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Abstract

Background: A randomized, controlled, phase 3b study (ALPINE) evaluated efficacy and safety of a 2-month
formulation of aripiprazole lauroxil (AL) using a 1-day initiation regimen in patients hospitalized for an acute
exacerbation of schizophrenia. Paliperidone palmitate (PP) was used as an active control. Exploratory endpoint
assessments included severity of illness, positive and negative symptoms, quality of life, caregiver burden, and
satisfaction with medication.

Methods: Adults were randomly assigned to AL 1064 mg g8wk or PP 156 mg g4wk as inpatients, discharged after
2 weeks, and followed through week 25. Exploratory efficacy measures included the 3 original PANSS subscales,
Clinical Global Impression—Severity (CGI-S) subscale, and caregiver Burden Assessment Scale. Exploratory patient-
reported outcomes (PROs) included the Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (Q-
LES-Q-SF) and the Medication Satisfaction Questionnaire. Within-group changes from baseline through week 25
were analyzed for AL and PP separately. PROs were summarized based on observed data.
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treatment, 64.7%-69.3%; and stable Q-LES-Q-SF scores.

outpatient treatment.

Results: Of 200 patients randomized (AL, n=99; PP, n=101), 99 completed the study (AL, n=56; PP, n=43). For
AL, PANSS subscale and CGI-S scores improved from baseline through week 25 (mean [SE] change from baseline at
week 25: Positive, —7.5 [0.70]; Negative, —3.9 [0.46]; General, —11.8 [0.83]; CGI-S, —1.3 [0.12]). Caregiver burden also
improved (mean [SD] changes from baseline at week 9: —8.4 [10.15]; week 25: —=8.9 [12.36]). Most AL patients were
somewhat/very satisfied with treatment at each timepoint (70.8%-74.7%); mean Q-LES-Q-SF total scores were stable
in the outpatient period. For PP, results were similar: PANSS Positive, —7.3 (0.67); Negative, —3.6 (0.69); General, —10.9
(1.22); CGI-S, =14 (0.16); caregiver burden, week 9: —8.8 (11.89) and week 25: =9.2 (14.55); satisfaction with

Conclusions: ALPINE patients initiating the 2-month AL formulation using the 1-day initiation regimen as inpatients
and continuing outpatient care experienced schizophrenia symptom improvement, sustained patient satisfaction
with medication, stable quality of life, and reduced caregiver burden. A similar benefit pattern was observed for PP.
These results support the feasibility of starting either long-acting injectable in the hospital and transitioning to

Trial registration: ClinicalTrials.gov identifier: NCT03345979 [trial registration date: 15/11/2017].
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Background

Schizophrenia has remained a leading cause of disability
worldwide over the past several decades [1], and data
from the Global Burden of Disease Study indicate that
both the incidence and disability-adjusted life years of
schizophrenia have increased during this time [2]. Esti-
mates of the annual US cost of schizophrenia range from
0.02% to 5.46% of the gross domestic product [3]. Most
of that economic burden is indirect costs, including the
cost of informal, unpaid care by caregivers [3].

Patients with schizophrenia experience functional dis-
ability across multiple domains associated with poor so-
cial and occupational outcomes [4, 5]. Although nearly
half of patients treated using clinical practice guidelines
may achieve symptomatic remission, far fewer will have
a full functional recovery [6]. Because symptomatic re-
mission may not predict functional recovery, a compre-
hensive evaluation of treatment efficacy in patients with
schizophrenia requires assessment of patient-reported
daily functioning and quality of life [5, 7, 8]. Lack of ad-
herence to antipsychotic medication is significantly asso-
ciated with poor outcomes in patients with
schizophrenia [9-11], and patient satisfaction with medi-
cation has been identified as one of the determinants of
medication adherence [12, 13]. Furthermore, low medi-
cation satisfaction is related to both lack of efficacy and
drug side effects [13—16]. Therefore, assessment of pa-
tient satisfaction with medication in clinical trials is a
valuable endpoint to measure given its relation to adher-
ence, drug effectiveness, and patient outcomes.

Aripiprazole lauroxil (AL; ARISTADA®), a prodrug of
aripiprazole, is a long-acting injectable (LAI) atypical
antipsychotic indicated for the treatment of schizophre-
nia in adults [17, 18]. The randomized, controlled, phase
3b Aripiprazole Lauroxil and Paliperidone palmitate:

INitiation Effectiveness (ALPINE) study evaluated the ef-
ficacy and safety of a 2-month formulation of AL started
with a 1-day initiation regimen during hospitalization for
an acute exacerbation of schizophrenia [19]. At the time
the study began, the 2-month AL formulation had re-
cently become available and the 1-day alternative to 3-
week oral aripiprazole initiation was under US Food and
Drug Administration review. The goal of the ALPINE
study was to provide clinical data on the efficacy and
safety of these AL formulations in a treatment setting
consistent with the use of LAls in clinical practice. Be-
cause AL was a relatively new LAI option, paliperidone
palmitate (PP; INVEGA SUSTENNA®), an effective,
widely used LAI that is familiar to clinicians [20-22],
was chosen as an active control. The primary endpoints
were previously reported [19]: Positive and Negative
Syndrome Scale (PANSS) [23] total scores improved
from baseline at primary (week 4) and secondary (weeks
9 and 25) endpoints for patients treated with AL or PP
in the ALPINE study. However, outcomes exploring
broader domains relevant to patients’ full functional re-
covery have not been reported. Therefore, exploratory
efficacy endpoints and caregiver- and patient-reported
outcomes (PROs) from the ALPINE study are reported
here.

Methods

The ALPINE study (ClinicalTrials.gov identifier:
NCT03345979 [trial registration date: 15/11/2017]) was
designed and carried out in accordance with the princi-
ples of Good Clinical Practice that have their origin in
the Declaration of Helsinki and its amendments [24] and
in accordance with local regulations and International
Council for Harmonisation guidelines [25]. The study
protocol and amendment were approved by the
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independent ethics committee/institutional review board
for each study site. All participants provided written in-
formed consent before any study-specific procedures
were conducted. The first patient visit occurred 15 No-
vember 2017, and the last visit occurred 12 March 2019.

Patients

Patients were adults (age 18—65years) with a primary
diagnosis of schizophrenia and an acute exacerbation or
relapse of symptoms requiring hospitalization. Enroll-
ment criteria have been published previously [19]. Key
criteria included a PANSS total score of 80-120, with
scores of >4 for 22 of the following Positive subscale
items: 1 (delusions), 2 (conceptual disorganization), 3
(hallucinatory behavior), or 6 (suspiciousness/persecu-
tion), and a Clinical Global Impression-Severity (CGI-S)
[26] score >4. Patients were excluded if they had a pri-
mary diagnosis other than schizophrenia, current risk of
suicide, history of treatment resistance, or recent LAI
treatment.

Study design

After consent, prior antipsychotic medications were dis-
continued in the hospital during a 2-5day washout
period. Patients were then randomly assigned (1:1) to
start 1 of the 2 LAIs (AL or PP) on study day 1, with
blinding maintained from randomization until the end
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of study treatment (Fig. 1) [19]. Patients without prior
exposure to AL, PP, or both received a test dose of the
corresponding oral antipsychotic (aripiprazole or risperi-
done) to establish tolerability. Randomization was strati-
fied by prior history of exposure to aripiprazole and/or
risperidone/paliperidone [19]. The inpatient stay in-
cluded the screening period and at least the first 2 weeks
of double-blind treatment. After discharge, participants
were followed as outpatients for the remainder of the
25-week treatment period. Outpatient visits were sched-
uled at study post-randomization weeks 3, 4, and 5 and
then every 4 weeks through week 25.

AL was initiated on study day 1 using a 1-day regimen
that included a single gluteal injection of AL NanoCrys-
tal® Dispersion (ALycp; ARISTADA INITIO®) plus a sin-
gle 30mg oral aripiprazole tablet. The ALycp
formulation has a faster dissolution time and results in a
more rapid rise in plasma aripiprazole concentrations
compared with AL [17, 27]. However, because ALncp is
also an LAI a single, one-time 30 mg dose of oral aripi-
prazole is administered on the same day as the ALycp
injection to eliminate any remaining delay in achieving
aripiprazole plasma concentrations that are associated
with a therapeutic effect [17]. AL 1064 mg was adminis-
tered in a gluteal injection on day 8 and every 8 weeks
thereafter (for a total of 3 injections of AL 1064 mg); no
oral aripiprazole was administered with AL 1064
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Fig. 1 ALPINE Study Design and Exploratory Outcome Schedule. *Caregiver-reported outcome; the baseline assessment for the Burden
Assessment Scale was completed during the screening period. PPatient-reported outcome. CGI-S, Clinical Global Impression-Severity; IM,
intramuscular; PANSS, Positive and Negative Syndrome Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction Questionnaire-Short Form
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injections. PP was started with a PP initiation dose of
234 mg on day 1, followed by PP 156 mg on day 8 (both
deltoid injections). PP 156 mg was administered in glu-
teal injections every 4 weeks thereafter (for a total of 6
injections of PP 156 mg). Because pharmacokinetic ana-
lyses indicate that steady-state plasma aripiprazole con-
centrations after administration of AL 1064 mg every-2-
months are lower than those associated with the highest
AL dose (882 mg monthly) [28], the intermediate ap-
proved PP dose of 156 mg monthly [29] was selected as
the comparator. After the day 1 randomization visit, no
additional oral antipsychotic was allowed for the rest of
the study, including as rescue medication.

Patients and their caregivers, investigators, and all
study site personnel (except the trained pharmacists who
administered the study drug but made no assessments)
were blinded to treatment assignment throughout the
study; placebos were used to maintain blinding. The PP
group received an oral placebo tablet on day 1 to match
the oral dose of aripiprazole in the AL initiation regimen
(Fig. 1). Because AL was initiated using a gluteal injec-
tion (ALncp) and PP was initiated using a deltoid injec-
tion (PP 234 mg) per protocol, placebo injections were
used at the opposite injection site during initiation. The
AL group also received placebo injections at weeks 5, 13,
and 21 to match the PP dosing schedule. To prevent
functional unblinding, postbaseline prolactin levels were
blinded to investigators and study site staff until the end
of the study.

Assessments

Exploratory efficacy endpoints included PANSS Positive,
Negative, and General Psychopathology subscale scores
and CGI-S scale scores. PANSS and CGI-S were admin-
istered as inpatient assessments at screening,
randomization (week 0), day 4, and weeks 1 and 2 and
then at each outpatient visit (Fig. 1). The possible scor-
ing ranges for the PANSS subscales are 7-49 for the 7-
item Positive and 7-item Negative subscales and 16-112
for the 16-item General Psychopathology subscale [23].
Higher scores indicate greater burden of symptoms for
each subscale. The CGI-S scale assesses severity of ill-
ness in a single item scored from 1 (normal, not at all
ill) to 7 (among the most extremely ill patients) [26].
The CGI-S was the final assessment administered during
the session, and investigators were instructed to rate glo-
bal severity of illness based on clinical judgment and
experience.

Caregiver burden was assessed using the Burden As-
sessment Scale [30], a 19-item instrument assessing con-
sequences of caring for individuals with severe mental
disorders. The Burden Assessment Scale was completed
by a family member or friend who cared for the patient
but was not a professional caregiver. Each Burden

Page 4 of 13

Assessment Scale item evaluates a possible area of im-
pact (eg, “had financial problems” or “missed days at
work [or school]”), with each item scored on a 4-point
Likert scale as follows: 1 (not at all), 2 (a little), 3 (some),
or 4 (a lot). The possible total score ranges from 19
(lowest burden) to 76 (highest burden); a total score of
approximately 38 would indicate “a little” burden overall
(averaged across items), and a score of 57 would indicate
“some” burden.

Patient-reported outcomes were administered only
during the outpatient period because of concern about
the reliability of self-report assessments by patients with
acute illness [31, 32]. The PROs included a modified ver-
sion of the Medication Satisfaction Questionnaire
(MSQ) [33] and the Quality of Life Enjoyment and Satis-
faction Questionnaire—Short Form (Q-LES-Q-SF) [34].
The modified MSQ is a 3-item measure of satisfaction
with injectable medication administered to patients with
schizophrenia. The 3 items include satisfaction with
current injectable medication, preference for current in-
jectable medication or prior oral medication, and level of
side effects of current injectable versus previous oral
medication. Each item has 5 possible response levels (for
example, “How satisfied are you with your current in-
jectable medication?”; possible responses: very dissatis-
fied [1], somewhat dissatisfied [2], neither [3], somewhat
satisfied [4], or very satisfied [5]).

The Q-LES-Q-SF is a 16-item scale that assesses over-
all enjoyment and satisfaction with physical health,
mood, work, household and leisure activities, social and
family relationships, daily functioning, sexual life, eco-
nomic status, overall well-being, and medications [34].
Each item evaluates satisfaction in an area of daily func-
tioning over the past week, scored from 1 (very poor) to
5 (very good). The Q-LES-Q-SF total score is calculated
by summing the first 14 items and has a possible scoring
range of 14 to 70. Items 15 (Satisfaction with Medica-
tion) and 16 (Overall Life Satisfaction) are stand-alone
items reported separately. The timing of PRO and care-
giver burden assessments is shown in Fig. 1.

Statistical analysis

All patients enrolled in ALPINE who received =1 dose of
study drug and had >1 postbaseline PANSS assessment
were included in the current exploratory efficacy ana-
lysis. Patients who provided data for a given endpoint
were included in the analysis of that endpoint; all ana-
lyses were based on observed data without imputation of
missing data. The ALPINE study was not designed for a
statistical comparison between treatment groups for ex-
ploratory efficacy endpoints. Therefore, exploratory effi-
cacy endpoints were assessed separately for AL and PP
without between-group comparisons, and results are
presented by treatment group. No conclusions about
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relative efficacy for AL versus PP can be drawn. All end-
points were characterized descriptively using SAS®
(V9.4) statistical software (SAS Institute Inc., Cary, NC).
No formal statistical testing or sample size calculations
were performed.

Mean (SE) score and mean (SE) change in score from
baseline (week 0) on the PANSS Positive, Negative, and
General Psychopathology subscales and CGI-S scale
through week 25 were summarized by visit for AL or PP
treatment groups separately. Median scores on the CGI-
S scale were also assessed.

Burden Assessment Scale total scores were summa-
rized using descriptive statistics for the AL and PP treat-
ment groups separately. Mean (SD) total score and
change from baseline (screening visit) at each timepoint
are presented. A subgroup analysis was also conducted
in patients who completed the study and whose care-
giver provided Burden Assessment Scale data at both
baseline and week 25.

Responses to each modified MSQ item were grouped
in 3 categories (very or somewhat dissatisfied; somewhat
or very satisfied; neither). For all patients, number and
percentage of patients in each response category were
presented by timepoint for AL and PP treatment groups.
In a separate analysis of patients with MSQ responses at
all 4 timepoints, the stability of individual patients’ level
of satisfaction with current injectable medication over
time was assessed. The numbers and percentages of pa-
tients who responded within the same category at each
of the 4 timepoints (defined as “stable” for this analysis)
versus those whose responses shifted from 1 category of
response to another were calculated. Mean (SD) score
for level of satisfaction with current injectable medica-
tion was then calculated at each timepoint separately for
patients with stable responses and for patients whose re-
sponses shifted.

Mean (SD) Q-LES-Q-SF total score and Satisfaction
with Medication and Overall Life Satisfaction item
scores were calculated for AL and PP treatment groups
at weeks 5, 13, and 25. Q-LES-Q-SF total score and Sat-
isfaction with Medication and Overall Life Satisfaction
item scores were also summarized for all patients who
completed the study and had Q-LES-Q-SF assessments
at weeks 5 and 25.

Results

Patients

Patient disposition and demographic and baseline char-
acteristics were previously reported in the primary AL-
PINE publication [19]. Briefly, 200 patients were
randomized to treatment in ALPINE (AL, n=99; PP,
n =101; Supplemental Fig. 1). All 99 patients assigned to
AL received >1 dose of AL; 96 patients had >1 postbase-
line PANSS assessment and were included in the efficacy
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analysis. The 25-week completion rate was 56.6% for the
AL group. All 101 patients randomized to PP received
>1 dose of PP, and 99 had >1 postbaseline PANSS as-
sessment and were included in the efficacy analysis. The
study completion rate for the PP group was 42.6%.

As previously reported [19], approximately 75% of pa-
tients in each treatment group were male (AL, n =73,
73.7%; PP, n=76, 75.2%) and the majority of patients
were Black or African American (AL, n =72, 72.7%; PP,
n="78,77.2%). Mean (SD) age at baseline was 43.5 (9.67)
years for the AL group and 43.4 (10.83) years for the PP
group. Mean (SD) baseline PANSS total score was 94.1
(9.04) for the AL group and 94.6 (8.41) for the PP group.
Most caregivers identified themselves as friends (AL:
n =28, 31%; PP: n=29, 31%), parents (AL: n =18, 20%;
PP: n =14, 15%), or spouses/partners (AL: n =14, 16%;
PP: n =10, 11%) of the patient; the remainder included
siblings, children, aunts/uncles/cousins, or residential
setting representatives. Caregivers most commonly re-
ported having known the patient for the length of the
patient’s lifetime (AL: n = 35, 39%; PP: n = 36, 38%), for 5
or more years (AL: n =25, 28%; PP: n =21, 22%), or for
1 to 5years (AL: n =18, 20%; PP: n = 32, 34%).

Additional results are presented below first for patients
receiving the treatment of interest (AL) and then for
those receiving the active comparator (PP) to illustrate
changes in the outcome variables with 2 treatments with
known efficacy.

Aripiprazole lauroxil treatment outcomes

Exploratory efficacy outcomes

PANSS Positive, Negative, and General Psychopathology
subscale scores improved from baseline throughout the
study for the AL treatment group (Fig. 2A-C). Change
from baseline in each subscale score was numerically
greatest over the first ~3 weeks of treatment, and im-
provement was observed through week 25 (no statistical
tests among timepoints were performed). The mean (SE)
change from baseline at week 25 was -7.5 (0.70) in the
Positive subscale score (baseline mean [SD]: 25.5 [3.80]),
-3.9 (0.46) in the Negative subscale score (baseline: 22.6
[3.74]), and -11.8 (0.83) in the General Psychopathology
subscale score (baseline: 45.9 [5.50]). CGI-S scores also
improved from a baseline mean (SD) of 4.8 (0.65) to 3.4
(0.74) at week 25 of AL treatment (mean [SE] change
from baseline, —1.3 [0.12]; Fig. 2D). The median CGI-S
score at baseline was 5 (markedly ill; # = 96) for the AL
group; at week 25, the median CGI-S score was 3 (mildly
ill; 7 = 56).

Caregiver- and patient-reported outcomes

Mean (SD) Burden Assessment Scale total score at base-
line was 40.8 (14.17) for the AL group (Table 1). Mean
(SD) improvement in total score observed at week 9
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Table 1 Burden Assessment Scale®, Aripiprazole Lauroxil Group

Baseline Week 9 Week 25
All patients (observed cases)
Total score, patients, n 88 53P 43¢
Mean (SD) 408 (14.2) 32.7 (13.1) 318 (11.9)
Change from baseline, - -84 (10.2) -89 (124)
mean (SD)
Patients who completed 25 weeks of treatment®
Total score, patients, n 42 40 42
Mean (SD) 406 (15.1) 33.1(13.8) 31.7 (12.0)
Change from baseline, - -80 (9.8 -89 (124)

mean (SD)

“Range, 19-76

PData from 52 patients contributed to the change from baseline value at
week 9

“Data from 42 patients contributed to the change from baseline value at
week 25

9All patients who had Burden Assessment Scale data at baseline and week 25

(change from baseline, —-8.4 [10.2]) was maintained at
week 25 (-8.9 [12.4]). Responses from the caregivers of
AL patients who completed the study and had both
baseline and week 25 assessments were similar to those
from the caregivers of all AL patients (Table 1).

The majority of AL-treated patients who provided re-
sponses on the modified MSQ at =1 timepoint were
somewhat satisfied or very satisfied with their current in-
jectable medication (70.8%-80.7% across timepoints;
Fig. 3). Mean (SD) satisfaction (scored from 1 [very dis-
satisfied] to 5 [very satisfied]) increased from 3.95 (1.12)
at week 5 to 4.25 (0.81) at week 25. Responses to MSQ
items 2 (preference for current or previous medication)
and 3 (level of side effects with current versus previous
medication) are presented for the AL group in Supple-
mental Fig. 2. For AL patients with MSQ data at all 4 as-
sessments (n=57), changes in patients’ levels of
satisfaction with current injectable medication over the
4 timepoints are illustrated in Fig. 4.
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Fig. 3 Medication Satisfaction Questionnaire Satisfaction with
Current Injectable Medication Item?, Aripiprazole Lauroxil Group®.
Patients were asked, “How satisfied are you with your current
injectable medication?” Possible responses were very dissatisfied,

somewhat dissatisfied, neither, somewhat satisfied, or very satisfied

Mean total Q-LES-Q-SF scores were consistent across
assessments at weeks 5, 13, and 25 both overall and for
patients who completed the assessment at all 3 timepoints
(Table 2). Patients’ mean Q-LES-Q-SF Satisfaction with
Medication and Overall Life Satisfaction scores remained
between good (4) and fair (3) throughout the study.

Paliperidone palmitate treatment outcomes

Exploratory efficacy outcomes

Improvement in PANSS Positive, Negative, and General
Psychopathology subscale scores was observed over the

Page 7 of 13

Table 2 Quality of Life Enjoyment and Satisfaction
Questionnaire-Short Form Scores® Over Time, Aripiprazole
Lauroxil Group

Week 5 Week 13 Week 25
All patients (observed cases)
Total score, n 73 65 57
Mean (SD) 487 (11.2) 487 (10.1) 490 (11.5)
Satisfaction with Medication, n 67 63 52
Mean (SD) 39 (1.0 3.8(1.0) 3.8 (09)
Overall Life Satisfaction, n 73 65 57
Mean (SD) 39 (1.0) 3.7 (09 38 (1.0)
Patients who completed 25 weeks of treatment”
Total score, n 57 57 57
Mean (SD) 492 (103) 49.1(93) 490 (11.5)
Satisfaction with Medication, n =~ 52 55 52
Mean (SD) 40(08) 3.9(0.9) 38 (09
Overall Life Satisfaction, n 57 57 57
Mean (SD) 38 (09 3.7 (09) 38 (1.0)

“Maximum total score: 70
PAll patients who had Quality of Life Enjoyment and Satisfaction
Questionnaire-Short Form data at weeks 5 and 25

first several weeks of treatment with the active control
PP and through the study period (Fig. 5A—C). The mean
(SE) change from baseline at week 25 was — 7.3 (0.67) in
the Positive subscale score (baseline mean [SD]: 26.1
[3.36]), —3.6 (0.69) in the Negative subscale score (base-
line: 22.6 [3.63]), and —-10.9 (1.22) in the General Psycho-
pathology subscale score (baseline: 45.9 [5.32]). Mean
(SD) CGI-S score improved from a baseline of 4.9 (0.65

MSQ Assessment:

Week 5 Week 9
5
Satisfied or e
very satisfied
]
©
Neither satisfied |: H [~ |
nor dissatisfied - -~
Dissatisfied or
very dissatisfied [ n n

included; n=57

Fig. 4 Shifts in Satisfaction with Current Injectable Medication, Aripiprazole Lauroxil Group. Gold bars represent patients who were satisfied or
very satisfied with their current injectable medication at a given assessment; blue bars indicate patients who were neither satisfied nor
dissatisfied, and red bars indicate patients who were dissatisfied or very dissatisfied. Path color indicates patients’ level of satisfaction at the
previous MSQ assessment. The width of each bar and path is proportional to the number of patients represented. For example, 5 patients who
were satisfied or very satisfied with treatment at week 5 reported that they were dissatisfied or very dissatisfied with treatment at week 9; of
those 5, 4 were again satisfied or very satisfied at week 17 while one was neither satisfied nor dissatisfied. All 5 patients who were dissatisfied or
very dissatisfied with treatment at week 5 were satisfied or very satisfied at week 9. AL patients who completed MSQ at all 4 timepoints are

Week 17 Week 25

30
2
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Impression—Severity; PANSS, Positive and Negative Syndrome Scale.

Fig. 5 Change From Baseline in PANSS Subscale and CGI-S Scores With Paliperidone Palmitate, Observed Cases. A. PANSS Positive Subscale®.

B. PANSS Negative Subscale®. C. PANSS General Psychopathology Subscale®. D. CGI-5%. PANSS Positive subscale score calculated as sum of items
P1-7 (Delusions, Conceptual disorganization, Hallucinatory behavior, Excitement, Grandiosity, Suspiciousness, Hostility); scoring range, 7-49°. Mean
baseline score is indicated at the first timepoint; mean (SE) change from baseline scores are indicated at each subsequent timepoint®. PANSS
Negative subscale score calculated as sum of items N1-7 (Blunted affect, Emotional withdrawal, Poor rapport, Passive-apathetic social withdrawal,
Difficulty in abstract thinking, Lack of spontaneity & flow of conversation, Stereotyped thinking); scoring range, 7-49°. PANSS General
Psychopathology subscale score calculated as sum of items G1-16 (Somatic concern, Anxiety, Guilt feelings, Tension, Mannerisms & posturing,
Depression, Motor retardation, Uncooperativeness, Unusual thought content, Disorientation, Poor attention, Lack of judgment & insight.
Disturbance of volition, Poor impulse control, Preoccupation, Active social avoidance); scoring range, 16-112. BL, baseline; CGI-S, Clinical Global

C. PANSS General Psychopathology Subscale
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[markedly ill]) to 3.6 (1.01 [mildly to moderately ill]) at
week 25 of PP treatment (mean [SE] change from base-
line, —1.4 [0.16]; Fig. 5D). The median CGI-S score at
baseline was 5 (markedly ill; # =99) for the PP group; at
week 25, the median CGI-S score was 3 (mildly ill; n =
43).

Caregiver- and patient-reported outcomes
Mean (SD) baseline Burden Assessment Scale total score
was 38.9 (14.40) (Table 3). Mean (SD) Burden Assess-
ment Scale total score decreased with PP treatment, with
most of that change observed between baseline and week
9 (change from baseline, — 8.8 [11.9]). Burden Assess-
ment Scale scores for PP patients who completed the
study (and provided responses at baseline and week 25)
were similar to those for all PP patients (Table 3).

The majority of patients in the PP group who had
modified MSQ data at >1 timepoint were somewhat sat-
isfied or very satisfied with their current injectable

medication at each timepoint (63.6%—69.3%; Fig. 6).
Mean (SD) satisfaction scores ranged from 3.72 (1.34) at
week 9 to 3.91 (1.31) at week 25 (where a score of 4 in-
dicated somewhat satisfied). Responses to MSQ items 2
and 3 are presented for the PP group in Supplemental
Fig. 3. For those PP patients with MSQ scores at each
timepoint (n=43), shifts in levels of satisfaction with
current injectable medication over the 4 MSQ assess-
ment periods are displayed in Fig. 7.

Mean total Q-LES-Q-SF scores were stable across as-
sessments (Table 4), and mean Satisfaction with Medica-
tion and Overall Life Satisfaction scores remained
between good (4) and fair (3) throughout the study.
Similar results were observed for patients who provided
Q-LES-Q-SF data at each assessment period (Table 4).

Discussion
Efficacy for treating symptoms of schizophrenia based
on significant improvement from baseline in PANSS
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Table 3 Burden Assessment Scale,? Paliperidone Palmitate

Group
Baseline Week 9 Week 25
All patients (observed cases)
Total score, patients, n 96 46 33
Mean (SD) 389 (144) 31.3 (13.0) 31.5(13.0)
Change from baseline, - -88(11.9) -9.2 (14.6)
mean (SD)
Patients who completed 25 weeks of treatment®
Total score, patients, n 33 31 33
Mean (SD) 406 (13.5) 306 (13.2) 31.5(13.0)
Change from baseline, - -99 (13.2) -9.2 (14.6)
mean (SD)
®Range: 19-76

PAIl patients who had Burden Assessment Scale data at baseline and week 25

total score at weeks 4, 9, and 25 was observed in both
the AL and PP treatment groups in the ALPINE study
[19]. Results of some previously published analyses have
suggested that the Positive and Negative subscales may
be more sensitive to change over time or that anti-
psychotic medications may work differentially on posi-
tive versus negative symptoms [35-38]. Therefore, we
examined the PANSS subscales in the current analysis of
ALPINE study data. In this analysis of ALPINE explora-
tory efficacy endpoints, PANSS Positive, Negative, and
General Psychopathology subscale results support AL-
PINE primary and secondary efficacy findings and are
consistent with PANSS subscale results for AL 441 mg
g4wk and 882 mg g4wk dose regimens in the AL pivotal
study [39, 40]. In ALPINE, the AL 1064 mg q8wk regi-
men was associated with a mean (SE) change from

100 -
80 -
X 69.3% 64.7% 64.7% 63.6%
.‘L; 60 -
[
@
B 40 -
- 13.2% 11.8%
9 e - 20.5%
00 | | 147%
16.0% 22.1% 23.5% 15.9%
Week 5§ Week 9 Week 17 Week 25
(n=75) (n=68) (n=51) (n=44)

o Somewhat or very satisfied
oNeither
oSomewhat or very dissatisfied

Fig. 6 Medication Satisfaction Questionnaire® Satisfaction with
Current Injectable Medication Item, Paliperidone Palmitate Group.
“Patients were asked, “How satisfied are you with your current
injectable medication?” Possible responses were very dissatisfied,
somewhat dissatisfied, neither, somewhat satisfied, or very satisfied
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baseline of -3.9 (0.46) on the Negative subscale score
and change from baseline on the Positive subscale score
was —-7.5 (0.70). For each PANSS subscale, and similarly
for the CGI-S, the greatest improvement with AL was
observed in the first 2-3 weeks of treatment, followed by
more gradual improvement during the ALPINE out-
patient period (Fig. 2). A similar pattern of improvement
in these exploratory efficacy measures was observed in
the PP active control group (Fig. 5).

Treatment goals for patients with schizophrenia in-
clude maximizing adaptive functioning and quality of
life, in addition to symptom reduction [4]. In this ana-
lysis of the exploratory Q-LES-Q-SF [41] endpoint, en-
joyment and satisfaction in various areas of daily life
were stable through the outpatient period, with mean
scores ranging from 48.7 to 49.2 out of 70 over 25 weeks
of AL treatment (Table 2). Patient-reported functioning
results for the subgroup of patients who completed the
study were similar to results for the full Q-LES-Q-SF
analysis population. A community norm for Q-LES-Q-
SF total score has been calculated as 58.1 for a group of
volunteer subjects (N =67) without mental or medical
illness (mean age, 32.4 years; 65.8% women, and majority
Caucasian) [42], but normative scores for patients with
schizophrenia have not been reported. It should also be
noted that the reliability of PROs may be limited in pa-
tients with schizophrenia, particularly in those with cog-
nitive disturbance or lack of insight [31, 32, 43].
Although severely impaired patients may be unreliable
respondents, some studies suggest that self-reported
measures can be reliable in patients with less severe cog-
nitive or insight impairment [44, 45]. In previous studies
[20, 46-48], AL and PP treatment have both been asso-
ciated with improved functional outcomes, including the
PANSS Prosocial subscales (AL), the Personal and Social
Performance scale (AL and PP), and the Social and Oc-
cupational Functioning Assessment Scale (PP).

Positive outcomes in patients with schizophrenia may
be critically dependent on attitudes toward medication
[49]. Patients report that a lack of perceived benefit and
issues with the tolerability of their antipsychotic regimen
are among reasons for low satisfaction and nonadher-
ence to medications for schizophrenia [50-52], and poor
treatment adherence is associated with an increased risk
of relapse and rehospitalization [10, 53—55]. In ALPINE,
a large majority of patients were somewhat or very satis-
fied with their LAI medication at each point in the 25-
week treatment period. Rates of treatment satisfaction
were as high as 80.7% for AL-treated patients (Fig. 3),
and approximately half of AL patients who responded at
all 4 timepoints were satisfied or very satisfied at all as-
sessment timepoints (Fig. 4). The majority of patients
treated with PP also were somewhat or very satisfied
with their medication at each assessment (Fig. 6).
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Fig. 7 Change in Satisfaction with Current Injectable Medication, Paliperidone Palmitate Group. Gold bars represent patients who were satisfied
or very satisfied with their current injectable medication at a given assessment; blue bars indicate patients who were neither satisfied nor
dissatisfied, and red bars indicate patients who were dissatisfied or very dissatisfied. Path color indicates patients’ level of satisfaction at the
previous MSQ assessment. The width of each bar and path is proportional to the number of patients represented. PP patients who completed

MSQ Assessment:
Week 5 Week 9
Satisfied or g
very satisfied
— =1
Neither satisfied ~ [~ |
nor dissatisfied = -
==
Dissatisfied or =
very dissatisfied n
MSQ at all 4 timepoints are included; n =43

Week 17 Week 25

Al2lifAsIT

E100200 RRORMEN (=AHARERERE ST

Notably, the use of placebo injections to maintain blind-
ing in the ALPINE study substantially increased the
number of injections administered, particularly for pa-
tients receiving AL, and therefore the current analysis
may underestimate satisfaction that might be associated
with the AL q8wk regimen.

There were several additional limitations in the ana-
lysis of exploratory efficacy and caregiver- and patient-

Table 4 Quality of Life Enjoyment and Satisfaction
Questionnaire-Short Form Scores® Over Time, Paliperidone
Palmitate Group

Week 5 Week 13 Week 25
All patients (observed cases)
Total score, n 67 59 45
Mean (SD) 496 (10.1) 480 (128) 496 (123)
Satisfaction with Medication, n 55 52 44
Mean (SD) 36(09) 3700 36(1.2)
Overall Life Satisfaction, n 67 59 45
Mean (SD) 39 (1.0 3502 36(1.2)
Patients who completed 25 weeks of treatment®
Total score, n 45 45 45
Mean (SD)? 492 (103) 478(135) 496 (123)
Satisfaction with Medication, n 36 41 44
Mean (SD) 3.6 (09) 37(1.2) 36 (1.1)
Overall Life Satisfaction, n 45 45 45
Mean (SD) 38 (1.0) 35(13) 36(1.2)

®Maximum total score: 70
PAll patients who had Quality of Life Enjoyment and Satisfaction
Questionnaire-Short Form data at weeks 5 and 25

reported outcomes from the ALPINE study. First, the
study was not powered for a direct comparison between
the AL and PP treatment groups. The blinded PP arm
provided an active control with known efficacy to inform
the assessment of the efficacy and safety of the 2-month
AL formulation and 1-day initiation regimen while
avoiding the use of placebo treatment in patients requir-
ing pharmacotherapy for an acute exacerbation of
schizophrenia. Interpretation of these findings is also
limited in the absence of a placebo arm. Finally, because
the data presented here were collected in patients who
met the specific ALPINE study inclusion and exclusion
criteria, the results from this phase 3b clinical trial may
not be generalizable to the broader population of hospi-
talized patients with schizophrenia who are initiating
LAls.

Conclusions

In the ALPINE study, patients who initiated AL or PP in
the hospital and continued treatment during outpatient
care experienced improvement in positive, negative, and
global schizophrenia symptoms, demonstrating the ef-
fectiveness of the AL 2-month dosing regimen started
with a 1-day initiation regimen [19]. The inclusion of PP
provided an active control with known safety and effi-
cacy; no conclusions about relative efficacy of the 2
treatments can be drawn from the current analysis. Im-
provements in exploratory efficacy outcomes, including
PANSS subscales and CGI-S, were in line with previ-
ously reported results for PANSS total score [19]. De-
creased caregiver burden, sustained patient satisfaction
with medication, and stable quality of life through the
outpatient period in AL- or PP-treated patients are
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consistent with functional improvement that persists
over 25 weeks of treatment. Together these exploratory
efficacy results indicate that the AL or PP regimens may
both improve symptoms of schizophrenia and help ad-
dress the poor functional outcomes associated with this
illness [4, 5].

Abbreviations

AL: Aripiprazole lauroxil; ALycp: Aripiprazole lauroxil NanoCrystal® Dispersion;
ALPINE: Aripiprazole Lauroxil and Paliperidone palmitate: INitiation
Effectiveness; BL: Baseline; CGI-S: Clinical Global Impression—Severity;

LAl: Long-acting injectable; MSQ: Medication satisfaction questionnaire;
PANSS: Positive and Negative Syndrome scale; PP: Paliperidone palmitate;
PRO: Patient-reported outcome; Q-LES-Q-SF: Quality of Life Enjoyment and
Satisfaction Questionnaire Short form

Acknowledgments

The authors thank the patients who participated in the ALPINE study and all
clinical site personnel. Medical writing and editorial support was provided by
Kathleen Dorries, PhD, and Jane Phillips, PhD, Peloton Advantage, LLC, an
OPEN Health company, and funded by Alkermes, Inc.

Authors’ contributions

PJW, DPW, SY, and AC contributed to the study concept and design.

YD, BY, and SY performed the statistical analysis.

HAN, PJW, DPW, YD, BY, SY, and AC contributed to interpretation of results,
drafting of the manuscript, and critical revision of the manuscript for
important intellectual content. All authors contributed to and approved the
final manuscript.

Funding
This study was sponsored by Alkermes, Inc.

Availability of data and materials

The data collected in this study are proprietary to Alkermes, Inc. Alkermes,
Inc. is committed to public sharing of data in accordance with applicable
regulations and laws, and requests can be submitted to the corresponding
author.

Declarations

Ethics approval and consent to participate

The ALPINE study (ClinicalTrials.gov identifier: NCT03345979 [trial registration
date: 15/11/20171) was designed and carried out in accordance with the
principles of Good Clinical Practice that have their origin in the Declaration
of Helsinki and its amendments and in accordance with local regulations
and International Council for Harmonisation guidelines. The study protocol
and amendment (available at https://clinicaltrials.gov/ProvidedDocs/79/
NCT03345979/Prot_000.pdf) were approved by the independent ethics
committee/institutional review board for each study site. The institutional
review board registered with the Office for Human Research Protections
(OHRP) and the U.S. Food and Drug Administration for the ALPINE study is
Copernicus Group Independent Review Board (IRBO0001313). All participants
provided written informed consent before any study-specific procedures
were conducted.

Consent for publication
Not applicable.

Competing interests

HAN is a consultant or on advisory boards for Acadia, Alkermes, Inc.,
Allergan, Indivior, Intra-Cellular, Neurocrine, Sunovion, and Teva; and is on
the speakers’ bureaus for Acadia, Alkermes, Inc., Allergan, Indivior, Intracellu-
lar, Janssen, Lundbeck, Neurocrine, Noven, Otsuka, Sunovion, and Teva.
DPW reports receiving research support from Novartis, J& PRD, Sunovion,
Janssen, Alkermes, Inc,, Allergan, Takeda, Otsuka, Noven, CoMentis, Intra-
Cellular, Lupin, Avanir, Lundbeck, Roche, Boehringer Ingelheim, Acadia, and
Sage; and has consulting arrangements with Otsuka and Janssen.

YD, SY, and AC are employees of Alkermes, Inc,, and may own stock/options
in the company.

Page 11 of 13

PJW and BY were employees of Alkermes, Inc, at the time of the analysis
and may own stock/options in the company.

Author details

'University of Cincinnati College of Medicine, 260 Stetson Street, Suite 3200,
Cincinnati, OH 45219, USA. Alkermes, Inc, Waltham, MA, USA. *CNS Network,
LLC, Garden Grove, CA, USA.

Received: 24 March 2021 Accepted: 5 August 2021
Published online: 08 October 2021

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512888-021-03420-x.

Additional file 1. Supplemental Fig. 1. Patient Flow, ALPINE Study.
Supplemental Fig. 2. Medication Satisfaction Questionnaire, Aripiprazole
Lauroxil Group. (A) Do you prefer your current injectable or previous oral
medication? (B) Rate the level of side effects of current injectable versus
previous oral medication. Supplemental Fig. 3. Medication Satisfaction
Questionnaire, Paliperidone Palmitate Group. (A) Do you prefer your
current injectable or previous oral medication? (B) Rate the level of side
effects of current injectable versus previous oral medication.

Author details

1Umversity of Cincinnati College of Medicine, 260 Stetson Street, Suite 3200,
Cincinnati, OH 45219, USA. “Alkermes, Inc,, Waltham, MA, USA. *CNS Network,
LLC, Garden Grove, CA, USA.

Received: 24 March 2021 Accepted: 5 August 2021
Published online: 08 October 2021

References

1. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries, 1990-2016: a
systematic analysis for the Global Burden of Disease Study 2016. Lancet.
2017;390(10100):1211-59. https://doi.org/10.1016/50140-6736(17)32154-2.

2. HeH, LiuQ LN, Guo L, Gao F, Bai L, et al. Trends in the incidence and
DALYs of schizophrenia at the global, regional and national levels: results
from the global burden of disease study 2017. Epidemiol Psychiatr Sci. 2020;
29:e91. https://doi.org/10.1017/52045796019000891.

3. Chong HY, Teoh SL, Wu DB, Kotirum S, Chiou CF, Chaiyakunapruk N. Global
economic burden of schizophrenia: a systematic review. Neuropsychiatr Dis
Treat. 2016;12:357-73. https://doi.org/10.2147/ndt.S96649.

4. Lehman AF, Lieberman JA, Dixon LB, McGlashan TH, Miller AL, Perkins DO,
et al. Practice Guideline for the Treatment of Patients with Schizophrenia
sSecond Edition. American Psychiatry Association. [https://psychiatryonline.
org/pb/assets/raw/sitewide/practice_guidelines/guidelines/schizophrenia.
pdf]. Accessed 28 Jan 2019.

5. Harvey PD, Heaton RK, Carpenter WT Jr, Green MF, Gold JM, Schoenbaum
M. Functional impairment in people with schizophrenia: focus on
employability and eligibility for disability compensation. Schizophr Res.
2012;140(1-3):1-8. https.//doi.org/10.1016/j.5chres.2012.03.025.

6. Lambert M, Schimmelmann BG, Naber D, Schacht A, Karow A, Wagner T,
et al. Prediction of remission as a combination of symptomatic and
functional remission and adequate subjective well-being in 2960 patients
with schizophrenia. J Clin Psychiatry. 2006;67(11):1690-7. https://doi.org/10.4
088/jcp.v67n1104.

7. Lambert M, Karow A, Leucht S, Schimmelmann BG, Naber D. Remission in
schizophrenia: validity, frequency, predictors, and patients’ perspective 5
years later. Dialogues Clin Neurosci. 2010;12(3):393-407. https://doi.org/10.31
887/DCNS.2010.12.3/mlambert.

8. Karadayi G, Emiroglu B, Ucok A. Relationship of symptomatic remission with
quality of life and functionality in patients with schizophrenia. Compr
Psychiatry. 2011;52(6):701-7. https://doi.org/10.1016/j.comppsych.2010.11.
012.

9. Ascher-Svanum H, Faries DE, Zhu B, Ernst FR, Swartz MS, Swanson JW.
Medication adherence and long-term functional outcomes in the treatment


http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT03345979
https://clinicaltrials.gov/ProvidedDocs/79/NCT03345979/Prot_000.pdf
https://clinicaltrials.gov/ProvidedDocs/79/NCT03345979/Prot_000.pdf
https://doi.org/10.1186/s12888-021-03420-x
https://doi.org/10.1186/s12888-021-03420-x
https://doi.org/10.1016/s0140-6736(17)32154-2
https://doi.org/10.1017/s2045796019000891
https://doi.org/10.2147/ndt.S96649
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/schizophrenia.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/schizophrenia.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/schizophrenia.pdf
https://doi.org/10.1016/j.schres.2012.03.025
https://doi.org/10.4088/jcp.v67n1104
https://doi.org/10.4088/jcp.v67n1104
https://doi.org/10.31887/DCNS.2010.12.3/mlambert
https://doi.org/10.31887/DCNS.2010.12.3/mlambert
https://doi.org/10.1016/j.comppsych.2010.11.012
https://doi.org/10.1016/j.comppsych.2010.11.012

Nasrallah et al. BMC Psychiatry

18.
19.

20.

21,

22.

23.

24

25.

26.

(2021) 21:492

of schizophrenia in usual care. J Clin Psychiatry. 2006,67(3):453-60. https.//
doi.org/10.4088/JCP.v67n0317.

Morken G, Widen JH, Grawe RW. Non-adherence to antipsychotic
medication, relapse and rehospitalisation in recent-onset schizophrenia.
BMC Psychiatry. 20088(1):32. https://doi.org/10.1186/1471-244X-8-32.
Novick D, Haro JM, Suarez D, Perez V, Dittmann RW, Haddad PM. Predictors
and clinical consequences of non-adherence with antipsychotic medication
in the outpatient treatment of schizophrenia. Psychiatry Res. 2010;176(2-3):
109-13. https://doi.org/10.1016/j.psychres.2009.05.004.

Haddad PM, Brain C, Scott J. Nonadherence with antipsychotic medication
in schizophrenia: challenges and management strategies. Patient Relat
Outcome Meas. 2014;5:43-62. https;//doi.org/10.2147/prom.s42735.

Alam MM, Sikdar P, Kumar A, Mittal A. Assessing adherence and patient
satisfaction with medication: validation of TSQM in emerging markets. Int J
Pharm Healthc Mark. 2018;12(4):409-32. https;//doi.org/10.1108/IJPHM-10-2
016-0053.

Vernon MK, Revicki DA, Awad AG, Dirani R, Panish J, Canuso CM, et al.
Psychometric evaluation of the medication satisfaction questionnaire (MSQ)
to assess satisfaction with antipsychotic medication among schizophrenia
patients. Schizophr Res. 2010;118(1-3):271-8. https://doi.org/10.1016/j.
schres.2010.01.021.

Gharabawi GM, Greenspan A, Rupnow MF, Kosik-Gonzalez C, Bossie CA, Zhu
Y, et al. Reduction in psychotic symptoms as a predictor of patient
satisfaction with antipsychotic medication in schizophrenia: data from a
randomized double-blind trial. BMC Psychiatry. 2006;6(1):45. https.//doi.org/1
0.1186/1471-244x-6-45.

Atkinson MJ, Sinha A, Hass SL, Colman SS, Kumar RN, Brod M, et al.
Validation of a general measure of treatment satisfaction, the Treatment
Satisfaction Questionnaire for Medication (TSQM), using a national panel
study of chronic disease. Health Qual Life Outcomes. 2004;2(1):12. https//
doi.org/10.1186/1477-7525-2-12.

Jain R, Meyer J, Wehr A, Rege B, Von Moltke L, Weiden PJ. Size matters: the
importance of particle size in a newly developed injectable formulation for
the treatment of schizophrenia. CNS Spectr. 2020;25(3):323-30. https://doi.
0rg/10.1017/51092852919000816.

Aristada [package insert]. Waltham, MA: Alkermes, Inc,; 2020.

Weiden PJ, Claxton A, Kunovac J, Walling DP, Du Y, Yao B, et al. Efficacy and
safety of a 2-month formulation of aripiprazole lauroxil with 1-day initiation
in patients hospitalized for acute schizophrenia transitioned to outpatient
care: phase 3, randomized, double-blind, active control ALPINE study. J Clin
Psychiatry. 2020;81(3):19m13207. https://doi.org/10.4088/JCP.19m13207.
Gopal S, Hough DW, Xu H, Lull JM, Gassmann-Mayer C, Remmerie BM, et al.
Efficacy and safety of paliperidone palmitate in adult patients with acutely
symptomatic schizophrenia: a randomized, double-blind, placebo-
controlled, dose-response study. Int Clin Psychopharmacol. 2010;25(5):247-
56. https://doi.org/10.1097/YIC.0b013e32833948fa.

Kramer M, Litman R, Hough D, Lane R, Lim P, Liu Y, et al. Paliperidone
palmitate, a potential long-acting treatment for patients with schizophrenia.
Results of a randomized, double-blind, placebo-controlled efficacy and
safety study. Int J Neuropsychopharmacol. 2010;13(5):635-47. https://doi.
0rg/10.1017/51461145709990988.

Patel R, Chesney E, Taylor M, Taylor D, McGuire P. Is paliperidone
palmitate more effective than other long-acting injectable
antipsychotics? Psychol Med. 2018;48(10):1616-23. https://doi.org/10.101
7/50033291717003051.

Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome Scale
(PANSS) for Schizophrenia. Schizophr Bull. 1987;13(2):261-76. https://doi.
0rg/10.1093/schbul/13.2.261.

World Medical Association. Declaration of Helsinki - Ethical Principles for
Medical Research Involving Human Subjects: World Medical Association.
[https.//www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-
principles-for-medical-research-involving-human-subjects/]. Accessed 24
Sept 2018.

International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH). E6 R1. Guideline for
good clinical practice. European Medicines Agency. 3/20/2012. [http://www.
ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/
WC500002874.pdf]. Accessed 24 Sept 2018.

Guy W. CGlI Clinical Global Impressions. In: ECDEU Assessment Manual for
Psychopharmacology. Rockville, MD: US Department of Health, Education,
and Welfare, National Institute of Mental Health; 1976. p. 217-22.

27.

28.

29.

30.

31

32.

34.

35.

36.

38.

39.

40.

42,

43.

45.

Page 12 of 13

Hard ML, Wehr AY, Sadler BM, Mills RJ, von Moltke L. Population
pharmacokinetic analysis and model-based simulations of aripiprazole for a
1-day initiation regimen for the long-acting antipsychotic aripiprazole
lauroxil. Eur J Drug Metab Pharmacokinet. 2018;43(4):461-9. https://doi.org/1
0.1007/513318-018-0488-4.

Sommi RW, Rege B, Wehr A, Faldu S, Du Y, Weiden PJ. Aripiprazole lauroxil
dosing regimens: understanding dosage strengths and injection intervals.
CNS Spectr. 2020 [epub ahead of print]. https.//doi.org/10.1017/5109285292
0002072.

Invega Sustenna [package insert]. Titusville, NJ: Janssen Pharmaceuticals;
2019.

Reinhard SC, Gubman GD, Horwitz AV, Minsky S. Burden assessment scale
for families of the seriously mentally ill. Eval Program Plann. 1994;17(3):261-
9. https://doi.org/10.1016/0149-7189(94)90004-3.

Awad AG, Voruganti LN. Measuring quality of life in patients with
schizophrenia: an update. Pharmacoeconomics. 2012;30(3):183-95. https://
doi.org/10.2165/11594470-000000000-00000.

Boyer L, Baumstarck K, Boucekine M, Blanc J, Lancon C, Auquier P.
Measuring quality of life in patients with schizophrenia: an overview. Expert
Rev Pharmacoecon Outcomes Res. 2013;13(3):343-9. https://doi.org/10.1
586/erp.13.15.

Kalali A. Patient satisfaction with, and acceptability of, atypical
antipsychotics. Curr Med Res Opin. 1999;15(2):135-7. https://doi.org/10.11
85/03007999909113374.

Stevanovic D. Quality of Life Enjoyment and Satisfaction Questionnaire—
short form for quality of life assessments in clinical practice: a psychometric
study. J Psychiatr Ment Health Nurs. 2011;18(8):744-50. https://doi.org/1
0.1111/j.1365-2850.2011.01735.x.

Santor DA, Ascher-Svanum H, Lindenmayer JP, Obenchain RL. ltem
response analysis of the Positive and Negative Syndrome Scale. BMC
Psychiatry. 2007;7(1):66. https://doi.org/10.1186/1471-244x-7-66.

Leucht S, Leucht C, Huhn M, Chaimani A, Mavridis D, Helfer B, et al. Sixty
years of placebo-controlled antipsychotic drug trials in acute schizophrenia:
systematic review, bayesian meta-analysis, and meta-regression of efficacy
predictors. Am J Psychiatry. 2017;174(10):927-42. https://doi.org/10.1176/a
Ppi.ajp.2017.16121358.

Nemeth G, Laszlovszky |, Czobor P, Szalai E, Szatmari B, Harsanyi J, et al.
Cariprazine versus risperidone monotherapy for treatment of predominant
negative symptoms in patients with schizophrenia: a randomised, double-
blind, controlled trial. Lancet. 2017;389(10074):1103-13. https://doi.org/10.1
016/50140-6736(17)30060-0.

Haddad PM, Correll CU. The acute efficacy of antipsychotics in
schizophrenia: a review of recent meta-analyses. Ther Adv
Psychopharmacol. 2018;8(11):303-18. https.//doi.org/10.1177/204512531
8781475.

Meltzer HY, Risinger R, Nasrallah HA, Du Y, Zummo J, Corey L, et al. A
randomized, double-blind, placebo-controlled trial of aripiprazole lauroxil in
acute exacerbation of schizophrenia. J Clin Psychiatry. 2015;76(8):1085-90.
https://doi.org/10.4088/JCP.14m09741.

Citrome L, Risinger R, Cutler AJ, Du Y, Zummo J, Nasrallah HA, et al. Effect of
aripiprazole lauroxil in patients with acute schizophrenia as assessed by the
Positive and Negative Syndrome Scale-supportive analyses from a phase 3
study. CNS Spectr. 2018;23(4):284-90. https.//doi.org/10.1017/5109285291
7000396.

Endicott J, Nee J, Harrison W, Blumenthal R. Quality of Life Enjoyment and
Satisfaction Questionnaire: a new measure. Psychopharmacol Bull. 1993;
29(2):321-6.

Rapaport MH, Clary C, Fayyad R, Endicott J. Quality-of-life impairment in
depressive and anxiety disorders. Am J Psychiatry. 2005;162(6):1171-8.
https:.//doi.org/10.1176/appi.ajp.162.6.1171.

Takeuchi H, Fervaha G, Remington G. Reliability of a patient-reported
outcome measure in schizophrenia: results from back-to-back self-ratings.
Psychiatry Res. 2016,244:415-9. https://doi.org/10.1016/j.psychres.2016.07.
055.

Voruganti L, Heslegrave R, Awad AG, Seeman MV. Quality of life
measurement in schizophrenia: reconciling the quest for subjectivity with
the question of reliability. Psychol Med. 1998;28(1):165-72. https://doi.org/1
0.1017/50033291797005874.

Karow A, Pajonk FG. Insight and quality of life in schizophrenia: recent
findings and treatment implications. Curr Opin Psychiatry. 2006;19(6):637—
41. https://doi.org/10.1097/01.yc0.0000245754.21621.c9.


https://doi.org/10.4088/JCP.v67n0317
https://doi.org/10.4088/JCP.v67n0317
https://doi.org/10.1186/1471-244X-8-32
https://doi.org/10.1016/j.psychres.2009.05.004
https://doi.org/10.2147/prom.s42735
https://doi.org/10.1108/IJPHM-10-2016-0053
https://doi.org/10.1108/IJPHM-10-2016-0053
https://doi.org/10.1016/j.schres.2010.01.021
https://doi.org/10.1016/j.schres.2010.01.021
https://doi.org/10.1186/1471-244x-6-45
https://doi.org/10.1186/1471-244x-6-45
https://doi.org/10.1186/1477-7525-2-12
https://doi.org/10.1186/1477-7525-2-12
https://doi.org/10.1017/S1092852919000816
https://doi.org/10.1017/S1092852919000816
https://doi.org/10.4088/JCP.19m13207
https://doi.org/10.1097/YIC.0b013e32833948fa
https://doi.org/10.1017/S1461145709990988
https://doi.org/10.1017/S1461145709990988
https://doi.org/10.1017/s0033291717003051
https://doi.org/10.1017/s0033291717003051
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1093/schbul/13.2.261
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002874.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002874.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002874.pdf
https://doi.org/10.1007/s13318-018-0488-4
https://doi.org/10.1007/s13318-018-0488-4
https://doi.org/10.1017/s1092852920002072
https://doi.org/10.1017/s1092852920002072
https://doi.org/10.1016/0149-7189(94)90004-3
https://doi.org/10.2165/11594470-000000000-00000
https://doi.org/10.2165/11594470-000000000-00000
https://doi.org/10.1586/erp.13.15
https://doi.org/10.1586/erp.13.15
https://doi.org/10.1185/03007999909113374
https://doi.org/10.1185/03007999909113374
https://doi.org/10.1111/j.1365-2850.2011.01735.x
https://doi.org/10.1111/j.1365-2850.2011.01735.x
https://doi.org/10.1186/1471-244x-7-66
https://doi.org/10.1176/appi.ajp.2017.16121358
https://doi.org/10.1176/appi.ajp.2017.16121358
https://doi.org/10.1016/s0140-6736(17)30060-0
https://doi.org/10.1016/s0140-6736(17)30060-0
https://doi.org/10.1177/2045125318781475
https://doi.org/10.1177/2045125318781475
https://doi.org/10.4088/JCP.14m09741
https://doi.org/10.1017/s1092852917000396
https://doi.org/10.1017/s1092852917000396
https://doi.org/10.1176/appi.ajp.162.6.1171
https://doi.org/10.1016/j.psychres.2016.07.055
https://doi.org/10.1016/j.psychres.2016.07.055
https://doi.org/10.1017/s0033291797005874
https://doi.org/10.1017/s0033291797005874
https://doi.org/10.1097/01.yco.0000245754.21621.c9

Nasrallah et al. BMC Psychiatry (2021) 21:492 Page 13 of 13

46. Correll CU, Stanford AD, Claxton A, Du Y, Weiden PJ. Social and functional
outcomes with two doses of aripiprazole lauroxil vs placebo in patients
with schizophrenia: a post-hoc analysis of a 12-week phase 3 efficacy study.
Psychiatry Res. 2019,274:176-81. https://doi.org/10.1016/j.psychres.2019.02.
021.

47.  Ohnishi T, Kobayashi H, Yamaoka T, Toma T, Imai K, Wakamatsu A, et al. The
effects of paliperidone palmitate 1 month on the employment status and
social functioning of patients with schizophrenia. Innov Clin Neurosci. 2020;
17(1-3):36-44.

48.  Zhang H, Turkoz I, Zhuo J, Mathews M, Tan W, Feng Y. Paliperidone
palmitate improves and maintains functioning in Asia-Pacific patients with
schizophrenia. Adv Ther. 2017,34(11):2503-17. https://doi.org/10.1007/51232
5-017-0638-0.

49, Ascher-Svanum H, Weiden P, Nyhuis AW, Faries DE, Stauffer V, Kollack-
Walker S, et al. Early perception of medication benefit predicts subsequent
antipsychotic response in schizophrenia: “the consumer has a point”
revisited. Clin Schizophr Relat Psychoses. 2014;8(2):84-90.

50. Chaudhari B, Saldanha D, Kadiani A, Shahani R. Evaluation of treatment
adherence in outpatients with schizophrenia. Ind Psychiatry J. 2017,26(2):
215-22. https://doi.org/104103/ipjipj_24_17.

51.  Fleischhacker WW, Oehl MA, Hummer M. Factors influencing compliance in
schizophrenia patients. J Clin Psychiatry. 2003;64(Suppl 16):10-3.

52.  Ascher-Svanum H, Zhu B, Faries DE, Salkever D, Slade EP, Peng X, et al. The
cost of relapse and the predictors of relapse in the treatment of
schizophrenia. BMC Psychiatry. 2010;10(1):2. https://doi.org/10.1186/14
71-244x-10-2.

53. Weiden PJ, Kozma C, Grogg A, Locklear J. Partial compliance and risk of
rehospitalization among California Medicaid patients with schizophrenia.
Psychiatr Serv. 2004;55(8):886-91. https://doi.org/10.1176/appi.ps.55.8.836.

54.  Ascher-Svanum H, Nyhuis AW, Stauffer V, Kinon BJ, Faries DE, Phillips GA,
et al. Reasons for discontinuation and continuation of antipsychotics in the
treatment of schizophrenia from patient and clinician perspectives. Curr
Med Res Opin. 2010;26(10):2403-10. https://doi.org/10.1185/03007995.2010.
515900.

55.  Panish J, Karve S, Candrilli SD, Dirani R. Association between adherence to
and persistence with atypical antipsychotics and psychiatric relapse among
US Medicaid-enrolled patients with schizophrenia. J Pharm Health Serv Res.
2013;4(1):29-39. https//doi.org/10.1111/jphs.12004.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1016/j.psychres.2019.02.021
https://doi.org/10.1016/j.psychres.2019.02.021
https://doi.org/10.1007/s12325-017-0638-0
https://doi.org/10.1007/s12325-017-0638-0
https://doi.org/10.4103/ipj.ipj_24_17
https://doi.org/10.1186/1471-244x-10-2
https://doi.org/10.1186/1471-244x-10-2
https://doi.org/10.1176/appi.ps.55.8.886
https://doi.org/10.1185/03007995.2010.515900
https://doi.org/10.1185/03007995.2010.515900
https://doi.org/10.1111/jphs.12004

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Patients
	Study design
	Assessments
	Statistical analysis

	Results
	Patients
	Aripiprazole lauroxil treatment outcomes
	Exploratory efficacy outcomes

	Caregiver- and patient-reported outcomes
	Paliperidone palmitate treatment outcomes
	Exploratory efficacy outcomes
	Caregiver- and patient-reported outcomes


	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	Supplementary Information
	Author details
	References
	Publisher’s Note

