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Purpose: Relapse and treatment adherence to paliperidone palmitate once-monthly (PP1M)
and three-monthly (PP3M) formulations in patients with schizophrenia were evaluated and
compared using health claims data.

Patients and Methods: Data (June 2015—June 2018) obtained from the MarketScan® Multi-
State Medicaid Database were retrospectively analyzed. Patients aged >18 years with >1 claim for
schizophrenia diagnosis prior to and/or at index date (i.e., date of first PP3M prescription record for
PP3M patients and same month/year as the matched PP3M patients for PP1M patients) and
continuous enrollment in the insurance plan for >12 months prior to index date (baseline) were
included. PP1M cohort included patients who received >4 PPIM doses. PP3M patients were
matched with PP1M patients (1:3) using propensity score matching and prevalent new user design.
Outcome measures were relapse rate, time to relapse, proportion of days covered (PDC), and level
of treatment adherence defined by PDC in five levels. Time to relapse was compared by Kaplan—
Meier survival curves and log-rank test with the hazard ratio calculated using Cox proportion
hazards model; PDC by #-test, and relapse rate and PDC categories by chi-square test.

Results: A total of 1564 patients (428 PP3M and 1136 PP1M) were included. Relapse rate
was lower in PP3M cohort (10.5%) compared with PP1M cohort (15.7%). Incidence rate of
relapse was 8.98/100 person-years (PY) in PP3M cohort and 13.81/100 PY in PP1M cohort.
After a mean (SD) follow-up of 456.1 (240.28) days in PP3M cohort and 465.4 (237.95)
days in PP1M cohort, PP3M patients had a significantly lower relapse risk (hazard ratio:
0.65, 95% CI: 0.47, 0.90) than PP1M patients. Treatment adherence was significantly
(p<0.0001) higher in PP3M versus PP1M cohort.

Conclusion: Risk of relapse was significantly lower, and treatment adherence was signifi-
cantly higher in PP3M cohort compared with PP1M cohort. Higher treatment adherence was
associated with lower relapse rate.

Keywords: health claims, paliperidone palmitate, relapse rate, schizophrenia, three-monthly,
treatment adherence

Introduction

Schizophrenia is a chronic condition characterized by hallucinations, delusions, and
impaired cognition and perception. Estimates of schizophrenia prevalence in the
United States Medicaid population range from 2.16% to 4.01%." Most patients with
schizophrenia experience frequent symptomatic exacerbations and relapse, trig-

gered most often by treatment non-adherence or treatment discontinuation.’”
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Illness relapse is associated with an increased risk of
serious, negative outcomes, such as increased overall mor-
tality, violence, damaged relationships, increased stigmati-
zation, disruptions in employment and education,
decreased brain volume, treatment resistance, worsening
of baseline level of functioning, and increased individual
and societal economic burdens.>”” Treatment with antipsy-
chotic medications, compared to no treatment, in patients
with schizophrenia - a cohort known to suffer from excess
mortality compared to the general population - is also
associated with a reduced risk of death.>* Relapse preven-
tion is therefore the main goal of schizophrenia
management.’

Nonadherence to antipsychotic therapy is a prominent
driver of healthcare resource utilization (HRU) among
patients with schizophrenia. Approximately 40%—60% of
patients with schizophrenia are partially or totally nonadher-
ent to antipsychotic therapy;'® with some estimates being as
high as 89%.'" Indeed, even medication gaps of 1 to 10
continuous days is associated with a two-fold increase in
risk of hospitalization.'? This increase in risk adds on to the
annual economic burden of schizophrenia in the United
States, which was estimated to be USD 155.7 billion in
2013, with a direct healthcare cost of USD 38 billion.
Moreover, societal cost per patient may be as high as USD
95,000 per year according to a 2015 estimate.'?

Long acting injectable antipsychotics (LAIs) eliminate the
need for daily medication dosing'* and reduce the risk of
relapse  and  hospitalization ~ compared to  oral
antipsychotics.'> ' Paliperidone palmitate (PP) is a second-
generation antipsychotic available in once-monthly (PP1M)
and three-monthly (PP3M) dosing formulations. PP3M initia-
tion may occur after a minimum of four months (i.e., 13
weeks) of continuous treatment with PP1M, with the last
two doses of PPIM recommended to be the same dosage
strength.”> PP3M has shown efficacy versus placebo” and
non-inferiority versus PP1M in reducing the risk of schizo-
phrenia relapse.* It can be hypothesized that a LAI such as
PP3M, which has a longer dosing interval compared to
monthly LAIs, may offer a greater level of treatment adher-
ence and thereby reduce relapse rates. This hypothesis, how-
ever, would be difficult to test in clinical trials since adherence
in trials is protocol-driven and is likely to be higher than that
observed in routine clinical practice. Additionally, in a clinical
trial, a disproportionate adherence level between treatment
arms may introduce bias in estimation of outcome measures;
hence, it is reasonable to compare treatment adherence levels

in real-world settings. Therefore, we conducted the present

study to compare rates of treatment adherence and relapse
after initiation of PP3M treatment versus continued PP1M
treatment (i.e., patients who do not switch to PP3M treatment)
in Medicaid patients with schizophrenia using health claims
data generated in routine clinical practice.

Methods

Data Sources

Data were obtained from MarketScan™ Multi-State Medicaid
Database (MDCD), a US health claims database. The MDCD
contains enrollment information (eg, demographics, period
of enrollment, plan type), inpatient and outpatient services
records, medical and pharmacy claims data, and financial
information of more than 10 million Medicaid enrollees
each year from approximately 10 states.

Use of the MDCD was reviewed by the New England
Institutional Review Board and determined to be exempt
from review board approval, as this study does not involve
human subjects research. All data were de-identified and
fully complied with the US Health Insurance Portability
and Accountability Act of 1996 regulations.

International Classification of Diseases, Ninth Revision,
Modification (ICD-9-CM),
Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM), National Drug Code, Current
Procedural Terminology, and The Healthcare Common

Clinical International

Procedure Coding System codes were used to retrieve data
related to diagnoses, medication records, and procedures
(Supplementary Table 1).

Study Design and Sample Selection

This retrospective cohort study was conducted from
01 June 2015 to 30 June 2018. For the PP3M cohort, date
of the first PP3M prescription record was assigned as the
index date. Patients aged >18 years who had at least one
claim for schizophrenia diagnosis (Supplementary Table 1),

anytime up to the index visit, and a continuous enrollment in
the insurance plan for at least 12 months prior to the index
date (ie, baseline period) and 12 months after the index date
(ie, follow-up period) were included in the study. Only
patients with Medicaid drug coverage included in the study
to exclude patients with both Medicare and Medicaid (dual)
coverage. To minimize the effect of potential confounding,
the following were excluded: patients with a claim for bipo-
lar, dementia or autism diagnosis prior to the index date;
patients treated with clozapine during the baseline period,
using clozapine treatment as a means of indirectly identifying
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patients with treatment-resistant schizophrenia; patients who
had not received >4 lead-in treatment with PP1M prior to the
index date; patients treated with a concomitant antipsychotic
medication on the index date. Patients were followed up from
the index date until they left the insurance plan (ignoring
breaks of <30 days), end of the study (cut-off date of data
received before analysis), or two years after the index date,
whichever occurred first.

Study Cohorts and Matching

The PP3M cohort was selected from patients who received
PP3M after >4 lead-in doses of PPIM at an equivalent
dosage strength (Supplementary Table 2) to the index
PP3M dose. The first PP1M dose after the lead-in doses
was considered the index date for the matched PP1M
cohort. The PP3M patients were matched with PP1M
patients at a 1:3 ratio using propensity score matching.

Matching was conducted stratifying by lead-in PPIM
injection counts, PP1M dose strength, the index month (.
e., these 3 factors were exact match). For each stratum,
propensity score was calculated using factors: age cate-
gories, gender, baseline depression, Charlson Comorbidity
Index Score, Elixhauser Comorbidity Index Score. Two
matching approaches were applied for cohort selection.
The prevalent new user design (PNUD) approach is pre-
sented as the primary analysis; the concurrent control
approach was a sensitivity analysis.

In the PNUD approach, a PP1M patient in the control
cohort was identified to have the same strength and the
number of lead-in doses of PPIM as the matched PP3M
patient in the case cohort and in addition, had the index date
in the same month as that of the matched case; those PNUD
control PP1M patients may have switched to PP3M later.
This design avoids potential bias introduced due to the use of
future information on exposure to determine cohort member-
ship. For the sensitivity analysis (concurrent control group),
PPIM patients whose index date was after June 2015 and
who had never switched to PP3M were included.

Demographics, Clinical Characteristics

and Outcome Measures

Demographics and clinical characteristics including age at
the index date, age group (18-24, 25-34, 35-44, 45-54,
55-64, >65 years), sex, number of lead-in PP1M doses,
strength of paliperidone doses received, diagnosis of major
depressive disorder, and substance abuse (Supplementary
Table 1) during the

baseline period, Elixhauser

comorbidity score (calculated using the diagnosis codes
during the 12-month baseline period), and Charlson
comorbidity index (CCI, calculated using the diagnosis
codes during the 12-month baseline period) were
determined.

Outcome measures were relapse rate, time to relapse,
and level of treatment adherence. Relapse was determined
to occur if a patient had a claims record for any of the
following: hospitalization with schizophrenia, suicidal
behavior, suicide attempt, injury with undetermined intent,
suicidal ideation, homicidal ideation, exacerbation of schi-
zophrenia, clozapine use, violent behavior, hostility, and

aggressive behavior (Supplementary Table 1). The time to

relapse was considered as the day of first occurrence of
any of the events in these relapse criteria during the
follow-up period.

Adherence was measured in terms of the proportion of
days covered (PDC), defined as the number of days of the
study period covered by a PP3M or PP1M prescription and
lack of any other antipsychotics divided by the total num-
ber of days in follow-up period. Level of treatment adher-
ence in terms of PDC was categorized as 0-20%, 20—-40%,
40-60%, 60-80%, and 80-100%.

Statistical Analysis

Patient characteristics and outcome measures for each
cohort were summarized using descriptive statistics.
Time to relapse was compared by Kaplan—Meier survival
curves and log-rank test with the hazard ratio calculated
using Cox proportion hazards model; PDC by #-test, and
relapse rate and PDC categories by chi-square test.

Results

PNUD Approach

Patient Characteristics

In the PNUD control approach, 1136 patients who had >4
lead-in PP1M dose and were non-bipolar were included in
the PP1M cohort and 428 patients in the PP3M cohort.
After propensity score matching, the PP1IM and PP3M
cohorts were balanced for baseline characteristics, except
for the age category (absolute standardized difference =
0.119). A greater proportion of patients were in the age
group of 25-34 years in the PP1M cohort (n=408, 35.9%)
and PP3M (n=139, 32.5%) as compared to the other age
groups. A total of 942 patients (82.9%) in the PPIM
cohort and 347 patients (81.1%) in the PP3M cohort
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Table | Demographic and Baseline Characteristics After Matching the PP3M and PPIM Cohorts (24 Lead-in PPIM Dose and Non-
Bipolar” Analysis Set) for PNUD and Concurrent Control Approaches

PNUD Approach Concurrent Control Approach
PPIM (n=1136) PP3M (n=428) PPIM (n=1525) PP3M (n=518)
Gender, n (%) ADS=0.020 ASD=0.057
Women 311 (27.4) 121 (28.3) 422 (27.7) 152 (29.3)
Age categories, n (%) ASD=0.119 ASD=0.040
18-24 106 (9.3) 50 (11.7) 184 (12.1) 59 (11.4)
25-34 408 (35.9) 139 (32.5) 505 (33.1) 169 (32.6)
3544 282 (24.8) 99 (23.1) 342 (22.4) 119 (23)
45-54 195 (17.2) 83 (194) 300 (19.7) 102 (19.7)
55-64 144 (12.7) 56 (13.1) 186 (12.2) 65 (12.5)
265 1 (0.1) 1 (0.2) 8 (0.5) 4 (0.8)
Paliperidone dose?, n (%) ASD=0.051 ASD=0.045
Level 1° 4 (0.4) 2 (0.5) 13 (0.9) 3 (0.6)
Level 2° 190 (16.7) 79 (18.5) 273 (17.9) 99 (19.1)
Level 3¢ 472 (41.5) 176 (41.1) 629 (41.2) 213 (41.1)
Level 4° 470 (41.4) 171 (40) 610 (40) 203 (39.2)
Depression diagnosis at baseline, n (%) ASD=0.022 ASD=0.012
Yes 213 (18.8) 84 (19.6) 267 (17.5) 93 (18)
Charlson Comorbidity Score ASD=0.039 ASD=0.056
Mean (SD) 0.6 (1.24) 0.5 (1.09) 0.6 (1.31) 0.5 (1.07)
Elixhauser Score ASD=0.050 ASD=0.093
Mean (SD) 2.7 (1.97) 2.6 (1.70) 2.8 (2.01) 2.6 (1.74)

Notes: *156 mg of paliperidone palmitate = 100 mg eq (the dosing scheme for US is different from rest of the world); °PPIM=78 mg; PP3M=273 mg; “PPIM=117 mg;

PP3M=410 mg; “PPIM=156 mg; PP3M=546 mg; °PPIM=234 mg; PP3M=819 mg.

Abbreviations: ASD, absolute standardized difference; PNUD, prevalent new user design; PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate

3-monthly.

were on higher strength (Level 3 and 4) PP doses (Table 1;
Supplementary Table 3).

Relapse

Overall, 179 patients (15.7%) in the PP1M cohort and
45 patients (10.5%) in the PP3M cohort had relapse,
and schizophrenia-related hospitalization was the most
common relapse criterion (PP1M: 10.7%; PP3M: 5.6%,
Table 2). Incidence rate of relapse was 13.81 per-100-
person years (PY) in the PPIM cohort and 8.98 per-
100-PY in the PP3M cohort (Table 3). After a mean
(SD) follow-up of 465.4 (237.9) days in the PPIM
cohort and 456.1 (240.2) days in the PP3M cohort
(Table 3), risk of relapse was 35% higher in the
PPIM cohort (hazard ratio [HR]: 0.65; 95% CI:
0.47—0.90) (Figure 1).

Treatment Adherence
PP3M patients had a significantly higher PDC than PP1M
patients with mean (SD) 87% (19%) vs 78% (24%)
(p<0.0001) (Table 4). Patients were categorized into five
groups based on the PDC on therapy (0-20%, 20-40%,
40-60%, 60—80%, and 80—100%). Level of adherence was
significantly (p<0.0001) higher in the PP3M cohort as
compared with the PPIM cohort (Figure 2). As both
PP3M and PP1M cohorts showed similar pattern of asso-
ciation of relapse and adherence, the results combining the
two cohorts were presented in Figure 3, which shows that
relapse rate was highest among patients in the PDC cate-
gory 0-20% and lowest among patients in the PDC cate-
gory 80-100%.

A similar trend was observed in the level of adherence
in all patients and patients without bipolar disorder
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Table 2 Relapse Rate of Schizophrenia and Relapse Criteria in the PP3M and PPIM Cohorts (“24 Lead-in PPIM Dose and Non-
Bipolar” Analysis Set) for PNUD and Concurrent Control Approaches

PNUD Approach Concurrent Control Approach
PPIM (n=1136) PP3M (n=428) PPIM (n=1525) PP3M (n=518)
Non-relapse, n (%) 957 (84.2) 383 (89.5) 1269 (83.2) 462 (89.2)
Relapse, n (%) 179 (15.7) 45 (10.5) 256 (16.8) 56 (10.8)
Relapse Criteria, n (%)
Schizophrenia- related hospitalization 121 (10.7) 24 (5.6) 161 (10.6) 31 (6.0)
Suicidal ideation 38 (3.3) 11 (2.6) 54 (3.5) 13 (2.5)
Homicidal ideation 8 (0.7) 5(1.2) 11 (0.7) 6(1.2)
Suicidal ideation, homicidal ideation 1 (0.1) 2 (0.5) 8 (0.5) 2 (04)
Aggressive/violent behavior 1 (0.1) - - -
Suicide attempt 2 (0.2) 2 (0.5) 4(0.3) 3 (0.6)
Clozapine use 6 (0.5) 1 (0.2) 8 (0.5) 1 (0.2)
Aggressive/violent behavior, hostility 3(0.2)
Suicidal ideation, Suicide attempt 1 (0.1) 3 (0.2) -
Suicidal ideation, aggressive/violent behavior, hostility 1 (0.1)

Abbreviations: PNUD, prevalent new user design; PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate 3-monthly.

Table 3 Relapse Incidence Rate and Follow-Up Duration of the
PP3M and PPIM Cohorts (“24 Lead-in PPIM Dose and Non-

Bipolar” Analysis Set) for PNUD and Concurrent Approaches

Follow-up duration (days), Mean (SD)

PNUD Approach PPIM PP3M
Incidence Rate
N 1136 428
Person years 1297 501
Event 179 45
Incidence rate 13.81 8.98

465.4 (237.95)

456.1 (240.28)

Concurrent control approach

Follow-up duration (days), Mean (SD)

N 1525 518
Person years 1267 591
Event 256 56
Incidence rate 20.2 9.47

355.9 (258.52)

447.4 (243.65)

Abbreviations: PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone
palmitate 3-monthly; PNUD, prevalent new user design.

PP3M  cohort
a significantly higher (p<0.0001) level of adherence as
PPIM  cohort
(Supplementary Tables 46, Supplementary Figures 1-2).

wherein, patients of the showed

compared with patients of the

Sensitivity Analyses: Concurrent Control
Approach

Patient Characteristics

In the concurrent control group, 1525 patients who had >4
lead-in PP1M doses and were non-bipolar were included in

the PPIM cohort and 518 patients in the PP3M cohort.
A total of 1239 patients (81.2%) from the PP1M cohort and
416 patients (80.3%) from the PP3M cohort were on higher
strength (Level 3 and 4) PP doses (Table 1). Most of the
patients were men (PP1M: 72.3%, PP3M: 70.7%). A greater
proportion of patients were in the 25 to 34-year age group
(PP1M: 33.1%; PP3M: 32.6%). Most of the patients did not
have depression at baseline (PP1M: 82.5%, PP3M: 82%).
After matching propensity scores, baseline characteristics of
PP1M and PP3M patients were balanced (Table 1).

Relapse

Overall, 256 (16.8%) of PP1M patients and 56 (10.8%) of
PP3M patients relapsed (Table 2). In the PP1M cohort, the
incidence rate of relapse was 20.20 per-100-PY, and in the
PP3M cohort, the incidence rate was 9.47-per-100-PY
(Table 3). Of the various relapse criteria, schizophrenia-
related hospitalization (PP1M: 10.6%, PP3M: 6.0%) was
the most common, followed by suicidal ideation (PP1M:
3.5%, PP3M: 2.5%) (Table 2). After a mean (SD) follow-
up of 355.9 (258.5) days in the PPIM cohort and 447.4
(243.6) days in the PP3M cohort (Table 3), PP3M patients
had a significantly lower risk of relapse compared to patients
on PPIM (HR: 0.48, 95% CI: 0.36, 0.64) (Figure 1).

Treatment Adherence
PP3M patients had a significantly higher PDC than PP1M
patients with mean (SD) 87% (20%) vs 73% (30%)
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Time to Relapse, PP3M vs. PNUD PP1M with 24 lead-in
doses and non-bipolar, IBM MDCD

Time to Relapse, PP3M vs. concurrent PP1M with 24 lead-in
doses and non-bipolar, IBM MDCD

1 Patient Groups
e PPIM
PPIM

HR = 0.653 (95% CI 0.471,0.905)
Log Rank p =0.0099

Survival Probability

Patient Groups
M

PPIM

Survival Probability

HR = 0.482 (95% CI: 0.360, 0.643)
Log Rank p <0001

0 200 400 600
No. of patients Days
428
! 1136

314
829

233
588

149
376

0 200 400
No. of patients Days

518
1525

372
825

n
510

174
290

Figure | Time to relapse (“24 lead-in PPIM dose and non-bipolar” analysis set) for PNUD and Concurrent control approaches.
Abbreviations: PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate 3-monthly; PNUD, prevalent new user design No. of patients.

(p<0.0001) (Table 4). A significant (p<0.0001) difference
was observed in the adherence to therapy across each PDC
category and between PP1M and PP3M cohorts. Similar to
the results of PNUD, relapse rate was associated with PDC
category as displayed in Figure 3, relapse rate was highest
among patients in the PDC category 0-20% and lowest
among patients in the PDC category 80—100%.

The results of the PNUD and concurrent control
approaches were consistent.

Discussion
Medicaid is the largest payer in the United States for
mental health services, including services for

schizophrenia.”>*® Health claims data obtained from
Medicaid are commonly analyzed in real-world mental-
health research. With progressing functional impairment,
patients with schizophrenia are more likely to fall into the
Medicaid pool, resulting in an over-representation in the
Medicaid population compared to the commercially
insured population. As the IBM MDCD database collects
administrative data from ten states that have varying socio-
demographic composition, whose patients were already
fully deidentified by IBM and had no contact with the
authors, data analyzed in this study are likely to be repre-
sentative. We retrospectively compared the impact of
PPIM and PP3M therapies on treatment adherence and

relapse in patients with schizophrenia using health claims
data of Medicaid beneficiaries. The current study demon-
strates that adherence to therapy was higher in PP3M
patients than PP1M patients, and the results are consistent
with the known inverse association between higher treat-
ment adherence and lower relapse risk.?” Although PP1M
is itself effective in reducing the risk of relapse, results of
the present study reiterate that treatment with PP3M, with
its longer dosing interval, appears to result in a lower risk
of relapse compared to continued treatment with PP1M.
Nonadherence to treatment is a robust predictor of
relapse, hospitalizations and poorer long-term outcome.
Adherence to treatment is associated with a lower risk of
relapse among patients with schizophrenia.?® Less frequent
dosing regimens have shown improvement in treatment
adherence among patients with schizophrenia and other
psychiatric disorders.”” We observed that treatment adher-
ence was higher in the PP3M cohort than in the PP1M
cohort and that the relapse rate was lowest among patients
in the PDC category 80—-100%. Higher treatment nonad-
herence or lower persistence observed in the PP1M group
as compared to PP3M may have corresponded with higher
relapse rate in PPIM cohort. A retrospective database
analysis of commercially insured patients with schizophre-
nia who transitioned from PP1M to PP3M showed that the
proportion of patients with PDC >80% significantly

Table 4 Proportion Days Covered (PDC) of the PP3M and PPIM Cohorts (“24 Lead-in PPIM Dose and Non-Bipolar” Analysis Set)

for PNUD and Concurrent Approaches

PPIM PP3M
Approach N Mean SD Min Max N Mean SD Min Max p-value
PNUD 1136 78% 24% 4% 107% 428 87% 19% 13% 108% <0.0001
Concurrent 1525 73% 30% 4% I16% 518 87% 20% 13% 109% <0.0001

Abbreviations: PP|M, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate 3-monthly; PNUD, prevalent new user design.
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Adherence to therapy and relapse in the PNUD control

79.2%

63.2%

mPP1M mPP3M

% Population

20% 16.7%
11.9%

60-80

9.4%

10% 6.5% 5 10 0%

20-40 40-60
PDC Categories

4.1%
-07%

0-20 80-100

% Population

Adherence to therapy and relapse in the concurrent control

79.7%

55.3%

uPP1M mPP3M

20% 152
2.2% 2.6% 10.6% 11.2%
: 4.4% 35% l
1.2%
0% . — | -
020 20-40 40-60 60-80
PDC Categories

80-100

Figure 2 Adherence to therapy in patients of the PNUD and the concurrent control approaches (24 lead-in PPIM dose and non-bipolar’ analysis set).
Abbreviations: PDC, proportion of days covered; PNUD, prevalent new user design; PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate 3-monthly.

Relapse rates at each PDC category in the PNUD control

30.0% unj. Pali. Population

30%
25%
20%
15%
10%
5%
0%
0-20

28.1%

20- 40

24.2%

40-60
PDC Categories

19.9%

I i

60-80 80-100

% Patients with relapse

Relapse rates at each PDC category in the concurrent control

40.8%

= nj. Pali. Population

27.1%
25% 23.5%

20% 19.0%

% Patients with relapse

20-40 40-60

PDC Categories

60 - 80 80-100

Figure 3 Relapse by adherence categories in patients of the PNUD and the concurrent control approaches (24 lead-in PPIM dose and non-bipolar’ analysis set).
Abbreviations: PDC, proportion of days covered; PNUD, prevalent new user design; PPIM, Paliperidone palmitate once-monthly; PP3M, Paliperidone palmitate 3-monthly.

increased (p=0.007) from 65.1% to 78.9% after

transitioning.’® Other studies have also demonstrated
improved adherence after transitioning from PPIM to
PP3M;>'*? however, those studies did not investigate the
effect of adherence on relapse. Previous studies have
shown that patients who received PP3M demonstrated
improved relapse rates as compared to placebo (incidence
of relapse: 8.8% [PP3M] vs 29.0% [placebo]) and PP1M
(incidence of relapse: 8.1% [PP3M] vs 9.2% [PP1M]),>***
thus implying that a reduction in dose frequency was
associated with improved adherence, which subsequently
reduces the risk of relapse in patients with schizophrenia.
Our results from sensitivity analysis of historic and PNUD
control groups further substantiated those findings. Of note
however, some cases (in both groups) may also have
discontinued treatment due to tolerability issues, but that
there is no evidence to support that PP1M would be less
tolerable than PP3M.

Improved adherence and relapse rate with LAIs may
further reduce disease burden, since relapse is the most
resource-exhaustive health state of schizophrenia; how-
ever, evidence is not conclusive. For example, although
Emond et al observed improved treatment adherence with

transition from PP1M to PP3M in a commercially insured
population with schizophrenia, there was no significant
difference in HRU pre- vs post-transition.*® However,
transition was associated with a reduced burden of comor-
bidities such psychoses, diabetes without chronic compli-
cation, drug abuse, and substance-related and addictive
disorder.*® Similar results were noted in Medicaid benefi-
ciaries where transitioning from PP1M to PP3M was asso-
ciated with no significant change in HRU and healthcare
costs.*! In US veterans, transition was associated with
decreases in HRU and costs.>* Therefore, to assess the
long-term cost-effectiveness of PP3M, it is important to
estimate the effect of improved adherence and relapse rate
on HRU and healthcare cost. Furthermore, it is important
to note that an improved adherence and decreased relapse
with
schizophrenia.®>> Cullen et al®® further reported that an

rate  reduces mortality among  patients
annual antipsychotic continuity of greater than 90% was
associated with significantly reduced risk of mortality (HR
0.75, 95% CI 0.57-0.99).

Most patients with schizophrenia show signs of cogni-
tive impairment such as deficits in executive functioning,

attention, new learning, and decision-making abilities.*®
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Cognitive deficits in schizophrenia are associated with
increased disability, decreased functional connectivity in
brain, impaired neuroplasticity, and decreased physiologi-
cal activity in specific areas of the brain.*’ Cognitive
deficits in schizophrenia may worsen with increasing age
and progression of the disease.’® Additionally, patients
with schizophrenia often show gray matter deficits that
present as impaired socio-occupational functioning and
difficulty in learning.*® Poor response to treatment or
lack of treatment due to poor adherence, have been
shown to aggravate gray matter volume deficit in patients
with schizophrenia.*

Given that schizophrenia is a chronic psychiatric disor-
der with high heterogeneity in the magnitude of effect, the
generalizability of these results must be carefully consid-
ered. Furthermore, this study is subject to limitations inher-
ent to retrospective health claims analyses, such as
unidentified confounders, coding errors, and reporting bias.
Diagnoses were identified using billing codes, and not clini-
cally validated; hence, the possibility of misidentification
cannot be ruled out. Since IBM MDCD database does not
contain information on clinical assessment such as positive
and negative syndrome scale scores, relapse criteria were
based only on claims data; hence, relapse rates may be
underestimated for all cohorts. The patient severity could
also be low owing to exclusion of clozapine and associated
treatment-resistant disease due to antipsychotic polytherapy
and could be considered as potential confounders. While we
used propensity score matching based on obvious confoun-
ders to compensate for selection bias, the possibility of
residual confounding cannot be excluded. The Medicaid
population has an over-representation of patients with men-
tal health diagnoses; therefore, these results may not be
generalizable to commercially insured populations or other
groups that are socio-economically better-off than the
Medicaid pool. The inclusion criterion on follow-up period
in this study was >12 months; long-term follow-up data
were not available.

In conclusion, the risk of relapse was significantly lower
in Medicaid beneficiaries with schizophrenia after they
switched to PP3M compared to the risk with continued
treatment with PPIM. Treatment adherence was signifi-
cantly higher with PP3M than with PP1M. An increased
level of adherence was associated with a decreased relapse
rate, as patients with higher proportion of days covered by
their LAI medication showed lower relapse rates. Relapse is
a major contributor to schizophrenia burden. Therefore,

future studies evaluating PP3M-associated improvement in
relapse should attempt to elucidate the association between
improved adherence and reduction in relapse rate along with
their impact on resource utilization.
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