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Background: TV46000 is a long-acting subcutaneous antipsychotic (LASCA) formulation of risperidone approved for the treatment 
of schizophrenia in adults.
Methods: The RISE study (NCT03503318) compared TV-46000 once monthly (q1m) and once every 2 months (q2m) with placebo 
(1:1:1) in patients with schizophrenia who underwent stabilization on oral risperidone. The SHINE study (NCT03893825) evaluated 
the long-term safety, tolerability, and effectiveness of TV-46000 in patients who completed RISE without relapse (rollover; placebo 
rollover randomized [1:1] to q1m or q2m; TV-46000 rollover continued assigned treatment) or who were newly recruited (de novo; 
randomized [1:1] to q1m or q2m after oral stabilization). Patient-centered outcomes included the Schizophrenia Quality of Life Scale 
(SQLS), the 5-Level EuroQoL 5-Dimensions Questionnaire (EQ-5D-5L), the Personal and Social Performance Scale (PSP), and the 
Drug Attitudes Inventory 10-item version (DAI-10).
Results: In RISE, SQLS least-squares mean changes (SE) improved to last assessment (LA) for TV-46000 q1m (–4.15 [1.03]) and 
q2m (–3.28 [1.06]) but worsened for placebo (1.75 [1.07]; P<0.001 for both). PSP, EQ5D-5L, and DAI-10 showed similar trends. In 
SHINE, SQLS decreased (improved) at LA for both TV-46000 q1m (−0.43 [0.98]) and q2m (−2.16 [0.98]); reductions were observed 
in the de novo (q2m only) and placebo rollover (q1m and q2m) cohorts, but not for the TV46000 rollover cohort. Results for PSP, 
EQ5D-5L, and DAI-10 were consistent with those reported in the RISE study.
Conclusion: Improvements in patient-centered outcomes were observed across cohorts, with the largest improvements observed for 
patients who began TV-46000 during SHINE (ie, de novo and placebo rollover cohorts), while gains made during RISE were 
minimally improved or maintained in the TV-46000 rollover cohort, indicating the benefit of uninterrupted TV-46000 treatment. These 
data support the effectiveness of TV-46000 to improve patient-centered outcomes in patients with schizophrenia.

Plain Language Summary: RISE and SHINE were clinical studies where patients with schizophrenia received TV-46000. 
TV-46000 is injected under the skin once monthly or once every 2 months to treat schizophrenia in adults. In RISE, patients took 
pills for the first 3 months, and then received injections under the skin. Some patients received inactive (placebo) injections. 
Comparing results among groups showed the effectiveness and side effects of TV-46000. Patients who completed RISE could 
continue into SHINE. SHINE included patients who had not been part of RISE as well. All patients received TV-46000 in SHINE 
to see if results were the same long term. This report summarizes the results of patient-centered outcomes. These included measures of 
quality of life and attitudes toward the medicine. In RISE, quality of life and attitudes toward the medicine improved with TV-46000, 
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but worsened with placebo. In SHINE, the patient-centered outcomes also improved. The largest improvements were for patients who 
began taking TV-46000 during SHINE. This analysis showed that there is a benefit in taking TV-46000 for longer times without 
breaks. It also showed that TV-46000 improves quality of life and attitudes toward the medicine. 

Keywords: schizophrenia, long-acting injectable, risperidone, patient-centered outcomes

Introduction
Schizophrenia is a chronic disease that imposes serious physical, social, and economic burden on those affected by it.1 

The disease affects more than 20 million individuals globally,2 and has a lifetime prevalence of ~1% globally3,4 and 
~0.5–1.9% in the United States.5,6 Preventing relapse is an important goal of maintenance treatment in patients with 
psychotic disorders, including schizophrenia.7 Relapse may lead to hospitalization/rehospitalization,7,8 slow and incom-
plete recovery,8 progressive cognitive and functional decline,8,9 treatment-resistant illness,8 and reduced ability to 
maintain employment or relationships.8 Nonadherence with antipsychotic medication is the most common and most 
strongly associated predictor of relapse in schizophrenia.10

Patient-centered outcomes, and more specifically patient-reported outcomes (PROs), allow clinicians and researchers 
to gather data on medical conditions and treatments from the perspective of the patients.11 These outcomes provide 
perspectives that differ from measures of psychopathology, from informing patients and clinicians on treatment 
selection12 to providing patients’ perspectives on domains (such as fatigue and pain) that are difficult to measure with 
clinical outcomes alone,12 and can potentially describe outcomes that are relevant to the definitions of recovery.13–18 

Although exact definitions of recovery in schizophrenia have not been determined, several suggestions have been made 
that recovery should include not only clinical improvements but also social/functional improvements.19–21 In a recently 
published scoping review22 of clinical outcome assessments used in the past 10 years in the field of schizophrenia and 
related disorders, a large portion of the 66 outcome assessments investigated were patient reported, suggesting that the 
implementation of PROs is becoming increasingly important in the field of schizophrenia.22 Mental health-specific and 
schizophrenia-specific PROs were also found to have strong psychometric properties (reliability and external 
validity).22,23

Patient-centered outcomes have been increasingly included in clinical trials, and their inclusion is now encouraged by 
various regulatory bodies,12,24–26 including the United States Food and Drug Administration (FDA).27 PRO data 
collected during clinical trials inform regulatory bodies about patient perspectives when deriving conclusions about 
treatment effects at the time of medical product approval.27

The use of long-acting injectable antipsychotics (LAIs) in the treatment of schizophrenia has been associated with 
reduced relapse and hospitalization rates over daily oral antipsychotic agents, as well as improved treatment adherence 
and quality of life (QoL).28–34

TV-46000 is a long-acting subcutaneous antipsychotic (LASCA) that combines risperidone and an innovative, 
copolymer-based drug delivery technology in a suspension suitable for subcutaneous use. TV-46000 was approved in 
2023 by the FDA for the treatment of schizophrenia in adults based on the results of 2 Phase 3 clinical studies.35 The 
RIsperidone Subcutaneous Extended-release (RISE) study (NCT03503318) demonstrated that TV46000 administered 
once monthly (q1m) or once every 2 months (q2m) significantly prolonged time to impending relapse by 5.0 (P<0.0001) 
and 2.7 (P<0.0001) times, respectively, versus placebo. In addition, the proportion of patients with impending relapse at 
week 24 was significantly lower for patients receiving TV-46000 q1m (7%) and q2m (11%) compared with placebo 
(28%, P<0.0001 for both), and the proportion of patients who maintained stability at endpoint was significantly higher 
for both TV-46000 q1m (87%) and q2m (80%) compared with placebo (61%, P<0.0001 and P=0.0001, respectively).36 

TV-46000 showed a favorable benefit–risk profile. After randomization, the most frequently reported treatment-related 
adverse events (ie, ≥5% of patients in either TV-46000 group) that occurred more often in patients receiving TV-46000 
q1m or TV-46000 q2m versus placebo were injection site nodules (7% for TV-46000 q1m, 7% for TV-46000 q2m, 3% 
for placebo), weight increased (4%, 6%, 2%, respectively), and extrapyramidal disorder (5%, 3%, 0%, respectively).36 

The Safety in Humans of TV-46000 sc INjection Evaluation (SHINE) study (NCT03893825) evaluated the long-term 
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safety and tolerability of TV-46000 administered subcutaneously in adult and adolescent patients with schizophrenia. 
Results demonstrated that TV46000 administered q1m or q2m was generally well tolerated and had a benefit–risk profile 
consistent with other formulations of risperidone and previous studies with TV-46000.37–39 After randomization, frequent 
treatment-related AEs (≥3% of patients in either group) were injection site pain (5% for TV-46000 q1m; 4% for TV- 
46000 q2m) and injection site nodule (2% for TV-46000 q1m, 6% for TV-46000 q2m). Serious adverse events were 
reported for 8 (5%) patients in the TV-46000 q1m group and 11 (7%) in the TV-46000 q2m group, and 3 (2%) and 5 
(3%) patients, respectively, discontinued the study because of adverse events. Here, results from the patient-centered 
outcomes assessed in these studies are presented.

Methods
Data from 2 studies, RISE and SHINE, were analyzed.

Study Design, Participants, and Interventions
The RISE Study
The RISE study was a double-blind, placebo-controlled, randomized, relapse-prevention study designed to compare 
subcutaneous TV-46000 administered q1m or q2m with placebo (Figure 1). Inclusion criteria, exclusion criteria, and 
dosing were previously described,36 but briefly were as follows: In stage 1 (oral conversion and stabilization stage), 
patients aged 13–65 years with a diagnosis of schizophrenia >1 year were eligible if they required chronic treatment with 
an antipsychotic, had ≥1 relapse within 24 months before screening, had a history of response to an antipsychotic agent 
(other than clozapine) <1 year before screening, and had a Positive and Negative Syndrome Scale (PANSS) total score 
<100 at screening. Patients received oral risperidone once daily for 12 weeks at an appropriate dose based on investigator 
judgment (aged ≥18 years: 2–5 mg/day; aged <18 years: 2–4 mg/day).

In stage 2 (the maintenance/relapse-prevention stage), patients who were stabilized on oral risperidone treatment 
(12 weeks) were randomized to receive treatment with corresponding injectable doses of TV46000 q1m, TV-46000 q2m, 
or inactive placebo in a 1:1:1 ratio until they had a relapse, discontinued from the study, or the study was ended because 
the prespecified study-terminating criterion of ≥90 total relapse events occurred. Oral risperidone dosages of 2 mg/day, 
3 mg/day, 4 mg/day, and 5 mg/day corresponded to 50 mg, 75 mg, 100 mg, and 125 mg of TV-46000 q1m, and 100 mg, 
150 mg, 200 mg, and 250 mg TV-46000 q2m, respectively. Stabilization was defined as meeting all of the following 
criteria for ≥4 consecutive weeks:36 outpatient status; PANSS total score ≤80; no more than moderate positive psychotic 
symptoms on the PANSS, as measured by a score ≤4 on each of the following items: conceptual disorganization, 
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Figure 1 Study design (RISE and SHINE). 
Notes: aPatients in the rollover cohort who received placebo in RISE started TV-46000 at a dose equivalent to their oral stabilization dose from stage 1 of RISE. bPatients in 
the de novo cohort and patients who received placebo in RISE (placebo rollover) were randomized 1:1 in SHINE to receive TV-46000 q1m or q2m for up to 56 weeks; 
patients who received TV-46000 in RISE (TV-46000 rollover) continued their assigned dosing regimen. cFor the rollover cohort, the baseline visit was the end-of-treatment 
visit in RISE; for the de novo cohort, the baseline visit was the first day of the maintenance period (stage 2) in SHINE. dLast assessment was defined as the last available 
nonmissing value no later than the end-of-treatment visit. Only patients who did not relapse during the study or discontinue had end-of-treatment measurements, whereas 
last assessment encompassed all patients regardless of relapse or discontinuation of treatment. 
Abbreviations: q1m, once monthly; q2m, once every 2 months.
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suspiciousness, hallucinatory behavior, and unusual thought content; Clinical Global Impression-Severity (CGI-S) score 
≤4 (moderately ill), and Clinical Global Impression-Severity of Suicidality (CGI-SS) score ≤2 (mildly suicidal) on part 1 
and ≤5 (minimally worsened) on part 2. The primary endpoint was time to impending relapse in stage 2.

The SHINE Study
The SHINE study was a multicenter, double-blind, parallel-group study in which patients who completed the RISE study 
without relapse (placebo rollover and TV-46000 rollover cohorts), as well as patients who participated for the first time 
(de novo cohort), were enrolled (Figure 1). Patients who were newly enrolled were subject to the same eligibility and 
stabilization criteria as in RISE and completed the 12-week oral stabilization stage (stage 1) before proceeding to the 
maintenance stage (stage 2). Patients in the rollover cohorts entered SHINE at stage 2, with the end-of-treatment (EoT) 
visit for RISE considered as baseline visit for SHINE. Patients in the de novo and placebo rollover cohorts were 
randomized 1:1 in SHINE to receive TV-46000 q1m or q2m for up to 56 weeks; patients in the TV-46000 rollover cohort 
continued their assigned dosing regimen. The primary endpoint was the frequency of all AEs.

Patient-Centered Outcomes
Patient-centered outcomes were measured in the RISE and SHINE studies with the Personal and Social Performance 
scale (PSP), the Schizophrenia Quality of Life Scale (SQLS), the European Quality of Life 5-Dimension 5-Level (EQ- 
5D-5L) descriptive items and visual analog scale (VAS), and the Drug Attitude Inventory 10-item version (DAI-10), all 
regularly used in clinical trials in which patients have been stabilized prior to randomization.40–44 Outcomes were 
assessed at screening, baseline/randomization, last assessment (LA), and EoT. LA was defined as the last available 
nonmissing value no later than the EoT visit. Only patients who did not relapse during the study or discontinue had EoT 
measurements, whereas LA encompassed all patients regardless of relapse or discontinuation of treatment. In both 
studies, PSP, SQLS, EQ-5D-5L, and DAI-10, were evaluated as exploratory efficacy endpoints. All outcomes were 
assessed in adult patients because of the lack of validation of these measures in the younger age group.

The PSP (clinician-reported) is a 100-point single-item rating scale that measures the patient’s functioning in 4 
categories: socially useful activities (eg, housework, work, and study), personal and social relationships (with partners, 
family, or friends), self-care (personal hygiene and appearance), and disturbing and aggressive behaviors.40,45 Scores 
below 30 indicate such poor functioning and that intensive supervision is needed, whereas higher scores indicate better 
personal and social functioning, with scores of 91–100 indicating more than adequate functioning.46

The SQLS (patient-reported) is a 33-item scale, categorized into 2 domains: psychosocial feelings (20 items) and 
cognition and vitality (13 items).41 Individual domain and total scores are standardized by a scoring algorithm to a range 
of 0 (best health status) to 100 (worst health status).

The EQ-5D-5L (patient-reported) is a 2-part questionnaire.43,44,47,48 In part 1 (descriptive items), patients rate their 
health state in 5 dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) using a scale of 
1 (no problems) to 5 (extreme problems). Responses are combined into a 5-digit code (1 digit per dimension) from which 
an index score is derived. In part 2 (VAS), patients rate their overall health state on a 100-mm VAS; a rating of 0 
represents the worst imaginable health state, and a rating of 100 represents the best imaginable health state.

The DAI-10 (patient-reported) consists of 10 statements covering 3 domains (subjective positive, subjective negative, 
and attitude toward medication). Patient responses (true/false) to the items/statements are interpreted and a total score 
ranging from –10 to +10 is calculated.42,49 A positive total score indicates a positive attitude toward psychiatric 
medications, and vice versa.

Statistical Analysis
For each of the patient-centered outcomes assessed, change from baseline was calculated as least-squares mean (LSM) and 
95% CI using a mixed model repeated measures model with treatment arm, patient identifier, study visit, and stratification 
variable as factors and baseline score as covariate. For the RISE study, results of the TV-46000 q1m and q2m groups were each 
compared with placebo, with no comparisons between the active treatment groups. SQLS and DAI-10 were prespecified as 
key secondary endpoints, and PSP and EQ-5D-5L VAS were prespecified as exploratory efficacy endpoints. However, because 
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an endpoint higher in the hierarchy (proportion of patients who achieved remission for TV-46000 overall vs placebo) did not 
show statistical significance between treatment and placebo, all endpoints included in this report were analyzed as exploratory, 
only nominally computed, and were not interpreted inferentially. Results were descriptively analyzed for the SHINE study.

Results
Patient Characteristics
In the RISE study, 543 adult patients were randomized (intent-to-treat population) to receive TV-46000 q1m (n=183), 
TV-46000 q2m (n=179), or placebo (n=181). In the SHINE study, 333 adult patients (106 de novo and 227 rollover [172 
from TV-46000 and 55 from placebo]) were randomized to TV-46000 q1m (n=173) or q2m (n=160). Of those, 331 
patients were treated: TV-46000 q1m (n=171) or q2m (n=160). Treatment groups were generally similar regarding 
baseline characteristics (Table 1).

Table 1 Key Patient Baseline Characteristics (ITT Population)

Placebo TV-46000 q1m TV-46000 q2m Total

RISE

n=181 n=183 n=179 N=543

Age, years, median (range) 52.0 (19–65) 54.0 (19–65) 51.0 (20–65) 52.0 (19–65)

Male, n (%) 110 (61) 112 (61) 110 (61) 332 (61)

Race, n (%) Black/African American 104 (57) 108 (59) 110 (61) 322 (59)
White 68 (38) 72 (39) 66 (37) 206 (38)

Other 9 (5) 3 (2) 3 (2) 15 (3)

Disease length, years, mean (SD) 20.6 (12.21) 22.9 (11.86) 19.0 (12.29) 20.8 (12.21)

Time since most recent relapse, months, mean (SD) 10.5 (6.80) 9.7 (6.67) 10.2 (7.49) 10.2 (6.98)

PANSS total score, mean (SD) 61.0 (10.38) 61.5 (9.60) 61.4 (10.29) –

CGI-S score, mean (SD)a 3.3 (0.67) 3.3 (0.59) 3.2 (0.66) –

SHINEb

n=171 n=160 N=331

Age, years, median (range) 54.0 (20–67) 53.0 (19–67) 54.0 (19–67)

Male, n (%) 111 (65) 103 (64) 214 (65)

Race, n (%) Black/African American 89 (52) 89 (56) 178 (54)
White 79 (46) 66 (41) 145 (44)

Other 3 (2) 5 (3) 8 (2)

Disease length, years, mean (SD) 22.7 (12.26) 19.6 (11.97) 21.2 (12.20)

Time since most recent relapse, months, mean (SD) 20.7 (10.28) 21.6 (10.65) 21.2 (10.46)

PANSS total score, mean (SD)c 57.5 (11.05) 56.9 (10.57) 57.2 (10.81)

CGI-S score, mean (SD)a 3.1 (0.62) 3.0 (0.67) 3.1 (0.64)

Notes: aAssessed in safety analysis population. RISE: placebo (n=179), TV-46000 q1m (n=183), TV-46000 q2m (n=179), TV-46000 total (n=362), all 
patients (n=541); SHINE: TV-46000 q1m (n=172), TV-46000 q2m (n=162), TV-46000 total/all patients (n=334). bTwo adult patients were 
randomized but not treated. cPresented for all adult patients: n (TV-46000 q1m)=173, n (TV-46000 q2m)=160, n (all patients)=333. 
Abbreviations: –, not available; CGI-S, Clinical Global Impression-Severity; ITT, intent-to-treat; PANSS, Positive and Negative Syndrome Scale; 
q1m, once monthly; q2m, once every 2 months.
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Patient-Centered Outcomes
Stage 1: Oral Conversion and Stabilization Phase
In the RISE study, mean (SE) PSP, SQLS, EQ-5D-5L VAS, and DAI-10 scores substantially improved with oral 
risperidone from screening to randomization/baseline for all groups, whereas scores for individual EQ-5D-5L descriptive 
items remained unchanged or showed minor improvements (Table 2).

During the oral stabilization phase of the SHINE study, the de novo group showed improvements from screening to 
randomization in mean (SE) PSP, SQLS, and DAI-10 scores (Table 3), minor decreases in EQ-5D-5L VAS scores (Table 3), 
and no change or minor improvements in individual EQ-5D-5L descriptive item scores (Table 3).

Stage 2: Maintenance Stage
PSP 
After substantial improvements during the oral stabilization phase in the RISE study, mean PSP total scores at EoT 
remained steady from randomization/baseline to EoT in all active treatment groups (Table 2). The change from baseline 
in PSP total score showed numeric differences favoring active treatment at EoT (LSM [SE]: q1m, 1.22 [0.68]; q2m, 1.99 
[0.72]; P>0.05 for both) compared with the placebo group (0.11 [0.84]) (Figure 2). At LA, significant improvement 
(P<0.01 for both) from baseline was observed for TV-46000 q1m (−0.05 [0.78]) and q2m (−0.43 [0.80]) treatment 
groups, compared with placebo (−3.59 [0.81]; Figure 2). These improvements were driven by all 4 PSP domains: 
personal and social relationships (LSM difference versus placebo: q1m, −0.19 [P<0.05]; q2m, –0.16 [P<0.05]); socially 
useful activities (−0.20 [P<0.05]; –0.14 [P>0.05]); disturbing and aggressive behavior (−0.17 [P<0.01]; –0.14 [P<0.05]); 
and self-care (−0.12 [P>0.05]; –0.11 [P>0.05]).

PSP total scores showed minimal changes over time in the SHINE study, with no meaningful differences between 
treatment groups. At EoT, a numeric improvement from baseline was observed for both the TV-46000 q1m (LSM [SE] 
change from baseline, 0.87 [0.75]) and q2m (0.73 [0.76]) treatment groups (Table 3 and Figure 3). At LA, a numeric 
improvement from randomization/baseline was observed for both the TV-46000 q1m (LSM change, 0.40 [SE, 0.78]) and 
q2m (0.69 [0.79]) treatment groups (Table 3 and Figure 4). The largest improvements in PSP total scores were seen in 
patients in the placebo rollover cohort (mean change, 2.0 [SE, 0.73]) compared with the TV-46000 rollover cohort (0.6 
[0.43]), where improvements from RISE were maintained, and the de novo cohort (0.2 [1.36]), where the improvements 
observed during the oral stabilization period in SHINE were maintained (Table 3).

SQLS 
After substantial improvements during the oral stabilization phase, mean SQLS scores continued to improve (decrease) in 
the RISE study from randomization/baseline to EoT for both TV-46000 groups, while these scores remained similar in 
the placebo group (P<0.001 for change from baseline for both TV-46000 groups vs placebo) (Table 2). LSM changes 
(SE) demonstrated improvement from randomization/baseline to EoT for TV-46000 (q1m, –5.40 [1.12]; q2m, –4.54 
[1.16]), but worsened for placebo (1.14 [1.32]; P<0.001 for each vs placebo) (Table 2 and Figure 2). The mean SQLS 
scores continued to improve (decrease) from randomization/baseline to LA for both TV-46000 q1m (LSM change [SE], 
−4.15 [1.03]) and q2m (−3.28 [1.06]), while these scores worsened in the placebo group (1.75 [1.07]; P<0.001 for both) 
(Table 2 and Figure 2).

In the SHINE study, reductions in SQLS were observed for both treatment groups at EoT compared with baseline, 
with a numerically larger reduction for TV-46000 q2m (LSM change from baseline [SE], −2.52 [1.03]) than for q1m 
(−0.95 [1.03]) (Table 3 and Figure 3). Reductions in SQLS (indicating improvement) were observed for both treatment 
groups at LA compared with baseline, with a numerically larger reduction for TV-46000 q2m (LSM change, −2.16 
[0.98]) than for q1m (−0.43 [SE, 0.98]) (Table 3 and Figure 4). Reductions were also observed for patients in the de novo 
cohort (LSM change [SE]: q1m, 0.32 [1.94]; q2m, −4.85 [1.93]) and placebo rollover cohort (−8.76 [2.07]; −3.58 [1.92]), 
but were maintained with no change for the TV-46000 rollover cohort (1.03 [1.26]; −0.74 [1.27]); within these prior 
TV-46000 treatment cohorts, no consistent trend was observed across dosing regimens (Table 3 and Figure 4).
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Table 2 RISE Study: Patient-Centered Outcomes Scores

Mean (SE) Placebo TV-46000 q1m TV-46000 q2m

Screening Random- 
ization/ 
Baseline

EoT LA Screening Random- 
ization/ 
Baseline

EoT Nominal 
P valuea

LA Nominal 
P valuea

Screening Random- 
ization/ 
Baseline

EoT Nominal 
P valuea

LA Nominal 
P valuea

PSP 59.9 (0.99) 63.7 (0.86) 67.3 (1.28) 60.6 (1.08) 59.6 (0.95) 63.3 (0.87) 65.1 (1.33) 0.2887 63.7 (1.06) 0.0012 61.7 (0.89) 65.1 (0.81) 66.8 (1.25) 0.0803 64.8 (0.96) 0.0043

SQLS 40.9 (1.18) 34.0 (1.20) 32.1 (1.89) 35.1 (1.34) 39.5 (1.26) 33.1 (1.24) 23.9 (1.74) 0.0001 28.1 (1.29) <0.0001 41.4 (1.27) 34.2 (1.17) 27.1 (1.95) 0.0009 29.9 (1.34) 0.0005

EQ-5D-5L descriptive 

items

Mobility 1.3 (0.06) 1.4 (0.06) 1.4 (0.09) 1.4 (0.06) 1.4 (0.06) 1.4 (0.06) 1.1 (0.05) 0.0016 1.2 (0.04) 0.0102 1.4 (0.06) 1.3 (0.04) 1.3 (0.08) 0.1917 1.3 (0.06) 0.5609

Self-care 1.3 (0.05) 1.2 (0.05) 1.2 (0.07) 1.2 (0.05) 1.2 (0.05) 1.2 (0.05) 1.1 (0.04) 0.1163 1.2 (0.04) 0.2987 1.3 (0.05) 1.1 (0.04) 1.2 (0.05) 0.4206 1.2 (0.04) 0.6092

Usual activities 1.7 (0.07) 1.5 (0.06) 1.6 (0.08) 1.5 (0.06) 1.7 (0.06) 1.6 (0.06) 1.3 (0.07) 0.0645 1.4 (0.05) 0.0047 1.8 (0.07) 1.5 (0.05) 1.4 (0.07) 0.4454 1.4 (0.05) 0.2422

Pain/discomfort 1.6 (0.06) 1.6 (0.07) 1.7 (0.13) 1.7 (0.8) 1.6 (0.06) 1.6 (0.06) 1.3 (0.06) <0.0001 1.4 (0.05) <0.0001 1.6 (0.06) 1.5 (0.06) 1.3 (0.07) 0.0002 1.5 (0.06) 0.0057

Anxiety/depression 2.1 (0.07) 1.8 (0.06) 2.0 (0.10) 2.0 (0.07) 1.9 (0.07) 1.8 (0.07) 1.5 (0.07) 0.0002 1.6 (0.06) <0.0001 2.2 (0.08) 1.8 (0.07) 1.7 (0.09) 0.026 1.8 (0.07) 0.0247

EQ-5D-5L VAS 76.1 (1.32) 80.0 (1.30) 79.0 (1.79) 77.3 (1.41) 76.4 (1.25) 79.1 (1.28) 84.0 (1.52) 0.0048 80.4 (1.21) 0.0147 75.8 (1.22) 81.2 (1.02) 83.8 (1.42) 0.0053 81.3 (1.14) 0.0192

DAI-10 5.8 (0.26) 6.1 (0.24) 5.6 (0.4) 5.2 (0.31) 5.7 (0.26) 5.8 (0.27) 6.8 (0.34) 0.0037 6.2 (0.30) 0.0129 5.2 (0.26) 5.7 (0.23) 6.2 (0.4) 0.0859 5.5 (0.32) 0.2854

Notes: aVersus placebo for change from baseline/randomization (LSM difference). 
Abbreviations: DAI-10, Drug Attitude Inventory 10-item version; EoT, end of treatment; EQ-5D-5L, European Quality of Life 5-level EQ-5D; LA, last assessment; LSM, least-squares mean; PSP, Personal and Social Performance scale; 
q1m, once monthly; q2m, once every 2 months; SQLS, Schizophrenia Quality of Life Scale.
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Table 3 SHINE Study: Patient-Centered Outcomes Scores

Mean (SE) TV-46000 q1m TV-46000 q2m

Screening Randomization/ 
Baseline

EoT LA Screening Randomization/ 
Baseline

EoT LA

PSP

Overall 55.5 (2.98) 62.3 (1.33) 64.6 (1.57) 63.4 (1.44) 49.8 (3.32) 63.6 (1.30) 65.7 (1.65) 64.3 (1.56)

De novo 55.5 (2.98) 55.9 (3.27) 57.0 (5.20) 57.0 (3.60) 49.8 (3.32) 56.5 (3.17) 54.2 (6.01) 55.4 (4.11)

Placebo rollover – 66.7 (1.94) 71.5 (2.15) 70.6 (2.05) – 67.6 (1.86) 68.3 (2.08) 68.7 (2.10)

TV-46000 rollover – 64.9 (1.34) 65.3 (1.62) 64.9 (1.56) – 66.8 (1.25) 69.0 (1.37) 68.1 (1.33)

SQLS

Overall 37.4 (2.42) 28.7 (1.21) 25.2 (1.53) 27.7 (1.39) 33.8 (1.92) 29.0 (1.24) 24.9 (1.34) 26.3 (1.21)

De novo 37.4 (2.42) 34.5 (2.09) 34.4 (3.42) 34.5 (2.53) 33.8 (1.92) 31.8 (2.01) 24.4 (2.20) 27.4 (1.99)

Placebo rollover – 30.6 (2.48) 18.9 (1.62) 21.0 (2.09) – 30.1 (2.60) 26.2 (2.67) 26.6 (2.56)

TV-46000 rollover – 24.7 (1.67) 23.5 (1.99) 25.8 (1.93) – 26.8 (1.87) 24.6 (1.99) 25.6 (1.86)

EQ-5D-5L descriptive items

Mobility

Overall 1.4 (0.11) 1.2 (0.04) 1.3 (0.07) 1.3 (0.06) 1.2 (0.08) 1.3 (0.05) 1.3 (0.06) 1.3 (0.05)

De novo 1.4 (0.11) 1.4 (0.09) 1.3 (0.11) 1.3 (0.08) 1.2 (0.08) 1.2 (0.08) 1.2 (0.10) 1.2 (0.06)

Placebo rollover – 1.2 (0.10) 1.1 (0.10) 1.1 (0.10) – 1.5 (0.14) 1.4 (0.12) 1.4 (0.12)

TV-46000 rollover – 1.1 (0.04) 1.3 (0.10) 1.4 (0.10) – 1.3 (0.08) 1.3 (0.09) 1.3 (0.08)

Self-care

Overall 1.1 (0.04) 1.2 (0.04) 1.2 (0.5) 1.2 (0.5) 1.1 (0.04) 1.2 (0.04) 1.2 (0.06) 1.2 (0.05)

De novo 1.1 (0.04) 1.3 (0.09) 1.1 (0.07) 1.1 (0.05) 1.1 (0.04) 1.2 (0.08) 1.2 (0.09) 1.1 (0.06)

Placebo rollover – 1.2 (0.10) 1.1 (0.10) 1.1 (0.09) – 1.1 (0.07) 1.1 (0.07) 1.1 (0.06)

TV-46000 rollover – 1.1 (0.04) 1.2 (0.08) 1.2 (0.08) – 1.1 (0.05) 1.3 (0.09) 1.2 (0.08)

Usual activities

Overall 1.6 (0.14) 1.4 (0.05) 1.4 (0.06) 1.4 (0.06) 1.5 (0.10) 1.4 (0.05) 1.4 (0.07) 1.4 (0.06)

De novo 1.6 (0.14) 1.5 (0.09) 1.2 (0.08) 1.2 (0.06) 1.5 (0.10) 1.3 (0.07) 1.2 (0.08) 1.2 (0.06)

Placebo rollover – 1.6 (0.12) 1.4 (0.13) 1.5 (0.12) – 1.4 (0.11) 1.6 (0.14) 1.6 (0.14)

TV-46000 rollover – 1.3 (0.07) 1.5 (0.10) 1.5 (0.09) – 1.4 (0.07) 1.4 (0.10) 1.4 (0.09)

Pain/discomfort

Overall 1.6 (0.12) 1.5 (0.06) 1.4 (0.07) 1.5 (0.07) 1.4 (0.09) 1.5 (0.06) 1.4 (0.06) 1.4 (0.05)

De novo 1.6 (0.12) 1.8 (0.12) 1.6 (0.15) 1.6 (0.10) 1.4 (0.09) 1.5 (0.10) 1.2 (0.08) 1.2 (0.06)

Placebo rollover – 1.5 (0.18) 1.3 (0.17) 1.3 (0.16) – 1.8 (0.20) 1.6 (0.14) 1.6 (0.14)

TV-46000 rollover – 1.2 (0.06) 1.4 (0.09) 1.5 (0.10) – 1.3 (0.07) 1.4 (0.08) 1.4 (0.07)

Anxiety/depression

Overall 1.9 (0.15) 1.7 (0.06) 1.7 (0.08) 1.7 (0.07) 1.8 (0.12) 1.7 (0.06) 1.6 (0.07) 1.7 (0.06)

De novo 1.9 (0.15) 1.9 (0.13) 1.9 (0.21) 1.7 (0.14) 1.8 (0.12) 1.6 (0.10) 1.5 (0.15) 1.6 (0.12)

Placebo rollover – 1.8 (0.14) 1.7 (0.12) 1.7 (0.11) – 2.0 (0.15) 2.0 (0.15) 2.0 (0.14)

TV-46000 rollover – 1.5 (0.06) 1.6 (0.09) 1.6 (0.09) – 1.7 (0.09) 1.6 (0.09) 1.6 (0.09)

EQ-5D-5L VAS

Overall 82.1 (1.92) 81.1 (1.10) 83.6 (1.22) 82.7 (1.12) 84.7 (2.01) 83.1 (1.02) 84.6 (1.12) 84.0 (1.03)

De novo 82.1 (1.92) 77.8 (2.06) 81.3 (2.66) 81.1 (2.06) 84.7 (2.01) 83.8 (1.99) 87.8 (2.18) 86.0 (1.76)

Placebo rollover – 79.9 (2.48) 84.1 (2.33) 83.9 (2.23) – 80.4 (2.14) 80.6 (3.04) 80.5 (2.81)

TV-46000 rollover – 83.3 (1.47) 84.4 (1.64) 83.4 (1.59) – 83.7 (1.39) 84.7 (1.34) 84.0 (1.38)

DAI-10

Overall 5.7 (0.52) 6.6 (0.24) 6.6 (0.29) 6.2 (0.30) 6.4 (0.50) 6.6 (0.26) 6.3 (0.25) 6.5 (0.23)

De novo 5.7 (0.52) 7.0 (0.41) 5.7 (0.65) 5.8 (0.55) 6.4 (0.50) 7.6 (0.37) 6.9 (0.58) 7.2 (0.40)

Placebo rollover – 5.7 (0.62) 6.7 (0.81) 6.2 (0.83) – 5.6 (0.59) 6.4 (0.46) 6.4 (0.44)

TV-46000 rollover – 6.6 (0.33) 6.9 (0.33) 6.5 (0.39) – 6.3 (0.39) 6.1 (0.35) 6.1 (0.33)

Abbreviations: –, not applicable; DAI-10, Drug Attitude Inventory 10-item version; EoT, end of treatment; EQ-5D-5L, European Quality of Life 5-level EQ-5D; LA, last 
assessment; LSM, least-squares mean; PSP, Personal and Social Performance scale; q1m, once monthly; q2m, once every 2 months; SQLS, Schizophrenia Quality of Life Scale.
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EQ-5D-5L VAS 
In the RISE study, EQ-5D-5L VAS changes from baseline (LSM [SE]) demonstrated improvement from randomization/ 
baseline to EoT for the TV-46000 groups (q1m, 2.27 [1.1]; q2m, 2.29 [1.14]), and worsened for the placebo group (–2.46 
[1.32]; P<0.01 for LSM difference for each vs placebo) (Table 2 and Figure 2). Changes from baseline in EQ-5D-5L VAS 
scores demonstrated a significant improvement from randomization/baseline to LA for both TV-46000 q1m (LSM change 
[SE], 0.26 [1.10]) and q2m (0.16 [1.13]) and worsened for the placebo group (–3.46 [1.14]; P<0.05 both) (Table 2 and 
Figure 2).

At EoT in the SHINE study, EQ-5D-5L VAS scores (mean [SE]) were in the same range as for RISE for both groups: 
TV-46000 q1m, 83.6 (1.22); q2m, 84.6 (1.12), and largely remained the same as at randomization/baseline (Table 3). 
There were no meaningful differences in LSM change (SE) from baseline between EQ-5D-5L VAS scores of the 3 prior 
TV-46000 treatment cohorts at EoT: de novo (TV-46000 q1m, 0.22 [2.22]; q2m, 3.97 [2.29]); placebo rollover (4.19 
[2.68]; –0.31 [2.48]); and TV-46000 rollover (0.81 [1.43]; 0.69 [1.45]) (Table 3 and Figure 3). At LA in the SHINE study, 
mean (SE) EQ-5D-5L VAS scores were in the same range as for RISE for both treatment groups (TV-46000 q1m, 82.7 
[1.12]; q2m, 84.0 [1.03]) and were largely unchanged from randomization/baseline (Table 3). There were no meaningful 
differences in LSM change (SE) from baseline between EQ-5D-5L VAS scores of the 3 prior TV-46000 treatment cohorts 
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Figure 2 RISE study: PSP, SQLS, EQ-5D-5L VAS, and DAI-10 scores at EoT and LA. 
Notes: *Nominal P<0.05, **nominal P<0.01, ***nominal P<0.001 vs placebo for change from baseline/randomization (least-squares means difference). 
Abbreviations: DAI-10, Drug Attitude Inventory 10-item version; EoT, end of treatment; EQ-5D-5L VAS, European Quality of Life 5-level EQ-5D visual analog scale; LA, 
last assessment; PSP, Personal and Social Performance scale; q1m, once monthly; q2m, once every 2 months; QoL, quality of life; SQLS, Schizophrenia Quality of Life Scale.
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at LA: de novo (q1m, 0.01 [1.80]; q2m, 3.16 [1.78]); placebo rollover (4.16 [2.40]; 0.19 [2.22]), and TV-46000 rollover 
(0.57 [1.28]; 0.90 [1.29]) (Table 3 and Figure 4).

EQ-5D-5L Descriptive Items 
After minor improvements during the oral stabilization phase in RISE, EQ-5D-5L descriptive item scores improved 
between randomization/baseline and EoT for mobility (TV-46000 q1m group only), pain/discomfort, and anxiety/ 
depression (both TV-46000 groups), while scores remained steady in the placebo group (P<0.05 for change from 
baseline for each TV-46000 group vs placebo) (Table 2). EQ-5D-5L descriptive item scores improved between 
randomization/baseline and LA for mobility, usual activities, pain/discomfort, and anxiety/depression for TV-46000 
groups, while scores remained steady in the placebo group; differences between TV-46000 and placebo were generally 
significant (Table 2).

In SHINE, mean changes in EQ-5D-5L descriptive items from randomization/baseline to EoT and LA were minimal 
(<1.5 and <0.5, respectively) for all dimensions in both treatment groups, with no meaningful differences between prior 
TV-46000 treatment cohorts (Table 3).
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Figure 3 SHINE study: Overall, De novo, Placebo rollover, and TV-46000 rollover PSP, SQLS, EQ-5D-5L VAS, and DAI-10 LSM change scores at EoT. 
Abbreviations: DAI-10, Drug Attitude Inventory 10-item version; EoT, end of treatment; EQ-5D-5L VAS, European Quality of Life 5-level EQ-5D visual analog scale; LA, 
last assessment; PSP, Personal and Social Performance scale; q1m, once monthly; q2m, once every 2 months; QoL, quality of life; SQLS, Schizophrenia Quality of Life Scale.
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DAI-10 
In RISE, after substantial improvements during the oral stabilization phase, DAI-10 LSM changes (SE) demonstrated 
continued improvement to EoT for TV-46000 (q1m, 0.57 [0.28]; q2m, 0.10 [0.29]; P<0.01 for TV-46000 q1m and total, 
P>0.05 for TV-46000 q2m, all versus placebo) but worsened for placebo (–0.59 [0.31]) (Table 2 and Figure 2). Baseline 
DAI-10 total scores were positive (indicating a favorable view of treatment) and improved to LA for the TV-46000 q1m 
group (LSM change [SE], 0.42 [0.30]; P<0.05), while scores decreased for the placebo group (–0.56 [0.30]); DAI-10 
scores also decreased slightly for the TV-46000 q2m group (–0.14 [0.29]), but the amount of decrease was significantly 
smaller versus placebo (P<0.05) (Table 2 and Figure 2).

In SHINE, baseline mean (SE) DAI-10 total scores were also positive—6.6 (0.24) in the TV-46000 q1m group, and 
6.6 (0.26) in the q2m group—and were minimally changed at EoT (6.6 [0.29] and 6.3 [0.25], respectively) (Table 3 and 
Figure 3). Overall, DAI-10 total scores were minimally changed from baseline to LA in SHINE (LSM change [SE]: 
q1m, –0.29 [0.28]; q2m, –0.09 [0.28]) (Table 3 and Figure 4). Within prior TV-46000 treatment cohorts, total scores 
decreased in the de novo cohort (–1.93 [0.52]; –0.68 [0.52]), increased in the placebo rollover cohort (0.55 [0.65]; 1.01 
[0.61]), and, on average, remained unchanged in the TV-46000 rollover cohort (0.06 [0.36]; –0.25 [0.35]) (Table 3 and 
Figure 4).
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Figure 4 SHINE study: Overall, De novo, Placebo rollover, and TV-46000 rollover PSP, SQLS, EQ-5D-5L VAS, and DAI-10 LSM change scores at LA. 
Abbreviations: DAI-10, Drug Attitude Inventory 10-item version; EoT, end of treatment; EQ-5D-5L VAS, European Quality of Life 5-level EQ-5D visual analog scale; LA, 
last assessment; PSP, Personal and Social Performance scale; q1m, once monthly; q2m, once every 2 months; QoL, quality of life; SQLS, Schizophrenia Quality of Life Scale.
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Discussion
Results for patient-centered outcomes from the RISE and SHINE studies provided insight on patient functioning, QoL, 
and treatment satisfaction in response to treatment with TV-46000. In the RISE study, patients in the TV-46000 q1m and/ 
or q2m groups showed significant improvements in PSP, SQLS, EQ-5D, 5L, and DAI-10 scores compared to placebo. 
This was seen despite the well-established placebo response that often impacts results in schizophrenia clinical trials. 
Assuming we did incur a placebo response, the difference from active treatment being masked by it and the true 
difference was likely greater than what was observed. Furthermore, long-term data from the SHINE study, where no 
placebo group was included, support the findings from the RISE study.

Psychosocial functioning, measured by PSP scores, showed numeric improvements from screening to randomization/ 
baseline with TV-46000 in both the RISE and SHINE studies. In the RISE study, patients in the TV-46000 treatment 
groups had significantly better psychosocial functioning than those in the placebo group at LA. In the SHINE study, total 
scores showed minor improvements at LA, particularly in the placebo rollover cohort.

In previous studies, LAIs showed promising results in terms of psychosocial functioning: patients with schizophrenia who 
were treated with paliperidone palmitate (PP) q1m50 and once every 3 months,51 showed significant improvements in PSP 
versus placebo. Patients with schizophrenia who were treated with a risperidone LAI had significantly higher PSP scores 
(indicating improvement) than those treated with oral risperidone.52 Furthermore, patients treated with PP q1m had fewer PSP 
worsening events than those treated with a paliperidone extended-release formulation, perhaps related to improved treatment 
adherence with the LAI formulation.53 However, in some studies conducted in patients with schizophrenia, no significant 
differences in PSP scores were found between patients treated with oral and LAI risperidone.54–56

In the RISE study, SQLS scores were significantly improved for both TV-46000 groups from randomization/baseline 
to LA compared with placebo. Scores were also numerically improved in the SHINE study, where improvements were 
observed for both treatment groups at LA. Reductions were also observed for patients in the de novo and placebo rollover 
cohorts, but not for the TV-46000 rollover cohort. Patients in the TV-46000 rollover cohort did, however, maintain 
improvements from RISE with continued TV-46000 treatment in SHINE. These results are similar to those found in the 
Risperdal Consta Trial Of Relapse Prevention And Effectiveness (ConstaTRE) relapse-prevention study, in which 
patients were treated with a risperidone LAI or quetiapine.57 In that study, significant improvements in SQLS scores 
were observed from baseline to month 24 in the risperidone LAI group, as well as in the quetiapine group.57

The EQ-5D-5L descriptive items for mobility and usual activities were significantly improved from randomization/ 
baseline to LA in the RISE study for the q1m group, whereas pain/discomfort and anxiety/depression were significantly 
improved in both TV-46000 groups. These changes were maintained or showed minimal improvement in the SHINE 
study, with no meaningful differences between prior TV-46000 treatment cohorts. EQ-5D-5L-VAS scores were sig-
nificantly improved for both TV-46000 groups compared with placebo in the RISE study, and remained stable in the 
SHINE study, with a slightly larger numeric improvement in the de novo cohort.

Treatment satisfaction, measured by DAI-10, improved for all TV-46000 treatment groups in the RISE study— 
significantly so in the TV-46000 q1m group. No significant differences were observed among prior TV-46000 treatment 
cohorts in the SHINE study. Similar results were found in a prospective cohort study conducted in the United States, 
where the mean DAI-10 scores for participants receiving LAIs were higher than those receiving oral antipsychotics.58 In 
another study, most patients preferred a risperidone LAI over oral risperidone (72.6%) or other oral antipsychotics 
(78.4%), and were satisfied with the risperidone LAI (90.1%).59 In a recent survey that was administered to patients and 
health care professionals (HCPs) who had ≥2 experiences with TV-46000 as part of the SHINE study, varied responses 
were gathered in terms of treatment preferences.60 Most patients preferred injections over oral delivery (59%), flexible 
dosing intervals (59%), and short needles (68%), whereas most HCPs preferred to have flexibility in terms of dosing 
options (78%), injection frequency (84%), and route of administration (59%). In addition, 90% of patients reported that 
they would prefer to continue using TV-46000, rather than returning to their previous medication (oral or LAI), and 92% 
of patients and 96% of HCPs were satisfied with TV-46000.

LAIs have been shown to improve adherence and reduce the risk of relapse in patients with schizophrenia,61,62 but 
data on their effect on quality of life and treatment satisfaction are limited.63 PRO results from the RISE and SHINE 
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studies, presented here, provide evidence on patients’ experience of TV-46000 q1m and q2m administered long-term. 
Patient-centered outcomes can highlight unmet needs and allow patients to communicate their experiences and objective 
treatment expectations.11 However, PROs assessing day-to-day functioning in patients with schizophrenia may at times 
not agree with objective evidence, including performance-based assessments of cognition or functional capacity64–67 or 
of social functioning.68 Therefore, careful evaluation of a combination of assessments is needed.69

Limitations
According to the inclusion criteria, patients were required to have been responsive to antipsychotic treatment in the 
previous year and needed to be responsive to oral risperidone in order to be randomized to stage 2; thus, the sample 
studied was enriched for risperidone responders. Other exclusions (substance use disorder, risk of suicide/violent 
behavior, clinically significant Diagnostic and Statistical Manual of Mental Disorders, fifth edition, diagnosis other 
than schizophrenia) may also limit generalizability to the wider population of people with schizophrenia.

Conclusion
Patient-centered outcomes improved with oral risperidone during the 12-week oral conversion and stabilization phase of 
RISE; these improvements were maintained, and in some cases continued to improve, with TV-46000 during the relapse- 
prevention phase of the study and into SHINE. Improvements were observed across prior TV-46000 treatment cohorts, 
with the largest improvements observed for patients who began TV-46000 during SHINE (ie, patients who were newly 
enrolled [de novo cohort] or who received placebo in RISE [placebo rollover cohort]), while gains made during RISE 
were minimally improved or maintained in patients who continued their assigned TV-46000 regimen in SHINE (ie, TV- 
46000 rollover cohort), indicating the benefit of uninterrupted TV-46000 treatment. Taken together, these data support the 
effectiveness of TV-46000 to improve patient-centered outcomes in patients with schizophrenia.
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