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Background: Schizophrenia results in substantial health care utilization costs. Much of these
costs can be attributed to health care use resulting from nonadherence to treatment, relapse,
and hospitalization.

Aims of the study: The objective of this research is to further estimate the health care
resource utilization costs of patients with schizophrenia in the People’s Republic of China,
Korea, and Malaysia with a specific focus on the reduction in hospitalization costs associated
with the use of long-acting, injectable paliperidone palmitate (PP) relative to alternative treat-
ment medications.

Methods: The study focuses exclusively on the estimated reduction in hospitalization days
following treatment with PP and the potential associated cost savings. Cost analysis was done
using a payer’s perspective and only includes direct health care costs associated with hospital-
ization. Localized cost data were taken from published sources, and health care utilization was
estimated based on a clinical study conducted in countries in the Asia-Pacific region. People’s
Republic of China, Korea, and Malaysia had the highest number of patients enrolled in the clini-
cal study, and thus were chosen for this research. Analysis looked at 12-month and 18-month
periods following initial treatment with PP relative to a retrospective 12-month period utilizing
alternative treatment medications.

Results: Results suggest that reductions in hospital utilization cost over 12 months may occur
through the use of PP relative to alternatives — ranging from $1,991 for the People’s Republic
of China to $6,698 for Korea and $6,716 for Malaysia.

Conclusion: Given the substantial costs associated with the treatment of schizophrenia both
worldwide and in Asia, it is important to fully understand the costs and outcomes associated
with various treatment options. In this research, we have specifically analyzed the direct health
care cost savings associated with hospital utilization for patients taking PP relative to alternative
treatment methods. The results suggest that reductions in hospital utilization cost were associated
with PP treatment, likely largely due to increased adherence to treatment.
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Introduction

Schizophrenia is a severe mental disorder that is often characterized by disruptions in
thoughts and behaviors that affect the language ability and perceptions of those afflicted
with the disease and often cause psychotic experiences resulting in hearing voices or
delusions.! While the disease itself varies in severity, sufferers of schizophrenia have
an increased risk of suicide with approximately one-third of sufferers attempting sui-
cide at some point in their life and approximately 10% succeeding in taking their own
life.>* Schizophrenia typically begins early in life, first manifesting in late adolescence
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or early adulthood.' The age for the first episode is typically
younger for men, 21 years of age on average, than for women,
for whom the average age is 27 years.?* The exact cause of
schizophrenia is unknown, and the possible factors related
to onset include chemical imbalances in the brain, genetic
factors, or viral infections.*

Estimates for the worldwide lifetime prevalence of the
disease range from 0.5% to 1%,>* and it is estimated that
schizophrenia currently affects 21 million people worldwide.!
In the People’s Republic of China, schizophrenia is estimated
to occur in 0.8% of the adult population,’ and there are ~8
million currently diagnosed cases of the disease.® The treated
prevalence of the disease in Korea in 2005 was estimated to
be ~0.4% of the population.” A 2009 analysis of the Health
Insurance Review and Assessment Service-National Patients
Sample (HIRA-NPS) in Korea analyzed 126,961 patients
with schizophrenia; of these patients, 10.5% were prescribed
with antipsychotic monopharmacy, while 89.5% were
prescribed with polypharmacy.® In Malaysia, the incidence
rate of schizophrenia has been reported to be 7.7-43.0 per
100,000 population.’

The widespread prevalence of the disease is associated with
significant economic burden. An international literature review
found that the median health care costs from schizophrenia
represented ~1.1% of total national health care expenditures.'
The World Health Organization (WHO) has estimated that the
health care costs associated with schizophrenia in the USA
and Europe may be as high as 2.6% of the total health care
expenditures.'' A US study using a claims database analysis
found that patients with schizophrenia had medical care costs
four times that of a matched, nonschizophrenic cohort. Of
these costs, ~42% were inpatient expenditures.'? A Canadian
study estimated the direct health care and nonhealth care costs
of schizophrenia to be 2.02 billion Canadian dollars in 2004."
In Korea, the estimated annual, direct health care costs associ-
ated with schizophrenia were estimated to be $418.7 million in
2005.7 A 2009 database analysis of a nationally representative
subset of 126,961 patients with schizophrenia in Korea found
that the mean total medical cost per patient was US$3,209.%
The direct health care costs per case in the People’s Republic
of China are estimated to be $862.81.

Given the extensive health care costs associated with
schizophrenia and the amount of these costs that result from
hospitalization, it is likely that effective medications could
help reduce the incidence of hospitalization and possibly
reduce the length of stay in cases where hospitalization is
required and therefore potentially result in a reduction in the
economic burden associated with the disease.

The primary pharmacological intervention used in
the treatment of schizophrenia is antipsychotic drugs.'*'¢
Research suggests that up to 80% of patients with schizophre-
nia experience a psychotic relapse within the first 5 years fol-
lowing their initial episode.*17"1° It is thought that treatment
nonadherence is a significant factor leading to relapse.'*!* In
addition to the increased probability of relapse, treatment
nonadherence has also been found to be correlated with
inconsistent symptom control and hospitalization, potentially
leading to a variety of physical and social difficulties for
the patient, including progressive loss of brain tissue, pos-
sible suicide, family conflict, and loss of independence and
employment opportunities.'** Treatment adherence may be
improved through the use of long-acting injectable antipsy-
chotic medications that reduce the number of doses, relative
to immediate-release medications, which may help maintain
consistency through scheduled treatments.'*2

Paliperidone palmitate (PP) is an atypical antipsychotic
medication indicated for schizophrenia. Paliperidone was
approved by the Food and Drug Administration (FDA) in
2006 for the treatment of schizophrenia. The long-acting
injectable form of paliperidone was approved by the FDA
on July 31, 2009 for the treatment of schizophrenia, and
subsequently approved in Europe in 2011. The long-acting
form of paliperidone is injected into the patient by a health
care professional on a monthly basis, which may help with
adherence rates. The medication has been shown, in both
short-term and long-term clinical trials, to delay relapse time
and help provide symptom control for patients experiencing
acute exacerbation of schizophrenia.?'?? As a result, the con-
sistent use of long-acting, injectable PP may reduce relapse
rates and hospitalization, potentially leading to a reduction
in the economic burden associated with schizophrenia.

The goal of this study is to estimate the reduction in
hospitalization costs associated with the use of long-acting,
injectable PP in the People’s Republic of China, Korea, and
Malaysia relative to alternative treatment medications. In
the analysis, we combined localized cost data for the three
individual countries with data on the reduction in hospital-
ization rates derived from a recent Phase IIIB trial (clinical
registry number CR016522).2 Results suggest that reduc-
tions in hospital utilization cost may occur through the use
of long-acting PP relative to alternatives.

Methodology and data

The study focuses exclusively on the estimated reduction
in hospitalization days following treatment with PP and
the associated cost savings. Cost analysis was done using a
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payer’s perspective and only includes the direct health care
costs associated with hospitalization. All monetary values
were converted into US dollars to help facilitate comparisons
with existing studies. The analysis was done over two time
horizons: 12 months and 18 months after therapy begins. In
both cases, mean per patient year hospitalization costs were
compared to a retrospective period of 12 months prior to the
beginning of therapy with PP. Subset analysis was performed
on patients with <1 year of schizophrenia history versus
those between 1 year and 5 years of schizophrenia history.
Since we annualized the duration of hospital stays, this
may exaggerate the length of treatment duration for those
with <1 year of history.

Localized, direct medical care costs per hospital day for
the People’s Republic of China were taken from a literature
review on the burden of schizophrenia in the People’s Repub-
lic of China.?* The review cites a 2010 study that examined
the direct psychiatric hospital costs for 3,117 patients diag-
nosed with schizophrenia. The median total cost for patients
with schizophrenia was found to be ¥10,765 (US$1,722)
per admission or ~¥241 (US$38.56) per day. The inpatient
cost per day for Korea was taken from a direct medical cost
analysis in hospitalized patients with schizophrenia set in
Korea.” The study used #129,171 (US$118.84) as the cost
per inpatient hospitalization day in 2010. Hospitalization
costs per day for Malaysia were based on estimates from the
WHO. The estimated cost per bed day for primary hospitals
in Malaysia for 2005 was US$68.46.%

In order to obtain the heath care resource utilization for
patients diagnosed with schizophrenia, we used outcomes
from a recent Phase I1IB study.” The background information
of'the study, such as patients treatment status at baseline and
recruitment methodology has been published previously.?
The primary objective of the study was to explore safety,
tolerability, and treatment response of PP once-monthly
injections compared to different previous antispsychotic
medications in patients with schizophrenia. Enrollment in the
study was limited to recently diagnosed patients with schizo-
phrenia, defined in this case as having received the diagnosis
within a 5-year period prior to screening. The health care
utilization analysis set included 108 total subjects from the
People’s Republic of China, 109 total subjects from Malaysia,
and 94 total subjects from Korea. Hospital utilization rates
were calculated for the 12-month period prior to beginning
treatment with PP and for both 12 months and 18 months
following the beginning of treatment. Focus was placed on
full institutionalized days per year where full institutional-
ization was defined as a continuous 12-24-hour period of

hospitalization that included at least one overnight stay. All
the results from the study were converted to institutionalized
days per person year. The mean (95% CI) numbers of fully
institutionalized days per person year in the People’s Repub-
lic of China were found to be 63.26 (41.16, 85.36) during
the 12-month retrospective period, 17.49 (3.05, 31.94) days
per person year during the initial 12 months of the prospec-
tive period, and 17.09 (2.68, 31.50) days per person year
during the full 18-month prospective period. Additionally,
when individuals with a diagnosed history of schizophrenia
of <1 year at the time of enrollment were excluded, the
mean numbers of fully institutionalized days per person year
were found to be 50.70 (24.52, 76.87) during the 12-month
retrospective period, 15.21 (0.00, 32.18) days per person year
during the initial 12-month prospective period, and 14.82
(0.00, 31.72) days per person year during the full 18-month
prospective period.

In Korea, the mean numbers of fully institutionalized
days per person year were found to be 55.68 (32.09, 79.27)
during the 12-month retrospective period, 9.41 (0.00, 20.37)
days per person year during the 12-month prospective period,
and 8.38 (0.00, 19.18) days per person year during the full
18-month prospective period. Excluding individuals with a
diagnosed history of schizophrenia of <1 year at the time
of enrollment, the mean numbers of fully institutionalized
days per person year were found to be 43.99 (14.23, 73.76)
during the 12-month retrospective period, 13.15 (0.00, 30.36)
days per person year during the 12-month prospective period,
and 12.02 (0.00, 29.04) days per person year during the full
18-month prospective period.

The mean numbers of fully institutionalized days per
person year in Malaysia were found to be 131.40 (101.26,
161.53) during the 12-month retrospective period, 42.27
(22.86, 61.68) days per person year during the 12-month
prospective period, and 40.15 (21.33, 58.96) days per
person year during the full 18-month prospective period.
Excluding individuals with a diagnosed history of schizo-
phrenia of <1 year at the time of enrollment, the mean
numbers of fully institutionalized days per person year were
found to be 145.51 (104.83, 186.18) during the 12-month
retrospective period, 49.92 (22.90, 76.94) days per per-
son year during the 12-month prospective period, and
46.64 (20.74, 72.53) days per person year during the full
18-month prospective period. In all the cases, the reduc-
tion in full institutionalized days following the initiation
of treatment with PP relative to the retrospective period
were found to be statistically significant (P<<0.0001) using
a paired 7-test.
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per patient year cost reductions of $6,821 and $5,543 relative § i
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period of $8,996 for the full sample and $9,962 for the E g g g
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following treatment, the total per patient year costs were
found to be $2,749 and $3,193, respectively, for the two
samples, resulting in cost reductions of $6,966 and $7,871
relative to the retrospective period.

Discussion

In this paper, we have attempted to further analyze the health
care resource utilization costs of patients with schizophrenia
in the People’s Republic of China, Korea, and Malaysia
with specific focus on the reduction in hospitalization costs
associated with the use of long-acting, injectable PP rela-
tive to alternative treatment medications. In the analysis,
we combined localized cost data for the three individual
countries with data on the reduction in hospitalization rates
derived from a recent Phase IIIB trial. Results suggest that
reductions in hospital utilization cost may occur through the
use of long-acting PP relative to alternatives.

There have been several studies that have looked at the
costs associated with schizophrenia; however, the majority
of these studies have been conducted on the US and Europe
populations, and there are a limited number of studies
addressing this issue for Asia.?’ To our knowledge, this is the
first paper to specifically address the reduction in hospitaliza-
tion costs for patients in Asia resulting from the treatment
using PP relative to alternative medications currently in use
for the treatment of schizophrenia.

This study as implemented is a subject to a number of
potential limitations, which may impact the overall results.
The study was conducted from a third party payer perspective
instead of using a societal perspective. As a result, we do not
include the additional cost savings, such as the value of lost
productivity, physical and social difficulties, and caregiver
time costs, associated with treatments more likely to result in
adherence. Given the substantial economic burden associated
with schizophrenia, both direct and indirect, the inclusion of
these costs would likely have added to the potential cost reduc-
tions from the use of PP relative to alternative medications.
The analysis also required extrapolation of several localized
cost parameters from published sources combined with health
care utilization data from a clinical study. We note that the
process of incorporating data derived from a variety of sources
is subject to bias. The hospitalization costs for Malaysia were
drawn from WHO data on hospitalization costs per day and
are not specific to mental health or schizophrenia. As a result,
these estimates are subject to additional bias in our results.
We also note that, due to cost estimates being derived from
published sources, the study lacks more precise estimates on
hospital utilization costs. We also note that the data on hospital

utilization rates were derived from a Phase I1IB study using a
mirror analysis approach rather than double-blind randomized
control methodology. Also, not all data of patients on hospi-
talization rates within the 12-month retrospective period were
available. As such, these patients were not included in the final
data analysis. Additionally, in this study, we focused specifi-
cally on hospitalization costs. Future studies on determining
hospitalization costs specific to schizophrenia are necessary
to provide more precise estimates of the cost reduction associ-
ated with the use of PP. More advanced modeling techniques,
such as budget impact and cost-effectiveness models, depend
on such estimates and may not be accurate without these
additional studies to inform the model inputs. In that context,
we believe that the results of this study will be very useful for
future research regarding PP relative to alternative medications
for the treatment of schizophrenia in Asia.

Conclusion

Given the substantial costs associated with the treatment of
schizophrenia both worldwide and in Asia, it is important to
fully understand costs and outcomes associated with various
treatment options. In this study, we have specifically analyzed
the direct health care cost savings associated with hospital
utilization for patients taking PP relative to alternative treat-
ment methods. The results suggest that per patient year cost
reductions could be achieved, likely largely due to increased
adherence to treatment.
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