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a b s t r a c t 

Background: Schizophrenia is associated with high health care resource utilization and treatment costs. 

Objective: This study compared treatment patterns, health care resource utilization, and medical costs 

before and after a switch from oral antipsychotic drug (risperidone or paliperidone [RIS/PALI]) therapy to 

the long-acting injectable once-monthly paliperidone palmitate (PP1M) in patients with schizophrenia. 

Methods: Data for adult patients (aged ≥18 years) with at least 1 diagnosis of schizophrenia who initiated 

treatment with oral RIS/PALI ≥6 months before switching and had continuous health plan enrollment 

during the study period before and after the switch were extracted from the Veterans Health Adminis- 

tration database. Treatment patterns, health care resource utilization, and costs were compared between 

the period 6 or 12 months before and after switching directly from oral RIS/PALI to PP1M. 

Results: The analysis included 676 and 493 patients in the 6-month and 12-month cohorts, respec- 

tively. Adherence to oral RIS/PALI during the 12 months preswitch was 11.0% and 22.1% as measured by 

proportion of days covered and medication possession ratio ≥80%, respectively. During the 12 months 

postswitch, adherence to PP1M was 27.0% and 35.9%, respectively. Among patients treated with oral 

RIS/PALI, from 12 months pre- to 12 months post-PP1M switch, fewer all-cause inpatient stays (2.2 vs 

1.1, respectively; P < 0.05) and a shorter mean length of inpatient stay (28.1 and 14.0 days, respec- 

tively; P < 0.05) were observed. This pattern was similar for both the number of mental health– and 

schizophrenia-related inpatient stays and length of stay. Compared with 12 months pre-PP1M switch, 

significantly higher mean numbers of all-cause outpatient visits and pharmacy visits were observed at 

12 months postswitch. In line with health care resource utilization findings, at 12 months pre- versus 12 

months post-PP1M switch we observed decreases in all-cause inpatient stay costs ($41,886 vs $20,489; 

P < 0.05) and increases in outpatient visit costs ($22,005 vs $29,069; P < 0.05). Findings for the 6-month 

cohort followed a similar pattern. 

Conclusions: Post-PP1M switch, a decrease in total medical costs fully offset an increase in pharmacy 

costs, resulting in similar total costs. The findings suggest potential economic benefits of switching pa- 

tients with schizophrenia from oral RIS/PALI to PP1M in the Veterans Health Administration. 

© 2020 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Schizophrenia is a serious, chronic illness characterized by hal-

ucinations, delusions, negative symptoms, and cognitive issues 

uch as disorganized thinking. 1 Approximately 2.4 million people

n the United States ( ∼1.1% of the population) live with schizophre-
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ia, 2 which is ranked among the top-25 leading causes of disabil-

ty worldwide. 3 Among US veterans, the prevalence of schizophre-

ia was reported to be as high as 11%. 4 Patients with schizophre-

ia experience diminished capacity for learning, working, self-care,

nd interpersonal relationships. 5 Furthermore, the economic bur-

en of managing schizophrenia in the United States is estimated

o be $155.7 billion, with indirect costs such as caregiving consid-

rably greater than the direct costs. 6 

The most common first-line treatment for schizophrenia is an

ral antipsychotic agent (AP). However, approximately one-third

f patients with schizophrenia are considered poorly adherent to

ral AP treatment, 7 resulting in unnecessary medication or dosage

hanges and the administration of additional pharmacologic treat-

ents over time. 7 Of 1.2 million people who reported having

chizophrenia in the United States, 71% were found to be non-

dherent to antipsychotic medications. 8 Patients who are nonad-

erent to oral AP therapy are more likely to require hospitaliza-

ion and emergency care and may be incorrectly labeled as treat-

ent resistant in cases where the physician or clinician is unaware

f their nonadherence. 7 Accordingly, nonadherence to AP medica-

ion increases the burden of treatment of patients with schizophre-

ia on health care systems and is associated with high treatment

osts. 9 

A review of the evidence suggests that long-acting injectable

LAI) therapies offer the potential to increase patient adherence

ecause patients do not need to remember to take medication

aily, and their physicians are assured of adherence based on

he injection interval. 10 Moreover, a number of studies suggest

hat LAI treatment decreases health care resource utilization (HRU)

nd related costs compared with oral APs, 7 , 11–13 attributed to re-

uced inpatient admissions compared with treatment with oral

Ps. 14 Once-monthly paliperidone palmitate (PP1M) is indicated

or acute and maintenance therapy for patients with schizophre-

ia. Studies have shown PP1M to have several advantages over

ral AP therapies. In patients with prior unsuccessful oral AP treat-

ent, PP1M improved outcomes across symptom severity, sub-

ective well-being, medication satisfaction, illness-related disor-

ers of activity and participation, and patient functioning. 15 It has

lso been demonstrated that PP1M improves outcomes in patients

ith schizophrenia and delays the time to treatment failure com-

ared with 7 of the most commonly prescribed oral APs (includ-

ng risperidone [RIS] and paliperidone [PALI]) in a real-world set-

ing. 16 However, there are limited real-world data available on pa-

ients who have switched from oral RIS/PALI to PP1M. Therefore,

he objective of the present cohort analysis of the Veterans Health

dministration (VHA) database was to compare treatment adher-

nce, HRU, and overall costs during the 6 and 12 months before

nd after switching from oral RIS/PALI to PP1M in patients with

chizophrenia. 

atients and Methods 

tudy design and patient selection 

A retrospective cohort study with a pre–post analytical design

as conducted using data from the VHA, the largest integrated

ealth care system in the United States. In 2014, the US Depart-

ent of Veterans Affairs provided medical services to nearly 6 mil-

ion veterans and to more than 70 0,0 0 0 nonveterans (eg, for active

uty military and reserve personnel and spouses, via the Civilian

ealth and Medical Program of the Department of Veterans Af-

airs, reimbursable services for affiliates, humanitarian care, and

ccupational immunizations such as hepatitis A and B and flu vac-

inations for employees). 17 Medical SAS (Statistical Analysis Sys-

em) datasets spanned from January 1, 2014, to March 31, 2018.

he datasets, extracted from the National Patient Care Database,
re maintained by the VHA Office of Information at the Austin In-

ormation Technology Center (central repository for VHA data). The

tability of VHA data sources allows for analysis of the continuity

f patient care over multiple years. No identifiable patient informa-

ion or medical records were disclosed for these analyses, except

or those in compliance with applicable law. Institutional review

oard approval to conduct this study was not required, because

he core study did not involve the collection, use, or transmittal

f individuals’ identifiable data. 

The study population included adult patients (aged ≥18 years)

ho had a diagnosis of schizophrenia according to the Interna-

ional Classification of Diseases, 9th/10th Revision, Clinical Mod-

fication codes: 295.XX (excluding 295.7 schizoaffective disorder)

nd F20.XX, F21 during the study period. Patients were excluded if

hey had received any prescription for PP1M during the preswitch

eriod. Patients were required to have switched from oral RIS/PALI

o PP1M based on criteria that the last antipsychotic drug before

witching to PP1M was oral RIS/PALI. Patients had to have at least

 claim for oral RIS/PALI or PP1M. The first dispensing of PP1M was

efined as the index date. 

ix-month cohort 

Eligible patients had initiated treatment with oral RIS/PALI dur-

ng the identification period (July 1, 2014, to September 30, 2017)

nd switched directly to PP1M. The first dispensing of PP1M was

efined as the index date. Patients were required to have continu-

us health plan enrollment for 6 months before and after the index

ate. 

welve-month cohort 

Eligible patients had initiated treatment with oral RIS/PALI dur-

ng the identification period (January 1, 2015, to March 31, 2017)

nd switched directly to PP1M. The first dispensing of PP1M was

efined as the index date. Patients were required to have contin-

ous health plan enrollment for 12 months before and after the

witch. 

tudy measures 

Treatment patterns were assessed for both 6 and 12 months

re- and post-PP1M switch, including the use of, and adherence

o, any oral or LAI APs, and concomitant medications (including

ntidepressants, anxiolytics, and mood stabilizers) were recorded.

dherence was estimated by proportion of days covered (PDC), de-

ned as the sum of nonoverlapping days of supply divided by a

xed period (ie, 6 or 12 months), and medication possession ra-

io (MPR) (defined as the sum of the days of supply during expo-

ure divided by the duration of exposure to therapy). Adherence

o therapy was defined as PDC or MPR ≥80%, which was consid-

red an acceptable threshold that suggested very few days without

reatment and, thus, reasonably continuous medication use. 

All-cause, mental health (MH)– and schizophrenia-related

RU and costs were assessed. Medical claims were considered

H-related if there was an MH disorder (see Supplemental

ppendix 1 in the online version at doi:XXXXXXXXXX) and/or

chizophrenia diagnosis (International Classification of Diseases,

th/10th Revision, Clinical Modification code: 295.XX [exclud-

ng 295.7 schizoaffective disorder]) in any position (primary or

econdary) on the claim. Pharmacy claims were considered MH-

elated if they included a claim for an AP (see Supplemental

ppendices 2 and 3 in the online version at doi:XXXXXXXXXX)

nd/or other MH-related medication (see Supplemental

ppendix 4 in the online version at doi:XXXXXXXXXX). 

tatistical analysis 

To compare the 6-month and 12-month pre- and post-PP1M

witch outcomes, including treatment adherence, HRU, and costs,
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Figure 1. Selection criteria for patients enrolled for 6 and 12 months pre- and 6 and 12 months postswitch to once-monthly paliperidone palmitate (PP1M). 

AP = antipsychotic; PALI = paliperidone; RIS = risperidone. ∗The identification period for the 6-month cohort was defined as July 1, 2014, to September 30, 2017. † The identi- 

fication period for the 12-month cohort was defined as January 1, 2015, to March 31, 2017. ‡ The index period was defined as the first dispensing of PP1M. 
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 values were calculated using the McNemar test for categorical

ariables and the Wilcoxon signed-rank test for continuous vari-

bles to account for the paired nature of the data. Significant dif-

erences between pre- and post-PP1M switch values were iden-

ified using P values < 0.05. No adjustment for multiplicity was

ade. All the analyses were conducted using SAS statistical soft-

are (version 9.3, SAS Institute, Cary, North Carolina). 

esults 

aseline demographic and clinical characteristics 

Two cohorts were defined for this analysis: a 6-month pre–post

P1M switch cohort and a 12-month pre–post PP1M switch co-

ort. In the 6-month cohort, a total of 676 patients were treated

ith oral RIS/PALI preswitch to PP1M and remained enrolled in

heir health plan for at least 6 months after switching ( Figure 1 ). In

he 12-month cohort, 493 patients were treated with oral RIS/PALI

efore switching directly to PP1M and remained enrolled in their

ealth plan for at least 12 months after the switch ( Figure 1 ). 

Baseline demographic and clinical characteristics in the 6-

onth and 12-month cohorts were similar and are shown in

able 1 . The mean (SD) age was 51.6 (13.7) years and 52.0 (13.7)

ears in the 6-month and 12-month cohorts, respectively. Patients

n both groups were predominantly male, 90.8% and 91.3% in the

-month and 12-month cohorts, respectively. The proportions of

hite patients were 45.9% and 42.8% and of black patients were

6.7% and 41.8% in the 6-month and 12-month cohorts, respec-

ively. 

Most patients had at least 1 diagnosis of a comorbidity in

oth the 6-month and 12-month pre–post PP1M cohorts, with a

uan Charlson Comorbidity Index score of 0.74 and 0.97, respec-

ively. Substance abuse, tobacco use, and any depression disorder

ere the most common MH-related comorbidities in both cohorts,

hile the most common non–MH related comorbidities were car-

iovascular disease, diabetes mellitus, and obesity for both cohorts

 Table 1 ). 
reatment patterns 

ix months pre- and post-PP1M 

The mean (SD) PDC and MPR for patients receiving oral RIS/PALI

as 0.4 (0.3) and 0.5 (0.3), respectively, at 6 months before the

witch to PP1M. The mean (SD) PDC and MPR decreased to 0.2

0.3) and 0.3 (0.4), respectively, at 6 months after the switch to

P1M. The reduction in mean PDC and MPR was significant at

 months after the switch to PP1M ( P < 0.0 0 01). Adherence to oral

IS/PALI in the 6 months before the switch to PP1M, defined as

roportion of patients achieving ≥80% PDC or MPR, was 16.4% and

5.7%, respectively. During the 6 months after the switch to PP1M,

dherence to PP1M was 39.5% and 49.6%, as measured by PDC and

PR ≥80%, respectively ( Table 2 ). 

welve months pre- and post-PP1M 

The mean (SD) PDC and MPR for patients receiving oral RIS/PALI

as 0.4 (0.3) and 0.4 (0.4), respectively, at 12 months before the

witch to PP1M. The mean (SD) PDC and MPR decreased to 0.2

0.3) and 0.2 (0.3), respectively, at 12 months after the switch to

P1M. The reduction in mean PDC and MPR was significant at

2 months after the switch to PP1M ( P < 0.05). Adherence to

ral RIS/PALI in the 12 months before the switch was 11.0% and

2.1%, measured by PDC and MPR ≥80%, respectively. During the

2 months after the switch, adherence to PP1M was 27.0% and

5.9%, respectively ( Table 3 ). 

RU 

ix months pre- and post-PP1M 

A significant reduction was seen in hospital inpatient use from

 months pre- to 6 months post-PP1M switch, with reductions

n the average number of all-cause inpatient stays (1.5 vs 0.7;

 < 0.05) ( Figure 2 A) and in all-cause inpatient length of stay (18.2

s 8.0 days; P < 0.05). Similar trends were seen for both the num-

er of MH-related (1.1 vs 0.5; P < 0.05) and schizophrenia-related

0.5 vs 0.2; P < 0.05) inpatient stays, and for the MH-related (17.2

s 7.8 days; P < 0.05) and schizophrenia-related inpatient length of
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Table 1 

Demographic and baseline clinical characteristics of patients who initiated treatment with risperi- 

done or paliperidone 6 months or 12 months pre- and postswitch to once-monthly paliperidone 

palmitate. 

Characteristic ∗ 6-mo cohort (n = 676) 12-mo cohort (n = 493) 

Age (y) 51.6 (13.7) 52.0 (13.7) 

Male sex 614 (90.8) 450 (91.3) 

Race 

White 310 (45.9) 230 (46.7) 

Black 289 (42.8) 206 (41.8) 

Other/unknown 77 (11.4) 57 (11.6) 

Comorbid conditions 

Quan-Charlson Comorbidity Index score 0.74 (1.33) 0.97 (1.50) 

Mental health–related comorbidities 

Post-traumatic stress disorder 149 (22.0) 124 (25.2) 

Personality disorder 53 (7.8) 61 (12.4) 

Anxiety 121 (17.9) 130 (26.4) 

Suicide attempt or intentional injuries 48 (7.1) 43 (8.7) 

Tobacco use 266 (39.4) 236 (47.9) 

Bipolar disorder 119 (17.6) 109 (22.1) 

Any depression disorder 263 (38.9) 240 (48.7) 

Substance abuse 311 (46.0) 260 (52.7) 

Mental health–related comorbidities † 390 (57.7) 319 (64.7) 

Nonmental health–related comorbidities 

Obesity 110 (16.3) 112 (22.7) 

Diabetes mellitus 138 (20.4) 115 (23.3) 

CVD – hyperlipidemia 223 (33.0) 210 (42.6) 

CVD – hypertension 275 (40.7) 225 (45.6) 

CVD – coronary artery disease 25 (3.7) 25 (5.1) 

Hepatitis C infection 23 (3.4) 26 (5.3) 

Chronic obstructive pulmonary disease 76 (11.2) 76 (15.4) 

CVD = cardiovascular disease. 
∗Values for age and comorbid conditions are presented as mean (SD); values for sex, race, mental 

health–related comorbidities, and nonmental health–related comorbidities are presented as n (%). 
† Except for tobacco use and substance abuse. 

Table 2 

Comparison of treatment patterns 6 months pre- and postswitch to once-monthly paliperidone palmitate 

(PP1M) among patients who initiated treatment with risperidone or paliperidone (RIS/PALI). 

Treatment pattern 6 months pre-PP1M switch (n = 676) 6 months post-PP1M switch (n = 676) 

AP use 

Any oral APs 676 (100.0) ∗ 405 (59.9) ∗

Atypical oral APs 676 (100.0) ∗ 395 (58.4) ∗

Any LAI APs 162 (24.0) ∗ 676 (100.0) ∗

Atypical LAI APs 124 (18.3) ∗ 676 (100.0) ∗

Antidepressants 419 (62.0) ∗ 405 (59.9) ∗

Anxiolytics 316 (46.8) ∗ 305 (45.1) ∗

Mood stabilizers 326 (48.2) ∗ 299 (44.2) ∗† 

PDC ‡ 

Any agent 0.6 (0.3) § 0.8 (0.3) † §

≥80% 221 (32.7) ∗ 430 (63.6) ∗† 

RIS/PALI 0.4 (0.3) § 0.2 (0.3) † §

≥80% 111 (16.4) ∗ 45 (6.7) ∗† 

PP1M – 0.6 (0.3) §

≥80% – 267 (39.5) ∗

MPR || 

Any agent 0.7 (0.3) § 0.9 (0.2) † §

≥80% 328 (48.5) ∗ 539 (79.7) ∗† 

RIS/PALI 0.5 (0.3) § 0.3 (0.4) † §

≥80% 174 (25.7) ∗ 117 (17.3) ∗† 

PP1M – 0.7 (0.4) §

≥80% – 335 (49.6) ∗

AP = antipsychotic; LAI = long-acting injectable; MPR = medication possession ratio; PDC = proportion of days 

covered. 
∗Value is presented as n (%). 
† P < 0.05. 
‡ Defined as the sum of nonoverlapping days of supply divided by a fixed period (ie, 6 or 12 months) and 

the MPR. Adherence to therapy was defined as PDC ≥80%. 
§Value is presented as mean (SD). 
|| Defined as the sum of the days of supply during exposure divided by the duration of exposure to therapy. 

Adherence to therapy was defined as MPR ≥80%. 
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Table 3 

Comparison of treatment patterns 12 months before and after switch to once-monthly paliperidone palmitate 

(PP1M) among patients treated with risperidone or paliperidone (RIS/PALI). 

Treatment patterns 12 months pre-PP1M switch (n = 493) 12 months post-PP1M switch (n = 493) 

AP use 

Any oral APs 493 (100.0) ∗ 342 (69.4) ∗

Atypical oral APs 493 (100.0) ∗ 334 (67.8) ∗

Any LAI APs 125 (25.4) ∗ 493 (100.0) ∗

Atypical LAI APs 93 (18.9) ∗ 493 (100.0) ∗

Antidepressants 343 (69.6) ∗ 328 (66.5) ∗

Anxiolytics 270 (54.8) ∗ 266 (54.0) ∗

Mood stabilizers 261 (52.9) ∗ 246 (49.9) ∗

PDC † 

Any agent 0.6 (0.3) ‡ 0.7 (0.3) ‡ §

≥80% 135 (27.4) ∗ 265 (53.8) ∗§

RIS/PALI 0.4 (0.3) ‡ 0.2 (0.3) ‡ §

≥80% 54 (11.0) ∗ 22 (4.5) ∗§

PP1M – 0.5 (0.3) ‡ 

≥80% – 133 (27.0) ∗

MPR || 

Any agent 0.7 (0.3) ‡ 0.9 (0.3) ‡ §

≥80% 230 (46.7) ∗ 366 (74.2) ∗§

RIS/PALI 0.4 (0.4) ‡ 0.2 (0.3) ‡ §

≥80% 109 (22.1) ∗ 64 (13.0) ∗§

PP1M – 0.6 (0.4) ‡ 

≥80% – 177 (35.9) ∗

AP = antipsychotic; LAI = long-acting injectable; MPR = medication possession ratio; PDC = proportion of days 

covered. 
∗Value is presented as n (%). 
† Defined as the sum of nonoverlapping days of supply divided by a fixed period (ie, 6 or 12 months) and 

medication possession ratio. Adherence to therapy was defined as PDC ≥80%. 
‡ Value is mean (SD). 
§P < 0.05. 
|| Defined as the sum of the days of supply during exposure divided by the duration of exposure to therapy. 

Adherence to therapy was defined as MPR ≥80%. 

s  

p  

a  

b  

(

T

 

p  

1  

w  

P  

b  

(  

1  

P  

1  

n  

n  

0

H

S

c  

P  

(  

(  

(  

i  

i  

n  

M  

p  

v  

r  

f

T

 

m  

c  

P  

$  

a  

b  

1  

c  

c  

p  

a  

t  

(  

s

D

 

t  

s  

c  

d  

h  

o  

t  
tay (8.7 vs 3.5 days; P < 0.05). From 6 months pre- to 6 months

ost-PP1M switch, increases were observed in the total number of

ll-cause outpatient visits (25.6 vs 30.0; P < 0.05) and the num-

er of all-cause outpatient pharmacy visits (13.5 vs 17.5; P < 0.05)

 Figure 2 A). 

welve months pre- and post-PP1M 

Similarly, in the 12-month cohort, the number of all-cause in-

atient stays was significantly reduced from 12 months pre- to

2 months post-PP1M switch (2.3 vs 1.0; P < 0.05) ( Figure 2 B),

ith a shorter length of stay (28.1 vs 14.0 days; P < 0.05) post-

P1M switch. This pattern was also observed for both the num-

er of MH-related (1.5 vs 0.8; P < 0.05) and schizophrenia-related

0.6 vs 0.3; P < 0.05) inpatient stays, and for MH-related (27.1 vs

3.8 days; P < 0.05) and schizophrenia-related (13.2 vs 5.7 days;

 < 0.05) inpatient length of stay. Comparing 12 months pre- to

2 months post-PP1M switch, increases were seen in the total

umber of all-cause outpatient visits (47.6 vs 54.6; P < 0.05) and

umber of all-cause outpatient pharmacy visits (26.0 vs 33.0; P <

.05) ( Figure 2 B). 

ealth care costs 

ix months pre- and post-PP1M 

Compared with pre-PP1M switch, all-cause inpatient stay 

osts decreased markedly post-PP1M switch ($28,372 vs $13,253;

 < 0.05); however, there was a rise in outpatient visit costs

$11,352 vs $15,959; P < 0.05) ( Figure 3 A). Total medical costs

inpatient plus outpatient costs combined) were lower postswitch

decreasing from $39,724 to $29,212; P < 0.05), but the increase

n outpatient pharmacy costs ($1282 vs $7052; P < 0.05) resulted

n total costs (inpatient, outpatient, and pharmacy costs) showing

o significant change ($41,006 vs $36,264; P = 0.1617) ( Figure 3 A).
H-related costs and schizophrenia-related costs showed a similar

attern, with a slight decrease in MH-related total costs ($38,612

s $33,596; P = 0.0842), and a modest increase in schizophrenia-

elated total costs ($19,309 vs $20,214; P < 0.05) being observed

rom 6 months pre- to 6 months post-PP1M switch. 

welve months pre- and post-PP1M 

Overall, the 12-month cohort showed similar results to the 6-

onth cohort, with pre- versus post-PP1M switch showing de-

reases in all-cause inpatient stay costs ($41,886 vs $20,489;

 < 0.05) and increases in outpatient visit costs ($22,005 vs

29,069; P < 0.05) ( Figure 3 B). Total medical costs were lower

fter the switch (decreasing from $63,871 to $49,558; P < 0.05),

ut outpatient pharmacy costs increased from 12 months pre- to

2 months post-PP1M switch ($3109 vs $12,112; P < 0.05). All-

ause total costs (inpatient, outpatient, and pharmacy costs) de-

reased from $66,980 to $61,670 ( P = 0.8638) between 12 months

re- and post-PP1M switch ( Figure 3 B). The total MH-related costs

nd the total schizophrenia-related costs decreased from $61,978

o $55,786 ( P = 0.7640) and increased from $30,108 to $31,904

 P < 0.05), respectively, between 12 months pre- and post-PP1M

witch. 

iscussion 

The present study of the VHA database found that, among pa-

ients switching from oral RIS/PALI therapy to PP1M, those with

chizophrenia had higher adherence, with lower HRU and no in-

rease in all-cause total costs. The current analysis provides evi-

ence that patients treated with LAI APs experienced improved ad-

erence and significantly lower total medical costs compared with

ral AP therapy, which is associated with relatively low levels of

reatment adherence, 18–20 high HRU, 21 , 22 and high costs. 12 , 23 The



6 C. Patel, A.E. Khoury and A. Huang et al. / Current Therapeutic Research 92 (2020) 100587 

Figure 2. Comparison of all-cause health care resource utilization during the 6 months (A) and 12 months (B) pre- and post-once-monthly paliperidone palmitate (PP1M) 

switch among patients who initiated treatment with oral risperidone or paliperidone. ∗P < 0.05. 
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u  
esign of the current study allows a direct comparison of how

osts changed in the same patients before and after switching from

n oral AP to an LAI with a similar mechanism of action. 

Oral APs have remained the first-line pharmacologic treatment

ption for patients with schizophrenia, with LAI APs typically re-

erved for patients believed to be nonadherent to oral treatment. 10 

owever, the real-world effectiveness of LAIs has been demon-

trated after their first hospital admission compared with oral

Ps for patients with schizophrenia. 24 Furthermore, evidence from

etrospective, cohort studies demonstrate that LAI treatment de-

reases HRU (inpatient stays) and related costs compared with oral

Ps. 7 , 11–13 The lower medical costs when switching patients to

P1M observed in the current study are similar to findings re-

orted in an analysis of costs among recently diagnosed patients

ith schizophrenia treated with oral APs or LAIs. In a real-world

bservational study, treatment with LAIs was associated with fewer

npatient admissions and fewer days spent in the hospital, and

herefore significantly lower monthly inpatient costs ($4007 and

8769 for the LAI and oral AP cohorts, respectively). 25 Patients

reated with LAIs had higher medication costs compared with pa-

ients treated with oral APs, but both cohorts had similar total

edical costs. 25 US veterans with schizophrenia are reported to

ccupy more hospital beds at any given time than veterans with

ny other illness. 26 A retrospective, longitudinal study conducted

mong US veterans revealed that the average annual all-cause to-

al health care costs among US veterans with schizophrenia was

78,589 and $82,895 for patients treated with PP1M and oral APs,

espectively. 27 Furthermore, a subanalysis from the present study,

onducted in patients with at least 1 prior hospitalization, reported

hat switching from oral RIS/PALI to PP1M may significantly im-
rove HRU and provide potential cost savings in VHA database

embers with schizophrenia. 28 

Adherence for patients with schizophrenia is crucial and is

 well-recognized challenge with oral APs that may lead to re-

apses and hospitalization (or rehospitalization), and hence in-

reased medical-related costs. 11 , 29–31 Patients treated with LAIs

ere less likely to be rehospitalized compared with patients

reated with oral APs after a 2-year follow-up. 24 The current ret-

ospective study, conducted using data from the VHA database,

hows that patients switching from oral RIS/PALI to PP1M have

igher rates of adherence to PP1M than to oral RIS/PALI as mea-

ured by PDC and MPR, and physicians can be assured that pa-

ients are covered for the duration of the injection instead of

eeding to rely on patients to take their oral medication every

ay. In this retrospective study involving patients from the VHA

atabase, increased adherence was associated with better con-

rol of schizophrenia, and, after the switch to PP1M, patients had

ewer all-cause, MH-related, and schizophrenia-related inpatient

tays. A higher number of outpatient visits was seen in the cur-

ent study, but this is consistent with additional provider vis-

ts for administration of PP1M. Similar results have been seen in

ther studies of LAIs. 14 , 25 With the administration of LAIs, such as

P1M, patients may have improved adherence owing to a sense of

esponsibility about keeping outpatient appointments, and with-

ut the burden of remembering daily oral medications. The find-

ngs from this VHA population suggest that these factors may

ontribute to enhanced management of schizophrenia in clinical

ractice. 

The cost of acquiring LAIs may be a potential barrier to their

se, and indeed in the current study the cost of outpatient phar-
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Figure 3. Comparison of all-cause health care costs during the 6 months (A) and 12 months (B) pre- and post-switch to once-monthly paliperidone palmitate (PP1M) dosing 

among patients who initiated treatment with oral risperidone or paliperidone. Total costs = outpatient, inpatient, and pharmacy costs; total medical costs = outpatient and 

inpatient costs. ∗P < 0.05. 
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s  
acy visits was higher after the switch to PP1M. However, al-

hough the acquisition cost of LAIs is higher, LAIs are associ-

ted with savings in inpatient costs and HRU. 14 A retrospective

laims database study reported that schizophrenia-related hospi-

al costs during the 12-month period post-LAI treatment initiation

ecreased by an average of $5981 compared with the 12 months

receding treatment, whereas patients treated with oral APs saw

n average increase in costs of $758. 13 Furthermore, long-term LAI

reatment ( ≥180 days) is associated with fewer hospitalizations

nd fewer days spent in the hospital compared with short-term

AI treatment (30–79 days), suggesting that the economic benefits

ssociated with LAI treatment are increased over time. 7 In the cur-

ent study, patients had fewer inpatient stays, a decreased length

f hospital stay, and lower inpatient and total medical costs, adding

o the growing body of evidence that LAIs offer clinically meaning-

ul gains in symptomatic and functional improvement in patients

ith schizophrenia. 32 

imitations 

Data from the current study must be interpreted with cau-

ion because retrospective administrative claims database studies 

re subject to inherent limitations, such as coding errors or diag-

oses entered for administrative processing purposes rather than

or clinical completeness. Furthermore, certain information (such 

s clinical and disease-specific parameters, including response to

rior pharmacotherapy) is not readily available in claims data, and

his information could influence study outcomes. For example, ad-

erence is evaluated based on the presence of a claim for a filled

rescription for an oral AP, which does not indicate that the med-
cation was in fact taken or that is was taken as prescribed. Ad-

itional limitations include the minimal follow-up period of the

tudy and a lack of patient characteristic assessment immediately

re- and postinitiation of treatment with PP1M. Specifically, the

aseline period of 12 months may not have captured the first use

f oral RIS/PALI for the subset of patients who have been using oral

IS/PALI for a longer duration. Furthermore, 23% of patients were

eing treated with an LAI before treatment switch and the reasons

or switching were not documented. Likewise, the study did not

ccount for changes in patient characteristics pre- and post-PP1M

witch, which ideally should have been examined alongside assess-

ng changes in outcomes. 

Moreover, the current study used broad inclusion criteria and

tudied cohorts based on the available time of enrollment only.

ubgroup analyses may identify patient groups with a greater or

esser benefit from switching from an oral AP to an LAI. Therefore,

ndings may not be generalizable to the overall US population, be-

ause the study utilized data from patients obtaining health care

hrough the VHA system. Additionally, the current study sample

lso consisted of a high proportion of men with at least 1 prior

ospitalization and who were aged 55 years and older and there-

ore may have had different comorbidities compared with the gen-

ral population. 

onclusions 

In this study, after the switch to PP1M from oral RIS/PALI

lone, patients with schizophrenia demonstrated better adher- 

nce to antipsychotic medication and lower HRU. After PP1M

witch, a decrease in total medical costs fully offset an increase in
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harmacy costs, resulting in similar total costs. Specifically, all-

ause inpatient hospitalizations and the number of days spent in

he hospital were significantly decreased after the switch. Addi-

ionally, inpatient costs and total medical costs were significantly

ower, with a significant reduction in all-cause medical costs fully

ffsetting the incremental all-cause pharmacy costs in both the

- and 12-month post-PP1M initiation cohorts. Further research

s necessary to determine whether similar findings would be

bserved in patients with at least 1 prior hospitalization. 
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