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Objective: This study examined
changes in prescribing patterns of
antipsychotic medications to treat
schizophrenia. Methods: Pharmacy
records for patients with schizo-
phrenia were obtained from De-
partment of Veterans Affairs data-
bases. The proportion of patients
prescribed specific second-genera-
tion antipsychotics or any first-gen-
eration antipsychotic was calculat-
ed per year. Results: In fiscal year
(FY) 2006, 78,849 veterans with
schizophrenia were prescribed an-
tipsychotic medication. For FY
1999 to FY 2006 the percentage of
patients with schizophrenia who re-
ceived first-generation antipsy-
chotics decreased from 40.8% to
15.9%, but the percentage receiv-
ing olanzapine, after peaking at
32.0% in FY 2001, decreased to
19.0%. The percentage of patients
given quetiapine increased from
2.5% to 18.8%; risperidone, from
25.5% to 29.7%. However, clozap-
ine usage remained flat, at 2.0%-
3.0%. Use of then-new ziprasidone
and aripiprazole rose from 5.0% to
9.0%. Conclusions: Use of each an-
tipsychotic newly marketed over
eight years increased while use of
risperidone was unchanged and use
of olanzapine and the first-genera-
tion antipsychotics declined. (Psy-
chiatric Services 59:567-569, 2008)
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he introduction and evaluation of

second-generation antipsychotics
have dominated discussions about the
psychopharmacology of schizophre-
nia since clozapine was first made
commercially available in 1989 and
since the subsequent marketing of
risperidone (1993), olanzapine (1996),
quetiapine (1997), ziprasidone (2001),
and aripiprazole (2002).

Initially these medications were
hailed as long overdue and dramatic
improvements over their predeces-
sors, although more recently doubts
have been raised about their advan-
tages in regard to side effects, effec-
tiveness, and cost (1,2). This study ex-
amined changes in prescribing pat-
terns for schizophrenia in a very large
national health care system. It there-
fore complements previous efforts
that examined the effect in the De-
partment of Veterans Affairs (VA) of
the introduction of ziprasidone for
antipsychotic prescription (3) and an
earlier survey of the effect of the in-
troduction of the class of second-gen-
eration antipsychotics in a Medicaid-
funded treatment program (4).

The availability of VA prescription
data for patients throughout the Unit-
ed States provided a unique opportu-
nity to examine antipsychotic pre-
scribing trends for schizophrenia.

Methods

As an ongoing summary of the phar-
macotherapy of VA patients with
schizophrenia, annual reports are
compiled on antipsychotic use and
formed the basis of our study (5). For
each federal fiscal year (FY; October 1
to September 30) from 1999 through
2006, all patients diagnosed as having
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schizophrenia were identified through
national VA administrative databases.
Patients met the operational defini-
tion of schizophrenia if they had at
least two outpatient encounters in a
specialty mental health outpatient
clinic and a primary or secondary di-
agnosis of schizophrenia (ICD-9
codes 295.00-295.99), as recorded in
the outpatient encounter file docu-
menting information on every outpa-
tient visit throughout the VA or in an
inpatient discharge abstract. The
pharmacy records of all patients ful-
filling this operational definition of
schizophrenia were also obtained
from administrative databases, and
prescriptions for antipsychotic med-
ications filled in the VA were extract-
ed. The last prescription for an an-
tipsychotic medication filled in each
FY was identified as the index pre-
scription, and all prescriptions re-
corded for the seven days before the
index prescription were included.
The second-generation antipsychot-
ics examined for this report included
olanzapine, risperidone, quetiapine,
clozapine, aripiprazole, and ziprasi-
done, and the first-generation an-
tipsychotics, considered as a group,
included chlorpromazine, fluphena-
zine, haloperidol, loxapine, mesoridaz-
ine, molindone, perphenazine, pro-
chlorperazine, thioridazine, thiothix-
ene, and trifluoperazine.
Polypharmacy applied to less than
10% of patients. Those who were pre-
scribed both a first-generation an-
tipsychotic and a second-generation
antipsychotic were categorized ac-
cording to the second-generation an-
tipsychotic they were receiving.
Therefore, patients in the first-gener-
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ation antipsychotic category were re-
ceiving this class of medication as the
sole antipsychotic prescribed, al-
though they could have received
more than one member of the class.
Long-acting medications were not in-
cluded in this analysis and are used by
about 12% of VA patients with a diag-
nosis of schizophrenia (6).

Results

In FY 2006, 88,507 patients with a di-
agnosis of schizophrenia were identi-
fied. This represented a decrease of
14.1% from the number of patients
treated in FY 1999. Of these patients
78,849 (89.1%) were prescribed an an-
tipsychotic medication, and 9,658
(10.9%) were prescribed more than
one antipsychotic.

The percentages of patients with
schizophrenia prescribed each of the
medications in each of the years are
presented in Figure 1. The percent-
age of patients prescribed first-gener-
ation antipsychotics decreased from
40.8% (FY 1999) to 16.8% (FY 2003),
an annual average decrease of 6%,
and remained nearly level over the
next three years, ending at 15.9% for
FY 2006.

Use of each of the second-genera-

tion antipsychotics consistently in-
creased except olanzapine, which in-
creased by 4.0% in the first two years
but then decreased every subsequent
year at an average rate of 2.6% per
year. The proportion of patients pre-
scribed olanzapine thus increased
from 28.2% (FY 1999) to 31.9% (FY
2001) and then decreased in each sub-
sequent year, to 18.8% in FY 2006.
The proportion of patients using
risperidone increased from 25.5% (FY
1999) to 29.7% (FY 2003) and was vir-
tually constant thereafter. Patients
prescribed quetiapine increased from
2.5% (FY 1999) to 18.5% (FY 2004),
with little change in the past two
years. Ziprasidone, first available in
FY 2001, was initially used by 1.0% of
patients and increased to 5.0% by FY
2006. Use of aripiprazole, first avail-
able in FY 2003 (1.0%), increased
every year until FY 2006, when it
reached 9.0%. Patients taking clozap-
ine accounted for 2.1% to 3.0% of all
prescriptions throughout the study
period.

Discussion

Several patterns of use are apparent
from these data. First, medications
introduced since national data be-

Figure 1

Percentage of prescriptions written for each antipsychotic during fiscal years
1999 through 2006 for veterans with schizophrenia
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came available for VA prescriptions
(for aripiprazole and ziprasidone) or
just before that time (for quetiapine)
show steady growth in proportionate
share. Quetiapine and aripiprazole
use proceeded on roughly parallel
curves, whereas growth in use of
ziprasidone was more modest, so that
in FY 2006 prescription rates for arip-
iprazole were nearly three times that
for ziprasidone despite having been
introduced two years later than
ziprasidone. The much shallower
slope of the ziprasidone curve may be
due to the extensive publicity at the
time of its introduction about its asso-
ciation with QTc interval prolonga-
tion on electrocardiograms. Within
the VA there was a specific recom-
mendation that it not be used with
patients who had an underlying risk
for QTc interval prolongation (7).

The two second-generation an-
tipsychotics that were introduced ear-
liest (clozapine and risperidone) had
relatively little change in their rate of
prescription over the years studied.
After some initial variability, the per-
centage of patients using clozapine
has been consistently low, and the
percentage of patients receiving
risperidone, released in 1993, grew
slowly throughout the study period.

Perhaps the most striking patterns
of change are that olanzapine and
first-generation antipsychotics de-
creased proportionately, albeit for po-
tentially different reasons. The growth
in use of newer medications appears
to have come at their expense.

The percentage of patients pre-
scribed olanzapine over the study pe-
riod grew modestly over the first two
years, but after FY 2001 its use began
to decline and dropped steadily over
the next five years. There are two po-
tential explanations for this observa-
tion. First, this decrease might be in
response to published concerns about
the risk of weight gain and diabetes.
The earliest publication linking olan-
zapine and diabetes was published in
1998 (8), and articles describing drug
surveillance reports (9) and the in-
creased association of olanzapine and
diabetes in a large VA sample (10) both
appeared in 2002. In 2004 the results
of a consensus conference identified
olanzapine, along with clozapine, as
being particularly prone to inducing
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weight gain, diabetes, and worsening
of lipid profiles (11). A recent search of
the Thomson Scientifics Web of
Knowledge for articles on olanzapine
and diabetes yielded 265 articles, and
this issue has recently been taken up
by the lay press (12). The first widely
available article addressing weight
gain associated with olanzapine ap-
peared in 1999 (13).

A second explanation is the publica-
tion of a guideline for VA physicians
(14) that stated that “there is no con-
sensus in the literature to support one
[second-generation antipsychotic] be-
ing globally superior to another” and
that the absence of patient-specific
factors “at the present time . . . would
lead to the preference of quetiapine
and risperidone over olanzapine.” It is
important to note that although these
guidelines neither establish a “fail
first” policy for olanzapine nor recom-
mend changing effective regimens,
they also did not prevent individual
medical centers from facilitating the
use of risperidone or quetiapine.

The proportion of patients pre-
scribed first-generation antipsychotics
fell by FY 2003 to approximately one-
third of FY 1999 levels and then re-
mained flat. The flattening of the
curve might be explained by the publi-
cation of a large VA-sponsored study in
2003 (2) that showed no advantage of
olanzapine over haloperidol. However,
this study was not extensively publi-
cized and thus is not likely to have had
an observable effect on prescribing
practice in the VA.

There is no evidence in these data of
areturn to prescribing first-generation
antipsychotics despite recently publi-
cized studies that failed to demon-
strate a marked superiority of the sec-
ond-generation antipsychotics versus
haloperidol (2) and perphenazine (1).
More specifically, the percentage of
patients receiving perphenazine in FY
2005, the year before the first pub-
lished results from the Clinical An-
tipsychotic Trials of Intervention Ef-
fectiveness (CATIE), was 1.8% and re-
mained the same the next year.

Several more general observations
can be made. First, it would appear
from these data that large, evidence-
based studies such as CATIE have not
yet influenced practice as measured by
antipsychotic prescription. This is con-

sistent with recently published data
from a review of new prescriptions in a
large pharmacy database (15). Second,
the decrease in the proportion of first-
generation antipsychotics appears
consistent with one generation of
medications being supplanted by an-
other, in this case occurring in the con-
text of extensive marketing and the le-
gitimate wish of prescribers to reduce
the risk of neurological side effects.
Third, the timing of the decline in
olanzapine appears consistent with in-
creasing concerns about side effects
and VA pharmacy policies.

There are several limitations to this
study. First, these data address the
prescription of these medications only
for VA patients with a diagnosis of
schizophrenia. Within the VA only ap-
proximately half of the patients receiv-
ing antipsychotic medications are di-
agnosed as having schizophrenia (data
available from the second author).
Second, although the yearly prescrip-
tion rates are available, specific rea-
sons why particular medications are
chosen or avoided are not available
from these data sets. Although the VA
has produced recommendations for
antipsychotic use, no nationally coor-
dinated attempts were made to restrict
availability of these medications.
Third, although the VA is the largest
integrated care delivery system in the
United States, the comparability of
these trends to psychiatric practice
elsewhere is unknown.

In our view, analysis of antipsychotic
prescribing patterns over an eight-year
period suggests that concerns about
side effects are the strongest driver of
differences in medication use.
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