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Objective: The authors examined
trends in the use of second-gener-
ation antipsychotics for treatment
of bipolar disorder before and af-
ter the U.S. Food and Drug Ad-
ministration’s approval in 2000 of
olanzapine for use in treating
acute manic episodes of bipolar
disorder. Methods: The IMS
Health National Disease and
Therapeutic Index was used to
derive monthly patient treatment
visits between January 1998 and
December 2009 by individuals 18
and older with a diagnosis of
bipolar disorder who were treat-
ed with one or more pharma-
cotherapies. Results: The per-
centage of treatment visits in
which a second-generation an-
tipsychotic was prescribed in-
creased from 18% in 1998 to 49%
in 2009. Use of mood stabilizers
and first-generation antipsychot-
ics declined substantially. In the
12 months after approval of olan-
zapine for bipolar disorder, its
use increased by 92%, and use of
other second-generation antipsy-

in March of 2000 (5). Four of these
therapies—olanzapine, quetiapine,
ziprasidone, and aripiprazole—subse-
quently received approval for the
maintenance treatment of bipolar dis-
order. Quetiapine was also approved
to treat bipolar depression in 2006.

Previous work suggests that the ex-
pansion of FDA-labeled indications of
a single agent may be an important
driver of expanded use across an entire
therapeutic class (6). The magnitude
and importance of this effect in sec-
ond-generation agents have not been
documented but understanding them
may be helpful in interpreting the clin-
ical implications of expanded usage.

We examined trends in the use of
second-generation antipsychotics for
bipolar disorder, both overall and
when compared with use of other in-
dicated psychotropic therapies. We
also used generalized estimating
equations (GEE) to examine the ef-
fect of olanzapine approval for the
treatment of bipolar disorder on
treatment patterns while controlling
for baseline rates of use, time trends,
and seasonality. We hypothesized that
approval of the supplemental new
drug application would not only affect
olanzapine use but would also be pos-
itively and significantly associated
with increased use of other second-
generation agents for the treatment
of bipolar disorder.

Methods
We used the IMS Health National
Disease and Therapeutic Index
(NDTI) to derive monthly patient vis-
its among individuals 18 years and
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chotics increased by 42%. Con-
clusions: Second-generation an-
tipsychotics are increasingly used
for bipolar disorder, and their ef-
fectiveness compared with thera-
peutic alternatives merits further
research. (Psychiatric Services
63:83–86, 2012)

Second-generation antipsychotics
represent one of the most com-

monly prescribed and costly classes of
psychotropic therapies. Since their
market debut more than a decade
ago, they have rapidly replaced first-
generation, or typical, antipsychotics.
However, their widespread use has
been subject to considerable debate
because of a lack of evidence of their
superior efficacy in the treatment of
schizophrenia (1,2) and their wide
use for unsupported, off-label appli-
cations (3). In addition, they are sub-
stantially more expensive than first-
generation agents (4) and have an ad-
verse-event profile that includes hy-
perglycemia and diabetes.

Despite these concerns, clinical ev-
idence suggests that there is a role for
second-generation agents in the
treatment of bipolar affective disor-
der. Thus these therapies have in-
creasingly joined therapeutic mood
stabilizers, such as lithium and de-
pakote, as medications  approved by
the U.S. Food and Drug Administra-
tion (FDA) for bipolar disorder.

FDA has approved supplemental
new drug applications for five sec-
ond-generation antipsychotics for use
in acute manic episodes of bipolar
disorder, beginning with olanzapine
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older with a diagnosis of bipolar dis-
order seen between January 1998 and
December 2009. Our unit of analysis
was a treatment visit, defined as a vis-
it in which bipolar affective disorder
was diagnosed and treated with one
or more pharmacotherapy.

The NDTI is a nationally represen-
tative audit of office-based physicians
and provides an ongoing quarterly
survey of the clinical activity of a ran-
dom stratified sampling of 4,800 of-
fice-based physicians in the United
States, including general practition-
ers, internal medicine specialists, and
psychiatrists. During two randomly
selected consecutive work days per
quarter, physicians record diagnoses,
drug therapies, and patient character-
istics for all clinical encounters re-
gardless of the presence or source of
patients’ health care coverage.

Diagnoses are recorded using a tax-
onomic code that is similar to the In-
ternational Classification of Diseases,
ninth revision (ICD-9) (7); we includ-
ed individuals with codes of 296.4,
296.5, 296.6, 296.7, or 296.8. We used
the American Therapeutics Commit-
tee standard designations to classify
prescription drug therapies into sec-
ond-generation antipsychotics, first-
generation antipsychotics, mood sta-
bilizers, and other therapies. The
NDTI has been used previously to ex-
amine office-based prescribing (8),
and it is comparable in coverage and
scope with the National Ambulatory
Medical Care Survey (9,10).

We used descriptive statistics to ex-
amine changes in use of second-gen-
eration antipsychotics for the treat-
ment of bipolar disorder compared
with use of mood stabilizers and oth-
er psychotropic therapies. To control
for secular trends in the diagnosis and
treatment of bipolar disorder, we re-
port absolute changes in usage and
changes in usage of therapeutic class-
es as a percentage of all treatment vis-
its. [A list of psychiatric medications
by treatment category is available in
an online appendix to this report at
ps.psychiatryonline.org.]

We used GEE to estimate the ef-
fect of the first approval of a supple-
mental new drug application for the
use of a second-generation antipsy-
chotic for bipolar disorder—olanzap-
ine in March of 2000—on the use of

olanzapine and other second-genera-
tion agents (11). These models also
allowed us to account for potential se-
rial correlation in usage levels and
seasonal variation in office visits and
rates of bipolar treatment. We exam-
ined 12-month changes in usage pre-
ceding and following approval of the
supplemental new drug application to
decrease the likelihood of capturing
secular trends and potentially influ-
ential events unrelated to approval of
the application.

We used a log link function assum-
ing a gamma error distribution be-
cause the number of office visits over
time may be skewed, and we trans-
formed all coefficients into percent-
age changes in usage and percentage
changes in variance to aid interpreta-
tion by exponentiation. Standard er-
rors were computed by assuming seri-
al autocorrelation (AR3 autocorrela-
tion model) in usage within molecule
across time by using the Newey-West
method.

Results
Treatment visits for bipolar disorder
in which a second-generation antipsy-
chotic was used expanded substantial-
ly during the study period, from .7 of
3.7 million (18%) visits overall in
1998 to 3.8 of 7.8 million (49%) visits
in 2009. Between 1998 and 2001,
olanzapine and risperidone were the
most commonly used second-genera-
tion agents in bipolar disorder treat-
ment. By 2009, aripiprazole and que-
tiapine were the most commonly
used antipsychotics for bipolar disor-
der. Second-generation antipsy-
chotics accounted for 18% of all treat-
ment visits for bipolar disorder in
1998 and 49% in 2009, an increase of
167%. In comparison, use of mood
stabilizers decreased by 19% from
1998 (82%) to 2009 (67%). [A figure
and table summarizing treatment vis-
its for bipolar disorder by second-
generation drug and drug class used
are available in an online appendix to
this report at ps.psychiatryonline.org.]

Treatment visits for bipolar disor-
der with a second-generation antipsy-
chotic used as monotherapy in-
creased from 7% in 1998 to 27% in
2009. The percentage of bipolar
treatment visits in which a second-
generation agent was used with a

mood stabilizer decreased from 77%
in 1998 to 47% in 2009. Thus by 2009,
more than half (53%) of treatment
visits for bipolar disorder involving a
second-generation antipsychotic did
not include a mood stabilizer.

The percentage of visits in which
antidepressants were used in con-
junction with second-generation an-
tipsychotics to treat bipolar disorder
rose steadily from 1998 to 2002 (38%
and 47%, respectively) before return-
ing to 38% by 2009. The proportion
of bipolar treatment visits in which a
second-generation therapy was used
with an anxiolytic or other prescrip-
tion drug remained relatively con-
stant throughout this time period. [A
table summarizing use of other psy-
chotropic medications during office
visits for bipolar disorder in which a
second-generation agent was used is
available in an online appendix to this
report at ps.psychiatryonline.org.]

Table 1 reports the estimated
change in use of second-generation
antipsychotics for bipolar disorder in
the 12-month periods before and af-
ter FDA approval of the supplemen-
tal new drug application for olanzap-
ine in March 2000. Approval of the
application was associated with a 92%
increase in mean monthly bipolar
treatment visits in which olanzapine
was prescribed, from 76,000 visits be-
fore approval to 146,000 visits after
approval. Approval of the supplemen-
tal application for olanzapine was as-
sociated with increases in the use of
other second-generation agents as
well, including a smaller but statisti-
cally significant increase in the use of
risperidone. Mean monthly visits in
which risperidone was prescribed
rose from 55,000 to 78,000, an in-
crease of 42%.

Discussion
By using a nationally representative
audit of office-based physicians, we
documented substantial increases in
the use of second-generation antipsy-
chotics for bipolar affective disorder
between 1998 and 2009. By 2009,
nearly half of all treatment visits for
bipolar disorder involved a second-
generation therapy. In comparison,
the use of mood stabilizers and first-
generation antipsychotics declined
during this time period.
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The FDA’s first approval for use of
one of the market-dominant second-
generation antipsychotics in the care
of bipolar disorder—olanzapine in
March 2000—was associated with in-
creases in use of olanzapine and oth-
er second-generation antipsychotics
to treat bipolar disorder.

Our findings are indicative of the
importance of comparative-effective-
ness research in better defining the
role of second-generation antipsy-
chotics in bipolar treatment. Current-
ly, there is little high-quality scientific
evidence that second-generation
agents are superior to less expensive
first-generation antipsychotics and
mood stabilizers in the treatment of
bipolar affective disorder. This lack of
evidence in part reflects that pharma-
ceutical firms have limited economic
incentive to invest in clinical trials
comparing the effectiveness of sec-
ond-generation therapies and psy-
chotropics that have lost patent pro-
tection in treating bipolar affective
disorder.

Concerns about the adverse-effect
profile associated with many second-
generation therapies in schizophrenia
may also be relevant to their use for
treatment of bipolar disorder. For ex-
ample, studies suggest that the meta-
bolic concerns noted with use of sec-
ond-generation antipsychotics in
schizophrenia are likely to apply to
their use in bipolar disorder. Patients
with bipolar disorder may be especial-
ly prone to these effects, considering

their overall increased risk for diabetes
and metabolic syndrome compared
with the general population (12).

Our findings suggest that approval
of the supplemental new drug appli-
cation for olanzapine in March of
2000 had a significant impact on use
of not only olanzapine but also risperi-
done and other second-generation an-
tipsychotics in the treatment of bipo-
lar disorder. This finding was consis-
tent with an earlier study of the use of
histamine-2 receptor antagonists (6).
Taken together this evidence suggests
that the expansion of FDA-labeled in-
dications for a single agent may be as-
sociated with an expansion of use
across an entire therapeutic class. The
implications of this pattern for pa-
tients, providers, and policy makers
vary across clinical setting by the de-
gree of heterogeneity among various
members of a therapeutic class as well
as by the availability and quality of ev-
idence supporting a therapy’s off-label
use (13). In this case, second-genera-
tion therapies that had been used off
label for bipolar disorder after the ap-
proval of olanzapine subsequently re-
ceived their own FDA supplemental
approval for such use.

Our study had several limitations.
Although clinical information provid-
ed by the NDTI is derived directly
from physician reports and thus may
be more accurate than data from ad-
ministrative claims or chart review,
the data structure precludes analysis
of inpatient care or the role played by

symptom acuity or severity, physician
clustering, or treatment characteris-
tics in accounting for the trends ob-
served. Additionally, industry market-
ing and promotion may have inde-
pendent effects on use, but we did
not have data to incorporate these
factors in our statistical models (14).

Statistical models that examine the
effect of approval of a supplemental
new drug application for a specific
drug on classwide use exclude a con-
trol group and consequently may
capture secular trends or cointerven-
tions related to the policy change of
interest. We believe that the magni-
tude of class effects, particularly for
drug treatments with significant
side-effect profiles, is an important
area for future empirical study. Fi-
nally, we were unable to use GEE to
estimate the effect of approval of the
supplemental application for use of
quetiapine in the treatment of de-
pression in bipolar disorder on the
use of quetiapine and other second-
generation agents. The well-cited
BOLDER I study (15), which con-
tains the best data about use of que-
tiapine in the treatment of bipolar
disorder, overlapped with the FDA’s
approval of quetiapine for use as a
treatment for bipolar disorder, mak-
ing it impossible to measure use be-
fore and after FDA approval.

Conclusions
Second-generation antipsychotics have
been increasingly used for the treat-
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Average monthly visits for bipolar disorder in which a second-generation antipsychotic was prescribed, in thousandsa

Trend
March 1999–March 2000 April 2000–March 2001 Change change (%)b

95% Change 95% 95% Change 95% 95% Change 95% 95% 
Antipsychotic N CI (%) CI N CI (%) CI N CI (%) CI % CI

All 179.0 144.2 to 10.0 2.4 to 294.6 225.3 to 10.2 1.0 to 100.7 1.53 to 7.0 –4.24 .18 –.006 
203.5 17.6 323.8∗ 19.3 149.90 to 18.0 to .36∗

Olanzapine 76.0 63.0 –2.1 –3.7 to 146.0 126.0 to 1.9 –3.4 to 70.1 50.0 to 7.9 .56 to .96 .32 to
to 88.7 –.3 165.0∗ 6.3 90.1 15.2∗ 1.6∗

Risperidone 54.9 32 4.4 –3.6 to 77.8 67.9 to 7.3 –1.4 to 23.0 1.6 to 4.4 –4.2 to .22 –.2 to
to 77.7 12.4 88∗ 15.9 44.3 13.1 .47∗

Quetiapine 41.6 15.3 8.3 8.0 to 46.5 18.5 to .8 –.51 to 5.0 25.9 to –5.3 –8.4 to –.17 –.36
to 67.8 8.6 74.3 2.2 35.7 –2.1∗∗ to .02

a Source: IMS Health National Disease and Therapeutic Index™, 1998–2009
b Estimated % change in visit trend
∗p<.05

∗∗p<.01



ment of bipolar disorder. This study
found that these increases were asso-
ciated with declines in the use of
mood stabilizers and first-generation
antipsychotics. The overall trends
were associated with the first ap-
proval of a supplemental new drug
application of a second-generation
antipsychotic, olanzapine, as a treat-
ment for bipolar disorder, although
several other second-generation an-
tipsychotics subsequently received
similar supplemental FDA approval.
The magnitude and rapidity of the
changes we describe reinforce the
importance of studies that compare
the benefits and side effects of sec-
ond-generation antipsychotics with
those of mood stabilizers and first-
generation agents.
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