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Abstract 
Objective: To further characterize the 
efficacy of oral xanomeline and trospium 
chloride in the treatment of agitation 
associated with schizophrenia. 

Methods: Analyses were performed on 
the change from baseline of the Positive 
and Negative Syndrome Scale-Excited 
Component (PANSS-EC; composed 
of excitement, tension, hostility, 
uncooperativeness, and poor impulse 
control items) data from the 5-week, 
randomized, double-blind, placebo- 
controlled, inpatient EMERGENT-1, 
EMERGENT-2, and EMERGENT-3 trials of 
xanomeline/trospium in adults with 
schizophrenia with a recent worsening of 
psychosis requiring hospitalization. The 

3 trials met the primary endpoint of 
reduction from baseline to week 5 in PANSS 
total score. Data were analyzed from 
individual studies and were also pooled. 

Results: The population comprised 
640 participants from the pivotal trials 
which were conducted from September 
2018 to December 2022. PANSS-EC 
scores were significantly reduced with 
xanomeline/trospium vs placebo at week 
5 across all 3 EMERGENT trials. In 
EMERGENT-1, xanomeline/trospium 
(n = 83) was statistically significantly 
superior (Cohen’s d = 0.62, P = .0002) to 
placebo (n = 87) in improvement 
(decrease) of PANSS-EC score at week 5. 
In EMERGENT-2, xanomeline/trospium 
(n = 117) was significantly superior 
(d = 0.43, P= .0026) to placebo (n = 119) at 

week 5. In EMERGENT-3, xanomeline/ 
trospium (n = 114) was significantly 
superior (d = 0.62, P < .0001) to placebo 
(n = 120) at week 5. Pooled results were 
consistent with the individual trials. 

Conclusion: Xanomeline/trospium showed 
improvement in agitation as measured 
by PANSS-EC in participants with acute 
exacerbations of schizophrenia. 
Xanomeline/trospium is the first in a new 
class of treatments for schizophrenia 
based on muscarinic receptor agonism. 
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NCT04659161, NCT04738123 
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A gitation is defined in the fifth edition of the 
Diagnostic and Statistical Manual of Mental 
Disorders as “excessive motor activity 

associated with a feeling of inner tension. The activity is 
usually non-productive and repetitious and consists of 
behaviors such as pacing, fidgeting, wringing of the 
hands, pulling of clothes, and inability to sit still.”1 

Psychomotor agitation is associated with many 
psychiatric disorders, especially schizophrenia, with the 
potential for escalation to aggression and violence.2 

Patients with schizophrenia can demonstrate agitated, 
aggressive, or violent behavior that is mostly related to 
psychotic symptoms. Prompt evaluation and immediate 
management of agitation are essential to treat 

potentially dangerous behavior that could escalate to 
violence.3 

In some cases, agitation can be managed with 
nonpharmacologic approaches, such as verbal 
interventions and de-escalation, but for many 
individuals, pharmacologic treatment is necessary, 
especially in emergency settings.4 Oral medications 
are preferred over more coercive, intramuscular 
formulations if patients are able to cooperate with taking 
the noninvasive, oral treatments.5 Management of acute 
agitation has traditionally involved antipsychotics (eg, 
haloperidol) or benzodiazepines (eg, lorazepam). For 
people with agitation associated with schizophrenia, 
antipsychotics are preferred over benzodiazepines, 
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because they address the underlying psychosis, and 
benzodiazepines use should be short term due to risks, 
such as dependence, psychomotor impairment, and 
accidents. If agitation does not respond to an 
antipsychotic alone, then short-term concomitant 
benzodiazepine and antipsychotic could be used.4,5 

Oral and intramuscular formulations of 
antipsychotics and benzodiazepines are commonly used, 
and alternative inhaled and sublingual routes of 
administration are available, but all treatments have 
potential side effects.6 Antipsychotics are associated with 
extrapyramidal symptoms, and benzodiazepines could 
result in oversedation or paradoxical behavioral 
disinhibition that could exacerbate the distress 
experienced by agitated patients. Extrapyramidal 
symptoms due to antipsychotic treatment include 
akathisia, dyskinesia, dystonia, and parkinsonism.7 

Akathisia is especially concerning, because it is often 
difficult to differentiate between akathisia due to 
antipsychotic medication versus agitation due to 
underlying illness. Treating an agitated person with 
antipsychotics or benzodiazepines that could cause 
akathisia or oversedation could worsen agitation and 
compromise compliance. 

Antipsychotics have other problematic side effects, 
including neuroleptic malignant syndrome, tardive 
dyskinesia, prolactin changes, orthostatic hypotension, 
leukopenia, seizures, oversedation, QTc prolongation, 
and metabolic changes, especially weight gain, 
hyperglycemia, and dyslipidemia.8,9 Furthermore, 
antipsychotics are associated with cerebrovascular 
adverse reactions, including stroke and death in studies of 
psychosis in Alzheimer’s disease. Although dopamine 
partial agonists have lower rates of parkinsonism and 
dystonia than other atypical antipsychotics, akathisia has 
been a common adverse event with dopamine partial 
agonists.10 These side effects as well as inadequate 
response are the primary reasons for discontinuation of 
antipsychotics, so there is a need for a different approach 
to treat schizophrenia and agitation associated with 
schizophrenia.11 

Xanomeline is a preferential M1 and M4 muscarinic 
receptor agonist that has demonstrated efficacy in 
schizophrenia.12,13 Along with improving psychosis in 
schizophrenia, a placebo-controlled trial of xanomeline 
in Alzheimer’s disease showed improvement in psychosis 
and agitation; however, development of xanomeline was 

discontinued due to procholinergic side effects, such as 
nausea, vomiting, and orthostasis, that resulted in high 
discontinuation rates.14 Oral xanomeline and trospium 
chloride, formerly known as KarXT, combines the 
muscarinic receptor agonist xanomeline with the 
peripherally restricted pan-muscarinic receptor 
antagonist trospium, which reduced the peripheral side 
effects of xanomeline and decreased discontinuation 
rates.15,16 Xanomeline/trospium has been developed for 
the treatment of schizophrenia and has demonstrated 
improved tolerability compared with xanomeline alone. 

The US Food and Drug Administration recently 
approved xanomeline/trospium as the first in a new class 
of medications based on muscarinic receptor agonism to 
treat schizophrenia. Xanomeline/trospium efficacy and 
safety have been demonstrated in acutely symptomatic 
adults with schizophrenia in the pivotal EMERGENT-1 
(NCT03697252),17 EMERGENT-2 (NCT04659161),18 

and EMERGENT-3 (NCT04738123)19 trials. These 5- 
week, randomized, placebo-controlled, double-blind, 
flexible-dose trials were nearly identical in design. The 
nearly identical designs of the pivotal EMERGENT trials 
provided an opportunity to pool data and assess 
xanomeline/trospium efficacy and safety with the 
increased statistical power afforded by a larger 
population.20 

METHODS 

Trial Design 
The pivotal EMERGENT-1, EMERGENT-2, and 

EMERGENT-3 trials were 5-week, randomized, double- 
blind, placebo-controlled inpatient trials of xanomeline/ 
trospium in adults with schizophrenia.17–19 Participants 
were randomized 1:1 to receive xanomeline/trospium or 
placebo twice daily for 5 weeks following a 7- to 14-day 
screening period. The flexible dosing schedule for 
xanomeline/trospium started at a dose of twice-daily 50- 
mg xanomeline/20-mg trospium and increased to a 
maximum of twice-daily 125-mg xanomeline/30-mg 
trospium by the end of the first week based on tolerability 
at the investigator’s discretion. Trials ran from 
September 2018 to December 2022 and enrolled 
participants at 42 sites in the United States and Ukraine 
(EMERGENT-3 only).17–19 

Trial Population 
Enrolled adults (aged 18–60 years, EMERGENT-1; 

18–65 years, EMERGENT-2 and EMERGENT-3) were 
required to have a primary diagnosis of schizophrenia as 
established by comprehensive evaluation. Additional 
criteria included exacerbation of psychotic symptoms 
requiring hospitalization within 2 months of screening, 
baseline Positive and Negative Syndrome Scale (PANSS) 
total score between 80 and 120, inclusive,21 a score 

Clinical Points 
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pharmacologic treatment that minimizes side effects. 
• Xanomeline/trospium is the first muscarinic treatment for 

schizophrenia with potential effect on agitation. 
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of ≥4 on at least 2 out of 4 PANSS positive scale items, 
and a Clinical Global Impression-Severity score of ≥4. 
Exclusion criteria included a primary diagnosis other than 
schizophrenia in the year prior to screening, a history of 
resistance to antipsychotic treatment, improvement 
of ≥20% in PANSS total score between screening and 
baseline visit, and risk of violent or destructive behavior. 
Concomitant benzodiazepines (up to 6 mg lorazepam/ 
day or equivalent) were permitted for anxiety, agitation, 
and insomnia as needed during the studies. 

Efficacy Assessments 
The primary endpoint was change from baseline to 

week 5 in PANSS total score. PANSS is a validated, 
clinician-administered, 30-item scale widely used to 
assess treatment efficacy in clinical trials of 
schizophrenia.21 Each item is scored on a 7-point scale for 
a total range of 30–210 points (higher scores indicate 
greater symptom severity). The PANSS-EC is composed 
of 5 items of the PANSS: excitement, tension, hostility, 
uncooperativeness, and poor impulse control. The 
change from baseline of the PANSS-EC has been used as 
the primary endpoint in prior studies of antipsychotics for 
the treatment of agitation associated with 
schizophrenia.22–25 

Safety Assessments 
Safety was assessed by monitoring for treatment- 

emergent adverse events (TEAEs), treatment-related 
adverse events (defined as adverse events that the 
investigator considered possibly, probably, or 
definitely related to trial medication), weight, vital 
signs, clinical laboratory values, electrocardiograms, 
Simpson-Angus Scale (SAS) to measure 
extrapyramidal symptoms,26 Barnes Akathisia Rating 
Scale (BARS) to assess akathisia,27 Abnormal 
Involuntary Movement Scale (AIMS) to assess tardive 
dyskinesia,28 and Columbia Suicide Severity Rating 
Scale to assess suicide risk. 

Statistical Analyses 
Post hoc analyses included analysis of the 5 PANSS 

items (excitement, tension, hostility, uncooperativeness, 
and poor impulse control) that compose the PANSS-EC. 
Data from each individual trial were analyzed separately 
and pooled. The modified intent-to treat (mITT) 
population was defined as all randomized participants 
who received ≥1 dose of trial medication and had a 
baseline and ≥1 postbaseline PANSS assessment. Change 
from baseline in PANSS-EC total score was analyzed 
using mixed model for repeated measures with terms for 
treatment, visit, treatment-by-visit interaction, age, sex, 
and site (for individual studies) or trial (for 3 trials 
pooled). Baseline was defined as the most recent 
measurement prior to the first administration of trial 
medication. 

PANSS-EC response was defined as achieving ≥40% 
improvement over baseline scores at week 5, because this 
has been considered a clinically relevant reduction in 
similar studies of antipsychotics.29–31 Response rates 
with xanomeline/trospium were compared with placebo 
in the mITT population as well as in a subgroup of 
participants with baseline PANSS-EC score ≥14 and with 
at least 1 of the 5 items rated ≥4. Safety analyses were 
performed in the safety population, defined as all 
participants who received ≥1 dose of trial medication. 
Data listings, summaries, and statistical analyses were 
generated using SAS software version 9.4 (Cary, NC). 

RESULTS 

Participants 
Across the pivotal EMERGENT trials, a total of 

1,088 participants were screened, and 690 individuals 
were randomized to receive xanomeline/trospium 
(n = 341) or placebo (n = 349). The mITT population 
included 314 participants in the xanomeline/trospium 
arm and 326 participants in the placebo arm, and the 
safety population included 340 participants in the 
xanomeline/trospium arm and 343 participants in the 
placebo arm. There were no meaningful differences in 
baseline demographics and characteristics between 
treatment groups (Table 1). Mean participant age was 
44.6 years and 43.7 years in the xanomeline/trospium 
and placebo groups, respectively. Most participants were 
male (xanomeline/trospium, 74.2%; placebo, 76.7%) and 
Black (xanomeline/trospium, 71.7%; placebo, 67.8%) or 
White (xanomeline/trospium, 26.4%; placebo, 30.1%). A 
majority of each treatment arm comprised individuals 
from the United States (xanomeline/trospium, 93.9%; 
placebo, 92.0%). Mean weight and body mass index were 
similar between the treatment groups. Medical history 
included agitation in 22.4% and 20.4% of the 
xanomeline/trospium and placebo groups, respectively. 
During the study, concomitant benzodiazepines 
(lorazepam, diazepam, alprazolam, and clonazepam) 
were used with xanomeline/trospium (41.5%) and with 
placebo (46.1%); 1 placebo-treated participant took both 
lorazepam and clonazepam. 

Efficacy Results 
Xanomeline/trospium was associated with 

significantly greater improvement from baseline to week 
5 in PANSS-EC scores compared with placebo across all 
3 EMERGENT trials, along with significantly greater 
improvement in the PANSS total scores in all 3 trials. In 
all 3 trials, xanomeline/trospium was associated with a 
significantly greater improvement from baseline to week 
5 in PANSS-EC score compared with placebo 
(EMERGENT-1, Cohen’s d = 0.62, P = .0002, Figure 1A; 
EMERGENT-2, Cohen’s d = 0.43, P = .0026, Figure 1B; 
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EMERGENT-3, Cohen’s d = 0.62, P < .0001, Figure 1C). 
In the pooled analyses, xanomeline/trospium was 
associated with a significantly greater reduction from 
baseline to week 5 in PANSS-EC score (Cohen’s d = 0.55, 
P < .0001); improvement with xanomeline/trospium 
was significantly greater than placebo starting at week 2 
(earliest time point assessed) and maintained through 
week 5 (Figure 1D). 

In the mITT population, response (≥40% reduction in 
PANSS-EC score) rates were 44.4% (32/72) with 
xanomeline/trospium and 16.4% (12/73) with placebo 
(P = .0001) in EMERGENT-1, 44.1% (41/93) with 
xanomeline/trospium and 31.3% (31/99) with placebo 
(P = .0702) in EMERGENT-2, 49.4% (39/79) with 
xanomeline/trospium and 28.6% (26/91) with placebo 
(P = .0317) in EMERGENT-3, and 45.9% (112/244) 
with xanomeline/trospium and 26.2% (69/263) with 
placebo (P < .0001) in the pooled analysis (Figure 2). 
In the subgroup analysis (participants with baseline 
PANSS-EC score ≥14 and at least 1 of the 5 items 
rated ≥4), response rates were 52.2% (12/23) with 
xanomeline/trospium and 21.1% (4/19) with placebo 
(P = .1178) in EMERGENT-1, 41.9% (13/31) with 
xanomeline/trospium and 18.8% (6/32) with placebo 
(P = .0143) in EMERGENT-2, 60.0% (18/30) with 
xanomeline/trospium and 20.0% (6/30) with placebo 
(P = .0151) in EMERGENT-3, and 51.2% (43/84) with 
xanomeline/trospium and 19.8% (16/81) with placebo 
(P < .0001) in the pooled analysis. 

Safety Results 
Xanomeline/trospium was generally well tolerated. In 

the pooled analyses, a total of 51.8% and 29.4% of 
participants in the xanomeline/trospium and placebo 
arms, respectively, experienced ≥1 treatment-related 
adverse event. Two participants who received placebo 
discontinued the trial due to suicidal or assaultive 
behavior, but no participant who received xanomeline/ 
trospium was discontinued from the studies due to 
suicidal or assaultive behavior. In the safety population, 
TEAEs included agitation (xanomeline/trospium, 2.1%; 
placebo, 3.5%) and akathisia (xanomeline/trospium, 
2.4%; placebo, 0.9%). The most commonly reported 
treatment-related adverse events occurring in ≥5% of 
participants in the xanomeline/trospium versus placebo 
arm were nausea, constipation, dyspepsia, vomiting, 
hypertension, and dry mouth (Table 2). All of the most 
commonly reported TEAEs were mild or moderate in 
intensity. Xanomeline/trospium was not associated with 
changes in weight compared with placebo. Mean 
change from baseline to week 5 in body weight was 
1.41 ± 3.18 kg in the xanomeline/trospium group 
compared with 1.94 ± 5.00 kg in the placebo 
group. Fewer participants in the xanomeline/trospium 
group (5.3%) experienced clinically meaningful increase 
in body weight (defined as an increase of ≥7%) 
compared with placebo (11.4%). 

Mean (±SD) change from baseline to week 5 in 
systolic blood pressure was +0.7 ± 12.96 mm Hg in the 
xanomeline/trospium group compared with 
0.0 ± 12.01 mm Hg in the placebo group, and mean 
change in diastolic blood pressure was 1.9 ± 9.14 mm Hg 
(xanomeline/trospium) and 0.4 ± 9.35 mm Hg (placebo). 
Mean change from baseline to week 5 in heart rate was 
10.4 ± 14.4 beats per minute (bpm) in the xanomeline/ 
trospium group and 4.5 ± 13.4 bpm in the placebo 
group. No increases in QTc interval were observed with 
xanomeline/trospium. Rates of extrapyramidal symptom 
TEAEs were low in the xanomeline/trospium (3.2%) and 
placebo (0.9%) groups; extrapyramidal symptom TEAEs 
were considered treatment related in 1.5% of participants 
in the xanomeline/trospium group compared with 0.3% 
of participants in the placebo group, but there were no 
reports of tardive dyskinesia. All extrapyramidal symptom 
TEAEs were mild or moderate, and most resolved with 
continued treatment. Xanomeline/trospium was not 
associated with clinically meaningful changes from 
baseline to week 5 in SAS, BARS, or AIMS scores 
compared with placebo. 

DISCUSSION 

Antipsychotics and benzodiazepines are cornerstones 
for the treatment of agitation associated with 
schizophrenia, but they have significant tolerability 

Table 1. 
Baseline Demographics and Characteristics 
(mITT Population) 
Parameter X/T (n = 314) Placebo (n = 326) 
Age (y), mean ± SD 44.6 ± 10.7 43.7 ± 11.3 
Sex, n (%) 

Male 233 (74.2) 250 (76.7) 
Female 81 (25.8) 76 (23.3) 

Race, n (%) 
Asian 4 (1.3) 2 (0.6) 
Black 225 (71.7) 221 (67.8) 
Native Hawaiian or other Pacific Islander 1 (0.3) 1 (0.3) 
White 83 (26.4) 98 (30.1 ) 
Other 1 (0.3) 4 (1.2) 

Ethnicity, n (%) 
Hispanic or Latino 47 (15.0) 34 (10.4) 
Not Hispanic or Latino 265 (84.4) 291 (89.3) 
Not reported 2 (0.6) 1 (0.3) 

Country, n (%) 
United States 295 (93.9) 300 (92.0) 
Ukraine 19 (6.1 ) 26 (8.0) 

Weight (kg), mean ± SD 88.9 ± 18.5 87.3 ± 18.6 
BMI (kg/m2), mean ± SD 29.2 ± 5.5 28.9 ± 5.4 
PANSS total score, mean ± SD 97.5 ± 9.0 97.0 ± 8.9 
CGI-S score, mean ± SD 5.1 ± 0.6 5.0 ± 0.6 

Abbreviations: BMI = body mass index, CGI-S = Clinical Global Impression- 
Severity, mITT = modified intent to treat, PANSS = Positive and Negative 
Syndrome Scale, X/T = xanomeline/trospium. 
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Figure 1. 
Least Squares Mean Change From Baseline to Week 5 in 
PANSS-EC 
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limitations. Side effects include extrapyramidal 
symptoms (especially akathisia) and oversedation, which 
contribute to an increased risk of nonadherence and 
complications.4,5 For people experiencing side effects of 
antipsychotic treatment, other currently available 
antipsychotics have similar safety and efficacy 
limitations. Overlap in antipsychotic side effect profiles 
is not surprising, because all existing antipsychotics have 
a D2 dopamine receptor mechanism of action. 
Xanomeline/trospium is the first muscarinic receptor 
agonist and represents an alternative mechanism to treat 

schizophrenia. Xanomeline/trospium acts preferentially 
via M1 and M4 muscarinic receptor agonism without 
direct action at D2 dopamine receptors, which may avoid 
some of the traditional adverse effects of currently 
available antipsychotics.13,16 

In pooled analyses of safety data from the 3 short- 
term EMERGENT trials of xanomeline/trospium in adults 
with schizophrenia, xanomeline/trospium was generally 
well tolerated, and xanomeline/trospium exhibited few 
of the side effects often observed with antipsychotic use. 
For example, a small proportion of participants treated 

Figure 2. 
Responder Analysis: Proportion of Participants Achieving ≥40% 
Reduction From Baseline to Week 5 in PANSS-EC Score 
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Table 2. 
Treatment-Related AEs During the 5-Week Treatment Period 
Variable X/T (n = 340) Placebo (n = 343) 
Any treatment-related AE, n (%) 176 (51.8) 101 (29.4) 
Serious treatment-related AE, n (%) 1 (0.3)a 0 
Treatment-related AEs reported in ≥2% of participants in the X/T 
group and at least twice the placebo rate, n (%) 

Nausea 58 (17.1 ) 11 (3.2) 
Constipation 51 (15.0) 18 (5.2) 
Dyspepsia 41 (12.1 ) 8 (2.3) 
Vomiting 37 (10.9) 3 (0.9) 
Hypertensionb 20 (5.9) 4 (1.2) 
Dry mouth 17 (5.0) 5 (1.5) 
Tachycardia 16 (4.7) 7 (2.0) 
Abdominal pain 16 (4.7) 5 (1.5) 
Dizziness 15 (4.4) 6 (1.7) 
Gastroesophageal reflux disease 9 (2.6) 1 (0.3) 
Vision blurred 8 (2.4) 1 (0.3) 

aPsychotic disorder (n = 1 ). 
bHypertension is the MedDRA preferred term and is not necessarily reflective of clinical hypertension. 
Abbreviations: AE = adverse event, MedDRA = Medical Dictionary for Regulatory Activities, X/T = xanomeline/ 

trospium. 
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with xanomeline/trospium experienced treatment- 
related extrapyramidal symptom TEAEs (xanomeline/ 
trospium, 1.5%; placebo, 0.3%), and no clinically 
meaningful changes from baseline to week 5 were 
observed in any of the extrapyramidal symptom scales.32 

Additionally, rates of somnolence were low and similar 
among treatment groups (xanomeline/trospium, 5.0%; 
placebo, 4.1%). The most common side effects observed 
with xanomeline/trospium were primarily 
gastrointestinal TEAEs, mild or moderate in intensity, 
and transient in nature. Adverse events, such as 
somnolence or parkinsonism, that are commonly 
observed with other antipsychotics were not associated 
with xanomeline/trospium use. 

Individual trial and pooled analyses provide 
preliminary results regarding the effect of xanomeline/ 
trospium on the treatment of agitation in schizophrenia 
as assessed by the PANSS-EC. All 3 pivotal trials showed 
significantly greater improvement from baseline to week 
5 in PANSS-EC scores compared with placebo 
(Figure 1). Statistically significant improvements were 
seen in the PANSS-EC scores by the first postbaseline 
assessment at week 2, and these improvements 
continued at every assessment until the completion of 
the 5-week trials. Response rates were consistent with the 
PANSS-EC results (Figure 2). The pooled PANSS-EC 
score and PANSS-EC response rates were highly 
statistically significant (P < .0001) when the data from the 
3 studies were pooled in this post hoc analysis. Therefore, 
this muscarinic agonist for the treatment of schizophrenia 
appears to have potential for the treatment of agitation 
associated with schizophrenia, but additional trials 
specifically designed to assess agitation are needed. 

Limitations of this analysis reflect those of the 
individual trials. First, these were post hoc analyses of 
3 trials that were designed to assess xanomeline/ 
trospium for the treatment of psychotic symptoms in 
voluntary participants with schizophrenia as assessed by 
the PANSS total score and excluded risk of violent or 
destructive behavior, so the trials were not specifically 
designed to assess agitation, which may impact 
generalizability to agitation in nonpsychotic patients at 
high risk for violent or destructive behavior. The 
inpatient studies mitigated issues of nonadherence and 
concomitant use of prescribed or recreational drugs, 
limiting generalizability to the outpatient setting. The 
high proportion of Black participants may also affect 
generalizability to other groups. Another limitation of 
this analysis is that these studies allowed concomitant 
benzodiazepines, which were used with xanomeline/ 
trospium (41.5%) and with placebo (46.1%) and could 
have affected these results. Design of the 5-week 
EMERGENT trials lacked a positive control (active 
comparator) arm, which prevents direct comparisons of 
xanomeline/trospium with other antipsychotics. 
Moreover, PANSS-EC assessments were only conducted 

at baseline and at weeks 2, 3, 4, and 5, so earlier 
postbaseline assessments were not available. In 
comparison, pivotal trials of intramuscular antipsychotics 
for the treatment of agitation associated with 
schizophrenia had assessments every 15 or 30 minutes 
for the first 2 hours and at 4, 6, 12, and 24 hours after 
initial dose.22–24 

In conclusion, xanomeline/trospium demonstrated 
statistically significantly greater improvements 
compared with placebo across efficacy measures in the 
treatment of agitation associated with schizophrenia in 
individual EMERGENT-1, EMERGENT-2, and 
EMERGENT-3 trials, as well as in the pooled analyses 
of all 3 trials. In these post hoc analyses, xanomeline/ 
trospium demonstrated significantly greater 
improvement in agitation compared with placebo as 
measured by the PANSS-EC. Muscarinic acetylcholine 
receptors are implicated in the pathophysiology of 
schizophrenia, and the mechanism of action of 
xanomeline appears to be selectivity for the M1 and 
M4 muscarinic receptor subtypes, which previously 
demonstrated improvement in agitation associated 
with Alzheimer’s disease.14–16 Xanomeline/trospium is 
the first in a new class of medications approved by the 
US Food and Drug Administration to treat 
schizophrenia based on muscarinic receptor agonism 
and without direct D2 dopamine receptor activity. The 
present findings lend further support for the efficacy of 
xanomeline/trospium in the treatment of schizophrenia 
with potential effect on agitation associated with 
schizophrenia. 
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