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and how to handle missed injections.

Acknowledgements
• This activity is supported by educational grants from Alkermes
• This activity has been developed and accredited by Creative
Educational Concepts, Inc.; Lexington, KY
(www.ceconcepts.com) and the College of Psychiatric and
Neurologic Pharmacists; Lincoln, NE (www.cpnp.org)

Where Have We Been
and Where Are We Going?
Exploring Contemporary
and Evolving
Pharmacotherapeutic Treatment
Approaches for Schizophrenia

History of Antipsychotic Development
Chlorpromazine introduced in 1952 as adjunct in anesthesia to prevent shock, noted benefits in acutely
psychotic patients to reduce excitement

Key Historical Considerations
• Differentiating antipsychotic effect vs
• Psychopharmacology as a practice area
tranquilization
• Studying how and why the medications work for
• “Positive” vs “negative” symptoms

• Preventing relapse

• Developing acute and maintenance
treatment approaches

• Determining efficacy

• Developed “gold-standard” of
randomized, controlled clinical trials

psychiatric conditions
• Dopamine hypothesis developed
•

Long-acting injectable antipsychotics introduced 1960s

•
•

Clozapine introduced in the 1970s
Additional second-generation antipsychotics
introduced in the 1990s
Long-acting injectable second-generation
antipsychotics introduced in 2000s

• Dopamine hypothesis expanded to include
serotonin targets in drug design

•

Carpenter WT, Davis JM. Mol Psych. 2012.

History of LAIs
• Fluphenazine decanoate, in sesame seed oil

• Fluphenazine enanthate approved for marketing in 1967; in 1972, fluphenazine decanoate replaced it as it has
a longer half-life; among inpatients in New York state, the average dose is ~38 mg administered every 2 weeks
(maximum approved dose is 100 mg/2 weeks)
• Available as 25 mg/mL 5-mL vials, 21G needles used
• No oral supplementation; no refrigeration needed
• Inject via Z-track method

• Haloperidol decanoate, in sesame seed oil

• Approved for use in the USA in 1986; among inpatients in New York State, the average dose is 135 mg
administered monthly (maximum approved dose is 450 mg/4 weeks)
• Available as 50 mg/mL and 100 mg/mL in 1 mL and 5 mL ampules/vials, 21G needles used; do not exceed 3
mL injection volume
• No oral supplementation if appropriate loading dose strategy utilized; no refrigeration needed
• Inject via Z-track method

• Originally, not widely accepted: fears of adverse effects, lack of efficacy, fear of imposing
treatment on patients

Brissos S, et al. Ther Adv Psychopharmacol. 2014; Citrome L. Expert Rev Neurother. 2013.

Advances and Gaps in Schizophrenia Management
•

Recent advances in schizophrenia management

•

Continuing challenges

•

Suboptimal treatment issues contribute to $156 billion dollars annually spent on this disease and its
burden ranking in the most costly diseases worldwide

•
•
•
•
•
•

Evolving nosology and diagnostic criteria
Increased work in genetics and biomarkers
Better recognition and management of medical comorbidities
Introduction of neuromodulation technologies
Psychosocial rehabilitation and psychosocial treatments
Consideration of subgroups

•
•
•
•
•
•

Inadequate symptom response
Presence of negative and cognitive symptoms
High rates of relapse and rehospitalization
High rates of morbidity and early mortality
Inadequate medication adherence
COVID-19 pandemic may exacerbate relapses of psychosis

Janicak PG, et al. Schizophrenia: Recent Advances in Diagnosis and Treatment. 2014; Mahgerefteh S, et al. Psychiatric Times. 2006; Haddad PM, et al. Patient Relat
Outcome Meas. 2014; Dufort A, Zipursky RB. Clin Schizophr Relat Psychoses. 2019; Miller B. Psychiatric Times. 2016; Cloutier M, et al. J Clin Psychiatry. 2016.

Factors Affecting the Course and Outcome
of Schizophrenia
Ineffective
Treatment

Persistence of Symptoms
and Treatment
Discontinuation

Progression and Chronicity
of Illness/Treatment
Resistance

Relapse

Lieberman JA, et al. Neuropsychopharmacology. 1997.

Why Is Relapse Prevention Important?
• Functional decline occurs with each relapse that may be
irreversible
• Neurodegeneration occurs
• Preventing relapse is a key goal included in many international
clinical guidelines for schizophrenia
• “Minimizing risk of relapse in a remitted patient is a high
priority, given the potential clinical, social, and vocational costs
of relapse”
Correll CU, et al. World Psychiatry. 2018; NICE. https://www.nice.org.uk/guidance/cg178; Barnes TR, et al. J Psychopharmacol. 2011.

Risk of Relapse in Schizophrenia
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Robinson DG, et al. Arch Gen Psychiatry. 1999.

Illness Course May Worsen with Each Relapse

Gardner KN, Nasrallah HA. Curr Psychiatry. 2015; Lieberman JA. J Clin Psychiatry. 1996; Birchwood M, et al. Br J Psychiatry. 1998.
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Van Haren NE, et al. Neuropsychopharmacology. 2007.

Additional Challenges in Patient Care

COVID-19—The Pandemic

https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6

The Impact of Pandemics on Mental Health
• Disease spread mitigation strategies of self-isolation and social distancing
• May increase fear, anxiety, worry, depression

• History of psychosis with pandemics

• “Psychosis of influenza”
• Lower utilization of mobile phones and technology further isolating
• Increased paranoia related to contamination

• Those with psychosis may be more susceptible to social isolation,
unemployment, homelessness, relationship instability, domestic violence,
worsening physical health given sensitivity to social determinants of health
• Potential of pandemic-related suicide increases in those with psychosis
Brown E, et al. Schizophr Res. 2020; Anglin DM, et al. JAMA Psychiatry. 2020; Brooks SK, et al. Lancet. 2020;
Kepinska AP, et al. Front Psych. 2020; Chan SMS, et al. Int J Geriatr Psychiatry. 2006.

What Have We Learned from COVID-19 So Far?
• Direct exposure and intensity of exposure to COVID-19 negatively affects
mental health1
• Perceived impact of COVID-19 on livelihood predicts mental health
problems1
• Use of cognitive and prosocial coping activities is beneficial1
• Expect increases in depression and anxiety and overall deterioration of
mental health2
• High social media exposure increases depression and anxiety3
• Healthcare workers can expect to experience psychological effects4
1Guo

J, et al. Int J Environ Res Public Health. 2020; 2Choi EPH, et al. Int J Environ Res Public Health. 2020; 3Gao J, et al. PLoS ONE. 2020; 4Kisely S, et al. BMJ. 2020.

Comparison of Low- and High-Risk Exposure
of Healthcare Workers to Viral Pandemics
Risk Factors
•
•
•
•
•
•
•
•
•

Female
Younger
Parents of dependent children
Social isolation
Fear of infecting family
Pre-existing mental or physical health
Less work experience
Part time
Increased contact with affected patients

Kisely S, et al. BMJ. 2020.

Impact of COVID-19 on Psychosis
• Literature review of patients with psychotic disorder or considered
high risk of psychosis and exposed to an epidemic/pandemic
• 2,989 papers identified, narrowed to 14 papers from 13 studies via
EPHPP tool
• Included case reports, surveys, chart reviews, service evaluation,
cohort study

• Epidemics/pandemics included: SARS, Ebola, MERS, H1N1, and
COVID-19

Brown E, et al. Schizophr Res. 2020.

Impact of COVID-19 on Psychosis
• Presence of psychosis may result in reduced motivation to comply with
infection control and physical distancing recommendations
• New incident cases in older patients may have resulted secondary to
psychosocial stressors
• Exposure to virus during a pandemic increases risk of developing psychosis
• Patients may develop coronavirus-related psychosis associated with steroid
treatment or virus exposure, pre-existing vulnerabilities, and increased
psychosocial stress
• In scaling back in-person services, consider proper use of telehealth options
• Psychosis that develops may respond to antipsychotic therapy
Brown E, et al. Schizophr Res. 2020.

Evaluating Current Practices
in Treating and Managing
Schizophrenia

Signs and Symptoms of Schizophrenia
• Positive symptoms
• Hallucinations, delusions, paranoia, agitation
• Negative symptoms
• Social withdrawal, avolition, alogia
• Cognitive symptoms
• Impaired executive functioning, confusion, memory loss
• Mood symptoms
• Social and occupational dysfunction
• Unable to work or go to school

Currently Available Second-generation LAIs*
Key
Component
Risperidone
Paliperidone
Aripiprazole

Olanzapine

Generic Name

Brand Name

Risperidone Long-acting Injection (IM)

Risperdal Consta®

Risperidone Extended-Release (SQ)

Perseris®

Paliperidone Palmitate Extended Release (IM) [once monthly]

Invega Sustenna®

Paliperidone Palmitate Extended Release (IM) [3-month]

Invega Trinza®

Aripiprazole Extended-Release (IM)

Abilify Maintena®

Aripiprazole Lauroxil Extended-Release (IM)

Aristada®

Aripiprazole Lauroxil Nanocrystals Extended-Release (IM)

Aristada Initio®*

Olanzapine Pamoate (IM)

Zyprexa Relprevv®

*See the the COVID Connections: LAIs Resource for more information.

FDA Prescribing Information.

Schizophrenia Guidelines Recognize LAIs
as a Treatment Option
• NICE (2014): Consider LAI for people with schizophrenia who would prefer such
a treatment after an acute episode, or where avoiding covert nonadherence
(either intentional or unintentional) to antipsychotic medication is a clinical
priority
• APA (2004 and 2019 DRAFT): Patients with recurrent relapses related to
nonadherence (poor or uncertain history) are candidates for a LAI antipsychotic
medication, as are patients who prefer this mode of administration
• RANZCP (2005): Despite psychosocial adherence interventions a patient
repeatedly fails to adhere to necessary medication and relapses frequently
APA, American Psychiatric Association;
NICE, National Institute for Health and Care Excellence;
RANZCP, Royal Australian and New Zealand College of Psychiatrists.
NICE. https://www.nice.org.uk/guidance/cg178; Lehman AF, et al. Am J Psych. 2004;
APA. https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines; Galletly C, et al. Aust N Z J Psychiatry. 2016.

Taking a Closer Look
at Evolving Mechanisms
of Action and New Strategies
for Schizophrenia Treatment
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Second-generation Antipsychotic Receptor Activity
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Asenapine
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APA. https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines.

Side Effect Considerations
of First-generation Antipsychotics
Medication
Low Potency

Sedation, Anticholinergic, Orthostasis

EPS

Higher

Lower

Lower

Higher

chlorpromazine
Intermediate Potency
loxapine
High Potency
haloperidol
fluphenazine

Side Effect Considerations
of Second-generation Antipsychotics
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Newest FDA Approvals for Schizophrenia
• Lumateperone (approved 12/23/2019)
• MOA: 5HT2A receptor antagonist, serotonin transporter inhibitor, D2S
receptor partial agonist, D1 and D2L receptor antagonist, dopamine
phosphoprotein modulator, indirect glutamatergic N2B phosphoprotein
modulator, and D1 dependent increase in NMDA/AMPA by mTOR pathway

• Asenapine transdermal patch (approved 10/15/2019)
• MOA: 5HT1A receptor partial agonist, 5HT1B/2A/2B/2C6/2C7 receptor
antagonist, D1/2/3/4 receptor antagonist, alpha 1/2A/2B,2C receptor
antagonist

• ALKS3831 (olanzapine/samidorphan) PDUFA date set for 11/15/2020
https://phrma.org/report/Medicines-in-Development-For-Mental-Illness-2019-Report.

Research Drug Targets in Schizophrenia
• PDE9A inhibitor
• PDE10A inhibitor
• Combined M1/M4 receptor agonist, peripheral
muscarinic antagonist
• Deuterated D-serine
• Voltage-gated sodium channel blockade
• Combined D2/D3 receptor antagonist,
5HT2C/2A receptor antagonist, alpha-1
receptor antagonist
• Combined D2/D3/D4 receptor partial agonist,
5HT1A/2A receptor partial agonist, 5HT2B/6/7
receptor antagonist
• 5HT6 receptor antagonist
• AMPA receptor modulator

• GPR139 agonist
• DAAO inhibitor
• Combined 5HT2A receptor antagonist, sigma-2
receptor antagonist
• Combined 5HT1A receptor agonist, trace amine
associated receptor (TAAR) 1 agonist
• Glycine transporter 1 inhibitor
• D1 receptor modulator
• GABA alpha 5 receptor modulator
• Long-acting injectable formulations
•
•
•

Brexpiprazole
Risperidone
Lumateperone

https://phrma.org/report/Medicines-in-Development-For-Mental-Illness-2019-Report; Krogmann A, et al. CNS Spectr. 2019.

Other Products in Development
• Risperidone in situ microparticles (ISM): injected IM once-monthly
• Oral supplementation may not be necessary
• Reconstitution is needed

• 6-month risperidone removable implant for SQ insertion
• Implanted in upper arm
• Ability to remove for urgent discontinuation

• Risperidone injectable suspension intended for SQ use

Citrome L. Clin Schizophr Relat Psychoses. 2018.

Explore the Evolving Role
of LAIs in the Schizophrenia
Treatment Paradigm

Risperidone Microspheres Long-acting Injectable*
• Polymeric microspheres gradually break down over several weeks
• FDA approved for the treatment of schizophrenia in 2003 and bipolar disorder
in 2009
• Initial approval: treatment of schizophrenia based on PO data and a 12-week
efficacy trial of microspheres
• Small initial release of the drug (<1%); lag time of 3 weeks
• Requires oral supplementation at initiation and when increasing dose

*See the the COVID Connections: LAIs Resource for more information.

Citrome L. Expert Rev Neurother. 2017; Kane MJ, et al. Am J Psychiatry. 2003.

Paliperidone Palmitate Long-acting Injectable*
• Paliperidone palmitate is an aqueous suspension using a proprietary technique called “nanocrystal”
technology
• Acute efficacy was established by 4 short-term (one 9-week and three 13-week) double-blind,
randomized, placebo-controlled, fixed-dose studies of acutely relapsed adult inpatients with
schizophrenia
• In 3 longer-term studies, treatment with paliperidone palmitate at doses between 39 mg and 156 mg
significantly delayed the time to recurrence of symptoms of schizophrenia after 24 weeks of maintained
symptom stability
• In a 15-month randomized, double-blind, placebo-controlled study, paliperidone palmitate monotherapy
or combined with mood stabilizers/antidepressants delayed time to recurrence of psychotic or mood
symptoms in persons with schizoaffective disorder
• Three-month formulation FDA approved May 2015 in the United States for schizophrenia
• Dosing is 3.5 times the paliperidone palmitate once-monthly dose
• Does not require oral overlap at initiation

*See the the COVID Connections: LAIs Resource for more information.

Updated from Citrome L. Int J Clin Pract. 2010;
Fu DJ, et al. J Clin Psychiatry. 2015; Berwaerts J, et al. JAMA Psychiatry. 2015.

What Is 3-month Paliperidone Palmitate LAI?

How is it different from the 1-month formulation?
• The 3-month formulation was approved May 2015 in the United States for use in people
with schizophrenia who have been treated with the once-monthly formulation of
paliperidone palmitate for at least 4 months
• No oral overlap is required when going from once monthly formulation to 3-month formulation

• Denser and with a different particle size than the once-monthly formulation, the doses
available in the pre-filled syringes in aqueous solution are sufficiently small in volume that
they can be administered in the deltoid muscle; although, gluteal injection remains an
option
• Because the solution is denser, it requires vigorous shaking for at least 15 seconds prior to
administration of the pre-filled syringe, compared to the 10 seconds required for the 1-month
formulation

• Dose is determined by multiplying the once-monthly dose by 3.5
• Efficacy in delaying time to relapse and adverse event rates were similar between the two
formulations in a non-inferiority study
Updated from Citrome L. Int J Clin Pract. 2010;
Fu DJ, et al. J Clin Psychiatry. 2015; Berwaerts J, et al. JAMA Psychiatry. 2015.

Subcutaneous Risperidone*
• Sustained release formulation of risperidone FDA approved in 2018
• Administered by subcutaneous injection monthly
• Treatment of schizophrenia in adults
•

8-week phase 3 study demonstrated superiority to placebo on changes in the PANSS total score

•
•
•
•

Prefilled liquid delivery system
Prefilled with risperidone powder
Requires 60 cycles to mix the two together (1 cycle is pushing both syringes)
Administered SQ in the abdomen

• Two syringe mixing system

•
•
•
•

May develop lump for several weeks (avoid rubbing and any placement of belts or clothes)
Stored in refrigerator
Kit must come to room temperature for 15 minutes prior to mixing
Can be stored unopened for up to 7 days prior to administration; but after removal from fridge, must be
used within 7 days or discarded
• No oral overlap required, but established tolerability is recommended
*See the the COVID Connections: LAIs Resource for more information.

Nassar AF, et al. J Clin Psychopharmacol. 2016; Citrome L. Clin Schizophr Relat Psychoses. 2018.

Dose Conversions for Subcutaneous Risperidone
Product

Subcutaneous Risperidone Dose

3 mg oral risperidone 90 mg
4 mg oral risperidone 120 mg
25 mg every 2 weeks of risperidone LAI 90 mg
78 mg paliperidone palmitate monthly 60 mg (not available)
156 mg paliperidone palmitate monthly 90 mg

FDA Prescribing Information; Citrome L. Clin Schizophr Relat Psychoses. 2018; Laffont CM, et al. J Clin Pharmacol. 2015.

Olanzapine Pamoate Long-acting Injectable*
• OLAI (olanzapine pamoate long-acting injection) is a crystalline salt of olanzapine and
pamoic acid in water
• FDA approved in 2009
• Efficacy was established in 2 double-blind, randomized clinical trials of OLAI for the
treatment of acute schizophrenia and for the maintenance of response
• Therapeutic OLAI dosages are 150 mg every 2 weeks, 210 mg every 2 weeks, 300 mg every
2 weeks or every 4 weeks, and 405 mg every 4 weeks
• OLAI has essentially the same general tolerability as that of oral olanzapine; however, with
the depot there is the additional risk of a post-injection delirium sedation syndrome
occurring at a rate of 0.07% of injections, requiring a risk-management plan that includes
observing the patient for 3 hours after each injection

*See the the COVID Connections: LAIs Resource for more information.

Citrome L. Patient Prefer Adherence. 2009.

Aripiprazole Monohydrate Long-acting Injectable*
• Aripiprazole monohydrate is a water-based formulation available in vial kits of
400 mg and 300 mg, and in dual chamber prefilled syringe kits
• Starting dose 400 mg, can reduce to 300 mg
• Oral supplementation for 14 days required
• Efficacy established for both acute and maintenance use (FDA approved in
2013); also approved for bipolar I maintenance as a monotherapy (2017)
• Dosage adjustments are recommended in patients who are CYP2D6 poor
metabolizers and in patients taking concomitant CYP3A4 inhibitors and/or
CYP2D6 inhibitors for >14 days; do not prescribe with CYP3A4 inducers if these
will be used >14 days
*See the the COVID Connections: LAIs Resource for more information.

Citrome L. Expert Rev Neurother. 2013; Citrome L. Expert Rev Neurother. 2017;
Kane JM et al. J Clin Psychiatry. 2014; FDA Prescribing Information.

Aripiprazole Lauroxil Long-acting Injectable*
• Aripiprazole lauroxil is a pro-drug that is injected using a water-based pre-filled syringe and
aripiprazole is subsequently released from the muscle through an enzymatic process
• FDA approved in 2015, 2-month injection cycle approved in 2017
• Starting doses 441 mg, 662 mg, and 882 mg (equivalent to aripiprazole 300 mg, 450 mg,
and 600 mg, respectively), administered monthly, or 882 mg dose administered every 6
weeks, or 1064 mg dose administered every 2 months
• Oral supplementation for 21 days required (unless utilizing aripiprazole lauroxil nanocrystal
technology)
• Efficacy established in a 12-week acute study
• Dosage adjustments are recommended in patients who are CYP2D6 poor metabolizers and
in patients taking concomitant CYP3A4 inhibitors and/or CYP2D6 inhibitors or inducers for
>14 days
*See the the COVID Connections: LAIs Resource for more information.

Meltzer HY et al. J Clin Psychiatry. 2015; FDA Prescribing Information.

Aripiprazole Lauroxil Nanocrystal Technology*
• Prodrug of N-hydroxymethyl aripiprazole, a prodrug of aripiprazole
• Nano-crystalline milled dispersion of aripiprazole lauroxil “smaller crystals”
• Increased rate of dissolution—enhancing bioavailability—faster time to therapeutic
concentration
• FDA approved in 2018
• Minimizes the need for oral aripiprazole supplementation
• 30 mg oral aripiprazole on day 1 only
• Aripiprazole lauroxil nanocrystal technology 675 mg on day 1
• Aripiprazole lauroxil (441 mg, 662 mg, 882 mg, 1062 mg) on same day as above or up to 10
days after
• ALPINE study demonstrated aripiprazole lauroxil + aripiprazole lauroxil nanocrystals with
similar response to active control of paliperidone palmitate, less reported weight gain

*See the the COVID Connections: LAIs Resource for more information.

Ehret MJ, et al. Clin Schizophr Relat Psychoses. 2018;
Weiden PJ, et al. J Clin Psychiatry. 2020.

Is There a Case for Earlier Use of LAIs?
• Potentially decrease the percentage of time spent experiencing psychotic
symptoms
• Early presence of psychotic symptoms is the strongest predictor of long-term
symptoms and disability

• Potentially decrease number of psychotic episodes
• Patients experience a decrease in treatment response with subsequent exacerbations
• Neuropathological brain changes often progress with subsequent clinical episodes

• LAI antipsychotics allow for swift identification of overt nonadherence and
eliminate covert nonadherence

Sajatovic M, et al. Neuropsychiatr Dis Treat. 2018;
Correll CU, et al. J Clin Psychiatry. 2016.

Is There a Case for Earlier Use of LAIs?
“A paradigm shift is afoot in which the ‘last shall be first,’ namely, use of long-acting
injectable (LAI) antipsychotics, rather than being reserved for use only at the last stages
of schizophrenia, may be shifting to first-line treatment of early episodes of this illness.”

- Stahl SM. CNS Spectr. 2014.
Yet, one study finds that 38% of psychiatrists did not think they could use a LAI
in first-episode schizophrenia.

Patel MX. J Psychopharmacol. 2010.

First-episode Patients Have the Most to Gain
and the Most to Lose!

Gardner KN, Nasrallah HA. Curr Psychiatry. 2015; Lieberman JA. J Clin Psychiatry. 1996; Birchwood M, et al. Br J Psychiatry. 1998.

Starting an LAI*
Product

Oral Overlap

Loading Dose

Peak Levels

Aripiprazole monohydrate

14 days

N/A

5–7 days

Aripiprazole lauroxil

21 days or aripiprazole lauroxil
nanocrystal technology

Aripiprazole lauroxil nanocrystal technology
675 mg + 30 mg aripiprazole oral tablet +
first aripiprazole lauroxil injection

4 days

Olanzapine pamoate

N/A

210 mg/2 weeks or 405 mg/4 weeks for 8
weeks; or 300 mg/2 weeks for 8 weeks

7 days

Paliperidone palmitate
once monthly

N/A

Day 1—234 mg; Day 8—156 mg; 5 weeks
after the first injection, administer the
monthly maintenance dose

13 days

Paliperidone palmitate
every three months

N/A

Paliperidone palmitate monthly for 4 months
(recommend last 2 injections same dosage)

30–33 days

Risperidone microspheres

21 days

N/A

21 days

Subcutaneous risperidone

N/A

N/A

4–6 hours

*See the the COVID Connections: LAIs Resource for more information.

FDA Prescribing Information.

Dosage Conversions*
Product
Aripiprazole Monohydrate

Oral

Maintenance IM/SQ

N/A

Start with 400 mg/monthly and continue monthly; may be reduced to 300 mg monthly if adverse reactions
occur

Aripiprazole Lauroxil

10 mg
15 mg
≥20 mg

441 mg every month
662 mg every month, 882 mg every 6 weeks or 1064 mg every 2 months
882 mg every month

Olanzapine Pamoate

10 mg
15 mg
20 mg

Start at 210 mg/2weeks or 405 mg/4 weeks for first 8 weeks, then 150 mg/2 weeks or 300 mg/4 weeks
Start at 300 mg/2 weeks for first 8 weeks, then 210 mg/2 weeks or 405 mg/4 weeks
Start at 300 mg/2 weeks and continue

Paliperidone Palmitate **

3 mg
6 mg
9 mg
12 mg

78 mg monthly, may convert to 273 mg every 3 months with 3-month formulation
117 mg monthly, may convert to 410 mg every 3 months with 3-month formulation
156 mg monthly, may convert to 546 mg every 3 months with 3-month formulation
234 mg monthly, may convert to 819 mg every 3 months with 3-month formulation

Risperidone Microspheres

n/a

Subcutaneous Risperidone

3 mg
4 mg

Start with 25 mg/2 weeks (range of 12.5 mg/2 weeks to 50 mg/2 weeks)
90 mg/monthly
120 mg/monthly

*See the the COVID Connections: LAIs Resource for more information.
**(NOTE: Recommended schizophrenia maintenance dose is 117 mg monthly, however may be adjusted according to available monthly doses)

FDA Prescribing Information.

Continuing an LAI*
Product

Aripiprazole monohydrate

Olanzapine pamoate

Frequency

Monthly

2 weeks: 150, 210, 300 mg
4 weeks: 300, 405 mg

*See the the COVID Connections: LAIs Resource for more information.

Missed Doses
If 2nd and 3rd doses are missed
If >4 weeks and <5 weeks since last injection, administer as soon as possible.
If >5 weeks since last injection, restart oral aripiprazole for 14 days with next injection.
If 4th and subsequent doses are missed
If >4 weeks and <6 weeks since last injection, administer injection as soon as possible.
If >6 weeks since last injection, restart oral aripiprazole for 14 days with next injection.

No additional guidance

FDA Prescribing Information.

Continuing an LAI*
Dose of Last Aripiprazole
Lauroxil Injection

Time Since Last Injection

441 mg

≤6 weeks

>6 and ≤7 weeks

>7 weeks

662 mg

≤8 weeks

>8 and ≤12 weeks

>12 weeks

882 mg

≤8 weeks

>8 and ≤12 weeks

>12 weeks

1,064 mg

≤10 weeks

>10 and ≤12 weeks

>12 weeks

Supplement with single dose of
aripiprazole lauroxil nanocrystals or 7
days of oral aripiprazole

Re-initiate with single dose of
aripiprazole lauroxil nanocrystals AND a
single dose of oral aripiprazole OR
supplement with 21 days of oral
aripiprazole

Dose and administration for reinitiation of aripiprazole lauroxil

No supplement required

*See the the COVID Connections: LAIs Resource for more information.

FDA Prescribing Information.

Continuing an LAI*
Product

Paliperidone palmitate
once monthly

Paliperidone palmitate
every three months

Frequency

Management of Missed Maintenance Doses

Monthly

±7 day grace period after the initiation regimen has been completed
4 to 6 weeks since last injection: resume dosing as soon as possible
>6 weeks to 6 months since last injection: resume same dose previously stabilized on (unless was on
234 mg dose, then first two injections should be 156 mg each), administer the second injection one
week later at same dose, resume previously stabilized dose one month after second injection
If >6 months since last injection: restart dosing with recommended initiation

3 months

3½ to 4 months since last injection: administer as soon as possible and resume 3 month dosing schedule
4 months to 9 months since last injection (requires Day 1 and Day 8 re-initiation with monthly
paliperidone formulation)
• If on 273 mg give 78 mg Day 1, 78 mg Day 8, then 273 mg one month after Day 8
• If on 410 mg give 117 mg Day 1, 117 mg Day 8, then 410 mg one month after Day 8
• If on 546 mg give 156 mg Day 1, 156 Day 8, then 546 mg one month after Day 8
• If on 819 mg give 156 mg Day 1, 156 mg Day 8, then give 819 mg one month after Day 8
More than 9 months since last injection: re-start 1-month paliperidone

*See the the COVID Connections: LAIs Resource for more information.

FDA Prescribing Information.

Continuing an LAI*
Product

Frequency

Missed Doses

Risperidone microspheres

2 weeks

No additional reinitiation guidance
other than oral supplementation
recommended

Subcutaneous risperidone

Monthly

Receive next dose as soon as
possible

*See the the COVID Connections: LAIs Resource for more information.

FDA Prescribing Information.

Considerations When Selecting an LAI
• How often are the injections administered?
• What is the needle gauge?
• What is the injection volume?
• Is there a choice of injection site?
• Does this product require reconstitution?
• Is oral supplementation required?
• Does this product need refrigeration?
• Are there any special requirements for observation?
• Are there any important drug-drug interactions, and can they be remedied?
• Missed doses: what is the “grace period”?
• Is reimbursement an issue if used “off-label”?

Question to Consider during this
Health Emergency Resulting from COVID-19
• During this pandemic the use of LAI antipsychotics can be an
important treatment option in helping patients maintain psychiatric
stability. However, what are your thoughts about switching patients to
oral agents during this pandemic?
• University of Pittsburgh Study reported only a 10% reduction in LAIs
administered
• Benefits of rapid planning, workflow changes addressed, PPE used early,
low staff turnover, adjacent pharmacy, and 25 years of established services

Gannon JM, et al. Schizophr Res. 2020.

RIS and PALI Choices Differ
Risperidone
Microspheres

Paliperidone Palmitate
Monthly

Paliperidone Palmitate
Every Three Months

Risperidone
Subcutaneous

2003

2009

2015

2018

Other indications

Bipolar disorder

Schizoaffective disorder

None

None

Injection sites

Deltoid or gluteal

Deltoid or gluteal
(Initiation doses deltoid only)

Deltoid or gluteal

Subcutaneous

Needle gauge

20G or 21G

22G or 23G (23G option for monthly only)

22G

18G

~2 mL

0.25 to 1.5 mL (monthly)
0.88 to 2.6 mL (3 month)

312 mg/mL; range 0.9 mL (273 mg)
to 2.6 mL (819 mg)

0.6 mL (90 mg),
0.8 mL (120 mg)

Every 2 weeks

Monthly (every 3 months for the 3-month
formulation)

3 months

monthly

25 mg

234 mg Day 1 + 156 mg Day 8 in deltoid

After treatment with 1-month
paliperidone palmitate for at least 4
months: 273 mg, 410 mg, 546 mg,
819 mg (3.5 times the last dose of
the once monthly formulation)

90 or 120 mg

25 mg
(max 50 mg)

117 mg (range 39 to 234 mg); dose for 3 month
formulation = 3.5 x once monthly dose)

Same as above

90 or 120 mg

Oral supplement

Yes

No

No

No

Reconstitution

Yes

No

No

Yes

Refrigeration

Yes

No

No

Yes

Observation

No

No

No

No

Year approved

Injection volume
Injection frequency

Starting dose

Maintenance dose

Citrome L. Expert Rev Neurother. 2013. FDA Prescribing Information.

Aripiprazole Choices Differ As Well
Aripiprazole Monohydrate
Indications Schizophrenia, bipolar I maintenance
Available in the United States 2013
Strengths available 300 mg, 400 mg
Recommended dose
Requires adding diluent

400 mg (300 mg in patients with adverse
reactions)
Yes, but pre-filled dual-chambered syringe
available in addition to vial kits

Injection frequency Monthly
Injection site Deltoid or gluteal
Needle sizes 1 inch 23G, 1.5 inch 22G, 2 inch 21G
Injection volume

1.5 mL and 2.0 mL, for the 300 mg and 400 mg
strengths, respectively

Oral supplementation 14 days
Early injection 26 days after last injection
Oral supplementation missed doses
As long as 2 weeks
“grace period”
OK with CYP2D6 and/or CYP3A4
Yes, with dose adjustments
inhibitors >14 days
OK with CYP3A4 inducers >14 days No
Storage requirements Room temperature

Aripiprazole Lauroxil
Schizophrenia
2015
441 mg, 662 mg, 882 mg, and 1064 mg;
675 mg as aripiprazole lauroxil nanotechnology crystals
441 mg, 662 mg, 882 mg, and 1064 mg;
675 mg (nanotechnology crystals)
No, pre-filled syringe “tap and shake”
Monthly (441 mg, 662 mg, 882 mg) or every 6 weeks
(882 mg) or every 2 months (1064 mg);
Nanocrystals administered as a one-time initiation dose
Deltoid (441 mg only) or gluteal
1 inch 21G, 1.5 inch 20G, 2 inch 20G
1.6 mL, 2.4 mL, 3.2 mL, and 3.9 mL for the 441 mg, 662 mg,
882 mg, and 1064 mg strengths, respectively
21 days (1 day if nanocrystal formulation is used to initiate)
14 days after last injection
As long as 4 weeks
Yes, with dose adjustments
Yes, with dose adjustments
Room temperature

Adapted from Citrome L. Expert Rev Clin Pharmacol. 2016; Citrome L. Expert Rev Neurother. 2017; FDA Prescribing Information.

OLZ Choice Is Limited to One Option
Olanzapine Pamoate
Year approved
Other indications

2009
No

Injection sites

Gluteal

Needle gauge

19G

Injection volume
Injection frequency

1.0 to 2.7 mL
Every 2 or 4 weeks

Starting dose

Varies from 210 mg every 2 weeks or 405 mg every 4 weeks to 300 mg every 2 weeks

Maintenance dose

Varies from 150 mg every 2 weeks or 300 mg every 4 weeks to 300 mg every 2 weeks

Oral supplement

No

Reconstitution

Yes

Refrigeration

No

Observation

3 hours
Citrome L. Expert Rev Neurother. 2017.

Conclusions
• In patients with schizophrenia, relapse prevention is of the utmost importance
• Prior experience with viral pandemics suggests there will be an increase in mental
health related care needs, including psychosis
• Relapse is related to increased hospital readmission, suicide rate, and overall
healthcare costs
• Preventing relapse today can make a difference for a lifetime

• Adherence to antipsychotics can decrease relapse rates and should be strongly
considered as a treatment consideration
• Poor adherence is common
• COVID-19 self-quarantining and isolation serve as new barriers
• LAIs can reduce the risk of relapse and hospital readmission

