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Aim: To compare adherence, healthcare utilization and costs among real world, Medicare-eligible pa-
tients with schizophrenia using long-acting injectable paliperidone palmitate (PP) versus oral atypical an-
tipsychotics. Patients & methods: Historical cohort study used Medicare Advantage claims data. Inverse
probability of treatment weighting was applied to adjust for baseline differences. 12-month adherence,
healthcare utilization and costs were compared. Results: Patients using PP were more adherent (propor-
tion of days covered >0.8; 48.1 vs 32.6%; p < 0.001), had lower odds of hospitalization (odds ratio [OR]:
0.81; 95% Cl: 0.68-0.96) and lower medical costs ($11,095; 95% Cl: $10,374-11,867 vs $15,551; 95% ClI:
$14,584-16,583), but higher pharmacy costs ($14,787; 95% Cl: $14,117-15,488 vs $5781; 95% Cl: $5530-
6043). Conclusion: Compared with patients using oral atypical antipsychotics, PP had lower hospitaliza-
tions and medical costs with greater medication adherence accompanied by higher pharmacy costs.
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Schizophrenia is a serious psychiatric disorder associated with personal and economic burden, but consistent use of
antipsychotic medications may effectively manage schizophrenia symptoms. Although the benefits of antipsychotic
medications are well documented [1], poor adherence and high rates of discontinuation continue to be issues
leading to more hospitalizations and greater medical costs [2-4]. In 2013 schizophrenia-related direct healthcare
costs in the USA exceeded $37.7 billion [5]. For management of schizophrenia symptoms, atypical antipsychotics
administered as short-acting oral formulations and long-acting injectable (LAI) formulations are preferred for
clinical effectiveness in patients with schizophrenia [6-8]. Oral atypical antipsychotics (OAAs) are considered the
first-line treatment for the management of schizophrenia. LAI may be warranted in refractory patients or patients
demonstrating nonadherence with OAAs [9,10]. Paliperidone palmitate (PP) is a once-monthly LAI US FDA
approved for the treatment of schizophrenia and schizoaffective disorder in adults [11].

The effectiveness of PP compared with OAAs in patients with schizophrenia has been evaluated in certain real-
world populations, including Medicaid, Medicare and Veteran’s Health Administration (VHA) enrollees. Medicare
isa US federal program that primarily serves people 65 years and older, younger patients with disabilities and dialysis
patients; the Medicaid program serves low-income people regardless of age; the VHA program provides healthcare
for US military veterans [12,13]. Prior observational studies using VHA claims or Medicaid claims to compare real-
world use of PP versus OAA have found greater adherence with PD, lower healthcare resource utilization (HCRU)
and lower medical costs with PP use [14-19]. Findings related to total costs have been mixed. One study by Pesa
et al. using Medicaid claims data found significantly higher total costs for patients treated with PP [14], while two
other studies using Medicaid claims data (Xiao ez a/. [2015] and Xiao ez al. [2016]) and VHA claims data (Baser
et al.) did not find differences on total costs between PP users and OAA users [16-18], and one additional study by
Young-Xu et al. using VHA electronic health records data found significantly lower total costs for patients treated

with PP compared with those treated with OAA [19]. Future -
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The existing paucity in evidence remains within patients with Medicare coverage being treated with PP versus
OAA. Patients receiving treatment for schizophrenia who are Medicare eligible or dually eligible for Medicare and
Medicaid may be characteristically different from patients in a Medicaid-eligible population or those covered under
the VHA system. Patients who are deemed eligible for Medicare meet one or more of the following requirements:
65 years of age or older; physically or mentally disabled; and/or diagnosed with end-stage renal disease. Compared
with traditional Medicaid and VHA populations, Medicare-eligible patients who are eligible for Medicare because
of disability may have conditions at a more advanced discase stage. Able-bodied patients in a Medicare-eligible
population may have lived longer with schizophrenia than those in traditional Medicaid or VHA populations given
that the onset of schizophrenia generally occurs well before age 65.

The primary goals of this study were to describe and compare treatment patterns (including medication adherence,
persistence and discontinuation), HCRU and healthcare costs in patients with schizophrenia treated with PP as
compared with those being treated with OAA among the Humana Medicare population.

Methods & patients

Data sources

The study sample was selected from the Humana Research Database (KY, USA). Humana, Inc. is a health and
wellbeing company serving millions of people across the USA through Medicare Advantage with Prescription Drug
plan (MAPD), stand-alone Prescription Drug Plan (PDP) and commercial plan offerings. The database has national
coverage with a high proportion of individuals from Texas, Florida and Ohio, and is one of the largest MAPD
claims databases. For this study, medical claims and pharmacy claims for the MAPD population were examined.
Medical claims data included information regarding physician visits, outpatient visits, emergency department (ED)
visits and hospitalizations. Pharmacy claims data included detailed information on each individual’s prescription
fill. The full study period was from 1 January 2009 to 30 September 2015. The study protocol was reviewed and
approved by Schulman and Associates IRB, Inc. (OH, USA).

Design

This retrospective, longitudinal cohort study identified patients based on paid pharmacy claims for OAA or PP
during 1 July 2009 through 30 September 2014. 6 months of baseline data and 12 months of follow-up data within
a full study period of 1 January 2009 through 30 September 2015 were required.

Patient selection

Patients were included in the study if they had at least two paid claims for PP or an OAA (aripiprazole, asenapine,
iloperidone, lurasidone, olanzapine, paliperidone, quetiapine or ziprasidone) within 90 days of each other during
the identification period and enrolled in an MAPD plan at the time of the claim. The date of the first claim was
the index date. Patients who met the criteria for the PP cohort as well as the OAA cohort were attributed to the PP
cohort and the date of the first PP prescription served as the index date. Patients were only included in the study if
they were 18-89 (1989 if residing in Alabama or Nebraska) years of age and had 18 months of continuous plan
enrollment (6 months prior to and 12 months after the index date). PP cohort patients with any PP claims in the
preindex period were excluded. OAA cohort patients with an OAA claim for the indexed OAA in the preindex
period or with a claim for PP in either the preindex or the 12-month postindex period were excluded. Patients with
multiple OAA medications at index were also excluded from the OAA cohort. Patients in PP or OAA cohorts who
had a claim for clozapine anywhere in the study period were excluded. Last, patients were also required to have two
separate medical claims with a diagnosis code for schizophrenia (ICD-9-CM 295 .xx) with at least one occurring in
the 6-month preindex period.

Variable definitions
The baseline demographic measures for the study included age, sex, race/ethnicity and geographic region. Age
was calculated as of the index date based on date of birth. Sex was categorized as male or female. Race/ethnicity
was coded as white, black or other/unknown. Region was recorded as northeast, midwest, south or west based on
United States Census region assignments and were determined using the subject’s resident state as of the index date.
Low-income subsidy status and dual-eligibility for Medicare and Medicaid were also identified.

The baseline clinical characteristics measured over the 6-month preindex period in this study included the
Quan Charlson Comorbidity Index (QCCI), specific physical comorbidities, specific mental health comorbidities
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and preindex mental health medication use. The QCCI is a medical claims-based risk index that uses 17 disease
categories with a score ranging 0-24 based on disease weights [20]. Physical comorbidities included diabetes with
chronic complications (ICD-9-CM 250.4-250.9), diabetes without chronic complications (250.0-250.3), obesity
(278.00, 278.01, 278.03, 649.1x, V85.3x-V85.4x, V85.54 and 793.91) and hepatitis C (070.41, 070.44, 070.51,
070.54, 070.7x and V02.62) were measured along with mental health comorbidities that included depressive
disorders (293.83, 296.2x-296.3x, 300.4 and 311), anxiety disorders (293.84, 300.0x, 300.10, 300.2x, 300.3,
300.5, 300.89, 300.9, 308.x, 309.81, 313.0, 313.1, 313.21, 313.22, 313.3, 313.82 and 313.83), bipolar disorder
(296.0x, 296.1x and 296.4x-296.6x) and substance-related and addictive disorders (292.0-292.9, 304.xx, 305.2x-
305.9x, 648.3x, 655.5x%, 760.72, 760.73, 760.75, 779.5, 965.0x and V65.42). Preindex mental health medication
use included antipsychotics (typical and atypical, short-acting and long-acting), antidepressants, anxiolytics and
mood stabilizers or anticonvulsants.

All-cause HCRU and total healthcare costs were measured during the baseline period as well. The measurements
of HCRU and cost are described in the outcomes measures section.

Outcomes measures

Medication adherence during the follow-up period was evaluated using proportion of days covered (PDC). PDC
was calculated for the index drug and was separately calculated based on a composite of all antipsychotics, where
PDC equaled the number of days with drug therapy on hand divided by the number of days in the measurement
period (365 days).

Number of Days with Therapy On Hand
365

PDC =

The number of days with drug therapy on hand was calculated using a set of rules to avoid double-counting
covered days when prescription fills overlap, as opposed to summing the days of supply for all prescription fills. For
PP claims identified through medical services, 37 days of supply (30 days of planned supply + 7 days of additional
therapeutic coverage) was used for adherence computation [11]. For PP claims identified through pharmacy claims,
7 days of supply were added to every month of supply so that 28 (or 30) days reported on a claim was estimated as
35 (or 37) days of supply and 84 (or 90) days as 105 (or 111) days, respectively [11]. Medication use during inpatient
hospital stays was not captured for the calculation of PDC in this study. The number of days in the measurement
period was 365 days for all patients (12 months after the index date). Adherence was defined as PDC >0.8.

Further, discontinuation of PP or OAA was defined as exceeding a gap of 60 days without index treatment supply
during the 12-month postindex period. Sensitivity analyses for discontinuation were conducted using gaps of 30
and 90 days.

HCRU was represented by outpatient visits, ED visits and hospitalizations, and was measured during the 12-
month follow-up period. Multiple hospitalization episodes where the discharge and the admit dates appeared within
1 day (reflecting a possible transfer) were collapsed into a single hospitalization episode. ED encounters that resulted
in a hospitalization were considered part of the hospitalization. For HCRU visits lasting more than 1 day, if the
first day of service fell in the preindex period, all days for the visit were attributed as preindex HCRU. All-cause
HCRU included all visits while mental health-related HCRU was limited to visits with a mental health diagnosis
(Supplementary Table 1) in the primary diagnosis position.

Costs were calculated as medical (hospitalization, ED, physician office visits and other outpatient encounters),
pharmacy (outpatient pharmacy services) and total costs (medical + pharmacy) and were adjusted to 2015 dollars
using the Medical Component of Consumer Price Index.

Statistical methods

The inverse probability of treatment weights (IPT'W) method was used to adjust for baseline differences between
PP and OAA patients [21]. Propensity score estimates (p) were calculated using a logistic regression model and
were used to create a weight for each patient. Propensity scores were generated using the following demographic,
clinical and HCRU characteristics: age, gender, race, geographic region, dual Medicare and Medicaid eligibility,
low-income subsidy status, physical health comorbidities (proportion with specific conditions), mental health
comorbidities (proportion with specific conditions), QCCI, Rx Risk-V score, preindex all-cause costs, preindex all-
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PP group (N) OAA group (N)

>2 prescription fills for medication of interest within 90 days during ID period

995 140,358

Continuously enrolled for 6 months prior to index date and
>12 months post index date 56,020

431 Age at index —84 48,512

No pre-index OAA use for OAA patients and PP use

for PP patients

N/A No post-index fill for PP in the OAA cohort 36,825
414 No prescription of clozapine in the 36,716
study period

>2 separate claims of
chizophrenia (ICD-9-CM 295.xx),
one of which occurred

in the pre-index period

No multiple OAA
N/A at index in the 2296
OAA cohort

295v2296
Figure 1. Study sample attrition diagram.

ICD-9-CM: International Classification of Diseases, Clinical modification, Ninth Revision, Clinical Modification; ID:
Identification; N/A: Not applicable; OAA: Oral atypical antipsychotics; PP: Paliperidone palmitate.

cause medical visits (ED, hospitalization and outpatient), preindex mental health-related visits (ED, hospitalization
and outpatient) and preindex use of antipsychotics, antidepressants, mood stabilizers/anticonvulsants and/or
anxiolytics. Weighted cohorts were then compared on 12-month adherence, healthcare utilization and costs [21].
IPTW weighting is inclusive of all patients in a study, unlike other methods such as propensity score matching
where unmatched patients would be excluded. The IPTW weight was calculated based on a propensity score model,
which modeled the odds of initiating on PP versus OAA medication. For patients in the PP cohort, the weight was
calculated as 1/p, where p was the propensity score, and the weight was calculated as 1/(1-p) for patients in the
OAA cohort. Normalized weights were truncated at 30 after reviewing for extreme values. Standardized differences
were used to evaluate balance on baseline patient characteristics in the IPTW weighted study cohorts.

Frequencies and proportions were used for describing categorical variables and means and standard deviations
were used for describing continuous variables. Weighted two-sample t-tests for continuous variables and weighted
X tests for categorical variables were used to compare treatment patterns in the two study cohorts. IPTW-weighted
logistic regression and Poisson models, without additional covariates, were used to evaluate HCRU in PP versus
OAA cohorts. IPTW-weighted generalized linear models with log link and y distributions, without additional
covariates, were used to evaluate costs. Model-specified standard errors were used for IPTW-weighted models.

Data management and analyses were conducted using SAS Enterprise Guide version 7.1 (NC, USA). The a
priori o level for all inferential analyses was set at 0.05, and all statistical tests were two-tailed.

Results

Study sample

There were 2591 patients identified for this study, 295 in the PP cohort and 2296 in the OAA cohort (Figure 1).
Baseline characteristics of the study population are reported for unweighted and the IPTW-weighted cohorts in
Table 1. IPTW weighting resulted in reduced baseline differences between the PP and OAA cohorts as evidenced
by lower standardized differences after weighting. As presented in Table 1, a majority of baseline demographic
and clinical variables were balanced between the two cohorts after IPTW weighting. Before weighting, the largest
standardized differences were 119.3 for unique number of preindex antipsychotic medications, 98.5 for PDC for
preindex antipsychotic medications, 81.6 for low-income subsidy status and 71.9 for dual Medicare and Medicaid

726

J. Comp. Eff. Res. (2018) 7(8) future science group



Impact of paliperidone palmitate in schizophrenia  Research Article

Table 1. Demographic and clinical characteristics of paliperidone palmitate and oral atypical antipsychotic patients

before and after inverse probability of treatment weighting.

Demographic Before IPTW weighting After IPTW weighting

PP OAA Std d. PP weighted OAA weighted Std d.
All patients (n) 295 2296 295 2296
Weighted n 1087 1190
Age in years, mean + SD (median) 48.7 +12.9 (49.0) 55.9 + 12.6 (56.0) -55.9 56.0 + 28.5 (56.0) 55.1 + 9.2 (56.0) 4.4
Age category, n (%)
below 35 44 (14.9%) 137 (6.0%) 294 113 (10.4%) 87 (7.3%) 10.9
35-44 72 (24.4%) 287 (12.5%) 31.0 163 (15.0%) 157 (13.2%) 5.2
45-54 82 (27.8%) 616 (26.8%) 2.2 225 (20.7%) 313 (26.3%) -13.2
55-64 63 (21.4%) 657 (28.6%) -16.7 254 (23.4%) 346 (29.1%) -13.0
65-74 <30 425 (18.5%) - 214 (19.6%) 204 (17.2%) 6.2
75-84 <10 174 (7.6%) - 118 (10.9%) 83 (6.9%) 14.1
Gender (% female) 145 (49.2%) 1251 (54.5%) -10.6 661 (60.8%) 655 (55.0%) 11.8
Race/ethnicity, n (%)
White 194 (65.8%) 1660 (72.3%) -14.1 854 (78.6%) 862 (72.4%) 14.5
Black 79 (26.8%) 488 (21.3%) 12.9 205 (18.9%) 253 (21.3%) -6.0
Other/unknown 22 (7.5%) 148 (6.4%) 4.3 28 (2.6%) 74 (6.3%) -18.0
Geographic region, n (%)
Northeast <10 58 (2.5%) - 39 (3.6%) 29 (2.4%) 7.0
Midwest 78 (26.4%) 489 (21.3%) 12.0 325 (29.9%) 287 (24.1%) 13.1
South 190 (64.4%) 1566 (68.2%) -8.0 639 (58.8%) 783 (65.8%) -14.5
West <30 183 (8.0%) - 84 (7.7%) 91 (7.7%) 0.0
LIS, n (%) 262 (88.8%) 1258 (54.8%) 81.6 618 (56.8%) 702 (58.9%) -4.3
Dual-eligibility, n (%) 227 (76.9%) 1005 (43.8%) 71.9 464 (42.7%) 572 (48.0%) -10.7
QCCI, mean = SD (median) 0.7 + 1.2 (0.0) 1.0 + 1.6 (0.0) -23.0 0.7 + 2.3 (0.0) 1.0 + 1.1 (0.0) -14.6
Preindex mental health medication use, n (%)
Antipsychotics 544 (50.1%) 575 (48.3%) 3.6
Typical LAl 35 (11.9%) 74 (3.2%) 334 40 (3.7%) 78 (6.6%) -13.1
Atypical LAl 52 (17.6%) 32 (1.4%) 57.5 50 (4.6%) 52 (4.3%) 1.5
Mean PDC of preindex antipsychotics, 0.7 £ 0.3 (0.8) 0.3+ 0.4 (0.0) 98.5 0.4+0.8(0.2) 0.4+ 0.3(0.0) 1.7
mean + SD (median)
Unique number of antipsychotics, 1.7 £ 1.1 (2.0) 0.5+ 0.7 (0.0) 119.3 0.7 £ 1.7 (1.0) 0.8 + 1.0 (0.0) -4.8
mean + SD (median)
Antidepressants 175 (59.3%) 1364 (59.4%) -0.2 516 (47.5%) 697 (58.6%) -22.4
Antianxiety (anxiolytics) 83 (28.1%) 902 (39.3%) -23.9 341 (31.4%) 448 (37.7%) -13.3
Mood stabilizers/anticonvulsants 143 (48.5%) 823 (35.8%) 25.9 358 (33.0%) 438 (36.8%) -8.0
Preindex physical health comorbidities, n (%) -
DM without chronic complications 65 (22.0%) 665 (29.0%) -16.1 229 (21.0%) 350 (29.4%) -19.4
Obesity 65 (22.0%) 399 (17.4%) 11.6 160 (14.7%) 210 (17.7%) -8.1
DM with chronic complications 17 (5.8%) 274 (11.9%) -21.6 50 (4.6%) 134 (11.3%) -25.0
Hepatitis C <10 67 (2.9%) - 30 (2.8%) 34 (2.8%) 0.0
Number of cardiovascular conditions, 0.2 £+ 0.6 (0.0) 0.5 + 1.0 (0.0) -31.1 0.4 +1.4(0.0) 0.5 + 0.7 (0.0) -8.6

mean + SD (median)

Preindex mental health comorbidities, n (%)

Depressive disorders 113 (38.3%) 1057 (46.0%) -15.6 441 (40.6%) 535 (45.0%) -8.9
Anxiety disorders 103 (34.9%) 889 (38.7%) -7.9 348 (32.1%) 452 (38.0%) -12.4
Bipolar and related disorders 114 (38.6%) 845 (36.8%) 3.7 498 (45.8%) 439 (36.9%) 18.1
Schizophrenia 118 (40.0%) 690 (30.1%) 20.9 332 (30.6%) 382 (32.1%) -3.2

The table above lists the clinical characteristics used in the model to generate propensity scores which were then used in the calculation of IPTW weights. The weighted N represents
the number of observations in each IPTW weighted pseudo-cohort. Cell counts of <30 patients and corresponding Std d. are masked for confidentiality purposes. Patients <65 years
of age may be eligible for Medicare due to disability or diagnosis of end-stage renal disease.

DM: Diabetes mellitus; IPTW: Inverse probability of treatment weight; LAl: Long-acting injectable therapy; LIS: Low-income subsidy; MAPD: Medicare Advantage Prescription Drug;
OAA: Oral atypical antipsychotic; PDC: Proportion of days covered; PP: Paliperidone palmitate; QCCl: Quan Charlson’s Comorbidity Index; SD: Standard deviation; Std d.: Standardized
difference.
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Table 1. Demographic and clinical characteristics of paliperidone palmitate and oral atypical antipsychotic patients

before and after inverse probability of treatment weighting (cont.).

Demographic Before IPTW weighting After IPTW weighting
PP OAA Std d. PP weighted OAA weighted Std d.
Substance-related and addictive 59 (20.0%) 385 (16.8%) 83 165 (15.1%) 205 (17.2%) -5.7
disorders
Number of preindex 1.01 +1.2(1.0) 0.76 + 1.1 (0.0) 22.61 0.80 + 2.1 (0.0) 0.80 + 0.8 (0.0) -0.31
hospitalizations, mean + SD (median)
Number of preindex mental 0.29 £+ 0.7 (0.0) 0.25 + 0.6 (0.0) 6.54 0.27 + 1.5 (0.0) 0.25 4+ 0.4 (0.0) 1.65
health-related
hospitalizations, mean =+ SD (median)
Total costs $14,936 + 14,188 $13,091 + 21,717 10.06 $10,896 + 24,220 $13,708 + 15,810 -13.75
($10,270) ($5946) ($5983) ($6727)

The table above lists the clinical characteristics used in the model to generate propensity scores which were then used in the calculation of IPTW weights. The weighted N represents
the number of observations in each IPTW weighted pseudo-cohort. Cell counts of <30 patients and corresponding Std d. are masked for confidentiality purposes. Patients <65 years
of age may be eligible for Medicare due to disability or diagnosis of end-stage renal disease.

DM: Diabetes mellitus; IPTW: Inverse probability of treatment weight; LAl: Long-acting injectable therapy; LIS: Low-income subsidy; MAPD: Medicare Advantage Prescription Drug;
OAA: Oral atypical antipsychotic; PDC: Proportion of days covered; PP: Paliperidone palmitate; QCCl: Quan Charlson’s Comorbidity Index; SD: Standard deviation; Std d.: Standardized

difference.

Table 2. Comparison of treatment patterns following initiation in the paliperidone palmitate versus oral

atypical antipsychotic in the inverse probability of treatment weighted cohorts.

Measure PP OAA p-value

All patients 295 2296

Weighted n 1087 1190

PDC for antipsychotics, mean =+ SD (median) 0.77 £+ 0.54 (0.92) 0.70 + 0.19 (0.79) <0.001

PDC >0.8, n (%) 716 (65.9%) 586 (49.3%) <0.001

Discontinuation of index medication

30-day gap, n (%) 659 (60.6%) 871 (73.2%) <0.001

60-day gap, n (%) 547 (50.3%) 704 (59.2%) <0.001

90-day gap, n (%) 483 (44.5%) 614 (51.6%) <0.001

PDC for index drug, mean = SD (median) 0.66 + 0.62 (0.75) 0.57 £ 0.21 (0.57) <0.001

PDC >0.8, n (%) 523 (48.1%) 388 (32.6%) <0.001

The weighted n represents the number of observations in each IPTW weighted pseudo-cohort.

IPTW: Inverse probability of treatment weight; LAl: Long-acting injectable therapy; MAPD: Medicare Advantage Prescription Drug; OAA: Oral atypical antipsychotic; PDC:

Proportion of day covered; PP: Paliperidone palmitate; SD: Standard deviation.
eligibility; 10 other variables had a standard difference >20.0. After weighting, the largest standardized differences
were 25.0 for diabetes with chronic complications and 22.4 for preindex use of antidepressants, with all others
<20.0.
Antipsychotic utilization & adherence
A significantly lower proportion of patients initiating PP discontinued treatment (defined as a gap of 60 days) as
compared with those initiating OAA (50.3 vs 59.2%; p < 0.001) (Table 2). This result was robust to a sensitivity
analysis using alternative gaps of 30 days (60.6 vs 73.2%; p < 0.001) and 90 days (44.5 vs 51.6%; p < 0.001)
(Table 2). Also, patients in the PP cohort had better adherence to their index medication compared with patients
in the OAA cohort based on either the mean PDC (0.66 vs 0.57; p < 0.001) or the proportion of patients who had
PDC at 0.8 or above (48.1 vs 32.6%; p < 0.001) (Table 2). Similar results were seen when the unit of analysis was
the overall antipsychotic class rather than just the index medication where PDC for any antipsychotic was greater
for patients in the PP cohort (0.77 vs 0.70; p < 0.001) and more patients had PDC at 0.8 or above (65.9 vs 49.3%;
p < 0.001) (Table 2).
Healthcare utilization & costs
Comparisons of all-cause HCRU during the follow-up period demonstrated lower healthcare use in the PP relative
to OAA cohort (Table 3 & Figure 2). Almost all patients had an outpatient visit, but a lower proportion of
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Table 3. Comparison of healthcare resource utilization during the follow-up period in the inverse probability

of treatment weighted cohorts.

PP OAA p-value
Unique number of patients (n) 295 2296
Weighted n 1087 1190
All-cause
Outpatient visits
Had >1 outpatient visit, n (%) 1,019 (93.8%) 1171 (98.4%) <0.001
Number of visits, mean =+ SD (median) 18.03 + 30.8 (15.0) 19.24 +£12.2 (15.0) 0.2289
ED visits
Had >1 ED visit, n (%) 638 (58.7%) 666 (55.9%) 0.1756
Number of visits, mean + SD (median) 2.29 £9.7 (1.0) 2.54 +£ 4.0 (1.0) 0.4326
Hospitalizations
Had >1 hospitalization, n (%) 371 (34.1%) 466 (39.1%) 0.0134
Number of hospitalizations, mean + SD (median) 0.62 + 2.1 (0.0) 0.85 + 1.3 (0.0) 0.002
Average inpatient days per patient, mean & SD (median) 4.73 £+ 23.4(0.0) 7.28 £12.2 (0.0) 0.0014
Mental health-related resource utilization
Outpatient visits
Had >1 outpatient visit, n (%) 346 (31.8%) 563 (47.3%) <0.001
Number of visits, mean + SD (median) 3.03 + 13.9(0.0) 3.37 +£6.2(0.0) 0.4694
ED visits
Had >1 ED visit, n (%) 179 (16.5%) 216 (18.1%) 0.305
Number of visits, mean =+ SD (median) 0.41 + 2.6 (0.0) 0.42 + 1.0 (0.0) 0.9866
Hospitalizations
Had >1 hospitalization, n (%) 111 (10.2%) 143 (12.0%) 0.1624
Number of hospitalizations, mean + SD (median) 0.15 £ 0.9 (0.0) 0.21 £ 0.5 (0.0) 0.0629
Average inpatient days per patient, mean + SD (median) 1.03 &+ 7.8 (0.0) 1.86 & 6.4 (0.0) 0.006

Impact of paliperidone palmitate in schizophrenia

The weighted n represents the number of observations in each IPTW weighted pseudo-cohort. p-values were computed using the weighted two-sample t-test for

continuous variables and the weighted x 2 test for categorical variables (all tests are two-sided).

ED: Emergency department; IPTW: Inverse probability of treatment weight; MAPD: Medicare Advantage Prescription Drug; OAA: Oral atypical antipsychotic; PP: Paliperi-

done palmitate; SD: Standard deviation.

patients in the PP cohort had an all-cause outpatient visit and the difference, although marginal, was statistically
significant (93.8 vs 94.4%; p < 0.001) (Table 3). A significantly lower proportion of the PP cohort had an all-
cause hospitalization compared with the OAA cohort (34.1 vs 39.1%; p = 0.013) (Table 3). The average number
of hospitalizations were also significantly lower for patients in the PP cohort compared with the OAA cohort
(0.62 vs 0.85; p = 0.002). For patients with a hospitalization, the average inpatient days were significantly lower
for patients in the PP cohort compared with the OAA cohort (4.73 vs 7.28; p = 0.0014) (Table 3). Results from
the logistic and Poisson regression model provided additional evidence of the above findings. PP patients had
significantly lower odds (odds ratio [OR]; CI) of having an all-cause hospitalization compared with OAA patients
(OR: 0.81; 95% CI: 0.68-0.96) (Figure 2); incidence rate of all-cause hospitalizations was also lower in the PP
cohort compared with the OAA cohort (incidence rate ratio: 0.73; 95% CI: 0.64-0.83) (Figure 2). Proportions
of patients with an all-cause ED visit were not statistically different between the PP and OAA cohorts (58.7 vs
55.9%; p = 0.176) (Table 3). Logistic regression and Poisson regression models corroborated the lack of statistically
significant differences between the PP cohort and OAA cohort in terms of all-cause ED visits (Figure 2).
Comparison of mental health-related outpatient visits followed the same patterns as all-cause outpatient visits
with a significantly lower proportion of the PP cohort having a mental health-related outpatient visit than the OAA
cohort (31.8 vs 47.3%; p < 0.001) (Table 3). There was no statistically significant difference between the PP and
OAA cohorts for the average number of mental health-related hospitalizations or the proportion of patients with a
mental health-related hospitalization (Table 3), but for those patients with a mental health-related hospitalization,
the average inpatient days were lower for PP patients than for OAA patients (1.03 vs 1.86; p = 0.006) (Table 3). Based
on results of the logistic regression model, the number of mental health-related hospitalizations was significantly
lower in the PP cohort compared with the OAA cohort based on Poisson regression (incidence rate ratio: 0.71; 95%
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Estimate 95% CI
All-cause OR 081 0.68-0.96 — i
hospitalizations
Number of all-cause IRR 073 0.64-0.83 ®
hospitalizations ' ’ ’
Mental health , )
hospitalizations S 0.64-1.08 ' o '
Number of mental
health hospitalizations iR 0.60-0.84 °
All-cause ED visits OR 1.12 0:95—1.33 } 1 {
Number of all-cause IRR 0.90 080—1.02 B
ED visits ' ’
Mental health ED visits OR 0.89 0.72—-1.11 ' L 1
Number of mental
health ED visits IRR 1.00 0.85-1.17 ——
0.5 1 1.5
OR and IRR

Figure 2. Healthcare resource utilization based on weighted logistic regression and Poisson model (oral atypical
antipsychotic as reference).

Cl: Confidence interval; ED: Emergency department; IRR: Incidence rate ratio; OAA: Oral atypical antipsychotic; OR:
Odd ratio.

CI: 0.60-0.84) (Figure 2). Consistent with the finding of a lower count of mental health-related hospitalizations,
the average mental health-related inpatient days was lower for the PP cohort based on weighted t-test (1.03 vs
1.86; p = 0.006). Proportions of patients with a mental health-related ED visit were not statistically different for
the PP and OAA cohorts (Table 3). Logistic regression and Poisson regression models corroborated the lack of
statistically significant differences between the PP cohort and OAA cohort in terms of mental health-related ED
visits (Figure 2).

Pharmacy costs were significantly higher for the PP cohort compared with the OAA cohort ($14,787 vs 5781;
p < 0.001) (Table 4). However, the significantly lower medical costs for the PP group ($11,095 vs 15,551; p
< 0.001) offset some of the increased pharmacy costs, but total costs were significantly higher for the PP cohort
compared with the OAA cohort ($25,882 vs 21,332; p < 0.001) (Table 4).
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Table 4. All-cause healthcare costs during the follow-up period in inverse probability of treatment weighted cohorts.

Type of cost PP OAA Mean difference p-valuef
Mean + SD (median)  95% Cl of mean cost’ Mean = SD (median) 95% Cl of mean cost’

Total costs $25,882 + 36,747 $24,662-27,163 $21,332 £ 19,699 $20,370-22,340 $4550 <.001
($20,459) ($11,616)

Rx costs $14,787 + 20,381 $14,117-15,488 $5781 + 4623 ($3943) $5530-6043 $9006 <0.001
($12,489)

Medical costs $11,095 + 31,618 $10,374-11,867 $15,551 + 17,802 $14,584-16,583 -$4456 <0.001
($4433) ($5443)

Hospital costs $4885 + 21,831 ($0) $4227-5645 $8333 + 13,662 ($0) $7258-9568 -$3448 <0.001

ED costs $984 + 4211 ($218) $879-1101 $1281 + 2146 ($182) $1150-1427 -$297 <0.001

Outpatient costs $2501 + 6270 ($1406) $2346-2666 $3206 + 3656 ($1,728) $3016-3408 -$705 <0.001

Other medical costs $2725 + 14,886 ($377) $2474-3003 $2731 + 5306 ($558) $2489-2996 -$6 0.977

795% Cl and p-value were based on generalized linear model.

Medical costs include hospitalization, ED, outpatient and other medical costs. The costs above represent the amount paid by the plan. Actual amount charged for the service may be
higher than the costs displayed.

ED: Emergency department; OAA: Oral atypical antipsychotic; PP: Paliperidone palmitate; SD: Standard deviation.

Discussion
This study compared treatment persistence and adherence, HCRU and healthcare costs in patients with schizophre-
nia treated with PP versus OAAs among the Humana Medicare population.

The results of this study indicate that treatment with PP was associated with greater adherence, lower discon-
tinuation of treatment, fewer hospitalizations, lower medical costs and greater pharmacy costs than treatment with
OAA. The price for a monthly PP injection is certainly higher than a month’s supply of OAA, and the higher price
for PP or other LAIs relative to OAAs may discourage widespread use of LAIs. It is important to note that greater
12-month adherence for PP or another LAI relative to OAA would inevitably result in higher pharmacy costs even
if the price of a monthly injection were the same as a month’s supply of OAA. Beyond drug prices, it is important to
assess the value of medications based on the associated real-world outcomes that demonstrate the all-encompassing
perspective on healthcare costs. This study found a lower mean medical cost over 12 months that offset about 50%
of the higher mean pharmacy costs over the same 12-month period. Additionally, the amount of medical cost offset
observed for this study should be considered as conservative since pharmacy costs did not account for branded drug
discounts or rebates, which are unknown but may have overestimated PP costs in this study. Medical cost offsets
for PP treated patients as compared with OAA treated patients have been observed in all other real-world studies
and in some cases the medical offsets for PP treated patients are sufficient to overcome the higher pharmacy costs
of PP ultimately resulting in similar or lower total costs relative to OAA treated patients [15-19]. This applies to all
branded antipsychotic medications.

This study contributes to the existing body of published literature by demonstrating lower rates of hospitaliza-
tion, lower medical costs, higher pharmacy costs, lower rates of medication discontinuation and greater medication
adherence in patients with schizophrenia who received PP versus OAAs in a large national fully-insured MAPD
health plan. Prior real-world studies have made similar observations of lower rates of hospitalization and lower
medical costs in Medicaid and VHA populations [14-19]. Although treatment with PP was associated with signifi-
cantly lower odds of hospitalization, the lower odds of the more specific mental health-related hospitalization was
not statistically significant. The study might have had insufficient power to detect the difference between PP and
OAA on the more specific measure of mental health-related hospitalization. Although the finding of lower medical
costs observed in this study is consistent with the findings from other studies, some studies of Medicaid patients
and VHA patients found a greater medical cost offset relative to pharmacy costs for patients using PP than was
observed for this study [14-19]. The adherence to PP observed for the MAPD patients in the current study might
partially explain the higher pharmacy costs and lower medical cost offset for this study as compared with studies of
Medicaid or VHA populations. Another study also found higher antipsychotic adherence levels for MAPD patients
compared with Medicaid patients (22. While some prior studies of PP versus OAA did not report medication
adherence [14-18], several studies have reported proportions of patients adherent to PP that were lower than those
reported in the current study [19,23]. Our study observed adherence for 65.9% of PP patients, which is greater
than the 51.0% of PP patients adherent in a Medicaid population 23] and considerably greater than the 35.8%
of PP patients adherent in a VHA population (19). The study of VHA patients measured PDC over 12 months
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like our study, but the study of Medicaid patients measured PDC over 6 months [23]. Given that pharmacy cost
and adherence are necessarily related, the pharmacy costs incurred over 12 months in this current study of MAPD
patients may have been too great to be offset by medical costs that can be avoided within the same 12 months.
Future studies should observe outcomes, including cost, over a longer follow-up period.

This study is the first to focus on MAPD patients who are typically older than the general population. Patients
under the age of 65 may be eligible for MAPD plans due to disability, which is another potentially unique
characteristic of this study’s populations. The patients in this study may be substantially different than patients
in Medicaid or VHA populations, yet the overall findings of greater adherence and fewer hospitalizations for
patients using PP within this Medicare population are similar to those of previous studies of Medicaid and VHA
populations [14-19]. Additionally, MAPD plans may provide different benefits or have different benefit structures
as compared with Medicaid plans and most certainly have different benefits and structure than that of the VHA.
Future studies could explore the possible differences among various populations in terms of comorbid conditions,
underlying risk for antipsychotic nonadherence, risk of hospitalizations, among others, and evaluate the impact
of those differences on antipsychotic medication adherence and avoidable hospitalizations. Alternatively, a pooled
analysis of patients from multiple populations could be executed to remove population differences from effecting
the comparison of LAIs, like PP and OAAs, so long as methodological issues can be overcome using a common
data model or other method.

This study focused on PP versus OAAs, and the findings could be applied to all LAls rather than just PP given
that several studies have failed to find clinically meaningful differences between PP and other LAIs [24-26). However,
other observational studies suggest that PP and other LAls are not interchangeable [27,28], so more evidence may be
needed to determine whether the findings of this study would hold if all LAIs were grouped and compared with
OAAs.

Our study has several limitations. Comparing PP or other LAI use to OAA use in a real-world population
is challenging because patients typically start atypical antipsychotic treatment with an OAA before they start an
LAI such as PP Managed care plans may even require trial of an OAA before reimbursement for an LAI will be
permitted. Patients using an OAA followed by an LAI may have been nonadherent to the OAA, but were using an
OAA due to the treatment norms and systematic access limitations for LAls. Because patients using LAls including
PP are fundamentally different from the general population of OAA users, propensity score methods like IPTW
are necessary to reduce bias for real-world observational studies. In the study populations, there were substantial
differences among the PP cohort and OAA cohort before weighting. Patients using PP were younger, had lower
comorbidity as defined by the Quan—Charlson Index, were much more likely to be dually eligible for Medicare
and Medicaid, much more likely to receive a low-income subsidy, and more likely to have used antipsychotic drugs
previously. After weighting, the analytical cohorts were more balanced in terms of these characteristics.

The measurements of treatment discontinuation and treatment adherence in this study were potentially influ-
enced by adjustment of the days of supply for PP to add seven days of expected benefit beyond the documented days
of supply. While the adjustment could be seen as introducing bias to the study, it was warranted based on clinical
reasoning for the actual expected days of benefit and dosing instructions for PP [11). In this case, the expected days
of treatment benefit for an injection of PP simply does not align with typical, standard estimates for days of supply
of 28 or 30 days that is historically based on daily dosing of oral medications such as OAAs.

Common limitations associated with use of administrative claims data apply to this study. Utilization of PP
or OAA was identified using pharmacy and medical claims data which only implies receipt and payment for
the respective medication, but actual medication consumption is presumed. As is the case with studies using
administrative pharmacy claims data, the measurement of pharmacy cost did not account for branded drug rebates,
so pharmacy cost as reported could be higher than the actual net costs of drugs from the payer’s perspective. The
potential impact to the magnitude of effect on pharmacy costs if the actual net costs of drugs were known cannot be
determined for this study. Diagnosis of schizophrenia among MAPD patients was determined based on diagnosis
codes intended for processing claims payments rather than for clinical diagnostics. We presume the diagnosis code
reflects the patient’s actual condition, but misclassification was possible. The requirement of at least two claims with
a schizophrenia diagnosis code should have limited misclassification due to miscoding of administrative claims.

Generalizing the study findings to the overall USA population should be approached with caution since this
study only focused on patients enrolled in Medicare plans in which eligibility is determined by age >65 or by
disability, suggesting that this study population is older than the general population of patients with schizophrenia.
Caution should also be exercised in generalizing the findings to the overall Medicare-eligible population because
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the focus was on an MAPD population. Most patients with schizophrenia, particularly those receiving the LIS,
enroll in PDPs. Additionally, the share of patients aged 65 and older was higher in this MAPD population with
schizophrenia than in the PDP population with schizophrenia. The data presented in this study should be evaluated
in combination with data from other populations to better understand the impact of using PP versus OAA on the
overall population of patients with schizophrenia. Although study subjects were selected from the membership of
a national health plan (Humana, Inc.), the geographic distribution was unbalanced, with the largest number of
individuals residing in the southern region, fewer in the midwest region, and much smaller number of individuals
in the west and northeast.

Conclusion
The study found that Medicare patients with schizophrenia being treated with PP had greater adherence, fewer
hospitalizations, lower medical costs and higher pharmacy costs than those treated with OAA. This study’s findings

are consistent with those of previous studies using similar methods for real-world observations among Medicaid
and VHA patients treated with PP versus OAA.

Summary points

e Comparing a long-acting injectable (LAI) antipsychotic, like paliperidone palmitate (PP), to oral atypical
antipsychotics (OAAs) in a real-world population is challenging because patients typically start atypical
antipsychotic treatment with an OAA before starting an LAI.

e LAls administered each month have adherence advantages over daily OAAs and may be utilized by patients who
struggle with OAA adherence.

e Since patients indexing to PP were fundamentally different than patients indexing to an OAA, our study utilized
propensity scores and inverse probability of treatment weighting to reduce bias associated with differences
across PP and OAA cohorts.

e The results of this study indicate that treatment with PP was associated with greater adherence and lower
discontinuation of treatment as compared with OAAs.

e The results of this study also indicate that PP patients experience fewer hospitalizations and lower overall
medical costs, than patients treated with OAA.

e Prior real-world studies have made similar observations of lower rates of hospitalization and lower medical costs
with PP relative to OAAs in Medicaid and Veteran’s Health Administration populations.

e Pharmacy costs were higher for PP treated patients as compared with OAA treated patients, likely due to higher
product costs of PP and greater adherence to PP.

e Approximately 50% of the higher pharmacy costs were offset by lower medical costs. Other real-world studies
have observed medical offsets for PP treated patients that are sufficient to overcome the higher pharmacy costs
of PP ultimately resulting in similar or lower total costs relative to OAA treated patients.

e This study contributes to the existing body of published literature by demonstrating benefits and costs of PP
relative to OAAs in a Medicare-eligible population, who are generally much older than the national population.
The Medicare-eligible population has not been studied previously.
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