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EDITOR'S NOTE

985 Adversity, Trauma, Suicide, and Alzheimer’s Disease
Ned H. Kalin, M.D.

EDITORIALS

988 Abuse and Delayed Brain Maturation in Girls: The Cost of Lagging Behind
Anaïs F. Stenson, Ph.D., Tanja Jovanovic, Ph.D.

991 Neurocognitive Profiles Predict Susceptibility and Resilience to Posttraumatic Stress
David C. Knight, Ph.D.

994 Can Knowledge of Genetic and Environmental Causal Factors of Fatal and Nonfatal
Suicidal Behavior Be Translated Into Better Prevention?
J. John Mann, M.D.

REVIEWS AND OVERVIEWS

998 Early Adversity and Development: Parsing Heterogeneity and Identifying Pathways of
Risk and Resilience
Dylan G. Gee, Ph.D.

Adversity that occurs early in life is common and a major risk factor for the onset of psychopathology.
Delineating the neurodevelopmental pathways by which early adversity affects mental health is critical
for early risk identification and targeted treatment approaches. This overview highlights progress in four
major areas (mechanisms, heterogeneity, developmental timing, and protective factors), synthesizes key
challenges, and provides recommendations for future research that can facilitate progress in the field.

1014 Amyloid and Tau in Alzheimer’s Disease: Biomarkers or Molecular Targets for Therapy?
AreWe Shooting the Messenger?
Anand Kumar, M.D., M.H.A., et al. CME

Althoughwe now have amuch better grasp of the early clinical presentation of Alzheimer’s disease, its
longitudinal course, its risk factors, its genetics, and valid biomarkers, translation from the preclinical domain
to effective therapeutics has, to this point, been unattainable.

NEW RESEARCH

ARTICLES

1026 Differential Patterns of Delayed Emotion Circuit Maturation in Abused GirlsWith and
Without Internalizing Psychopathology
Taylor J. Keding, Ph.D., et al. EDITORIAL � CME

Childhood abuse is an important contributor to developing pediatric psychopathology, with girls being at
particularly high risk. Amultisite study of 246 girls younger than 18 years described as typically developing
(no abuse, no diagnoses), resilient (abuse, no diagnoses), or susceptible (abuse, diagnoses) attempted to
ascertain the patterns of brain development linking abuse and internalizing disorders. Abused girls showed
delayed development of emotion-related circuits compared to typically developing girls, driven by different
patterns of brain development depending on the presence or absence of an internalizing diagnosis.



Articles, continued

1037 Brain-Based Biotypes of Psychiatric Vulnerability in the Acute Aftermath of Trauma
Jennifer S. Stevens, Ph.D., et al. EDITORIAL

This study sought a new brain-based model for understanding the early emergence of
psychopathology following a stressful life event by tracking emergency department patients and
obtaining brain images shortly after the traumatic event. Three different profiles of threat-, reward-, and
inhibition-related brain function were identified. One of these groups or “biotypes”was linked with later
heightened symptoms of PTSD and anxiety, another showed high fear-related psychophysiology, and
the third appeared to show subsequent resilience.

1050 Predictors of Suicide AttemptWithin 30 Days After First Medically Documented Suicidal
Ideation in U.S. Army Soldiers
Holly B. Herberman Mash, Ph.D., et al. CME

Records frommore than 11,000 active duty enlisted soldiers with documented suicidal ideation and no
prior documented suicide attempts were reviewed to examine risk factors for suicide attempt within the
first month after a diagnosis of suicidal ideation. Suicide attempt risk was highest in the first 30 days
following ideation diagnosis and more likely amongwomen, combat medics, and soldiers with an
anxiety disorder diagnosis before suicidal ideation and a same-day sleep disorder diagnosis.

1060 On the Genetic and Environmental Relationship Between Suicide Attempt and Death by
Suicide
Alexis C. Edwards, Ph.D., et al. EDITORIAL

Major questions exist concerning the similarities and differences between suicide attempts and
completed suicide. A registry containing information onmore than 1 million people that included data
on familial relationships among the participants as well as on suicide attempts and completed suicide
was used to examine similarities and differences in genetic correlates of suicide-related phenomena.
The data suggest that genetic and environmental etiologies of suicide attempt and death by suicide
partially overlap, exhibit modest sex differences, and shift across the life course—factors to consider in
prevention efforts and risk prediction algorithms.

Cover: Childhood adversity and abuse are prominent risk factors for the later
development of psychopathology, especially for internalizing disorders such as depression,
anxiety, and PTSD. Keding et al. (p. 1026) focus on understanding the impacts of physical,
sexual, and emotional abuse in childhood on altered brain structure with the eventual goal
of understanding neural mechanisms that are involved in mediating vulnerability and
resilience to develop psychiatric disorders. Cover image comes from the authors’ Figure 3,
depicting spatially unique feature influence results for resilient and susceptible girls from
the perturbation sensitivity analysis.



Please see additional Important Safety Information and the Brief Summary of full Prescribing 
Information, including Boxed Warning, on the following pages.

For the treatment of adults with 
schizophrenia or bipolar I disorder 

NOW
AVAILABLE

Other dose strengths available.Indications
LYBALVI is indicated for the treatment of:

Schizophrenia in adults
Bipolar I disorder in adults

Acute treatment of manic or mixed episodes as monotherapy and as adjunct to lithium or valproate 
Maintenance monotherapy treatment

Boxed Warning: Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased 
risk of death. LYBALVI is not approved for the treatment of patients with dementia-related psychosis. 

Contraindications: LYBALVI is contraindicated in patients who are using opioids or are undergoing acute opioid withdrawal. 
If LYBALVI is administered with lithium or valproate, refer to the lithium or valproate Prescribing Information for the 
contraindications for these products.

Cerebrovascular Adverse Reactions in Elderly Patients with Dementia-Related Psychosis, including stroke, transient 
ischemia attack, and fatalities. See Boxed Warning above.

Precipitation of Severe Opioid Withdrawal in Patients who are Physiologically Dependent on Opioids: LYBALVI can 
precipitate opioid withdrawal in patients who are dependent on opioids, which can lead to an opioid withdrawal syndrome, 
sometimes requiring hospitalization. LYBALVI is contraindicated in patients who are using opioids or undergoing acute opioid 
withdrawal. Prior to initiating LYBALVI, there should be at least a 7-day opioid-free interval from last use of short-acting opioids, 
and at least a 14-day opioid-free interval from the last use of long-acting opioids. Explain the risks associated with precipitated 
withdrawal and the importance of giving an accurate account of last opioid use to patients and caregivers.

Vulnerability to Life-Threatening Opioid Overdose: Attempting to overcome opioid blockade with high or repeated doses 
of exogenous opioids could lead to life-threatening or fatal opioid intoxication, particularly if LYBALVI therapy is interrupted or 
discontinued subjecting the patient to high levels of unopposed opioid agonist as the samidorphan blockade wanes. Inform 
patients of the potential consequences of trying to overcome the opioid blockade and the serious risks of taking opioids 

opioid treatment as part of anesthesia or analgesia, discontinue LYBALVI. Opioids should be administered by properly trained 

Patients with a history of chronic opioid use prior to treatment with LYBALVI may have decreased opioid tolerance if LYBALVI 
therapy is interrupted or discontinued. Advise patients that this decreased tolerance may increase the risk of opioid overdose if 
opioids are resumed at the previously tolerated dosage.

Neuroleptic Malignant Syndrome, a potentially fatal reaction. Signs and symptoms include hyperpyrexia, muscle rigidity, 
delirium, autonomic instability, elevated creatinine phosphokinase, myoglobinuria (and/or rhabdomyolysis), and acute renal 
failure. Manage with immediate discontinuation, intensive symptomatic treatment, and close monitoring.

Important Safety Information



Drug Reaction with Eosinophilia and Systemic Symptoms 
(DRESS), a potentially fatal condition reported with exposure 
to olanzapine, a component of LYBALVI. Symptoms include 
a cutaneous reaction (such as rash or exfoliative dermatitis), 
eosinophilia, fever, and/or lymphadenopathy with systemic 
complications such as hepatitis, nephritis, pneumonitis, 
myocarditis, and/or pericarditis. Discontinue if DRESS  
is suspected.

Metabolic Changes, including hyperglycemia, diabetes 
mellitus, dyslipidemia, and weight gain. Hyperglycemia, in 
some cases extreme and associated with ketoacidosis or 
hyperosmolar coma or death, has been reported in patients 
treated with atypical antipsychotics. Any patient treated with 
LYBALVI should be monitored for symptoms of hyperglycemia 
including polydipsia, polyuria, polyphagia, and weakness. In 
some cases, hyperglycemia has resolved when the atypical 
antipsychotic was discontinued; however, some patients 
required anti-diabetic treatment despite discontinuation of the 
suspect drug. Measure weight and assess fasting glucose and 
lipids when initiating LYBALVI and monitor periodically.

Tardive Dyskinesia (TD): Risk of developing TD (a syndrome 
of potentially irreversible, involuntary, dyskinetic movements) 
and the likelihood it will become irreversible increases with the 
duration of treatment and the cumulative dose. The syndrome 
can develop after a relatively brief treatment period, even at 
low doses, or after discontinuation. Given these considerations, 
LYBALVI should be prescribed in a manner that is most likely to 
reduce the risk of tardive dyskinesia. If signs and symptoms of 
TD appear, drug discontinuation should be considered.

Orthostatic Hypotension and Syncope: Monitor orthostatic 
vital signs in patients who are vulnerable to hypotension, 
patients with known cardiovascular disease, and patients with 
cerebrovascular disease.

Falls: LYBALVI may cause somnolence, postural hypotension, 
and motor and sensory instability, which may lead to falls, and 
consequently, fractures or other injuries. Assess patients for 
risk when using LYBALVI.

Leukopenia, Neutropenia, and Agranulocytosis (including 
fatal cases): Perform complete blood counts in patients with 

count or history of leukopenia or neutropenia. Discontinue 

absence of other causative factors.

Dysphagia: Use LYBALVI with caution in patients at risk  
for aspiration.

Seizures: Use LYBALVI with caution in patients with a history of 
seizures or with conditions that lower the seizure threshold.

Potential for Cognitive and Motor Impairment: Because 
LYBALVI may cause somnolence, impair judgment, thinking, 
or motor skills, caution patients about operating hazardous 
machinery, including motor vehicles, until they are certain that 

Body Temperature Dysregulation: Use LYBALVI with caution 
in patients who may experience conditions that increase core 
body temperature (e.g., strenuous exercise, extreme heat, 
dehydration, or concomitant use with anticholinergics).

 Olanzapine, a 
component of LYBALVI, was associated with constipation, 
dry mouth, and tachycardia. Use LYBALVI with caution with 
other anticholinergic medications and in patients with urinary 
retention, prostatic hypertrophy, constipation, paralytic ileus 
or related conditions. In postmarketing experience, the risk for 
severe adverse reactions (including fatalities) was increased 
with concomitant use of anticholinergic medications.

Hyperprolactinemia: LYBALVI elevates prolactin levels. 
Galactorrhea, amenorrhea, gynecomastia, and impotence  
have been reported in patients receiving prolactin- 
elevating compounds.

Risks Associated with Combination Treatment with 
Lithium or Valproate: If LYBALVI is administered with lithium 
or valproate, refer to the lithium or valproate Prescribing 
Information for a description of the risks for these products. 

Most common adverse reactions observed in clinical  
trials were:

  Schizophrenia (LYBALVI): weight increased, somnolence, dry 
mouth, and headache

  Bipolar I Disorder, Manic or Mixed Episodes (olanzapine): 
asthenia, dry mouth, constipation, increased appetite, 
somnolence, dizziness, tremor 

  Bipolar I Disorder, Manic or Mixed Episodes, adjunct to Lithium 
or Valproate (olanzapine): dry mouth, dyspepsia, weight 
gain, increased appetite, dizziness, back pain, constipation, 
speech disorder, increased salivation, amnesia, paresthesia 

Concomitant Medication: LYBALVI is contraindicated in 
patients who are using opioids or undergoing acute opioid 

agonists. Reduce dosage of LYBALVI when using with strong 

drugs, or in patients receiving anticholinergic (antimuscarinic) 
medications. Monitor blood pressure and reduce dosage of 
antihypertensive drug in accordance with its approved  
product labeling.

Pregnancy: May cause extrapyramidal and/or withdrawal 
symptoms in neonates with third trimester exposure. Advise 
patients to notify their healthcare provider if they become 
pregnant or intend to become pregnant during treatment with 
LYBALVI. Inform patients that there is a pregnancy exposure 
registry that monitors pregnancy outcomes in women exposed 
to LYBALVI during pregnancy.

Renal Impairment: LYBALVI is not recommended for patients 
).

To report SUSPECTED ADVERSE REACTIONS, contact 
Alkermes at 1-888-235-8008 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch.

Please see the Brief Summary of full Prescribing 
Information, including Boxed Warning, for LYBALVI on the 
following pages.

Important Safety Information

ALKERMES® is a registered trademark of Alkermes, Inc. LYBALVI® is a registered trademark and the LYBALVI 



LYBALVI® (olanzapine and samidorphan) tablets, for oral use

BRIEF SUMMARY OF PRESCRIBING INFORMATION  

(For complete details, see full Prescribing Information)

WARNING: INCREASED MORTALITY IN ELDERLY PATIENTS WITH  

DEMENTIA-RELATED PSYCHOSIS 

Elderly patients with dementia-related psychosis treated with 

antipsychotic drugs are at an increased risk of death. LYBALVI is not 

approved for the treatment of patients with dementia-related psychosis. 

INDICATIONS AND USAGE  
LYBALVI is indicated for the treatment of: 

• Schizophrenia in adults
• Bipolar I disorder in adults

   Acute treatment of manic or mixed episodes as monotherapy and as 
adjunct to lithium or valproate 

   Maintenance monotherapy treatment 
CONTRAINDICATIONS

LYBALVI is contraindicated in patients: 
• who are using opioids 
• who are undergoing acute opioid withdrawal 

If LYBALVI is administered with lithium or valproate, refer to the lithium or valproate 
Prescribing Information for the contraindications for these products.
WARNINGS AND PRECAUTIONS  

Increased Mortality in Elderly Patients with Dementia-Related Psychosis:  

Elderly patients with dementia-related psychosis treated with antipsychotic drugs 
are at an increased risk of death. In placebo-controlled clinical trials of elderly 
patients with dementia-related psychosis, the incidence of death in olanzapine-
treated patients was significantly greater than in placebo-treated patients (3.5% 
vs 1.5%, respectively). Analyses of 17 placebo-controlled trials (modal duration of 
10 weeks), largely in patients taking atypical antipsychotic drugs, revealed a risk of 
death in the drug-treated patients of between 1.6 to 1.7 times that seen in placebo-
treated patients. Over the course of a typical 10-week controlled trial, the rate of 
death in drug-treated patients was about 4.5%, compared to a rate of about 2.6% 
in the placebo group. Although the causes of death were varied, most of the deaths 
appeared to be either cardiovascular (e.g., heart failure, sudden death) or infectious 
(e.g., pneumonia) in nature. LYBALVI is not approved for the treatment of patients 
with dementia-related psychosis.
Cerebrovascular Adverse Reactions, Including Stroke in Elderly Patients with 

Dementia-Related Psychosis: Cerebrovascular adverse reactions (e.g., stroke, 
transient ischemic attack), including fatalities, were reported in patients in trials 
of olanzapine in elderly patients with dementia-related psychosis. In placebo-
controlled trials, there was a significantly higher incidence of cerebrovascular 
adverse reactions in patients treated with olanzapine compared to patients treated 
with placebo. LYBALVI is not approved for the treatment of patients with dementia-
related psychosis.
Precipitation of Severe Opioid Withdrawal in Patients Who Are 

Physiologically Dependent on Opioids: Samidorphan, an opioid antagonist that 
is a component of LYBALVI, can precipitate opioid withdrawal in patients who 
are dependent on opioids, which can lead to an opioid withdrawal syndrome, 
sometimes requiring hospitalization. Therefore, LYBALVI is contraindicated in 
patients who are using opioids or undergoing acute opioid withdrawal. Prior to 
initiating LYBALVI, there should be at least a 7-day opioid-free interval from last use 
of short-acting opioids, and at least a 14-day opioid-free interval from the last use 
of long-acting opioids. Explain the risks associated with precipitated withdrawal 
and the importance of giving an accurate account of last opioid use to patients  
and caregivers.
Vulnerability to Life-Threatening Opioid Overdose  
Risk of Opioid Overdose from Attempts to Overcome Samidorphan Blockade: 
LYBALVI contains samidorphan, an opioid antagonist. Attempting to overcome 
LYBALVI’s opioid blockade with high or repeated doses of exogenous opioids (e.g., 
because of ineffective analgesia or opioid withdrawal symptoms) could lead to life-
threatening or fatal opioid intoxication (e.g., respiratory arrest, circulatory collapse), 
particularly if LYBALVI therapy is interrupted or discontinued, subjecting the patient 
to high levels of unopposed opioid agonist as the samidorphan blockade wanes. 
Inform patients of the potential consequences of trying to overcome the opioid 
blockade and the serious risks of taking opioids concurrently with LYBALVI or while 
transitioning off LYBALVI. 
In emergency situations, if a LYBALVI-treated patient requires opioid treatment as 
part of anesthesia or analgesia: 

•   Discontinue LYBALVI, 
•   Opioids should be administered by individual(s) trained in the use of anesthetic 

drugs and the management of the respiratory effects of opioids, specifically the 
establishment and maintenance of a patent airway and assisted ventilation, and

•   Appropriately trained personnel should continuously monitor the patient in a 
setting equipped and staffed for cardiopulmonary resuscitation.

For recommendations on starting opioids in LYBALVI-treated patients in  
non-emergent situations, see DRUG INTERACTIONS section.
Risk of Resuming Opioids in Patients with Prior Opioid Use
Patients with a history of chronic opioid use prior to treatment with LYBALVI may 
have decreased opioid tolerance if LYBALVI therapy is interrupted or discontinued. 
Advise patients that this decreased tolerance may increase the risk of opioid 
overdose if opioids are resumed at the previously tolerated dosage.
Neuroleptic Malignant Syndrome: Neuroleptic Malignant Syndrome (NMS), 
a potentially fatal symptom complex, has been reported in association with 
administration of antipsychotic drugs. Clinical manifestations of NMS are 
hyperpyrexia, muscle rigidity, delirium, and autonomic instability. Additional signs 
may include elevated creatine phosphokinase, myoglobinuria (rhabdomyolysis), and 
acute renal failure.
If NMS is suspected, immediately discontinue LYBALVI and provide intensive 
symptomatic treatment and monitoring.
Drug Reaction with Eosinophilia and Systemic Symptoms: Drug Reaction 
with Eosinophilia and Systemic Symptoms (DRESS) has been reported with 
exposure to olanzapine, a component of LYBALVI. DRESS may present with a 
cutaneous reaction (such as rash or exfoliative dermatitis), eosinophilia, fever, 
and/or lymphadenopathy with systemic complications such as hepatitis, nephritis, 
pneumonitis, myocarditis, and/or pericarditis. DRESS is sometimes fatal. 
Discontinue LYBALVI if DRESS is suspected.
Metabolic Changes: Atypical antipsychotic drugs, including LYBALVI, have been 
associated with metabolic changes that include hyperglycemia, diabetes mellitus, 
dyslipidemia, and body weight gain. While all drugs in the class have been shown to 
produce some metabolic changes, each drug has its own specific risk profile.
Hyperglycemia, in some cases extreme and associated with ketoacidosis or 
hyperosmolar coma or death, has been reported in patients treated with atypical 
antipsychotics. Any patient treated with LYBALVI should be monitored for symptoms 
of hyperglycemia including polydipsia, polyuria, polyphagia, and weakness. Patients 
who develop symptoms of hyperglycemia during treatment with LYBALVI should 
undergo fasting blood glucose testing. In some cases, hyperglycemia has resolved 
when the atypical antipsychotic was discontinued; however, some patients required 
anti-diabetic treatment despite discontinuation of the suspect drug. Patients 
starting treatment with LYBALVI should undergo fasting blood glucose testing at the 
beginning of treatment and periodically during treatment.
Antipsychotics have caused adverse alterations in lipids. Patients starting treatment 
with LYBALVI should undergo fasting lipid profile testing at the beginning of 
treatment and periodically during treatment.
Weight gain has been observed with use of antipsychotics. Monitor weight prior to 
initiating LYBALVI and frequently thereafter.
Tardive Dyskinesia: Tardive dyskinesia, a syndrome consisting of potentially 
irreversible, involuntary, dyskinetic movements, may develop in patients treated 
with antipsychotic drugs. The risk appears to be highest among the elderly, 
especially elderly women, but it is not possible to predict which patients are likely to 
develop the syndrome. Whether antipsychotic drug products differ in their potential 
to cause tardive dyskinesia is unknown. 
The risk of developing tardive dyskinesia and the likelihood that it will become 
irreversible increases with the duration of treatment and the cumulative dose. The 
syndrome can develop after a relatively brief treatment period, even at low doses. It 
may also occur after discontinuation of treatment. 
Tardive dyskinesia may remit, partially or completely, if antipsychotic treatment 
is discontinued. Antipsychotic treatment itself, however, may suppress (or 
partially suppress) the signs and symptoms of the syndrome, possibly masking 
the underlying process. The effect of symptomatic suppression on the long-term 
course of the syndrome is unknown. 
Given these considerations, LYBALVI should be prescribed in a manner that is most 
likely to reduce the risk of tardive dyskinesia. Chronic antipsychotic treatment 
should generally be reserved for patients: 1) who suffer from a chronic illness that 
is known to respond to antipsychotic drugs; and 2) for whom alternative, effective, 
but potentially less harmful treatments are not available or appropriate. In patients 
who do require chronic treatment, use the lowest dose and the shortest duration of 
treatment producing a satisfactory clinical response should be sought. Periodically 
reassess the need for continued treatment. 
If signs and symptoms of tardive dyskinesia appear in a patient on LYBALVI, 
drug discontinuation should be considered. However, some patients may require 
treatment with LYBALVI despite the presence of the syndrome.
Orthostatic Hypotension and Syncope: Atypical antipsychotics cause orthostatic 
hypotension and syncope. Generally, the risk is greatest during initial dose  
titration and when increasing the dose. In the 4-week, placebo-controlled study,  
from analysis of the vital signs data, rates of orthostatic hypotension were less  
than 2% in LYBALVI- and placebo-, and olanzapine-treated patients. In the  
24-week, olanzapine-controlled study, from analysis of the vital signs data, rates  
of orthostatic hypotension in LYBALVI-treated patients were 3.7%, compared to 
0.4% in olanzapine-treated patients.



Monitor orthostatic vital signs in patients who are vulnerable to hypotension (e.g., 
elderly patients, patients with dehydration, hypovolemia, concomitant treatment 
with antihypertensive medications or CNS depressants, patients with known 
cardiovascular disease (history of myocardial infarction, ischemic heart disease, 
heart failure, or conduction abnormalities), and patients with cerebrovascular 
disease. LYBALVI has not been evaluated in patients with a recent history of 
myocardial infarction or unstable cardiovascular disease. Such patients were 
excluded from the premarketing clinical trials.
Falls: Antipsychotics, including LYBALVI, may cause somnolence, postural 
hypotension, motor and sensory instability, which may lead to falls and, 
consequently, fractures or other injuries. For patients with diseases, conditions, 
or medications that could exacerbate these effects, complete fall risk 
assessments when initiating antipsychotic treatment and recurrently for patients 
on long-term antipsychotic therapy.
Leukopenia, Neutropenia, and Agranulocytosis: Leukopenia and neutropenia 
have been reported during treatment with antipsychotic agents, including LYBALVI. 
Agranulocytosis (including fatal cases) has been reported with other agents in  
this class. 
Possible risk factors for leukopenia and neutropenia include pre-existing low white 
blood cell count (WBC) or absolute neutrophil count (ANC) and history of drug-
induced leukopenia or neutropenia. In patients with a pre-existing low WBC or ANC 
or a history of drug-induced leukopenia or neutropenia, perform a complete blood 
count (CBC) frequently during the first few months of therapy. In such patients, 
consider discontinuation of LYBALVI at the first sign of a clinically significant decline 
in WBC in the absence of other causative factors. 
Monitor patients with clinically significant neutropenia for fever or other symptoms 
or signs of infection and treat promptly if such symptoms or signs occur. 
Discontinue LYBALVI in patients with severe neutropenia (absolute neutrophil count 
<1000/mm3) and follow their WBC until recovery.
Dysphagia: Esophageal dysmotility and aspiration have been associated with 
antipsychotic drug use. Antipsychotic drugs, including LYBALVI, should be used 
cautiously in patients at risk for aspiration.
Seizures: Like other antipsychotic drugs, LYBALVI may cause seizures. This risk 
is greatest in patients with a history of seizures or with conditions that lower 
the seizure threshold. Conditions that lower the seizure threshold may be more 
prevalent in older patients.
Potential for Cognitive and Motor Impairment: LYBALVI, like other 
antipsychotics, may cause somnolence and has the potential to impair judgment, 
thinking, or motor skills. In a LYBALVI placebo-controlled study, somnolence 
occurred in 9% of LYBALVI-treated patients compared to 2.2% in patients treated 
with placebo. 
Patients should be cautioned about operating hazardous machinery, including 
motor vehicles, until they are reasonably certain that LYBALVI therapy does not 
affect them adversely.
Body Temperature Dysregulation: Atypical antipsychotics may disrupt the body’s 
ability to reduce core body temperature. Strenuous exercise, exposure to extreme 
heat, dehydration, and anticholinergic medications may contribute to an elevation in 
core body temperature; use LYBALVI with caution in patients who may experience 
these conditions.
Anticholinergic (Antimuscarinic) Effects: Olanzapine, a component of LYBALVI, 
exhibits in vitro muscarinic receptor affinity. In premarketing clinical trials with 
oral olanzapine, olanzapine was associated with constipation, dry mouth, and 
tachycardia, all adverse reactions possibly related to cholinergic antagonism. Such 
adverse reactions were not often the basis for discontinuations, but LYBALVI should 
be used with caution in patients with a current diagnosis or prior history of urinary 
retention, clinically significant prostatic hypertrophy, constipation, or a history 
of paralytic ileus or related conditions. In postmarketing experience, the risk for 
severe adverse reactions (including fatalities) was increased with concomitant use 
of anticholinergic medications.
Hyperprolactinemia: As with other drugs that antagonize dopamine D

2 receptors, 
olanzapine, a component of LYBALVI, elevates prolactin levels, and the elevation 
can persist during chronic administration. Hyperprolactinemia may suppress 
hypothalamic GnRH, resulting in reduced pituitary gonadotropin secretion. This, 
in turn, may inhibit reproductive function by impairing gonadal steroidogenesis 
in both female and male patients. Galactorrhea, amenorrhea, gynecomastia, and 
impotence have been reported in patients receiving prolactin-elevating compounds. 
Long-standing hyperprolactinemia when associated with hypogonadism may lead 
to decreased bone density in both female and male subjects. 
Tissue culture experiments indicate that approximately one-third of human breast 
cancers are prolactin-dependent in vitro, a factor of potential importance if the 
prescription of these drugs is considered in a patient with previously-detected 
breast cancer. As is common with compounds which increase prolactin release, 
an increase in mammary gland neoplasia was observed in the olanzapine 
carcinogenicity studies conducted in mice and rats. Neither clinical studies nor 
epidemiologic studies conducted to date have shown an association between 
chronic administration of this class of drugs and tumorigenesis in humans, but the 
available evidence is too limited to be conclusive. 

In the 4-week placebo-controlled trial, shifts from normal to high prolactin values 
(>30 ng/mL for females; >20 ng/mL for males) occurred in 41.4% of females  
and 32.9% of males treated with LYBALVI, in 56.1% of females and 37.1% of  
males treated with olanzapine, and in 10% of females and 4.8% of males treated 
with placebo.
In the 24-week, olanzapine-controlled study, shifts from normal to high prolactin 
values occurred in 32.9% of females and 22.5% of males treated with LYBALVI, 
and in 41.7% of females and 28.5% of males treated with olanzapine.
Risks Associated with Combination Treatment with Lithium or Valproate:  

If LYBALVI is administered with lithium or valproate, refer to the lithium or valproate 
Prescribing Information for a description of the risks for these products including, 
but not limited to, the warnings and precautions for lithium or valproate.
ADVERSE REACTIONS

Clinical Studies Experience: Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in clinical trials of a drug 
cannot be directly compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in clinical practice.
Adverse Reactions in Patients with Schizophrenia:

Patient Exposure
The safety of LYBALVI was evaluated in 1262 patients (18 to 67 years of age) 
diagnosed with schizophrenia in four double-blind, controlled studies and three 
long-term safety extension studies of up to 3 years of duration. This experience 
corresponds to approximately 910 person-years. In these studies, there were a total 
of 663 patients exposed to LYBALVI for at least 6 months, and 386 patients for at 
least one year.
Adverse Reactions in the Short-Term (4 week) Placebo-Controlled Trial in Adults with 
Schizophrenia
The most common adverse reactions (incidence of at least 5% of patients exposed 
to LYBALVI and greater than twice the rate of placebo) are weight increased, 
somnolence, dry mouth, and headache. 
Adverse reactions associated with the use of LYBALVI (incidence of 2% or greater 
and greater than in placebo-treated patients) are shown in Table 1.
Table 1:      Adverse Reactions Reported in ≥2% of LYBALVI-Treated Patients 

and Greater than Placebo in a 4-Week Schizophrenia Trial 

Adverse Reaction
Placebo  

(N=134) %

LYBALVI  

(10 mg/10 mg, 20 mg/10 mg) 

(N=134) %

Weight increased 3 19

Somnolence 2 9

Dry mouth 1 7

Headache 3 6

Blood insulin 
increased 1 3

Sedation 0 2

Dizziness 1 2

Neutrophil count 
decreased 0 2

 
Adverse reactions that led to discontinuation in LYBALVI-treated patients in 
the short-term placebo-controlled trial in adults with schizophrenia include 
schizophrenia (1%) and abnormal liver function tests (1%).
Adverse Reactions in the Long-Term (24-week), Active-Controlled Trial in Adults  
with Schizophrenia
In the 24-week, olanzapine-controlled trial in patients with stable schizophrenia, 
adverse reactions associated with the use of LYBALVI (incidence of 2% or greater) 
include: weight increased (25%), somnolence (21%), dry mouth (13%), increased 
appetite (11%), waist circumference increased (6%), blood creatine phosphokinase 
increased (5%), headache (4%), lethargy (4%), sedation (4%), akathisia (3%), 
alanine aminotransferase increased (3%), aspartate aminotransferase increased 
(3%), constipation (3%), dizziness (3%), fatigue (3%), nausea (3%), blood pressure 
increased (3%), neutrophil count decreased (3%), blood insulin increased (2%), 
weight decreased (2%), and dyslipidemia (2%). 
Adverse reactions that led to LYBALVI treatment discontinuation in more than 
one patient include somnolence (2%), weight increased (2%), neutropenia (2%), 
glycosylated hemoglobin increased (1%), schizophrenia (1%), and liver function  
test abnormal (1%).
Hyperglycemia: Mean increases in blood glucose have been observed in patients 
treated (median exposure of 9.2 months) with olanzapine in phase 1 of the Clinical 
Antipsychotic Trials of Intervention Effectiveness (CATIE). The mean increase of 
serum glucose (fasting and nonfasting samples) from baseline to the average of 



the 2 highest serum concentrations was 15.0 mg/dL. Hyperglycemia, as defined by 
fasting glucose ≥126 mg/dL, has been observed in patients treated with LYBALVI.
In the 4-week placebo-controlled trial in adult patients with schizophrenia,  
shifts in fasting glucose from normal to high occurred in 4% of patients treated  
with LYBALVI, 1% of patients treated with olanzapine, and no patients treated  
with placebo. 
In the 24-week olanzapine-controlled trial, patients treated with LYBALVI were 
more likely to experience abnormal shifts in glycemic parameters than patients 
treated with olanzapine (Table 2).
Table 2:      Changes in Glycemic Parameters in a 24-Week Trial of Patients 

with Schizophrenia 

LYBALVI Olanzapine

Proportion of Patients with Shifts, % (n/N)*

Glucose 
Normal to High (<100 mg/dL 
to ≥126 mg/dL) 

12 (26/223) 8 (18/219) 

Impaired (≥100 mg/dL and 
<126 mg/dL) to High (≥126 
mg/dL) 

24 (9/38) 11 (5/47) 

Increase ≥10 mg/dL 66 (174/265) 57 (154/270) 

Hemoglobin A1c 
Normal (<5.7%) to Impaired  
(≥5.7% and <6.5%)

42 (86/204) 35 (68/197) 

Normal to High  
(<5.7% to ≥6.5%) 0.5 (1/204) 1.5 (3/197) 

Impaired (≥5.7% and <6.5%) 
to High (≥6.5%) 9.5 (6/63) 9.2 (7/76)

* n: number of patients with reported abnormal shifts; N: number of patients who had   
   assessments at both baseline and endpoint for mean change, or normal at baseline and at least 
   1 post-baseline assessment for shift.

Dyslipidemia: In the 4-week, placebo-controlled trial in adult patients with 
schizophrenia, shifts in fasting triglycerides from normal to high occurred in 14% of 
patients treated with LYBALVI and 4% of patients treated with placebo. 
In the 24-week olanzapine-controlled study, mean changes in fasting total 
cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides were similar in 
patients treated with LYBALVI and in patients treated with olanzapine. 
Weight Gain: In the 4-week placebo-controlled study in adult patients with 
schizophrenia, mean changes in weight, and proportion of patients with ≥7% 
weight increase, were greater in patients treated with LYBALVI and olanzapine 
than in patients on placebo. In that study, mean weight gain was 3.0 kg in patients 
treated with LYBALVI, 2.4 kg in patients treated with olanzapine, and 0.2 kg in 
patients treated with placebo. The proportion of patients with ≥7% weight increase 
was 26% in patients treated with LYBALVI, 20% in patients treated with olanzapine, 
and 5% in patients treated with placebo. 
In the 24-week trial, LYBALVI-treated patients gained on average 4.2% of baseline 
body weight. The proportion of patients treated with LYBALVI with ≥10% body 
weight gain was 17.8%.
Extrapyramidal Symptoms: In the 4-week placebo-controlled trial in adult patients 
with schizophrenia, patients were assessed using the Simpson-Angus Rating Scale 
(SAS) for extrapyramidal symptoms (EPS) (total score ranges from 1 to 14), the 
Barnes Akathisia Rating Scale (BARS) for akathisia (total score ranges from 0 to 
14), and the Abnormal Involuntary Movement Scale (AIMS) for dyskinesias (total 
score ranges from 0 to 28). The mean changes from baseline to last study visit for 
the SAS, BARS, and AIMS was similar in LYBALVI-treated patients and in placebo-
treated patients. The mean changes for LYBALVI- vs placebo-treated patients were 
0.00 vs -0.2 for AIMS, 0.0 vs -0.1 for BARS, and 0.0 vs -0.3 for SAS, respectively. 
The rate of parkinsonism (SAS total score >3) was lower in patients treated with 
LYBALVI (4%) compared to those on placebo (10%). The rates of akathisia (BARS 
global clinical assessment score ≥2) and dyskinesia (AIMS score ≥3 on any of the 
first 7 items, or a score ≥2 on two or more of any of the first 7 items) were similar 
in patients treated with LYBALVI and in those on placebo. Rates of akathisia were 
6.0% and 8.2% in patients treated with LYBALVI and placebo, respectively, and  
the rate of dyskinesia was 1.5% both in LYBALVI-treated and in  
placebo-treated patients. 
The frequency of reported adverse reactions related to extrapyramidal symptoms, 
including akathisia, restlessness, muscle spasms, bradykinesia, tremor, 
extrapyramidal disorder, and parkinsonism was 2% both in LYBALVI-treated and in 
placebo-treated patients. 
In the 24-week active-controlled trial, the mean change from baseline to the last 
visit for the SAS, BARS, and AIMS was similar in LYBALVI-treated patients and in 
those treated with the active control. Extrapyramidal adverse reactions, including 
parkinsonism, akathisia, and dyskinesia, had a similar incidence in LYBALVI-treated 

patients and in those treated with the active control: any extrapyramidal symptom 
was 8%, akathisia was 3%.
Dystonia: Symptoms of dystonia, (prolonged abnormal contractions of muscle 
groups) may occur in susceptible individuals during the first few days of treatment. 
Dystonic symptoms include: spasm of the neck muscles, sometimes progressing to  
tightness of the throat, swallowing difficulty, difficulty breathing, and/or protrusion 
of the tongue. Although these symptoms can occur at low doses, they occur  
more frequently and with greater severity with high potency and at higher doses of 
first-generation antipsychotic drugs. An elevated risk of acute dystonia is observed 
in males and younger age groups.
Adverse Reactions in Patients with Bipolar Disorder: The safety of LYBALVI for 
the treatment of bipolar I disorder (mixed or manic) monotherapy and adjunct to 
lithium or valproate relies on information from adequate and well-controlled studies 
of olanzapine tablets in bipolar I disorder. 
The most common adverse reactions (incidence of at least 5% of patients  
exposed to olanzapine and greater than or equal to twice the rate of placebo)  
from short-term trials of olanzapine (manic or mixed episodes) are somnolence,  
dry mouth, dizziness, asthenia, constipation, dyspepsia, increased appetite,  
and tremor. 
The most common adverse reactions (incidence of at least 5% of patients 
exposed to olanzapine and greater than or equal to twice the rate of placebo) from 
short-term trials of olanzapine as adjunct to lithium or valproate (manic or mixed 
episodes) are dry mouth, weight gain, increased appetite, dizziness, back pain, 
constipation, speech disorder, increased salivation, amnesia, paresthesia.
Postmarketing Experience: The following adverse reactions have been identified 
during post-approval use of olanzapine. Because these reactions are reported 
voluntarily from a population of uncertain size, it is difficult to reliably estimate their 
frequency or evaluate a causal relationship to drug exposure. 

•   allergic reactions (e.g., anaphylactoid reaction, angioedema, pruritus or 
urticaria) 

•   cholestatic or mixed liver injury, hepatitis, jaundice 
•   diabetic coma, diabetic ketoacidosis 
•   discontinuation reaction (diaphoresis, nausea or vomiting)
•   Drug reaction with eosinophilia and systemic symptoms (DRESS) 
•   hyperlipidemia (random cholesterol levels of ≥240 mg/dL and random 

triglyceride levels of ≥1000 mg/dL have been reported)
•   neutropenia 
•   pancreatitis 
•   priapism 
•   rash 
•   restless legs syndrome 
•   rhabdomyolysis 
•   salivary hypersecretion
•   stuttering1

•   venous thromboembolic events (including pulmonary embolism and deep    
venous thrombosis) 

1 Stuttering was only studied in oral and long-acting injection (LAI) formulations.

DRUG INTERACTIONS

Effects of Other Drugs on LYBALVI: Table 3 describes clinically significant drug 
interactions where the concomitant use of other drugs affects LYBALVI.
Table 3:      Effects of Other Drugs on LYBALVI

Strong CYP3A4 Inducer 

Clinical 
Implication:

Coadministration of LYBALVI with a strong CYP3A4 inducer 
decreases AUCinf of olanzapine and samidorphan which may 
reduce LYBALVI efficacy. 

Prevention or 
Management:

Concomitant use of LYBALVI with strong CYP3A4 inducers is 
not recommended. 

Strong CYP1A2 Inhibitor 

Clinical 
Implication:

Concomitant use of LYBALVI with a strong CYP1A2 inhibitor 
increases olanzapine AUC and Cmax, which may increase risk 
of LYBALVI adverse reactions.

Prevention or 
Management:

Consider reducing the dosage of the olanzapine component in 
LYBALVI when used concomitantly with strong  
CYP1A2 inhibitors.

CYP1A2 Inducer 

Clinical 
Implication:

Concomitant use of LYBALVI with CYP1A2 inducers decreases 
olanzapine exposure, which may reduce LYBALVI efficacy. 



Table 3:      Effects of Other Drugs on LYBALVI (cont’d)

Prevention or 
Management:

Consider increasing the dosage of the olanzapine component 
in LYBALVI when used concomitantly with CYP1A2 inducers.

Diazepam, Alcohol and CNS Acting Drugs 

Clinical 
Implication:

Concomitant use of diazepam, alcohol, or other CNS acting 
drugs with LYBALVI may potentiate orthostatic hypotension 
observed with olanzapine. 

Prevention or 
Management:

LYBALVI should be used with caution in patients receiving 
concomitantly diazepam or other CNS acting drugs, or  
using alcohol. 

Anticholinergic Drugs

Clinical 
Implication:

Concomitant treatment with olanzapine and other drugs 
with anticholinergic activity can increase the risk for severe 
gastrointestinal adverse reactions related to hypomotility.

Prevention or 
Management:

Consider increasing the dosage of the olanzapine component 
in LYBALVI when used concomitantly with CYP1A2 inducers.

Effects of LYBALVI on Other Drugs: Table 4 describes clinically significant drug 
interactions where concomitant use of LYBALVI affects other drugs.
Table 4:      Effects of LYBALVI on Other Drugs

Antihypertensive Agents

Clinical 
Implication:

LYBALVI may enhance the effects of certain  
antihypertensive agents.

Prevention or 
Management:

Monitor blood pressure and reduce dosage of 
antihypertensive drug in accordance with its approved 
product labeling.

Levodopa and Dopamine Agonists

Clinical 
Implication:

LYBALVI may antagonize the effects of levodopa and 
dopamine agonists.

Prevention or 
Management:

Concomitant use of LYBALVI is not recommended with 
levodopa and dopamine agonists.

Opioids: LYBALVI is contraindicated in patients who are using opioids or 
undergoing acute opioid withdrawal. 
LYBALVI increases the risk of precipitating acute opioid withdrawal in patients who 
are dependent on opioids. Prior to initiating LYBALVI, there should be at least a 
7-day opioid-free interval from the last use of short-acting opioids, and at least a 
14-day opioid-free interval from the last use of long-acting opioids. 
In emergency situations, if a LYBALVI-treated patient requires opioid treatment for 
anesthesia or analgesia, discontinue LYBALVI. The opioid should be administered 
by properly trained individual(s), and the patient should be properly monitored in a 
setting equipped and staffed for cardiopulmonary resuscitation. 
In non-emergency situations, if a LYBALVI-treated patient is expected to require 
opioid treatment (e.g., for analgesia during or after an elective surgical procedure) 
discontinue LYBALVI at least 5 days before opioid treatment and start olanzapine or 
another antipsychotic, if needed. 
Given that LYBALVI contains samidorphan, an opioid antagonist, opioid treatment 
may be less effective or ineffective shortly after LYBALVI discontinuation because 
of the presence of samidorphan. 
USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Exposure Registry: There is a pregnancy exposure registry that monitors 
pregnancy outcomes in women exposed to atypical antipsychotics, including 
LYBALVI, during pregnancy. Healthcare providers are encouraged to register 
patients by contacting the National Pregnancy Registry for Atypical Antipsychotics 
at 1-866-961-2388 or visit https://womensmentalhealth.org/research/
pregnancyregistry/atypicalantipsychotic/.
Risk Summary: Neonates exposed to antipsychotic drugs, including the olanzapine 
component of LYBALVI, during the third trimester are at risk for extrapyramidal and/
or withdrawal symptoms following delivery. Overall published epidemiologic studies 
of pregnant women exposed to olanzapine have not established a drug-associated 
risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. 
There are no available data on the use of samidorphan or the combination of 
olanzapine and samidorphan in pregnant women to determine a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
There are risks to the mother associated with untreated schizophrenia or bipolar I 
disorder and with exposure to antipsychotics, including LYBALVI, during pregnancy.

LYBALVI  
In an animal reproduction study, oral administration of olanzapine and 
samidorphan to pregnant rats during the period of organogenesis produced 
adverse effects on embryofetal development and fetal toxicity at maternally toxic 
doses that are 6 times and >400 times the maximum recommended human dose 
(MRHD) of 20 mg/10 mg olanzapine/samidorphan in LYBALVI, respectively based 
on AUC. There were no adverse effects on embryofetal development at doses of 
olanzapine and samidorphan that are approximately 1 and 80 times, respectively, 
the MRHD based on AUC.
Olanzapine 
In animal reproduction studies, there was no evidence of malformations in rats 
or rabbits when orally administered olanzapine at doses up to 9 and 30 times the 
MRHD dose (20 mg) based on mg/m2 body surface area, respectively. In an oral 
rat embryofetal developmental toxicity study, early resorptions and increased 
numbers of nonviable fetuses were observed at a dose 9 times the MRHD based 
on mg/m2 body surface area and gestation was prolonged at 5 times the MRHD 
based on mg/m2 body surface area. In an oral rabbit embryofetal developmental 
toxicity study, fetal toxicity (manifested as increased resorptions and decreased 
fetal weight) occurred at a maternally toxic dose of olanzapine which is 30 times 
the MRHD based on mg/m2 body surface area.
Samidorphan 
In animal reproduction studies, oral administration of samidorphan to pregnant 
rats and rabbits during the period of organogenesis caused fetal toxicities in 
rats only at maternally toxic doses that are >248 times the human exposure at 
the MRHD of 10 mg/day based on AUC. Oral administration of samidorphan to 
pregnant rats during pregnancy and lactation resulted in lower pup survival and 
decreased pup weights at 188 times the human exposure at the MRHD based  
on AUC. 
The estimated background risk of major birth defects and miscarriage for the 
indicated populations is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 

Clinical Considerations
Disease-Associated Maternal and/or Embryofetal Risk 

There is risk to the mother from untreated schizophrenia or bipolar I disorder, 
including increased risk of relapse, hospitalization and suicide. Schizophrenia 
and bipolar I disorder are associated with increased adverse perinatal outcomes, 
including preterm birth. It is not known if this is a direct result of the illness or other 
comorbid factors.
Fetal/Neonatal Risks
Extrapyramidal and/or withdrawal symptoms, including agitation, hypertonia, 
hypotonia, tremor, somnolence, respiratory distress and feeding disorder have 
been reported in neonates who were exposed to antipsychotic drugs, including 
the olanzapine component of LYBALVI, during the third trimester of pregnancy. 
These symptoms have varied in severity. Monitor neonates for extrapyramidal and/
or withdrawal symptoms and manage symptoms appropriately. Some neonates 
recovered within hours or days without specific treatment; others required 
prolonged hospitalization.
Data
Human Data 

Published data from observational studies, birth registries, and case reports on the 
use of atypical antipsychotics during pregnancy do not report a clear association 
with antipsychotics and major birth defects. A retrospective cohort study from a 
Medicaid database of 9258 women exposed to antipsychotics during pregnancy did 
not indicate an overall increased risk for major birth defects.
Animal Data

LYBALVI 
Olanzapine and samidorphan were orally administered to pregnant rats 
during the period of organogenesis at doses of 0.5/10, 2/50, 6/200, and 
0/200 mg/kg/day (olanzapine/samidorphan) which are approximately <1/10 
times to 6/448 times the MRHD of 20 mg/10 mg, olanzapine/samidorphan, 
respectively, based on AUC. Maternal toxicity consisting of decreased body 
weight and food consumption was observed at all dose levels. Administration 
of samidorphan alone (200 mg/kg/day) and 6/200 mg/kg/day olanzapine/
samidorphan decreased mean fetal body weights, increased litter incidence of 
bent ribs and bent scapula; however, the incidence of bent scapula and bent ribs 
was not increased when samidorphan was administered in combination with 
olanzapine compared to the incidence with samidorphan alone. Administration 
of olanzapine/samidorphan at 6/200 mg/kg/day also increased resorptions and 
post-implantation loss, with correlating lower mean viable fetuses and litter size. 
The no observed adverse effect level (NOAEL) for embryofetal development is 
2/50 mg/kg/day, which is approximately 1/80 times the MRHD of 20 mg/10 mg 
olanzapine/samidorphan respectively, based on AUC.



Olanzapine 
Olanzapine was orally administered to pregnant rats and rabbits during the 
period of organogenesis at doses up to 18 mg/kg/day in rats and at doses up to 
30 mg/kg/day in rabbits (9 times and 30 times the MRHD of 20 mg/day based 
on mg/m2 body surface area, respectively), and no evidence of malformations 
was observed. In an oral rat embryofetal developmental toxicity study, early 
resorptions and increased numbers of nonviable fetuses were observed at a 
dose of 18 mg/kg/day (9 times the MRHD based on mg/m2 body surface area). 
Gestation was prolonged at 10 mg/kg/day (5 times the MRHD based on mg/m2 
body surface area). In an oral rabbit embryofetal developmental toxicity study, 
fetal toxicity (manifested as increased resorptions and decreased fetal weight) 
occurred at a maternally toxic dose of olanzapine at 30 mg/kg/day (30 times the 
MRHD based on mg/m2 body surface area).
Samidorphan 
Samidorphan was orally administered to pregnant rats during the period of 
organogenesis at doses of 25, 100, and 300 mg/kg/day, which are approximately 
29 to 742 times the MRHD of 10 mg/day based on AUC. Samidorphan was 
associated with an increased incidence of skeletal variations (unossified 
sternebrae and bent ribs) at maternally toxic doses of ≥100 mg/kg/day, and 
skeletal malformations (bent or misshapen forelimbs, hindlimbs, and/or scapula) 
at 300 mg/kg/day which are >248 and 742 times the MRHD based on AUC, 
respectively. The NOAEL for embryofetal development is 25 mg/kg/day, which is 
approximately 29 times the MRHD based on AUC. 
Samidorphan did not cause adverse effects on embryofetal development when 
orally administered to pregnant rabbits during the period of organogenesis at 
doses of 10, 30, and 90 mg/kg/day, which are up to approximately 143 times the 
MRHD based on AUC. 
Samidorphan was orally administered to pregnant rats during pregnancy and 
lactation at doses of 10, 30, or 100 mg/kg/day, which are approximately 7 to 188 
times the MRHD based on AUC. Reduced pup survival, lower birth weights, and 
decreased pup body weight gains were observed at 100 mg/kg/day, which is 188 
times the MRHD based on AUC. The NOAEL of 30 mg/kg/day is approximately 
36 times the MRHD based on AUC. There were no adverse effects on pup 
developmental landmarks, learning, memory, reflexes, or fertility.

Lactation

Risk Summary: Olanzapine is present in human milk. There are reports of excess 
sedation, irritability, poor feeding and extrapyramidal symptoms (tremors and 
abnormal muscle movements) in infants exposed to olanzapine through breast 
milk. There is no information on the effects of olanzapine on milk production. There 
are no data on the presence of samidorphan or the combination of olanzapine 
and samidorphan in human milk, the effects on the breastfed infant or the effects 
on milk production. When samidorphan was administered to lactating rats, 
samidorphan and a metabolite were detected in the plasma of nursing pups, likely 
due to the presence of samidorphan in milk. Infants exposed to LYBALVI should 
be monitored for excess sedation, irritability, poor feeding and extrapyramidal 
symptoms (tremors and abnormal muscle movements). 
The development and health benefits of breastfeeding should be considered along 
with the mother’s clinical need for LYBALVI and any potential adverse effects on the 
breastfed infant from LYBALVI or from the underlying maternal condition.
Females and Males of Reproductive Potential 

Infertility
Females 
Based on the pharmacologic action of olanzapine (D2 antagonism), treatment with 
LYBALVI may result in an increase in serum prolactin levels, which may lead to a 
reversible reduction in fertility in females of reproductive potential.
Pediatric Use: The safety and effectiveness of LYBALVI have not been established in 
pediatric patients. 
Geriatric Use: Clinical studies of LYBALVI did not include sufficient numbers of 
patients 65 years of age and older to determine whether they responded differently 
than younger adult patients.
Olanzapine: Of the 2,500 patients in premarketing clinical studies with orally 
administered olanzapine, 11% (263) were 65 years of age or over. Elderly patients 
with dementia-related psychosis treated with antipsychotic drugs are at an 
increased risk of death. LYBALVI is not approved for the treatment of patients with 
dementia-related psychosis. 
Studies in elderly patients with dementia-related psychosis have suggested that 
there may be a different tolerability profile in this population compared to younger 
patients with schizophrenia. Elderly patients with dementia-related psychosis 
treated with olanzapine are at an increased risk of death compared to placebo. 

•   In placebo-controlled studies of olanzapine in elderly patients with dementia-
related psychosis, there was a higher incidence of cerebrovascular adverse 
events (e.g., stroke, transient ischemic attack) in patients treated with 
olanzapine, compared to patients treated with placebo. 

•   In five placebo-controlled studies of olanzapine in elderly patients with 
dementia-related psychosis (n=1,184), the following adverse reactions were 
reported in olanzapine-treated patients at an incidence of at least 2% and 

significantly greater than in placebo-treated patients: falls, somnolence, 
peripheral edema, abnormal gait, urinary incontinence, lethargy, increased 
weight, asthenia, pyrexia, pneumonia, dry mouth and visual hallucinations.  
The rate of discontinuation due to adverse reactions was greater with 
olanzapine than with placebo (13% vs 7%).

Consider a lower dosage of the olanzapine component of LYBALVI in geriatric 
patients who may have decreased clearance or an exaggerated pharmacodynamic 
response to olanzapine (e.g., oversedation).
Hepatic Impairment: Olanzapine and samidorphan plasma exposures were found 
to be higher in subjects with moderate hepatic impairment than in subjects with 
normal hepatic function. The effect of severe hepatic impairment was not studied. 
The higher plasma exposure in patients with moderate hepatic impairment was 
not expected to be clinically relevant. No dose adjustment of LYBALVI is needed in 
patients with hepatic impairment.
Renal Impairment: Plasma exposure to olanzapine and samidorphan was higher 
in patients with severe renal impairment (eGFR 15 to 29 mL/minute/1.73 m2) 
compared to those with normal renal function. No dose adjustment of LYBALVI is 
needed in patients with mild (eGFR 60 to 89 mL/minute/1.73 m2), moderate (eGFR 
30 to 59 mL/minute/1.73 m2), or severe renal impairment (eGFR 15 to 29 mL/
minute/1.73 m2). 
The effect of LYBALVI in patients with end-stage renal disorder was not studied. 
LYBALVI is not recommended for patients with end-stage renal disorder (eGFR of 
<15 mL/minute/1.73 m2).
OVERDOSAGE

Human Experience: There is limited clinical experience with overdose with LYBALVI. 
In premarketing clinical trials of LYBALVI involving 861 patients, overdose of 
LYBALVI was identified in 7 patients. This included 4 patients with accidental 
overdose, 2 with intentional overdose, and 1 due to a medication administration 
error. None of the reported overdoses was associated with a fatal outcome. There 
was a reported ingestion of 11 tablets of LYBALVI 10 mg/10 mg (5.5 times and 11 
times the maximum recommended daily dosage of the olanzapine and samidorphan 
components of LYBALVI, respectively). The patient was found unresponsive and 
admitted to the hospital. Medical treatment included fluids, electrolytes, a diuretic, 
and a detoxicant; the patient stabilized within 2 days. 
In postmarketing reports of overdose with olanzapine, a component of LYBALVI, 
symptoms included agitation/aggressiveness, dysarthria, tachycardia, various 
extrapyramidal symptoms, and reduced level of consciousness ranging from 
sedation to coma. Less commonly reported symptoms include: aspiration, 
cardiopulmonary arrest, cardiac arrhythmias (such as supraventricular tachycardia 
and 1 patient experiencing sinus pause with spontaneous resumption of normal 
rhythm), delirium, possible neuroleptic malignant syndrome, respiratory depression/
arrest, convulsion, hypertension, and hypotension. In 1 case of death, the amount 
of acutely ingested olanzapine was reported to be possibly as low as 450 mg; 
however, in another case, a patient was reported to survive an acute olanzapine 
ingestion of approximately 2,000 mg.
Management of Overdose: No specific antidotes for LYBALVI are known. In 
managing overdose, provide supportive care, including close medical supervision 
and monitoring, and consider the possibility of multiple drug involvement. If an 
overdose occurs, consult a certified Poison Control Center (1-800-222-1222) for 
additional overdosage management recommendations.
To report SUSPECTED ADVERSE REACTIONS, contact Alkermes, Inc. at  

1-888-235-8008 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch. 

PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Medication Guide).
This Brief Summary is based on LYBALVI full Prescribing Information  
(revised: May 2021).
Distributed by:
Alkermes, Inc.
852 Winter Street
Waltham, MA 02451-1420
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Association of ECT With Risks of All-Cause Mortality and Suicide in Older 
Medicare Patients
Older individuals with psychiatric disorders are at signifi cant risk of mortality and 
suicide. This carefully controlled observation design study examines the association 
between ECT and all-cause mortality and suicide in more than 40,000 individuals. 
ECT was associated with a substantial (39%) reduction in mortality risk for up to 1 
year and a signifi cant but short-term reduction in suicide risk (44% reduction up 
to 3 months following discharge from a hospital). The fi ndings support greater 
consideration of ECT for inpatients with mood disorders at short-term risk of suicide.

E�  cacy and Safety of Lumateperone for Major Depressive Episodes 
Associated With Bipolar I or Bipolar II Disorder: A Phase 3 Randomized 
Placebo-Controlled Trial
Lumateperone is a mechanistically novel antipsychotic that is FDA-approved for 
the treatment of schizophrenia. A recent trial showed that lumateperone, 42 mg, 
signifi cantly improved symptoms of depression in individuals experiencing major 
depressive episodes associated with either bipolar I or bipolar II disorder. Treatment 
was generally well tolerated with low risk of extrapyramidal symptoms and minimal 
prolactin, weight, or metabolic changes.
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25 years ago this month: Complicated Grief As a Disorder Distinct From 
Bereavement-Related Depression and Anxiety: A Replication Study
It may have taken 25 years, but the disorder described in this article will soon be getting 
its DSM due when prolonged grief disorder appears in the revised edition of DSM-5.
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