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Abstract

Background: Schizophrenia is a costly and complicated disorder to
treat. A variety of schizophrenia treatment guidelines have been
developed to provide valuable expert advice to practicing
psychiatrists on various treatment options that are presumed to
result in the best outcomes. However, examination of antipsychotic
medication use patterns has suggested that current prescribing
practices do not mirror recommended treatment guidelines and may
have adverse economic consequences.

Aim of the Study: This study seeks to describe antipsychotic
medication treatment patterns and estimate the total costs of care
associated with treatment patterns for individuals diagnosed with
schizophrenia in usual care settings.

Methods: Use of outpatient antipsychotic medications and other
health services during 1997 was obtained for 2,082 individuals with
a diagnosis of schizophrenia in the IMS Health LifeLink™
employer claims database. We describe outpatient antipsychotic
treatment patterns, estimated the costs of schizophrenia care by
treatment pattern, and compared costs by treatment pattern using
regression models.

Results: During 1997, 26% (n = 536) of individuals diagnosed with
schizophrenia received no antipsychotic medication in the
outpatient setting, while 52% (n = 1,088) were treated with only one
antipsychotic (Monotherapy). For individuals who received more
than one antipsychotic medication during 1997 (n=458), 13%
(n=262) switched antipsychotic medications (Switch), 7%
(n=154) augmented their original antipsychotic therapy with an
additional antipsychotic (Augment), and 2% (n=42) of individuals
were on more than one antipsychotic therapy at the start of the year.
After adjusting for covariates, Switch and Augment patterns were
associated with significant increases in total costs (an increase of
$4,706 (p<0.0001) and $4,244 (p =0.0002), respectively) relative
to Monotherapy.

Discussion: These results indicate that a substantial proportion of
individuals with a diagnosis of schizophrenia were not treated with
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or had low exposure to antipsychotic therapy. Individuals treated
with antipsychotic monotherapy experienced nearly half the annual
costs as individuals who were treated with antipsychotic
polytherapy or who switched antipsychotic medications. These
observations should be interpreted in the context of the study
limitations.

Implications for Health Care Provision and Use: This analysis
indicates that there may be considerable room for improvement in
the treatment for individuals diagnosed with schizophrenia.
Implications for Health Policies: Though schizophrenia affects a
very small portion of the population, the individual and societal
burden associated with the disorder is quite high. This paper
suggests that antipsychotic monotherapy and continuous therapy,
commonly recommended by published treatment guidelines, may be
associated with economic savings.

Implications for Further Research: Future research should
evaluate the impact of newer antipsychotic medications on patterns
of care and economic outcomes. More information is also needed on
which individual patient characteristics are likely to predict success
or failure on specific treatments. Finally, more detailed information
on the reasons or rationale for switching or augmenting original
pharmacotherapy would be valuable in improving medication
management in these complex and often difficult to treat patients.

Received 16 November 2001; accepted 20 August 2003

Introduction

The one-year prevalence of schizophrenia has been estimated
to be 0.5 to one percent of the United States population.'+
Individuals with schizophrenia suffer from a variety of
impairments in psychological, social and occupational
functioning. Given the debilitating and chronic nature of
schizophrenia, it is not surprising that the annual costs of
caring for individuals with schizophrenia have been
estimated in certain populations to be as high as $65,253 per
patient per year.’

Guidelines recommend that schizophrenia patients receive
antipsychotic therapy as first line treatment.*> While most
guidelines recommend using either a conventional or atypical
antipsychotic agent,*” the expert consensus guidelines®
recommend the use of atypical antipsychotic medications as
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primary medication therapy. This recommendation may be
the result of recent findings that newer antipsychotic agents
have demonstrated superior efficacy in the treatment of
negative symptoms associated with schizophrenia’"'? and are
less likely to produce side events'*™!' that often lead to the
discontinuation of medication.'* '

These guidelines provide valuable expert advice to practicing
psychiatrists on various treatment options that are presumed to
result in the best outcomes. Despite recent advances in
treatment guidelines, individuals with schizophrenia remain
very complicated and difficult to treat. Often, schizophrenia
patients have comorbid disorders,?*? are not adherent with
treatment regimen,”>® have not responded to previous
treatment,”**” and/or require combination therapies in which
the patient is treated with a number of different therapies to
address their needs.”® Consequently, treatment patterns seen
in usual care often do not mirror recommended guidelines.*’
Further, physician or prescriber characteristics may confound
the link between actual care and guildelines, as physician
preferences, practice experience, and knowledge about
current guideline recommendations may also contribute to
differences seen between treatment patterns in usual care and
guideline recommendations.

Previous work®*>! has examined medication use patterns
for schizophrenia patients initiating therapy primarily on
conventional antipsychotics in the California Medicaid sys-
tem from January 1987 through July 1996. In this popula-
tion, one quarter of the individuals did not receive antipsy-
chotic medication therapy for at least a year subsequent to
their initial diagnosis of schizophrenia. An additional 25
percent of individuals experienced a delay of 30 days or
more between schizophrenia diagnosis and receipt of an
antipsychotic medication during the year. Further, nearly
half of the individuals treated with an antipsychotic medica-
tion without a delay in receipt of therapy switched medica-
tions or augmented their original medication with an addi-
tional antipsychotic. Individuals who delayed treatment or
changed therapy experienced significantly higher costs asso-
ciated with treatment.>' If the primary therapeutic goal for
some patients is to maintain functioning and reduce the risk
of relapse” through the long-term use of antipsychotic medi-
cations during the maintenance phase of treatment,*® the
results from McCombs et al. indicate that treatment for indi-
viduals with schizophrenia may be suboptimal. The work of
Lehman er al.*® support the findings of McCombs, et
al**>! The authors examined individuals treated at acute
inpatient settings and continuing outpatient programs and
found that less than 50% of schizophrenia patients received
treatment that conformed to guidelines.

The purpose of this study is to supplement existing litera-
ture on antipsychotic medication use patterns by examining
outpatient antipsychotic use patterns for privately insured
schizophrenia patients and by examining the association
between different medication use patterns and costs of care.
Information on the usual or routine practice patterns and
their associated costs can be especially valuable in helping
psychiatrists and health care decision-makers make more
informed treatment decisions that may ultimately result in
better therapeutic and economic outcomes.
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Methods

Data

The data for this study were extracted from the IMS Health
LifeLink™ employer claims database. The LifeLink™
database contains drug and medical claims drawn from
indemnity and Preferred Provider Organizations for a popu-
lation of approximately 1.6 million employees, dependents,
and retirees.

A previously validated algorithm®*** (at least one ICD-9
295.0 — 295.9 diagnosis from inpatient care or at least two
diagnoses from outpatient care settings in 1996) was used to
identify individuals with schizophrenia in the LifeLink™
database. To ensure that complete information was available
for all individuals in the analytic dataset, individuals must
have been continuously enrolled for a 2-year period (January
1996 through December 1997). In addition, the sample was
restricted to individuals 10 years of age or older at the time
of their first diagnosis. 2,082 individuals met these criteria
and were included in this analysis.

Medication use patterns and resource utilization were
examined for the 1997 calendar year. Given that the average
days supply for prescriptions in this dataset was 30 days, a 30-
day grace period was allowed at the start of the year to account
for individuals who might have filled an antipsychotic
prescription that carried over into1997. A 15-day grace period
was allowed at the end of the 1997 calendar to account for
individuals who might not promptly obtain refills for their
medications. Therefore, medication use patterns and
compliance was based on the 320 days following the first 30
days of 1997. Actual charge claims submitted by provider
organizations to private insurance agencies for reimbursement
were used to approximate incurred costs.

Medication Use Patterns

Individuals were segmented into five main use pattern cate-
gories based on their antipsychotic medication use during
the observation period. Individuals receiving no antipsycho-
tic treatment during the observation period were categorized
as Not Treated. Individuals who received only one antipsy-
chotic medication during the observation period were
grouped into the Monotherapy category. The Switch medica-
tion use category consisted of individuals who discontinued
their initial antipsychotic treatment and had a subsequent
prescription for another antipsychotic medication. If a
patient was on an antipsychotic at the beginning of the
observation period, and then during the year filled subse-
quent prescriptions for that same medication and at least
one additional antipsychotic medication, they were placed
into the Augment use group. Lastly, individuals who were
on more than one antipsychotic medication concomitantly at
the start of the observation period were placed into the Con-
comitant Use group. Only a small proportion of individuals
(n=42, 2%) were in this group. We report descriptive infor-
mation on the Concomitant Use individuals; however, given
the small sample size, we did not include them in the cost
analysis.
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Figure 1. The patterns of medication use during 1997.

Medication Persistence

The use pattern groups were further segmented by medication
persistence based on total days on therapy during the
observation period. Individuals who had a gap of two weeks or
less (<14 days) in between their filled antipsychotic
prescriptions consistently for the duration of the year were
considered as having Continuous-Exposure to antipsychotic
medication therapy.®' Individuals who experienced at least
one interruption in therapy that lasted 15 days or more and also
had approximately 80% exposure®*>> (<250-days) to
antipsychotic medication were also considered persistent with
their medication therapy and grouped into the High-Exposure
medication persistence category. Individuals who had gaps in
therapy in combination with less than 250-days exposure to
antipsychotic medication during the observation period were
considered not persistent with medication therapy and grouped
into the Low-Exposure medication persistence category.

Data Analytic Procedures

Multiple regression procedures were used to test for
differences in total costs between treatment pattern groups
using the SAS System for Windows, Version 8.1. All
regression models adjusted for differences in patient
characteristics and indicators of disease complexity.

ANTIPSYCHOTIC MEDICATION USE PATTERNS AND ASSOCIATED COSTS
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Specifically, the following types of patient-level variables
were used as independent variables in multivariate analyses:
demographics (age, gender, region); insurance (coverage,
plan type); member (relationship to employee, active
employee); type of schizophrenia (paranoid, catatonic,
residual, disorganized, schizoaffective, disorganized,
unspecified, other); comorbid psychiatric diagnoses
(substance-related, bipolar disorder, nonorganic psychoses,
organic psychoses); comorbid medical diagnoses (infectious
disease, neoplasms, endocrine, blood, other mental, nervous
system, circulatory system, respiratory system, digestive
system,  genitourinary  system, pregnancy,  skin,
musculoskeletal system, congenital, perinatal, other ill-
definied conditions, injury); treatment pattern (Not Treated,
Switched, Augmented, Monotherapy); drug use (prior
clozapine* use, post clozapine use); and total costs in the
prior year. Costs were grouped into 4 main categories:
institutional costs (hospital inpatient, hospital outpatient,
psychiatric day/night facility, nursing facility, and emergency
room costs), outpatient medications (outpatient medication

* The commercial name for clozapine is Clozaril®, a trademark of Novartis
AG.
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Figure 2. Portion of mean total unadjusted costs by type for individuals with schizophrenia.

costs), office visits (physician office and psychotherapy
costs), and other miscellaneous costs (substance abuse
treatment, laboratory, and other costs).

Results

Figure 1 displays the antipsychotic medication use patterns
for the study population. Over one quarter of individuals
(n=1536) in this population did not receive any antipsychotic
medication to treat their schizophrenia diagnosis during the
entire calendar year. An additional 20% of individuals
(n=416) who initiated antipsychotic therapy either switched
antipsychotic medications or augmented their original
antipsychotic with an additional antipsychotic medication. Of
the 52% of individuals (n=1,088) who received only one
antipsychotic during the year, over 40% of the individuals
(n=473) fell into the Low-Exposure category, or
experienced gaps in therapy and less than 80% exposure to
antipsychotic medication.

The descriptive statistics for the study population
segmented by treatment pattern are provided in Table 1. The
gender, age, and schizophrenia diagnosis distributions were
similar across all use pattern groups. The average number of
prescribed days on therapy for individuals receiving
antipsychotic treatment was similar across use pattern,
ranging from 70 to 80% adherent (230-267 out of 320 days).
The individuals with schizophrenia in this population had an
overall average of 4.2 recorded comorbid diagnoses during
the observation period, when examining the number of
comorbidities across use pattern results were similar. Mental
illness comorbidity was particularly apparent in the Switch
and Augment patient groups, who had higher proportions of
individuals with comorbid nonorganic psychosis or
comorbid bipolar disorder than the other use pattern groups.
In addition, the proportion of individuals who had been
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prescribed clozapine, a medication indicated to treat
refractory schizophrenia patients, in the year prior to the
observation period was higher in Augment individuals than in
other use pattern groups (12% for Augment compared with 1-
8% across the other patterns).

Mean total costs incurred during 1997 by this population
was $11,042 per patient (see Figure 2). Total institutional
costs, including inpatient (hospital), outpatient (hospital) and
other institutional costs, accounted for 63% of total costs.
Outpatient medications, including antipsychotic, psychiatric,
side effects and other medications, represented an additional
23% of total costs. Atypical antipsychotics, specifically,
represented 8% of total costs, or approximately one third of
outpatient medication costs.

After controlling for potential confounding factors, the
Switch and Augment patterns were associated with significant
increases in medication, institutional, and total costs relative
to Monotherapy (see Table 2; full regression results are
available upon request). Specifically, the Switch pattern
relative to the Monotherapy pattern was associated with an
increase of $581 in medication costs (p<0.0001) and $4,706
in total costs (p<0.0001). The Augment pattern relative to
Monotherapy was associated with an increase of $888 in
medication costs (p<0.0001), and $4,244 in total costs
(p=0.0002). Across use patterns, institutional costs were
lowest for individuals in the Monotherapy treatment pattern
group. The Switch and Augment patterns (relative to
Monotherapy) were associated with increases of $4,157 in
institutional costs (p<0.0001) and $2,547 in institutional
costs (p = 0.0205), respectively. The Not Treated pattern was
also associated with an insignificant increase in institutional
costs (8352, p=0.6111).

Costs also varied by medication adherence within use pat-
tern (see Table 3; full regression results are available upon
request). After controlling for differences, Monotherapy Con-
tinuous-Exposure was associated with significant cost sav-
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Table 3. Regression Results for the Effect of Persistence and Treatment Pattern on Total Costs Relative to Monotherapy Continuous-

Exposure.

Variables

Total costs

Monotherapy High-Exposure
Monotherapy Low-Exposure
Switch Continuous-Exposure
Switch High-Exposure

Switch Low-Exposure

Augmented Continuous-Exposure
Augmented High-Exposure
Augmented Low-Exposure

No Antipsychotic

Initiated on Multiple Antipsychotics
Intercept

Age

Gender (Male versus Female)
Region (Central Northeast versus other)
Status (Enrollee versus Dependent)
Coverage (Full versus Partial)

Plan (Indemnity versus PPO)
Employment (Active versus Retired)
Clozapine Use in 1996

Clozapine Use in 1997

Total Costs in 1996

Adj R-Sq

Estimated Coefficient P value
447.6 0.673
472.9 0.625

2158.9 0.262
4433.0 0.0058
6778.0 <0.0001
2643.5 0.1565
4056.4 0.0450
7418.4 0.0003
-617.1 0.521
7416.5 0.0005
-2886.1 0.278
-35.3 0.209
-351.5 0.608
-1558.7 0.032
-677.6 0.339
-616.6 0.536
2253.9 0.079
-960.9 0.172
3803.3 0.0561
-79.6 0.970
0.2 <0.0001

0.3843

Note: Regressions also controlled for: type of schizophrenia (acute, paranoid, schizo-affective, catatonic, residual, disorganized, unspecified, or other
schizophrenia), comorbid psychiatric diagnoses (substance-related, bipolar disorder, nonorganic psychoses, organic psychoses); and 17 comorbid medical
categories of the international classification of diseases. Full regression results are available upon request.

ings compared to Switch High-Exposure and Low-Exposure
($4,433 p=0.0058 and $6,778 p<0.0001, respectively) pat-
terns. Monotherapy Continuous-Exposure was also asso-
ciated with significant cost savings compared to Augment
High-Exposure and Low-Exposure ($4,056 p=0.0450 and
$7,418 p=0.0003, respectively) patterns. Within use pattern,
Continuous-Exposure to medication was consistently asso-
ciated with lower costs over both High-Exposure and Low-
Exposure patterns.

Discussion

This study describes the antipsychotic medication use
patterns for individuals with a schizophrenia diagnosis in an
employer claims database. The results suggest that routine
medication treatment of schizophrenia, as documented in this
primarily private care setting, may not be meeting the
therapeutic needs of this population as defined by current
treatment guidelines.*® A substantial proportion of
individuals with a diagnosis of schizophrenia did not receive

ANTIPSYCHOTIC MEDICATION USE PATTERNS AND ASSOCIATED COSTS

Copyright © 2003 ICMPE

any antipsychotic medication, or switched medications or
augmented their original medication therapy during the year.
These findings are consistent with recent literature
documenting that switching and/or augmenting antipsychotic
medication therapy is commonplace in routine care for
Medicaid and indigent schizophrenia populations.*-!+3

The costs associated with the different treatment patterns
observed in routine care were also examined. Not
surprisingly, even after controlling for differences across
treatment group, costs (total, medication and institutional)
were significantly greater for individuals who switched or
augmented their original antipsychotic therapy than for
individuals who received antipsychotic monotherapy. It
should be noted that although some individual characteristics
are controlled for in the regression models, unobservables,
such as the effects of severity of illness and the patient’s
characteristic treatment responsiveness, could be driving the
use of medications and these unobservables could also be
driving total treatment costs. Therefore, these results do not
imply that encouraging individuals to stay on monotherapy,
for example, would reduce overall costs. Existing literature on
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antipsychotic medication switching and augmentation have
also found that individuals who switch or augment medication
therapy are more costly than individuals who do not switch/
augment.’' Generally, guidelines recommend that switching
antipsychotic therapy should occur when individuals have
failed to respond to current medications or if they incur
persistent side effects that cannot be managed with adjunctive
medications.*® For these complex patients, it may be
especially difficult at initiation of therapy to find the
appropriate medication to manage and control the patient’s
symptoms. If patients do not adequately respond to therapy or
experience intolerable adverse events, switching or
augmenting medication therapy may be necessary and may
actually represent better matching of patients with medication.

The results also revealed that, regardless of medication use
pattern, treated individuals with continuous exposure to
antipsychotic medication consistently experienced lower
total costs than individuals who were had interruptions in
medication therapy and had low exposure to antipsychotic
medications. For example, Continuous-Exposure to
antipsychotic medication Monotherapy was associated with
significant cost savings of $6,778 and $7,418 over Switch
and Augment Low-Exposure individuals, respectively.
McCombs er al.®' found similar results in California
Medicaid patients. Patients who completed one year of
uninterrupted medication therapy incurred on average $7,824
less in total costs than patients who switched or augmented
therapy during the first year.'

These findings suggest that individuals receiving treatment
consistent with the published treatment guidelines may also
incur lower costs than individuals receiving treatment that is
inconsistent with the guidelines. Individuals treated with
antipsychotic Monotherapy experienced significantly lower
costs than Switch or Augment individuals. In addition,
individuals who were Continuously-Exposed to antipsychotic
medication generally experienced lower total costs than Low-
Exposure individuals. Total costs for Continuous-Exposure
individuals among Monotherapy, Switch, and Augment
groups were not statistically significantly different. This
indicated the importance of continuous therapy, and might
also reflect that unobservable personal characteristics might
drive both the choice of type of therapy and healthcare costs.

Itis, nevertheless, perplexing that over a quarter of these care-
seeking individuals did not receive any antipsychotic
medication therapy for a full year, despite a diagnosis of
schizophrenia. Previous research examining use patterns for
California Medicaid patients with schizophrenia similarly
found that over 24% of patients did not use any antipsychotic
medication for periods lasting up to 1 year.*° Results reported
by McCombs er al.®® suggest that patients who are more
severely ill (for example, had recently used other psychiatric
medications or had concomitant mental disorders) were more
likely to receive antipsychotic medication therapy. Therefore, it
is possible that the individuals in our analyses who did not
receive treatment with antipsychotics may have been less
severely ill and, therefore, may have been less likely to have
received or filled a prescription for an antipsychotic medication.

Additionally, these results may have direct implications for
medical and financial decision-makers involved in the

74

Copyright © 2003 ICMPE

treatment of individuals with schizophrenia, as medication
formularies and guidelines sometimes require individuals to
fail on one medication before being able to use another
medication. The results of this study suggest that having
switched antipsychotic medications is associated with
increased costs.

These findings should be interpreted in the context of the
limitations of the study design. This study used medical
service and prescription claims data from a large employer
database. Individuals in this system may not reflect persons
utilizing services in other systems of care and, therefore,
these results might not be generalizable to other care settings.
This analysis only examines antipsychotic treatment patterns
and, consequently, does not account for use of other
psychotropic medications sometimes prescribed to treat
patients with schizophrenia. In addition, the data does not
include information on clinical and functional outcomes and,
consequently, we were unable to link differences in treatment
patterns and costs to changes in clinical and functional
outcomes. Similarly, the reasons for switching or augmenting
antipsychotic therapy were not available. The reasons at the
time of changing medication therapy need to be explored
further, as such information could be used to identify and
improve potentially inappropriate prescribing and reduce
health care costs. Also, the medication persistence estimates
were derived using methodology used in the literature’®"
34-36 to approximate compliance. However, these definitions
may be somewhat arbitrary, though they do provide valuable
information about the medication use patterns for these
patients. Finally, provider charges instead of actual payments
were included in the database, which will limit our ability to
conduct any cost analysis from specific payers’ perspective.
However, charges data have their advantages because
charges are relatively stable across years and are independent
of specifications on patients and their insurance.
Additionally, it is worth to note that ““charges’” used in this
analysis may not heavily overestimate ‘‘costs’ as evidenced
by that the mean annual charges in this analysis ($11,042)
were similar to annual costs reported in the literature.**>'+’

It should also be noted that it is likely that the individuals
diagnosed with schizophrenia in this analysis may be at
different, fluctuating stages and courses of their illness.
When symptoms are uncontrolled or the side effects are
unmanageable, the guidelines recommend switching or
augmenting the original medication therapy.*® At these
times, it may be that patients also consume more extensive
mental health services and incur higher costs compared to
times when symptoms are under control. This dataset
contained limited information on the severity or complexity
of illness at the time of service. Despite our attempts to
control for proxy measures of patient disease complexity and
severity (prior and post use of medications reserved from
refractory patients (clozapine), specific schizophrenia sub-
type, comorbid psychiatric and medical diagnoses), other
unobserved patient differences in disease acuity may also
have contributed to the differences in costs across the
Monotherapy, Switch and Augment use patterns.

This analysis examined the medication use patterns and
the associated costs for individuals diagnosed with
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schizophrenia. Results indicate that a substantial proportion
of individuals with a diagnosis of schizophrenia either were
not treated with or did not receive adequate exposure to anti-
psychotic medication treatment. Specifically, individuals
who received antipsychotic monotherapy, the most com-
monly recommended treatment guideline, experienced lower
total costs than individuals who switched or augmented their
original antipsychotic medication therapy.
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