Defense, Health Resources Services Administration, and the National 
Institute of Mental Health; receives research funding or grants from the 
Cleveland Foundation, NARSAD, Repligen, and the Stanley Medical 
Research Institute; serves on advisory boards for Abbott, AstraZeneca, 
Bristol-Myers Squibb, Cephalon, Dainippon Sumitomo, Forest, the 
France Foundation, GlaxoSmithKline, Janssen, Johnson & Johnson, 
Lundbeck, Neurosearch, Organon (a part of Schering-Plough),  
OrthoMcNeil, Otsuka, Pfizer, Repligen, Servier, Solvay/Wyeth, Supernus, 
and Synosia; has participated in CME Activities for Abbott, AstraZeneca, 
Bristol-Myers Squibb, the France Foundation, GlaxoSmithKline, Janssen, 
Johnson & Johnson, Organon (a part of Schering-Plough), Pfizer, sanofi-
aventis, and Solvay/Wyeth; and receives research grants from Abbott, 
AstraZeneca, Bristol-Myers Squibb, Cephalon, Eli Lilly, GlaxoSmithKline, 
Janssen, Takeda, and Wyeth. Dr Tran is an employee of Otsuka America 
Pharmaceutical, Inc. Dr Pikalov is a former employee of Otsuka America 
Pharmaceutical, Inc. Mr Eudicone and Dr Baker are employees of 
Bristol-Myers Squibb.
Funding/support: This publication was made possible by grant number 
KL2 RR024990 to Dr Kemp, from the National Center for Research 
Resources (NCRR), a component of the National Institutes of Health 
(NIH), and NIH Roadmap for Medical Research. Its contents are solely 
the responsibility of the authors and do not necessarily represent the  
official view of NCRR or NIH. Information on NCRR is available at  
http://www.ncrr.nih.gov/. Information on Re-engineering the Clinical 
Research Enterprise can be obtained from http://nihroadmap.nih.gov/
clinicalresearch/overview-translational.asp. This study was supported by 
Bristol-Myers Squibb (Princeton, New Jersey) and Otsuka Pharmaceutical 
Co, Ltd. (Tokyo, Japan). Editorial support for the preparation of this 
article was provided by Ogilvy Healthworld; funding was provided by 
Bristol-Myers Squibb.
Previous presentation: Data from this manuscript were previously 
presented as an abstract and poster at the 160th Annual Meeting of 
the American Psychiatric Association; May 19–24, 2007; San Diego, 
California; and the 46th Annual Meeting of the American College of 
Neuropsychopharmacology; December 9–13, 2007; Boca Raton, Florida.



J Clin Psychiatry 71:9, September 2010 1144

Aripiprazole and Metabolic Syndrome in Bipolar Disorder

REFERENCES

  1.	 Newcomer JW, Hennekens CH. Severe mental illness and risk of  
cardiovascular disease. JAMA. 2007;298(15):1794–1796. doi:10.1001/jama.298.15.1794 PubMed

  2.	 Colton CW, Manderscheid RW. Congruencies in increased mortality 
rates, years of potential life lost, and causes of death among public  
mental health clients in eight states. Prev Chronic Dis. 2006;3(2):A42. PubMed

  3.	 Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults. Executive summary of the third report of The 
National Cholesterol Education Program (NCEP) expert panel on  
detection, evaluation, and treatment of high blood cholesterol in adults 
(Adult Treatment Panel III). JAMA. 2001;285(19):2486–2497. doi:10.1001/jama.285.19.2486 PubMed

  4.	 Lakka HM, Laaksonen DE, Lakka TA, et al. The metabolic syndrome and 
total and cardiovascular disease mortality in middle-aged men. JAMA. 
2002;288(21):2709–2716. doi:10.1001/jama.288.21.2709 PubMed

  5.	 Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome 
among US adults: findings from the third National Health and Nutrition 
Examination Survey. JAMA. 2002;287(3):356–359. doi:10.1001/jama.287.3.356 PubMed

  6.	 Fagiolini A, Frank E, Scott JA, et al. Metabolic syndrome in bipolar dis-
order: findings from the Bipolar Disorder Center for Pennsylvanians. 
Bipolar Disord. 2005;7(5):424–430. doi:10.1111/j.1399-5618.2005.00234.x PubMed

  7.	 Cardenas J, Frye MA, Marusak SL, et al. Modal subcomponents of 
metabolic syndrome in patients with bipolar disorder. J Affect Disord. 
2008;106(1-2):91–97. doi:10.1016/j.jad.2007.05.030 PubMed

  8.	 Fagiolini A, Frank E, Houck PR, et al. Prevalence of obesity and weight 
change during treatment in patients with bipolar I disorder.  
J Clin Psychiatry. 2002;63(6):528–533. PubMed

  9.	 Fagiolini A, Kupfer DJ, Houck PR, et al. Obesity as a correlate of outcome 
in patients with bipolar I disorder. Am J Psychiatry. 2003;160(1):112–117. doi:10.1176/appi.ajp.160.1.112 PubMed

10.	 Kilbourne AM, Post EP, Bauer MS, et al. Therapeutic drug and cardiovas-
cular disease risk monitoring in patients with bipolar disorder.  
J Affect Disord. 2007;102(1-3):145–151. doi:10.1016/j.jad.2007.01.006 PubMed

11.	 Druss BG, Bradford WD, Rosenheck RA, et al. Quality of medical care 
and excess mortality in older patients with mental disorders. Arch Gen 
Psychiatry. 2001;58(6):565–572. doi:10.1001/archpsyc.58.6.565 PubMed

12.	 Bradford DW, Kim MM, Braxton LE, et al. Access to medical care among 
persons with psychotic and major affective disorders. Psychiatr Serv. 
2008;59(8):847–852. doi:10.1176/appi.ps.59.8.847 PubMed

13.	 Newcomer JW. Metabolic risk during antipsychotic treatment. Clin Ther. 
2004;26(12):1936–1946. doi:10.1016/j.clinthera.2004.12.003 PubMed

14.	 Meyer JM, Koro CE. The effects of antipsychotic therapy on serum  
lipids: a comprehensive review. Schizophr Res. 2004;70(1):1–17. doi:10.1016/j.schres.2004.01.014 PubMed

15.	 Yumru M, Savas HA, Kurt E, et al. Atypical antipsychotics related meta-
bolic syndrome in bipolar patients. J Affect Disord. 2007;98(3):247–252. doi:10.1016/j.jad.2006.08.009 PubMed

16.	 Burris KD, Molski TF, Xu C, et al. Aripiprazole, a novel antipsychotic,  
is a high-affinity partial agonist at human dopamine D2 receptors.  
J Pharmacol Exp Ther. 2002;302(1):381–389. doi:10.1124/jpet.102.033175 PubMed

17.	 Jordan S, Koprivica V, Chen R, et al. The antipsychotic aripiprazole is a 
potent, partial agonist at the human 5-HT1A receptor. Eur J Pharmacol. 
2002;441(3):137–140. doi:10.1016/S0014-2999(02)01532-7 PubMed

18.	 American Diabetes Association; American Psychiatric Association; 
American Association of Clinical Endocrinologists, et al. Consensus 
development conference on antipsychotic drugs and obesity and  
diabetes. Diabetes Care. 2004;27(2):596–601. doi:10.2337/diacare.27.2.596 PubMed

19.	 Keck PE Jr, Marcus R, Tourkodimitris S, et al. Aripiprazole Study Group. 
A placebo-controlled, double-blind study of the efficacy and safety 
of aripiprazole in patients with acute bipolar mania. Am J Psychiatry. 
2003;160(9):1651–1658. doi:10.1176/appi.ajp.160.9.1651 PubMed

20.	 Keck PE Jr, Calabrese JR, McQuade RD, et al. Aripiprazole Study Group. 
A randomized, double-blind, placebo-controlled 26-week trial of aripip-
razole in recently manic patients with bipolar I disorder. J Clin Psychiatry. 
2006;67(4):626–637. doi:10.4088/JCP.v67n0414 PubMed

21.	 Sachs G, Sanchez R, Marcus R, et al. Aripiprazole Study Group. 
Aripiprazole in the treatment of acute manic or mixed episodes in  
patients with bipolar I disorder: a 3-week placebo-controlled study.  
J Psychopharmacol. 2006;20(4):536–546. doi:10.1177/0269881106059693 PubMed

22.	 Vieta E, Bourin M, Sanchez R, et al. Aripiprazole Study Group. 
Effectiveness of aripiprazole v haloperidol in acute bipolar mania: 
double-blind, randomised, comparative 12-week trial. Br J Psychiatry. 
2005;187(3):235–242. doi:10.1192/bjp.187.3.235 PubMed

23.	 Young RC, Biggs JT, Ziegler VE, et al. A rating scale for mania:  

reliability, validity and sensitivity. Br J Psychiatry. 1978;133(11): 
429–435. 

24.	 Montgomery SA, Asberg M. A new depression scale designed to be sensi-
tive to change. Br J Psychiatry. 1979;134(4):384–389. 

25.	 American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition. Washington, DC: American Psychiatric 
Association; 1994.

26.	 First MB, Spitzer RL, Gibbon M, et al. Structured Clinical Interview for 
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, 
Patient Version. Washington, DC: American Psychiatric Press; 1997. 

27.	 Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International 
Neuropsychiatric Interview (M.I.N.I.): the development and validation of 
a structured diagnostic psychiatric interview for DSM-IV and  
ICD-10. J Clin Psychiatry. 1998;59(suppl 20):22–33. 

28.	 Keck PE Jr, Calabrese JR, McIntyre RS, et al. Aripiprazole Study Group. 
Aripiprazole monotherapy for maintenance therapy in bipolar I disor-
der: a 100-week, double-blind study versus placebo. J Clin Psychiatry. 
2007;68(10):1480–1491. doi:10.4088/JCP.v68n1003 PubMed

29.	 Grundy SM, Cleeman JI, Daniels SR, et al. National Heart, Lung, and 
Blood Institute. Diagnosis and management of the metabolic syndrome: 
an American Heart Association/National Heart, Lung, and Blood 
Institute Scientific Statement. Circulation. 2005;112(17):2735–2752. doi:10.1161/CIRCULATIONAHA.105.169404 PubMed

30.	 Park YW, Zhu S, Palaniappan L, et al. The metabolic syndrome: preva-
lence and associated risk factor findings in the US population from the 
Third National Health and Nutrition Examination Survey, 1988-1994. 
Arch Intern Med. 2003;163(4):427–436. doi:10.1001/archinte.163.4.427 PubMed

31.	 Alexander CM, Landsman PB, Teutsch SM, et al. National Cholesterol 
Education Program (NCEP). NCEP-defined metabolic syndrome, dia-
betes, and prevalence of coronary heart disease among NHANES III 
participants age 50 years and older. Diabetes. 2003;52(5):1210–1214. doi:10.2337/diabetes.52.5.1210 PubMed

32.	 Laaksonen DE, Lakka HM, Niskanen LK, et al. Metabolic syndrome and 
development of diabetes mellitus: application and validation of recently 
suggested definitions of the metabolic syndrome in a prospective cohort 
study. Am J Epidemiol. 2002;156(11):1070–1077. doi:10.1093/aje/kwf145 PubMed

33.	 Newcomer JW. Medical risk in patients with bipolar disorder and schizo-
phrenia. J Clin Psychiatry. 2006;67(suppl 9):25–30, discussion 36–42. doi:10.4088/JCP.1106e16 PubMed

34.	 De Hert M, Hanssens L, van Winkel R, et al. A case series: evaluation  
of the metabolic safety of aripiprazole. Schizophr Bull. 2007;33(3): 
823–830. doi:10.1093/schbul/sbl037 PubMed

35.	 Newcomer JW, Campos JA, Marcus RN, et al. A multicenter, randomized, 
double-blind study of the effects of aripiprazole in overweight subjects 
with schizophrenia or schizoaffective disorder switched  
from olanzapine. J Clin Psychiatry. 2008;69(7):1046–1056. doi:10.4088/JCP.v69n0702 PubMed

36.	 Kasper S, Lerman MN, McQuade RD, et al. Efficacy and safety of 
aripiprazole vs. haloperidol for long-term maintenance treatment fol-
lowing acute relapse of schizophrenia. Int J Neuropsychopharmacol. 
2003;6(4):325–337. doi:10.1017/S1461145703003651 PubMed

37.	 Pigott TA, Carson WH, Saha AR, et al. Aripiprazole Study Group. 
Aripiprazole for the prevention of relapse in stabilized patients with 
chronic schizophrenia: a placebo-controlled 26-week study.  
J Clin Psychiatry. 2003;64(9):1048–1056. PubMed

38.	 Straker D, Correll CU, Kramer-Ginsberg E, et al. Cost-effective screening 
for the metabolic syndrome in patients treated with second-generation 
antipsychotic medications. Am J Psychiatry. 2005;162(6):1217–1221. doi:10.1176/appi.ajp.162.6.1217 PubMed

39.	 Stefan N, Kantartzis K, Machann J, et al. Identification and character-
ization of metabolically benign obesity in humans. Arch Intern Med. 
2008;168(15):1609–1616. doi:10.1001/archinte.168.15.1609 PubMed

40.	 Morrato EH, Newcomer JW, Allen RR, et al. Prevalence of baseline serum 
glucose and lipid testing in users of second-generation antipsychotic 
drugs: a retrospective, population-based study of Medicaid claims data.  
J Clin Psychiatry. 2008;69(2):316–322. doi:10.4088/JCP.v69n0219 PubMed

41.	 Haupt DW, Rosenblatt LC, Kim E, et al. Prevalence and predictors 
of lipid and glucose monitoring in commercially insured patients 
treated with second-generation antipsychotic agents. Am J Psychiatry. 
2009;166(3):345–353. doi:10.1176/appi.ajp.2008.08030383 PubMed

42.	 Nordestgaard BG, Benn M, Schnohr P, et al. Nonfasting triglycerides and 
risk of myocardial infarction, ischemic heart disease, and death in men 
and women. JAMA. 2007;298(3):299–308. doi:10.1001/jama.298.3.299 PubMed

43.	 Bansal S, Buring JE, Rifai N, et al. Fasting compared with nonfast-
ing triglycerides and risk of cardiovascular events in women. JAMA. 
2007;298(3):309–316. doi:10.1001/jama.298.3.309 PubMed


	Table of Contents

