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Learning Objectives

• Describe the efficacy and safety profiles of emerging pharmacologic agents 
used in the treatment of schizophrenia, including their mechanisms of action

• Analyze the clinical implications of cognitive dysfunction and negative 
symptoms in schizophrenia and evaluate how novel agents and digital 
therapeutics address these treatment challenges

• Assess the integration of software-based interventions and FDA-cleared 
digital therapeutics into standard clinical care, including their role in 
addressing experiential negative symptoms and enhancing functional 
outcomes in patients with schizophrenia



Novel Mechanism Agents



KarXT Phase 
EMERGENT-1-3: 

Meta-Analyzed Efficacy 
And Tolerability Outcomes

PANSS = Positive and Negative Syndrome Scale; CGI-S = Clinical 
Global Impression-Severity Scale; SMD = standardized mean 
difference; RR = risk ratio; TEAE = treatment-emergent adverse effect; 
GERD = gastroesophageal reflux disease; GGT = gamma-glutamyl 
transferase; AE = adverse effects; ALT = alanine aminotransferase; 
ULN = upper limit of normal.

Fabiano N, et al. Eur Neuropsychopharmacol. 2024;92:62-73.



LS = least squares; SE = standard error; Sx = symptom.

Horan WP, et al. Schizophr Res. 2024;274:57-65. 

KarXT EMERGENT 1-3: PANSS Marder Negative Factor 
LS Mean Difference Between KarXT and Placebo

Prominent negative sxs: >/=25 on Marder Negative Factor score AND minimal positive sxs:</=19 on Mohr positive Sx subscore.



Neurocrine Biosciences. August 28, 2024. Accessed August 28, 2024. https://neurocrine.gcs-web.com/news-releases/news-release-
details/neurocrine-biosciences-reports-positive-phase-2-data-nbi-1117568. 

NBI-’568 Phase 2 Study Design



Neurocrine Biosciences. August 4, 2022. Accessed October 18, 2024. https://neurocrine.gcs-web.com/news-releases/news-release-
details/neurocrine-biosciences-reports-second-quarter-2022-financial. Neurocrine Biosciences. August 28, 2024. Accessed October 18, 
2024. https://neurocrine.gcs-web.com/news-releases/news-release-details/neurocrine-biosciences-reports-positive-phase-2-data-nbi-
1117568. National Library of Medicine. November 29, 2019. Accessed October 18, 2024. https://clinicaltrials.gov/ct2/show/NCT03244228.

NBI-1117568: M4 Agonist

• Phase 1a study in 120 

healthy volunteers 

completed in 2019

• No serious adverse events 

or typical muscarinic side 

effects reported

• Some cardiovascular effects 

observed 

• Excluded CYP2D6 poor 

metabolizers and use of 

CYP2D6 inhibitors

Week 6 

(Day 42)

Placebo 

(n=68)

20 mg QD

(n=35)

40 mg QD

(n=38)

60 mg QD

(n=34)

30 mg BID

(n=26)

PANSS Total 

Score LS 
Mean Change 
from Baseline*

−10.8 −18.2 −12.6 −13.7 −15.8

LS Mean 

Difference vs 
Placebo*

-
−7.5

(P=.011)

−1.9

(P=.282)

−2.9

(P=.189)

−5.0

(P=.090)

Effect Size** - 0.61 0.27 0.39 0.23

*LS means are from a mixed model repeated measures (MMRM) which includes treatment group, visit, and study 

period as fixed effects; treatment group by-visit interaction; baseline PANSS total score as a covariate; and participant 

as a random effect. 

**Effect size (Cohen’s D) is based on observed data.

Preliminary Phase 2 Data in Adults with Schizophrenia



Neurocrine Biosciences. August 28, 2024. Accessed August 28, 2024. https://neurocrine.gcs-web.com/news-releases/news-release-
details/neurocrine-biosciences-reports-positive-phase-2-data-nbi-1117568. 

NBI-’568 Was Generally Safe and Well Tolerated 
At All Doses Studied



Global Newswire. LB Pharmaceuticals. January 8, 2025. Accessed January 13, 2025. https://www.globenewswire.com/news-
release/2025/01/08/3006104/0/en/LB-Pharmaceuticals-Announces-Positive-Topline-Results-from-Phase-2-Trial-of-LB-102-in-
Schizophrenia.html.

LB-102: Methylated Version of D2/3-5HT7 
Antagonist Amisulpride

• NOVA met its primary endpoint, demonstrating statistically significant change from 
baseline in the Positive and Negative Syndrome Scale (PANSS) total score at 4 
weeks

• The 50 mg dose arm (n=107) achieved an effect size of 0.61, and participants 
experienced a 5.0-point reduction in PANSS total score compared to placebo 
(P=0.0009)

• Treatment with the 75 mg dose arm (n=108) achieved an effect size of 0.41 and led 
to a 4.7-point reduction in PANSS total score compared to placebo (P=0.0022)

• The study also included an exploratory dose of 100 mg (n=36), which demonstrated 
an effect size of 0.83 with a 6.8-point reduction in PANSS total score compared to 
placebo (P=0.0017)



CI = confidence interval; mITT = modified intent-to-treat; EVE = evenamide; PBO = placebo.

Anand R, et al. Neuropharmacology. 2025:266:110275.

Evenamide for Positive Symptom Partial Non-Responders 
With Schizophrenia: Selective, State-Dependent Inhibitor of 

Voltage-Gated Sodium Channels (VGSCs)



Cognitive Dysfunction



CANTAB = Cambridge Neuropsychological Test Automated Battery.

Horan WP, et al. Am J Psychiatry. 2025;182(3):297-306.

EMERGENT 2, 3: Xanomeline/Trospium Effect on the 
CANTAB Composite Score Change From Baseline in the 
Full Pooled Sample, Cognitively Impaired Subgroup, and 

Within-Normal-Limits Subgroup



Horan WP, et al. Am J Psychiatry. 2025;182(3):297-306.

EMERGENT 2, 3: Relationship Between Change on CANTAB 
Composite Score and Change on PANSS Total, Positive, 

and Negative Scores in the Cognitively-Impaired Subgroup



Horan WP, et al. Am J Psychiatry. 2025;182(3):297-306.

EMERGENT 2, 3: 
Treatment Effects on the 

CANTAB Subtests at 
Week 5 in the 

Cognitively-Impaired 
Subgroup for the 

Xanomeline/Trospium 
And Placebo Groups



Horan WP, et al. Am J Psychiatry. 2025;182(3):297-306.

EMERGENT 2, 3: Impact of Baseline Level of 
Cognitive Impairment on Improvement with KarXT 

• Week 3: P=.25, d=.20

• Week 5: P=.004, d=.54
• Week 3: P=.005, d=.79

• Week 5: P=.01, d=.80



Negative Results



CAIS = cognitive impairment associated with schizophrenia; MOA = mechanism of action; CNS = central nervous system.

Correll CU, et al. World Psychiatry. 2023;22(1):48-74. Harvey P, et al. Presented at: ASCP Annual Meeting 2023. October 26-29, 2023; 
Kissimmee, FL. Abstract W77.

Pharmacotherapies in Development for CAIS



LAI = long-acting injectable. 
National Library of Medicine. Last updated March 28, 2025. Accessed September 10, 2024. https://clinicaltrials.gov/ct2/show/NCT05145413.

Trial Design of KarXT as Adjunct Treatment of 
Inadequately Controlled Schizophrenia

Must have at least 1 previous inadequate response to 
≥ 6 weeks of an adequate monotherapy trial of:

ziprasidone, lurasidone, cariprazine, or 
(oral or LAI) risperidone, paliperidone, or aripiprazole

And must have a stable dose for ≥ 8 weeks as of Day 1 
of the study, without changes throughout the study

Estimated 

Completion 

Early 2025

Unlike the monotherapy studies

1. Outpatients with entry PANSS ≥70

2. Uses a slower titration

3. Flexible dose design

4. 100/20 BID and 125/30 BID doses are optional 

based on tolerability and clinical response

6320 1

†=optional 



*p-value is nominal, not adjusted for multiplicity.

APD = antipsychotic background drug; PSP = Personal and Social Performance Scale; LSMD = least squares mean difference. 

Bristol Myers Squibb. April 22, 2025. Accessed April 22, 2025. https://news.bms.com/news/details/2025/Bristol-Myers-Squibb-Announces-Topline-
Results-from-Phase-3-ARISE-Trial-Evaluating-Cobenfy-xanomeline-and-trospium-chloride-as-an-Adjunctive-Treatment-to-Atypical-Antipsychotics-
in-Adults-with-Schizophrenia/default.aspx.

ARISE Trial—Xanomeline-Trospium (XT) vs 
Placebo: LS Mean Change (SE) from Baseline to 

Week 6 by PANSS, PSP, and CGI-S
Outcome XT + APD Placebo + APD LSMD (95% CI) p-value

mITT Population, N 190 196

Primary Endpoint Change in PANSS Total Score -14.3 (1.01) -12.2 (0.98) -2.0 (-4.5, 0.5) 0.11

Key Secondary 

Endpoint

Change in PSP Score 5.3 (0.75) 5.9 (0.73) -0.6 (-2.4, 1.2) 0.52*

Secondary Endpoint Change in CGI-S -0.6 (0.06) -0.5 (0.06) -0.1 (-0.3, 0.04) 0.14*

Post-Hoc Subgroup Analysis

Risperidone

Change in PANSS Total Score

(N=60)

-11.3 (2.13)

(N=69)

-12.3 (2.10) 1.1 (-3.7, 5.9) 0.66*

Non-Risperidone

Change in PANSS Total Score

(N=130)

-15.1 (1.18)

(N=127)

-11.7 (1.17) -3.4 (-6.3, -0.5) 0.03*

Non-risperidone group includes paliperidone, aripiprazole, ziprasidone, lurasidone, and cariprazine. 



AbbVie. November 11, 2024. Accessed November 11, 2024. https://news.abbvie.com/2024-11-11-AbbVie-Provides-Update-on-Phase-2-
Results-for-Emraclidine-in-Schizophrenia.

Emraclidine Phase 2B EMPOWER Studies vs Phase 1B Study
EMPOWER-1 EMPOWER-2

Placebo
(N= 127)

Emraclidine
10mg QD
(N = 125)

Emraclidine
30mg QD
(N = 127)

Placebo
(N = 128)

Emraclidine
15mg QD
(N = 122)

Emraclidine
30mg QD
(N = 123)

Baseline (SD) 98.3 (8.2) 97.6 (7.6) 97.9 (7.9) 97.4 (8.2) 98.0 (8.5) 97.2 (7.8)
LS Mean
(95% CI)

-13.5
(-17.0, -10.0)

-14.7
(-18.1, -11.2)

-16.5
(-20.0, -13.1)

-16.1
(-19.4, -12.8)

-18.5
(-22.0, -15.0)

-14.2
(-17.6, -10.8)

Phase 1B 

Study
Placebo
(N= 27)

Emraclidine
30mg QD
(N = 27)

Emraclidine
20mg BID
(N = 27)

Baseline (SD) 93 (8.8) 93 (7.3) 97 (7.9)
LS Mean
(SE)

-6.8 

(3.8)

-19.5 

(3.9)

-17.9 

(3.9)
In the EMPOWER phase 2B trials, emraclidine was well-tolerated with a safety profile comparable to that observed in the Phase 1b trial. 

The most commonly reported adverse events in EMPOWER-1 and EMPOWER-2, respectively, were
• Headache (9.4% and 10.8% in placebo, 14.1% in EMPOWER-1 10mg and 14.6% in EMPOWER-2 15mg, and 13.2% and 13.0% in 30mg), 
• Dry mouth (2.3% and 0.8% in placebo, 3.9% in EMPOWER-1 10mg and 0.8% in EMPOWER-2 15mg, and 9.3% and 5.3% in 30mg), and

• Dyspepsia (3.1% and 1.5% in placebo, 3.9% in EMPOWER-1 10mg, and 3.1% in EMPOWER-2 15mg, and 7.8% and 2.3% in 30mg)



Apps in Psychiatry



FDA = Food and Drug Administration; FTC = Federal Trade Commission.
Kahane K, et al. J Ment Health Policy Econ. 2021;24:101-108. 

Regulatory Pathway Wellness App vs 
Software as Medical Device (SaMD)

Software as a 

medical device?

510(k) 

submission

De novo

pathway

“Substantial 

equivalence with an 

approved app?”

Focus of FTC 

oversight

Pre-cert 

pilot program

Focus of FDA 

oversight

190

?

Pre-market

Wellness apps 

and digital 

therapeutics

Enforcement 

discretion

YesNo

Yes No

©
M

e
d
sc

a
p
e
, 
L
L
C

NO regulatory 

oversight



ADHD = attention-deficit/hyperactivity disorder; CBT = cognitive-behavioral therapy; CBT-I = cognitive-behavioral therapy for insomnia; OTC = over the counter; 
OUD = opioid use disorder; PTSD = posttraumatic stress disorder; SUD = substance use disorder; MDD = major depressive disorder. 

FDA. EndeavorRx. June 15, 2020. Accessed October 26, 2021. https://www.accessdata.fda.gov/cdrh_docs/pdf20/DEN200026.pdf. National Library of  Medicine. 
Last updated June 27, 2024. Accessed May 7, 2024. https://clinicaltrials.gov/study/NCT06109051. FDA. NightWare. November 6, 2020. Accessed October 26, 2021. 
https://www.accessdata.fda.gov/cdrh_docs/pdf20/DEN200033.pdf. FDA. May 16, 2016. Accessed October 26, 2021. https://www.acces sdata.fda.gov/cdrh_docs/
reviews/DEN160018.pdf. FDA. May 23, 2019. Accessed October 26, 2021. https://www.accessdata.fda.gov/cdrh_docs/pdf17/K173681.p df. FDA. Somryst. 
September 15, 2023. Accessed October 26, 2021. https://www.accessdata.fda.gov/cdrh_docs/pdf19/K191716.pdf. FDA. Freespira. August 23, 2018. Accessed 
February 26, 2024. https://www.accessdata.fda.gov/cdrh_docs/pdf18/K180173.pdf. FDA. April 2, 2024. Accessed April 28, 2024. h ttps://www.fda.gov/news-
events/press-announcements/fda-roundup-april-2-2024. FDA. Last updated September 1, 2025. Accessed May 6, 2024. 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K223515.

Mental Health
FDA-Clear SaMD

FDA-Approved Mental Health Apps Intervention Indication Access

EndeavorRx®: children aged 8 to 17 y

EndeavorOTC : adult

Practice focus and attention using evidence-

based protocol 
ADHD

Prescription 

Available OTC

NightWare Digital watch for sleep disturbance 
PTSD

Nightmares
Prescription

reSET® CBT for SUDs SUD Prescription

reSET-O® CBT, adjunctive to medication for OUD OUD Prescription

Somryst® CBT-I for chronic insomnia Insomnia Prescription

Freespira® Biofeedback for panic disorder, PTSD PTSD
Under the care 

of a medical provider

Rejoyn® Brain-training program for emotions processing MDD Prescription

MamaLift Plus® Software-based mobile behavioral therapy app 

for depressive disorders
Postpartum depression Prescription



RTC = randomized controlled trial; PDT = prescription digital therapeutics; TAU = treatment as usual; SOC = standard of care.

National Library of Medicine. June 23, 2015. Accessed May 9, 2023. https://clinicaltrials.gov/ct2/show/NCT05438160. Phan P, et al. Bioeng Transl Med. 
2023;8:e10536. National Library of Medicine. Last updated May 15, 2025. Accessed May 9, 2023. https://clinicaltrials.gov/ct2/show/NCT05486312. National Library 
of Medicine. Last updated July 23, 2025. Accessed May 9, 2023. https://clinicaltrials.gov/ct2/show/NCT05838625. National Library of Medicine. Last updated July 
22, 2025. Accessed May 9, 2023. https://clinicaltrials.gov/ct2/show/NCT06067984. Psychiatric Times. O’Brien E. January 4, 2024. Accessed March 1, 2024. 
https://www.psychiatrictimes.com/view/prescription-digital-therapeutic-for-schizophrenia-receives-fda-breakthrough-device-designation.

CT-155
Smartphone App for Treating Schizophrenia

• Trial Series:
Symptoms and Functional Outcomes in Patients with Negative Symptoms

Exploratory 

study

Insights used 

to modify intervention

Multicenter, 

exploratory, 

single-arm 

study

16-wk 

multicenter RCT

2 PDTs assessed

adjunct to TAU (SOC)

Open-label 

extension

Breakthrough device designation as SaMD from FDA

1 2 3 4



CAINS-MAP = Clinical Assessment Interview for Negative Symptoms – Motivation and Pleasure Subscale. 

National Library of Medicine. Last updated July 23, 2025. Accessed February 27, 2025. https://www.clinicaltrials.gov/study/NCT05838625.

CT-155 Study Eligibility

Inclusion Criteria

▪ Primary diagnosis of schizophrenia

▪ Compliant with stable dose of antipsychotic 

of medication

▪ Has obtained an average score of ≥2 (moderate 

to severe) in at least two of the three CAINS-MAP 

domains (Social, Work, or Recreational)

Exclusion Criteria

▪ Is currently treated with more than two 

antipsychotic medications

▪ Meets DSM-5, for diagnoses not under 

investigation

▪ Has participated in a CT-155 clinical study



National Library of Medicine. Last updated July 23, 2025. Accessed February 27, 2025. https://www.clinicaltrials.gov/study/NCT05838625.

CT-155-Currently Phase 3

Objective

Evaluates the efficacy of 

two prescription digital 

therapeutics (PDT) in 

addition to standard of care 

(SOC) therapy for the 

treatment of experiential 

negative symptoms of 

schizophrenia in late 

adolescents and adults.

Primary Outcome 

Measure 

Change from baseline to 

Week 16 in experiential 

negative symptoms, as 

assessed by Clinical 

Assessment Interview for 

Negative Symptoms, 

Motivation and Pleasure 

Scale (CAINS-MAP).

Secondary Outcome 

Measures 

▪ Change in motivation and 

pleasure symptoms

▪ Change in expressive 

negative symptoms
▪ Change in positive symptoms

▪ Change in social functioning

▪ Change in self-reported 

defeatist beliefs

▪ Patient global impression 
of improvement



Practical Take-Aways

Muscarinic modulators are undergoing active development for 
schizophrenia

N-methylated amisulpride and evenamide are additional new agents 
in development

Cognitive dysfunction is a difficult target with recent failures of NMDA 
receptor activators, but results are encouraging for muscarinic 
modulators; data in stabilized patients are needed

Negative results also include augmentation of postsynaptic 
dopamine receptor antagonists with xanomeline-trospium, except in 
subgroups

Apps are a promising tool in psychiatry, with ongoing testing for 
negative symptoms
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Development of a Machine Learning Model Predicting 
Response to Aripiprazole Once-Monthly in Patients 

Diagnosed With Schizophrenia

Anne Walker, PhD

Lundbeck LLC, Deerfield, IL, USA

This work was supported by Otsuka Pharmaceutical Development & Commercialization Inc. 
(Princeton, NJ, USA) and H. Lundbeck A/S (Valby, Denmark)

Poster #65



AOM 400, aripiprazole once-monthly 400 mg; QoL, quality of life

1. Kane et al. J Clin Psychiatry 2012; 73 (5): 617–624; 2. Fleischhacker et al. Br J Psychiatry 2014; 205 (2): 135–144; 3. Naber et al. Schizophr Res 2015; 168 (1-2): 498–504; 4. Naber et al. Schizophr Res 2018; 192: 205–210;
5. Mustafa et al. BMC Psychiatry 2019; 19 (1): 114; 6. Wang et al. Front Genet 2022; 13: 848205; 7. Wu et al. JAMA Netw Open 2020; 3 (2): e1921660; 8. Chekroud et al. World Psychiatry 2021; 20 (2): 154–170;

9. Goldstein et al. Eur Heart J 2017; 38 (23): 1805–1814.

Research Question

Machine learning has shown utility for predicting response to antipsychotics, including 

aripiprazole, in schizophrenia,6,7 and provides an alternative means of examining 

treatment-response relationships beyond traditional statistical methods8,9

As with any treatment, outcomes with AOM 400 may vary from patient to patient,

potentially reflecting variation in demographic and clinical characteristics

Maintenance treatment with AOM 400 delays relapse, improves functioning and

health-related QoL, and is well tolerated in patients diagnosed with schizophrenia1-5

Can machine learning methods be applied to clinical trial data to identify baseline 

factors that predict response to AOM 400 in patients diagnosed with schizophrenia?



0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

PANSS: G12, Lack of judgement and insight
PANSS: P7, Hostility

PANSS: G9, Unusual thought content
PANSS: P3, Hallucinatory behavior

QLS: Sociosexual relations
PANSS: P5, Grandiosity

QLS: Extent of occupational role functioning
PANSS: General score
PANSS: P1, Delusions
PANSS: Positive score

Cumulative duration of inpatient psychiatric hospitalization per subject (preswitch)
PANSS: N7, Stereotyped thinking

QLS: Commonplace objects
QLS: Commonplace activities

SWN-S: Easy to interact with people around me
QLS: Degree of underemployment

PANSS: P2, Conceptual disorganization
PANSS: PANSS total score

PANSS: G11, Poor attention
PANSS: BPRS core score

SWN-S: Environment seems friendly and familiar to me
DAI-30: Question 18

SAS: Shoulder shaking
SAS: Tremor

QLS: Total score
QLS: Intimate relationships with household members

QLS: Capacity for empathy
SWN-S: Imaginative and full of ideas

DAI-30: Question 25
DAI-30: Question 9

DAI-30: Question 21
DAI-30: Question 26
SAS: Arm dropping

Medical history: Asthma
Medical history: Obesity

SAS: Elbow rigidity
SAS: Salivation

Weighted mean absolute SHAP (contribution of variable to model’s prediction)

Research Findings

aAn ensemble model combines multiple algorithms to generate more accurate and reliable predictions

AOM 400, aripiprazole once-monthly 400 mg; BPRS, Brief Psychiatric Rating Scale; DAI, Drug Attitude Inventory; PANSS, Positive and Negative Syndrome Scale; QLS, Quality of Life Scale; SAS, Simpson-Angus Scale;
SHAP, SHapley Additive exPlanations; SWN-S, Subjective Well-being under Neuroleptic Treatment – Short Form

1. Kane et al. J Med Econ 2015; 18 (2): 145–154.

Cumulative duration of
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PANSS: G12, Lack of judgement and insight

PANSS: P7, Hostility

PANSS: G9, Unusual thought content

PANSS: P3, Hallucinatory behavior

QLS: Sociosexual relations

PANSS: P5, Grandiosity

QLS: Extent of occupational role functioning

PANSS: General score

PANSS: P1, Delusions

PANSS: Positive score

Weighted mean absolute SHAP (contribution of variable to model’s prediction)
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modela was developed to predict 
response to AOM 400 in patients 
diagnosed with schizophrenia

• Incorporated 37 baseline variables from 

433 patients in a study comparing 
hospitalization rates 6 months before and 

after a switch to AOM 4001

• Response to AOM 400 was based on 
hospitalization during the 6 months 
following AOM initiation

Items on the PANSS, QLS, and

SWN-S questionnaire were among 

factors that contributed to predicting 

response to AOM 400 by the model



Implications

Clinical features and impact of disease may be important when predicting response 

to AOM 400 in routine practice

• Regardless of how they are measured, there may be potential clinical utility in evaluating

symptom severity, QoL and well-being to predict response to AOM 400; all of these variables

could be reported by patients 

The importance of QoL and well-being, in addition to symptom severity, as variables 

influencing patient outcomes suggest the broader environmental context matters

• Incorporating the subjective patient experience into treatment planning is important

AOM 400, aripiprazole once-monthly 400 mg; QoL, quality of life
1. Correll et al. Int J Neuropsychopharmacol 2025; 28 (5): pyaf018; 2. Lin et al. Front Psychiatry 2021; 12: 695672. 

Results of the model may be used to inform clinician-led monitoring and supportive 

interventions in patients being considered for AOM 400 treatment

• Targeted initiatives (eg, psychoeducation, psychotherapy, medication management) may help 

optimize treatment outcomes

• This may have the greatest benefit early in the patient's treatment journey, when relapse prevention 

has the greatest potential to preserve long-term outcomes1,2



Retrospective Analysis of Real-World Transition 
Strategies for Xanomeline and Trospium Chloride in 

Adult Patients With Schizophrenia 
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Study Aims

• The dual M1/M4 preferring muscarinic receptor agonist xanomeline in combination with 

the peripherally restricted pan-muscarinic antagonist trospium chloride (X/T) is the first 

treatment for schizophrenia in adults approved by the U.S. Food and Drug 

Administration with no direct D2 dopamine receptor binding activity and not classified 

as an antipsychotic

• Questions this study is intended to address are:

• What is the clinical profile of adults switched to X/T? 

• What are the principal reasons for switching to X/T?

• How are these individuals switched from their previous antipsychotic?

• How are clinicians managing the nausea/vomiting that may occur?



AP=antipsychotic; dx=diagnosis; SD=standard deviation; X/T=xanomeline/trospium.

Highlights of the Study Results

Cohort Profile and Rationale Switch Strategy

Duration of Cross Titration

Parameter

Study 

Population

(N=90)

Age, years, 

mean±SD 39.2±12.6

Male sex, % 58.9

Time since dx, %

 <1 year

 1-10 years

 >10 years

8

50

42

Time on X/T, %

 ≤3 months

 >3-6 months

 >6 months

57.8

13.3

28.9

Top Prior AP, %

Study 

Population

(N=90)

Olanzapine

Risperidone

Aripiprazole

Paliperidone

Haloperidol

Lumateperone

24.4

18.9

12.2

12.2

12.2

12.2

Drivers of Switch

Top reasons for discontinuing prior AP

1. Lack of positive symptom control (46.7%)

2. Lack of negative symptom control (46.7%)

3. Weight gain and metabolic changes (34.4%)

4. Cognitive dulling (34.4%)

5. Sedation (23.3%)

Top reasons for choosing X/T

1. Novel mechanism of action (74.4%)

2. Potential improvement in cognitive impairment (70.0%)/negative 

symptoms (64.4%)

3. Failure of multiple D2 receptor blocking APs (64.4%)

4. Lack of weight gain/metabolic side effects (61.1%)

18%

7%

21%

54%

Cross-titrate

Uptitrate to max X/T

then downtitrate AP

Immediate switch

Other

15.4

38.5

21.3
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Adverse Event Management
Nausea or vomiting occurred in 64.4% and 36.7%, respectively

55% received pharmacologic intervention
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Summary of the Study Results

• Xanomeline/trospium (X/T) is being used across disease durations, from <1 to >10 years since 

diagnosis

• Most individuals are commonly switched from atypical antipsychotics due to lack of efficacy and 

weight gain/metabolic issues

• X/T was chosen due to its novel mechanism of action (MOA) and favorable weight/metabolic profile

• The most common strategy in submitted charts for switching was cross-titration over 2-4 weeks

• Nausea and vomiting were still reported despite slower titration than that used in the pivotal trials

• Nausea and vomiting were primarily and effectively treated with anti-emetics

• New MOA requires new way of thinking: the 125 mg/30 mg dose has been associated with lower 

incidence of nausea and vomiting than the 100 mg/20 mg dose, potentially due to more trospium
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Does OLZ/SAM Result in Better Real-world 
Outcomes vs Olanzapine?

1. Correll CU, et al. Am J Psychiatry. 2020;177(12):1168-1178. 2. Ballon JS, et al. J Clin Psychiatry. 2024;86(1):24. 3. Cutler AJ, et al. Adv Ther. 2025; 42, 3691–3707. 
4. Cutler AJ, et al. Psych Congress 2024. 5. Jain R, et al. Psych Congress 2024

• Olanzapine/samidorphan (OLZ/SAM) provides the antipsychotic efficacy of olanzapine while mitigating olanzapine-
associated weight gain in patients with schizophrenia and bipolar I disorder1

• OLZ/SAM has also maintained symptom control and had a long-term safety profile over 4 years with small changes 
in body weight and minimal changes in lipid and glycemic parameters over an extended duration2

• Previous real-world analyses have shown significant decreases in acute care events, as measured by inpatient (IP) 
admissions or emergency department (ED) visits, in the 6 and 12 months following OLZ/SAM initiation3,4,5

• To our knowledge, there are no real-world studies examining such real-world effectiveness benefits for OLZ/SAM 
versus olanzapine

Background

• The objective of this retrospective claims-based study was to assess and compare treatment patterns and acute 
care events for adult Medicaid insured patients with schizophrenia, initiating OLZ/SAM versus olanzapine

• Adults with at least 1 pharmacy or medical claim for OLZ/SAM or olanzapine and at least 12 months of continuous 
enrollment with medical and pharmacy benefits before and after the first claim were eligible

• Propensity score matching (1:1) was conducted to achieve balanced OLZ/SAM and olanzapine cohorts; outcomes 
were compared in the 12 months after initiating OLZ/SAM or olanzapine

Study Details



OLZ/SAM 
(n=807)

Olanzapine 
(n=807)

Adherence, MPR, mean (SD) 0.9 (0.2) 0.8 (0.3)

MPR ≥0.80, n (%) 509 (63.1) 363 (45.0)

Persistence, days, mean (SD)
202.9 

(144.3)
146.8 

(140.0)

OLZ/SAM 
(n=807)

Olanzapine 
(n=807)

All cause, n (%) 257 (31.9) 371 (46.0)

Mental health related, n (%) 227 (28.1) 347 (43.0)

Schizophrenia related, n (%) 195 (24.2) 284 (35.2)

aAdherence and persistence are presented as CRs and MPR ≥0.80 as an OR. CR, count ratio; ED, emergency department; IP, inpatient; MPR, medication 
possession ratio; OLZ/SAM, combined olanzapine and samidorphan; OR, odds ratio.

OLZ/SAM had Favorable Treatment Patterns
and Fewer Hospitalizations vs Olanzapine

OLZ/SAM 
(n=807)

Olanzapine 
(n=807)

Discontinuation, n (%) 492 (61.0) 612 (75.8)

Treatment Patternsa

Favors OLZ/SAMFavors 
olanzapine

OLZ/SAM 
(n=807)

Olanzapine
(n=807)

All cause, n (%) 433 (53.7) 551 (68.3)

Mental health related, n (%) 263 (32.6) 411 (50.9)

Schizophrenia related, n (%) 173 (21.4) 281 (34.8)

Acute Care Events IP Admissions ED Visits

CR/OR (95% CI) for OLZ/SAM vs olanzapine

Favors OLZ/SAM Favors 
olanzapine

0 1 2 3

Favors OLZ/SAM Favors 
olanzapine

Favors OLZ/SAM Favors 
olanzapine

OR (95% CI) for OLZ/SAM vs olanzapine

1.50.0 0.5 1.0

OR (95% CI) for OLZ/SAM vs olanzapine

1.50.0 0.5 1.0

OR (95% CI) for OLZ/SAM vs olanzapine

1.50.0 0.5 1.0



aMPR ≥0.80; bCalculated based on OR of schizophrenia-related IP admissions (used as a proxy for relapse); schizophrenia-related ED visits were not included. 

ED, emergency department; IP, inpatient; MPR, medication possession ratio; OLZ/SAM, combined olanzapine and samidorphan OR, odds ratio.

OLZ/SAM Treatment Offers Meaningful Real-
world Effectiveness Benefits Over Olanzapine

For more on OLZ/SAM’s real-world treatment benefits, visit posters

50% lower 
odds of discontinuation

OR (95% CI): 0.50 

(0.40, 0.61); P<0.001

69% higher odds 
of being relapse-freeb

OR (95% CI): 0.59 

(0.47, 0.73); P<0.001

109% higher odds of 
being adherenta

OR (95% CI): 2.09

(1.72, 2.54); P<0.001

A cohort of schizophrenia patients initiated on OLZ/SAM vs olanzapine demonstrated:

Clinical Impact: 

These findings imply that OLZ/SAM helps patients stay on therapy longer vs 

olanzapine, potentially leading to improved disease management and stability

Implications:

Patient Outcomes:

Reduced hospitalizations imply fewer relapses 

or crises with the use of OLZ/SAM vs olanzapine

These findings suggest enhanced patient outcomes along with reduced utilization of healthcare resources for patients initiated on 

treatment with OLZ/SAM compared to olanzapine
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Research Question

• Paliperidone palmitate is a long-acting 
injectable available as PP1M, PP3M, and 
PP6M formulations, enabling extended 
dosing intervals to enhance adherence.1,2

• PP6M showed noninferiority to PP3M in 
relapse prevention and functional 
outcomes in a phase 3 randomized 
controlled trial and is approved for adult 
patients with schizophrenia stabilized on 
PP1M or PP3M.3

Does the relapse-prevention effectiveness of PP6M observed in phase 3 clinical studies translate 
to comparable outcomes in real-world patients with schizophrenia who are transitioned 

from PP1M or PP3M?

1. Savitz AJ, et al. Int J Neuropsychopharmacol. 2016;19:pyw018. 2. Richarz U, et al. Medicine (Baltimore). 2023;102(34):e34623. 3. Najarian D, et al. Int J 

Neuropsychopharmacol. 2022;25:238-251.

AIPW=Augmented Inverse Probability Weighting; IPTW=Inverse Probability of Treatment Weighting; RCT=randomized controlled tria l; RWD=real-world data; 

PP1M=paliperidone palmitate 1-month formulation; PP3M=paliperidone palmitate 3-month formulation; PP6M=paliperidone palmitate 6-month formulation; 

TMLE=Targeted Maximum Likelihood Estimation. 

• Adult patients who had ≥3 months of continuous enrollment before and 
after their first (index) PP6M injection were included in the RWD.

• This RWD was matched to the RCT participants based on RCT inclusion 

and exclusion conditions.

RWD were drawn from the Merative  MarketScan® Multi-State 
Medicaid Database (MDCD)

• Primary endpoint: 12-month relapse rate after the index PP6M 
injection

• Relapse rates between the PP6M-RCT and PP6M-RWD were compared 
using causal inference methods: propensity score matching, IPTW, 
AIPW, TMLE, and Kaplan–Meier estimates.



Research Findings

AIPW=Augmented Inverse Probability Weighting; IPTW=Inverse Probability of Treatment Weighting; RCT=randomized controlled trial; RWD=real-world data; 
PP6M=paliperidone palmitate 6-month formulation; TMLE=Targeted Maximum Likelihood Estimation. 

Relapse risk difference Relapse rates

There was no significant difference in the median time-to-relapse 
(median was not reached) between cohorts (log-rank: p=0.3110)

The 12-month relapse rate was 7.0% in RCT and 9.3% in RWD cohort; Risk 
difference: -2.3% (95% CI: -8.99%; 4.34%)

PP6M-RCT PP6M-RWD
Risk difference

 ( 95% CI)

1-1 matching 7.0% (9/129) 9.3% (12/129)
-2.33% 

(-8.99%; 4.34%)

1-2 matching 8.3% (21/253) 9.3% (12/129)
1.00%

(-7.06%; 5.05%)

IPTW naïve 7.8% (36/478) 9.2% (12/130)
-1.40% 

(-7.03%; 4.22%)

IPTW trimmed 8.0% (36/454) 9.2% (12/130)
-1.22%

(-6.87%; 4.43%)
IPTW trimmed 

normalized
8.0% (36/454) 9.2% (12/130)

-1.22%

 (-6.87%; 4.43%)

AIPW 8.2% (36/454) 9.1% (12/130)
-0.87% 

(-6.38%; 4.64%)

TMLE 7.6% (36/478) 8.9% (12/130)
-1.13%

 (-6.71%; 4.45%)



Implications

• This comparative analysis supports the generalizability of PP6M effectiveness 

from a controlled RCT setting to real-world practice among adequately 

treated adult patients with schizophrenia.

• The 12-month relapse rate in the real-world population was low and 

consistent with the findings from the RCT.

• PP6M, with a dosing frequency of every 6 months, is a treatment option for 

adequately stabilized adults with schizophrenia, with the potential of low risk 

of relapse including in real-world settings.

RCT=randomized controlled trial; PP6M=paliperidone palmitate 6-month formulation.
4
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Does Subcutaneous Long-Acting Injectable Olanzapine 
(TV-44749) Demonstrate an Acceptable Long-Term Safety and 

Tolerability Profile in Adults with Schizophrenia?

• Long-acting injectable (LAI) antipsychotics improve clinical outcomes and 
medication adherence for people with schizophrenia, compared with oral 
antipsychotic treatment.1-4

– However, use of intramuscular (IM) LAI olanzapine is limited by the risk of post-
injection delirium/sedation syndrome (PDSS) and associated Risk Evaluation 
and Mitigation Strategy (REMS) requirements.5,6

• TV-44749 is an innovative, investigational, subcutaneous LAI olanzapine 
designed to provide sustained efficacy over the monthly dosing interval and 
avoid the risk of PDSS.

1. Tiihonen J, et al. JAMA Psychiatry 2017;74:686–693. 2. Kishimoto T, et al. Lancet Psychiatry 2021;8:387–404. 3. Vita G, et al. Ther Adv 
Psychopharmacol 2024;14:20451253241257062. 4. Misawa F, et al. Schizophr Res 2016;176:220–230. 5. ZYPREXA RELPREVV (olanzapine) 
intramuscular [package insert]. Indianapolis, IN: Lilly USA, LLC; 2025. 6. McDonnell DP, et al. BMC Psychiatry 2010;10:45.

The phase 3 Subcutaneous OLAnzapine extended-Release Injection Study (SOLARIS; NCT05693935) 

consisted of an 8-week placebo-controlled period and an open-label period of up to 48 weeks to assess the 

efficacy and safety of TV-44749 in adults with schizophrenia.



Long-term Safety Profile of TV-44749 is Consistent with Other 
Olanzapine Formulations, with No PDSS Eventsa

TV-44749 

318 mg 

(n=204)

TV-44749 

425 mg 

(n=203)

TV-44749 

531 mg 

(n=197)

TV-44749 

Total (n=604)

Weight increase 73 (36) 78 (38) 69 (35) 220 (36)

Injection-site 

induration
20 (10) 27 (13) 28 (14) 75 (12)

Injection-site 

pain
25 (12) 25 (12) 24 (12) 74 (12)

Injection-site 

erythema
15 (7) 24 (12) 22 (11) 61 (10)

Injection-site 

pruritus
13 (6) 12 (6) 16 (8) 41 (7)

Somnolence 17 (8) 11 (5) 15 (8) 43 (7)

Headache 9 (4) 15 (7) 8 (4) 32 (5)

Injection-site 

swelling
11 (5) 11 (5) 8 (4) 30 (5)

Constipation 7 (3) 12 (6) 9 (5) 28 (5)

Injection site reactions (ISRs)

• Most commonly reported TEAEs were weight increase and certain ISRs. 

• No new systemic safety signals were identified over the long-term follow-up period, and ISRs were mostly 

mild/moderate and reduced with continued dosing.

• There were no suspected or confirmed PDSS events (3470 injections).

Most common treatment-emergent adverse events (TEAEs)b, n (%)

ano suspected or confirmed PDSS events; b⩾5% incidence in TV-44749 total group

TEAEs were defined as AEs that occurred after the first dose of TV-44749 was administered through end of the trial.
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Potential for TV-44749 to become the first LAI olanzapine to 
avoid the REMS associated with PDSS

• The long-term safety profile of TV-44749 was consistent with other second-
generation antipsychotics and other olanzapine formulations.

– There were no new systemic safety signals, acceptable injection site profile, and no 
suspected or confirmed PDSS events.

• All TV-44749 doses exhibited long-term, continuous symptom improvement 
and maintenance of clinical effectiveness in Period 2 of the SOLARIS trial. 

• Overall long-term weight gain and metabolic changes were comparable to 
other olanzapine formulations (oral and IM LAI olanzapine pamoate)1,2 and did 
not demonstrate a clear dose-dependent pattern.

1. ZYPREXA RELPREVV (olanzapine) intramuscular [package insert]. Indianapolis, IN: Lilly USA, LLC; 2025. 2. ZYPREXA (olanzapine) oral 
and intramuscular [package insert]. Indianapolis, IN: Lilly USA, LLC; 2025.
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Research Question

How efficacious and well tolerated is sublingual dexmedetomidine 

for the treatment of agitation in real-world inpatients with 

schizophrenia, schizoaffective disorder, or bipolar disorder, with 

oral lorazepam serving as an active control?

Inpatients 18-55 y/o  
with schizophrenia, 
schizoaffective or 
bipolar disorder. 

Consented at 
admission.  
Psychiatric 

comorbidities not 
excluded.

When agitated, 
randomized if 

PANSS-EC ≥14

Sublingual 
Dexmedetomidine

Dex 180 mcg  
PANSS - EC ≥ 20

Dex 120 mcg 
PANSS - EC ≥ 14 

and < 20

Lorazepam 2 mg



Results

Secondary Endpoints

• Effects were seen as early as 15 minutes, with the 

majority of patients in each group showing a 

response (≥40% improvement) after 30 minutes

• One patient in the lorazepam group required rescue 

medication (haloperidol)

• There were no spontaneously reported adverse 

effects

Primary Endpoint

• At two-hours post dose, there was a PANSS-EC 

decrease from baseline of:

• Median (IQR): -13.0 (-17.0, -10.0) for 

sublingual dexmedetomidine (doses pooled)
• Median (IQR): -14.0 (-19.0, -12.0) for 

lorazepam
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24 patients participated (dexmedetomidine n=12, lorazepam n=12). 7 received dexmedetomidine 180 mcg 

and 5 received 120 mcg.



Implications

• In this pragmatic open-label study, dexmedetomidine sublingual resulted in rapid reduction 

of agitation as measured by the PANSS-EC starting at 15-minutes post-dose. 

• Our results suggest that sublingual dexmedetomidine can be safely used on an inpatient 

psychiatric unit in patients with differing comorbidities and medication regimens. 

• What patient might benefit from sublingual dexmedetomidine?

• Treatment effects were apparent as early as 15 minutes post-dose in each group.

• What treatment setting could this be utilized in?

• How does this compare to existing options?
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