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Background: Negative symptoms in schizophrenia are associated with impairments in
social and cognitive functioning leading to substantial long-term disability. Available anti-
psychotic treatments have demonstrated only modest benefit in the improvement of negative
symptoms.

Objective: To compare improvements in negative symptoms among patients treated with
paliperidone palmitate 3-month (PP3M) or paliperidone palmitate 1-month (PP1M) long-acting
injectable (LAI) formulations.

Methods: Data from a randomized double-blind (DB), phase-3, non-inferiority study in
patients with schizophrenia were analyzed. Following screening, patients entered a 17-week
open-label (OL) phase to receive flexibly dosed PPIM followed by a 48-week DB phase
where patients were randomized (1:1) to receive either PP1M or PP3M. Positive and
Negative Syndrome Scale (PANSS) total scores with emphasis on 7-item negative subscale
scores for PP1M vs PP3M were assessed.

Results: Of 1429 patients enrolled, 1016 were randomized to receive PP3M (n=504) or PP1IM
(n=512). At baseline, mean (SD) PANSS negative subscale was 23.2 (4.60) and negative symptom
factor score was 22.3 (4.87), indicating moderate-to-severe negative symptoms. Negative subscale
and symptoms factor scores showed continuous improvements throughout OL (15.9 [4.99]) and
DB (14.9 [4.81]) phases. Mean (SD) changes from DB baseline in the PANSS negative subscale
score were comparable between PP1M (—1.4 [3.67]) and PP3M (-1.4 [3.63]) treatment groups.
Conclusion: Treatment with PP3M or PPIM demonstrated comparable improvement in
negative symptoms in patients with moderate-to-severe negative symptoms and in patients
with prominent negative symptoms. Long-term treatment with PP3M demonstrated benefit,
suggesting that continuous antipsychotic medication treatment for >1 year is needed to
achieve greater benefit for negative symptoms.

Trial Registration: ClinicalTrials.gov Identifier: NCT01515423.

Keywords: negative symptoms, paliperidone palmitate 3-month formulation, paliperidone

palmitate 1-month formulation

Introduction

Negative symptoms are among the primary contributors of disability in schizophrenia
owing to impairments in cognitive functioning and inability to perform day-to-day
functional tasks.! Negative symptoms are intrinsic to schizophrenia and may persist for
long time periods; resolution of negative symptoms has been identified as a central
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prerequisite for functional recovery.” Limited cognitive abil-
ities, such as compromised mental flexibility and inability to
pay attention, and social withdrawal, are closely related to
negative symptoms that impact real-world functioning in
patients with schizophrenia.>* The relationship between
negative symptoms and cognitive performance is not fully
understood. Negative symptoms may overlap with cognitive
symptoms, and efforts to identify, define and measure nega-
tive symptoms and to differentiate them from other symptom
domains and establish effective treatments, are underway.>>
While antipsychotic treatments have demonstrated substan-
tial benefit for positive schizophrenia symptoms, effective
treatment outcomes for negative symptoms have proven
challenging. Therefore, a focus on finding pharmacological
treatments or delivery systems that could favorably influence
negative symptoms is gaining impetus.”¢ Treatment of nega-
tive symptoms is emerging as a key assessment in the design
and conduct of clinical studies of antipsychotic therapies.®
Second generation antipsychotics are generally acknowl-
edged as having greater ability to improve negative symp-
toms compared to first-generation antipsychotics.” The main
issue, however, is that the effect sizes seen with second-
generation antipsychotics have generally been too small to
be of clinical relevance (approximately —0.5 points standar-
dized mean difference).’

The National Institute of Mental Health Measurement
and Treatment Research to Improve Cognition in
Schizophrenia (NIMH-MATRICS) consensus panel has
defined five-negative symptoms: blunted affect (diminished
facial and emotional expression), alogia (decrease in verbal
output or verbal expressiveness), asociality (lack of involve-
ment in social relationships of various kinds), avolition
(a subjective reduction in interests, desires, and goals and
a behavioral reduction of self-initiated and purposeful acts),
and anhedonia (inability to experience pleasure from posi-
tive stimuli).® Several validated assessment tools are avail-
able for clinicians to identify the severity of negative
symptoms and systematically evaluate symptom improve-
ment along with treatment response in patients with schizo-
phrenia, including the Brief Negative Symptom Scale
(BNSS) and Positive and Negative Syndrome Scale
(PANSS). The 30-item PANSS scale is the most widely
used instrument for measuring severe psychopathology in

schizophrenia® !

and has been validated to standardize
positive and negative symptom assessment and aid clini-
cians to evaluate, in comparison, positive and negative
symptoms and general illness severity.'™'? PANSS has

been used in various studies to evaluate treatment effects

on symptoms including moderate/severe negative symp-
toms of schizophrenia.'*'* Furthermore, the negative
subscale of the PANSS was found to have adequate psycho-
metric properties and that each of the subscales of the
PANSS formed independent constructs.®'

Appropriate management of negative symptoms is
a critical unmet need, primarily because the functional
impairment due to negative symptoms cannot be appro-
priately addressed by treating positive symptoms alone.”
With the use of LAls, additional improvements in nega-
tive symptoms may be possible as compared with oral
therapies. Results of a large, double-blind, phase 3 study
previously demonstrated that treatment with PP3M is
non-inferior to PP1M in terms of efficacy for preventing
relapse in clinically stable patients with schizophrenia
over a 48-week period.'® In this post-hoc analysis,
PANSS data from the study were examined to evaluate
the potential benefits of PP1M and PP3M for negative
symptoms. Since this was the longest available dataset
where negative symptoms were measured longitudinally
in a controlled fashion, this study was ideal to analyze
the long-term effects of LAIs on these symptoms. We
present data in this analysis showing that improvements
in negative symptoms are seen gradually and take longer
to improve compared to positive symptoms.

Methods
Study Design and Participants

This post-hoc analysis was performed on data from the
48-week, DB, parallel-group, multicenter, phase 3 non-infer-
iority study of PP3M vs PP1M in patients with schizophrenia,
details of which are published.'® Briefly, patients (men and
women aged 18—70 years, inclusive) diagnosed with schizo-
phrenia (by Diagnostic and Statistical Manual of Mental
Disorders; Fourth Edition, Text Revision [DSM-IV-TR] cri-
teria) for at least 1 year before screening, PANSS total score
between 70 and 120 with a body mass index (BMI)
>17.0 kg/m? at screening were enrolled. Patients who discon-
tinued previous antipsychotic therapy due to inadequate effi-
cacy and safety profile were also eligible to participate in the
study.'®

An independent ethics committee or institutional review
board (listed in Supplementary file) at each study site

approved the study protocol. The study was conducted in
accordance with the ethical principles originating in the
Declaration of Helsinki and International Conference on
Harmonization Good Clinical Practice guidelines, applicable
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regulatory requirements, and in compliance with the protocol.
All patients (or their legally acceptable representatives, if
required by local regulations) provided written informed

consent.

Randomization and Masking

This study consisted of 4 phases: a screening phase (<3
weeks), an open-label (OL) stabilization phase (17 weeks),
a randomized DB phase (48 weeks, fixed doses), and
a follow-up phase (4-12 weeks). In the OL phase, all
patients received PP1IM (day 1: 150 mg eq. [deltoid]; day
8: 100 mg eq. [deltoid]; weeks 5 and 9: flexibly dosed [50,
75, 100, or 150 mg eq., deltoid or gluteal]; week 13: same
dose as administered at week 9; Figure 1). Following the
OL stabilization phase, clinically-stable patients who
achieved a PANSS total score <70, PANSS item (P1, P2,
P3, P6, P7, G8, G14) scores <4, and reduction in CGI-S
score by >1 from OL baseline entered the DB phase and
were randomized to receive fixed doses of PP3M
(175, 263, 350, or 525 mg eq. [3.5xPP1M dose received
at week 13]) or PPIM (same dose as week 13) once every
4 weeks. Randomization was performed using a computer-
generated randomization scheme, balanced using permuted
blocks across the 2 groups and stratified by study center.
To maintain blinding, patients on PP3M received active
medication every 3 months and received matched placebo
injections (20% Intralipid) monthly.'®

Procedures and Outcomes

At each assessment time point between DB baseline and DB
endpoint (every 4 weeks), the PANSS total score, subscale
scores (PANSS negative and PANSS positive subscales,
Table 1), and 5 PANSS Marder factor scores were calculated.'”

Table | PANSS Scale Structure

Positive Subscale

Negative Subscale

Pl Delusions

P2 Conceptual disorganization
P3 Hallucinatory behavior
P4 Excitement

P5 Grandiosity

P6 Suspiciousness/Persecution
P7 Hostility

NI Blunted affect®

N2 Emotional withdrawal*

N3 Poor rapport*

N4 Passive/apathetic social withdrawal*

N5 Difficulty in abstract thinking

N6 Lack of spontaneity and flow of conversation®

N7 Stereotyped thinking

General Psychopathology

G| Somatic concern

G2 Anxiety

G3 Guilt feelings

G4 Tension

G5 Mannerisms and posturing
G6 Depression

G7 Motor retardation*

G8 Uncooperativeness

G9 Unusual thought content
G0 Disorientation

G11 Poor attention

G12 Lack of judgment and insight
G13 Disturbance of volition

G14 Poor impulse control

G15 Preoccupation

G16 Active social avoidance*

Note: *Represents scores included in the Marder factors symptom subscale.

Sums of the item scores for the derived subscales were

calculated as

Positive subscale (range: 7—49): sum of items P1 to P7

in the positive subscale

Negative subscale (range: 7—49): sum of items N1 to

N7 in the negative subscale

General psychopathology subscale (range: 16—112): sum

of items G1 to G16 in the general psychopathology subscale
The PANSS Marder factor scores were evaluated based

on the positive symptoms, negative symptoms, disorga-
nized thoughts, uncontrolled hostility/excitement, and
anxiety/depression. For the factor scores, the sums of the
item scores were calculated as follows:

Positive symptoms factor (range: 8 to 56): P1-delusions,
P3-hallucinatory behavior, P5-grandiosity, P6-suspiciousness
or persecution, N7-stereotyped thinking, G1-somatic concern,

PP3M

—> Fixed dose

175, 263, 350 or 525 mg eq.
Screening . i
Phase — > Flexible dose, Week 5 and Week 9 —
50, 75, 100 or 150 mg eq.

PP1M

L Fixed dose

50, 75, 100 or 150 mg eq.
. 3weeks | 17-weeks Open-label Phase | 48-weeks Double-blind Phase |

Figure | Study profile.

Abbreviations: PPIM, paliperidone palmitate |-month formulation; PP3M, paliperidone palmitate 3-month formulation.
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G9-unusual thought content, G12-lack of judgment and
insight

Negative symptoms factor (range: 7 to 49): N1-blunted
affect, N2-emotional withdrawal, N3-poor rapport, N4-pas-
sive social withdrawal, N6-lack of spontaneity, G7-motor
retardation, G16-active social avoidance

Disorganized thoughts factor (range: 7 to 49): P2-con-
ceptual disorganization, N5-difficulty in abstract think-
ing, G5-mannerisms and posturing, G10-disorientation,
G11-poor attention, G13-disturbance of volition, G15-pre-
occupation

Uncontrolled hostility/excitement factor (range: 4 to 28):
P4-excitement, P7-hostility, G8-uncooperativeness, G14-poor
impulse control

Anxiety/depression factor (range: 4 to 28): G2-anxiety,
G3-guilt feelings, G4-tension, G6-depression.

Criteria for severe negative symptoms were based on
the PANSS subscales and PANSS Marder factor scores.
Negative symptoms were to be classified as severe if
a patient displayed a baseline negative factor score of
>25. A cutoff of 25 points was used to distinguish between
severe and less severe as this was the midpoint (median)
for all PANSS negative ratings, collected at baseline in the
study.

Statistical Methods

Analysis Sets

The intent-to-treat (OL) analysis set (ITT-OL) included all
patients who had received at least one dose of PP1M. The
modified intent-to-treat (DB) analysis set (mITT-DB),
included all patients who were randomly assigned to treat-
ment during the DB phase, and who received at least one
dose of study drug during the DB phase. Efficacy analyses
were performed using the ITT-OL and mITT-DB analysis
set for the respective phases. Safety analyses were per-
formed using the safety analysis set (included all patients
who were randomly assigned to treatment during the DB
phase and received >1 dose of DB study drug). For the OL
phase, all patients who received >1 dose of study drug in
that phase were included in the summary of safety assess-
ments for that phase.

Statistical Analysis

Demographic and baseline characteristics were summarized
descriptively. Treatment effects were estimated based on
the least square means 95% confidence interval (95% CI)
and the PANSS scores were compared among the two
treatment groups using ANCOVA for continuous variables

or Chi-squared tests for categorical variables. No adjust-
ments were made for multiplicity. For each time point in the
DB phase, PANSS negative subscale was presented using
descriptive statistics. Safety parameters were summarized
descriptively.

Results
Demographics and Baseline

Characteristics

Of the 1716 screened patients with schizophrenia, 1429
(83%) were enrolled and dosed in the OL phase, of which
1016 (71%) continued into the DB phase and were rando-
mized 1:1 (PPIM: 512; PP3M: 504). Withdrawal of con-
sent (n = 118, 8%) and lack of efficacy (n = 117, 8%) were
the most common reasons for discontinuation during the
OL phase. A similar proportion of patients completed the
DB phase (PPIM: n=420 [82%]; PP3M: n=422 [84%])
and the most common reason for discontinuation from
the study was withdrawal of consent (PP1M: 53/92
[58%]; PP3M: 50/82 [61%]). At OL baseline, the mean
(SD) total PANSS score for the PP1M group was 85.7
(10.73) in the OL ITT population. At DB baseline, the
total PANSS score was 57.3 (8.57) for the PP3M group
58.2 (9.07) for the PPIM group mITT
population.'® Of thel429 patients enrolled in the OL
phase 782 (55%) were men; the majority of the enrolled

and was

patients were white (55%) with a mean (SD) age of 38.4
(11.86) years. The mean (SD) PANSS total score at OL
baseline was 85.7 (10.73) and at DB baseline was 57.8
(8.83). Demographics and baseline characteristics were
similar between the PP3M and PP1IM groups in the OL
and DB phases and have been published earlier.'®

Negative Symptoms
At the OL baseline, the mean (SD) negative symptom factor
was 22.3 (4.87) and the mean (SD) negative subscale score
was 23.2 (4.60). At DB baseline, following stabilization
with PP1M, the negative symptom factor declined to 16.2
(3.98) and the negative subscale score declined to 17.3
(4.20). The total score for negative subscale at OL baseline
ranged from 10 to 41 with a mean (SD) of 23.2 (4.60),
indicating a moderate to severe burden of disease (Figure 2).
Following treatment with PP1M to OL endpoint, the
negative symptom factor declined significantly (p<<0.0001)
to 17.7 (5.12). A further significant decline (p<0.0001)
from OL endpoint in the negative symptom factor to
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Figure 2 Negative symptom factor vs subscale scores over time (ITT analysis set).
Abbreviations: DB, Double blind; ITT, intent-to-treat, OL, Open-label.

14.9 (4.81) at DB endpoint was observed for all patients
(PP1M and PP3M treated).

Similarly, at OL endpoint, negative subscale scores
declined significantly (p<0.0001) to 18.9 (5.20) following
PPIM stabilization; negative subscale scores further
declined to 15.9 (4.99) at DB endpoint from OL endpoint.

The mean (SD) change from baseline values for negative
symptoms factor and negative subscale score were compar-
able at both OL endpoint (4.5 [4.93] vs —4.4 [4.79]) and DB
endpoint (7.3 [5.47] vs —7.2 [5.28]). The negative subscale
score and negative symptoms factor declined over time in
parallel to the decline observed in the total PANSS scores
(Figure 3A and B). Following stabilization with PP1M,
negative subscale scores were comparable between PP1M
(17.4 [4.18]) and PP3M (17.3 [4.23]) groups at DB baseline.
These negative subscale scores declined over time for both
PPIM and PP3M patients (Table 2). At DB endpoint, nega-
tive subscale scores were 15.9 (4.93) for PPIM and 15.8
(5.05) for PP3M groups. The mean (SD) change in negative
subscale score from DB baseline to DB endpoint was sig-
nificant (p<0.0001) and was comparable for both treatment
groups over (PPIM: —1.4 [3.67] vs PP3M: —1.4 [3.63],
Figure 4). Furthermore, PANSS negative symptom item
scores (N1 to N7) showed comparable improvements from
DB baseline to DB endpoint in patients treated with PP1M
or PP3M (Supplementary Table 1).

Patients with negative symptom factor score of >25 at OL

baseline were included in the severe negative symptom group.

Study Week

In the PP1M and PP3M groups at DB baseline, a total of 282
patients displayed severe negative symptoms with a negative
symptom factor of >25 and more than twice as many patients
(n=723) displayed less severe negative symptoms. At the end
of the 48-week DB treatment phase, the mean (SD) negative
symptom factors were similar for both patient groups (severe:
16.1 (4.67), less severe: 13.3 (4.13), Figure 5).

Discussion
Negative symptoms account for long-term morbidity and
poor functional outcomes in patients with schizophrenia.
Results of this post-hoc analysis of PPIM and PP3M
highlight improvements in the PANSS negative subscales
and negative symptom factors in patients with moderate to
severe negative symptoms of schizophrenia over the
observed timepoints; both PP3M and PP1M demonstrated
similar improvements. Furthermore, treatment with PP3M
or PPIM significantly improved negative symptoms
(p<0-0001) when compared to baseline, and this improve-
ment was seen regardless of symptom severity.
Improvements in negative subscale scores (for all sub-
scales N1 to N7) were comparable for both PPIM and
PP3M treatment. Patients with higher symptom severity
showed greater improvements in negative symptoms with
PP1M or PP3M over time.

Negative symptoms in schizophrenia have been histori-
cally recognized as difficult to diagnose and treat with anti-

psychotics. Among the accumulating evidence supporting
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Figure 3 (A) Total PANSS vs negative subscale scores over time (mITT-DB analysis set). (B) Total PANSS vs negative symptom factor over time (mITT-DB analysis set).
Abbreviations: PANSS, Positive and Negative Syndrome Scale for schizophrenia; mITT-DB, modified intent-to-treat double-blind analysis set; SD, standard deviation.
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Table 2 Negative Subscale Scores and Change from Baseline Over Time (mITT-DB Analysis Set)

DB Phase PPIM PP3M
N Negative Subscale Score | Change from Baseline | N Negative Subscale Score | Change from Baseline

Week 4 502 | 17.2 (4.31) —0.1 (1.83) 479 | 17.2 (4.43) —0.2 (1.89)
Week 8 484 | 17.0 (4.38) —0.4 (2.37) 463 | 16.9 (4.50) —0.4 (2.26)
Week 12 472 | 16.7 (4.49) —0.6 (2.39) 449 | 16.6 (4.38) —0.7 (2.40)
Week 16 453 | 16.4 (4.55) —0.9 (2.62) 441 | 16.5 (4.66) —0.9 (2.67)
Week 20 442 | 16.2 (4.55) —1.1 (2.64) 426 | 16.3 (4.58) -1.2 (2.79)
Week 24 425 | 15.9 (4.52) —1.4 (2.79) 419 | 16.2 (4.67) —1.3 (2.86)
Week 28 418 | 15.9 (4.57) —1.4(3.06) 407 | 15.9 (4.78) —1.5 (2.95)
Week 32 408 | 15.6 (4.47) —1.8 3.11) 400 | 15.8 (4.85) —1.6 (3.08)
Week 36 398 | 15.6 (4.61) -1.7 (3.17) 389 | 15.7 (4.86) —-1.7 (3.20)
Week 40 389 | 15.2 (4.49) —2.0 (3.17) 383 | 5.5 (4.99) -1.9 (3.19)
Week 44 379 | 15.2 (4.53) —2.2(3.23) 375 | 15.3 (4.76) -2.1 (3.22)
Week 48 371 | 15.0 (4.57) —2.2 (3.30) 364 | 15.2 (4.87) —2.2 (3.25)
Endpoint 503 | 15.9 (4.93) —1.4 (3.67) 481 | 15.9 (5.06) —1.4 (3.63)

Note: All values are expressed in mean (SD).
Abbreviations: DB, double-blind; PPIM, paliperidone palmitate |-month formulation; PP3M, paliperidone palmitate 3-month formulation.

this concept, the largest meta-analysis conducted to date
reported small improvements in negative symptoms (numeri-
cally 0.5 points on the negative subscale score that were not

Mean (SD) Change from Baseline

clinically relevant).” However, most previous studies
involved oral antipsychotics, with which treatment non-
adherence is common and difficult to detect.'® Hence, it has

8 -
PP3M
PP1M
0-
81 1 1 1 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40 44 48

Double Blind Study Week

Figure 4 PPIM vs PP3M negative subscale scores change from baseline (DB) over time (mITT-DB analysis set).

Abbreviations: PPIM, paliperidone palmitate |-month formulation; PP3M, paliperidone palmitate 3-month formulation;

analysis set; SD, standard deviation.

mITT-DB, modified intent-to-treat double-blind
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Figure 5 PANSS negative symptom factor score over time in patients with severe negative symptoms factor (2 25) at baseline (mITT-DB analysis set).
Abbreviations: DB, Double blind; OL, Open-label; PANSS, Positive and Negative Syndrome Scale for Schizophrenia; mITT-DB, modified intent-to-treat double-blind

analysis set; SD, Standard deviation.

been unclear whether the observed degree of benefit for
negative symptoms may have been limited by discontinuous
treatment. In the present study, we found that continuous
antipsychotic use (with PP1M or PP3M) ensured medication
adherence that resulted in improvements in negative symp-
toms that were of much greater magnitude. While a portion
of patients withdrew consent during the study, medication
adherence could be verified during participation because
PPIM and PP3M treatments, unlike oral antipsychotics,
were administered by a healthcare professional. Numerical
changes of approximately 2.0 points in negative subscale
score from baseline to endpoint were reported at several
timepoints during the 48-week treatment period. This corre-
sponds to a greater improvement in negative subscale score
as compared with the meta-analysis findings,” suggesting
that negative symptoms take much longer to change (dura-
tion of intervention: 48 weeks [PP3M] vs 12.4 weeks in the
meta-analysis), and improve steadily over time.

The PANSS scoring system is one of the most widely
used assessment techniques in randomized, controlled stu-
dies for evaluating the effects of antipsychotic medications in
schizophrenia.'” It is amongst the most sensitive instruments
that provide a balanced representation of positive and nega-
tive symptoms and gauges the relationship of both to general
psychopathology.'® Following stabilization with PPIM,
a decline in the PANSS negative subscales and negative
symptom factors scores were observed for both PP1M- and

PP3M-treated patients and the changes in PANSS negative
symptoms scores were comparable between PPIM and
PP3M. Although this analysis was not limited to patients
with severe negative symptoms, more improvement was
observed in patients with severe negative symptoms as com-
pared to those with less severe negative symptoms. This
finding suggests that treatments with LAIs PPIM or PP3M
may substantially benefit patients with negative symptoms.
These observations for LAls, PP1M and PP3M are consistent
with those observed for risperidone LAI (RLAI). Significant
improvement in negative symptom severity was observed
following 6 months of treatment with RLAI in patients with
prominent negative symptoms.'® Additionally, improve-
ments in negative symptoms following treatment with pali-
peridone LAI are in accordance with those observed with
paliperidone ER.'**°

Individuals with negative symptoms are known to
show poor adherence to their prescribed antipsychotic
therapy. Achieving good treatment adherence is there-
fore critical when treating patients with predominant

negative symptoms.21

The use of LAI antipsychotics
has been associated with substantial improvements in
treatment adherence.?” The results of the current analy-
sis highlight continued improvements in negative symp-
toms during long-term treatment with LAI’s, both PP1M
or PP3M. These findings support previous studies

demonstrating that consistent, long-term treatment with
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LAIs is associated with substantial improvements in
functional outcomes in patients with negative symptoms
of schizophrenia.'®

Secondary causes of negative symptoms can include
adverse effects such as EPS. Since an overall decrease in
EPS-related TEAEs was reported post PPIM and PP3M
treatments,'® a correlation between improvements in nega-
tive symptoms and its association with improvements in
EPS-related effects is required. Patients included in this post-
hoc analysis demonstrated improvements in clinically rele-
vant symptoms of schizophrenia. However, it is difficult to
determine whether the improvements in negative symptoms
were attributable to a specific effect of PP1M or PP3M or due
to improvements in compliance. Also, this post-hoc analysis
was conducted using studies that were not designed to spe-
cifically examine patients with predominant negative symp-
toms. Thus, additional long-term prospective studies which
could assess the long-term efficacy of PP3M on negative
symptom in patients with predominant negative symptoms
are warranted.

Conclusion

The burden of negative symptoms can adversely impact
patients with schizophrenia. Negative symptoms can be
difficult to treat and can lead to substantial functional
impairments in patients. This post-hoc analysis suggests
that treatment with long-acting injectables (such as PP3M
or PP1M) may be associated with continued improvement
in negative symptoms over time that may facilitate
improved functioning and quality of life in patients with
schizophrenia. However, long-term prospective studies to
assess the long-term benefits of these LAIls in resolving
negative symptoms are warranted.
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