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Overview
This CME activity evaluates the efficacy, safety, and tolerability of long-acting injectable antipsychotics (LAIs) versus placebo, versus oral 
antipsychotics, and among LAIs; reviews the effect of LAI treatment on effectiveness, patient-centered service delivery, and health care 
cost outcomes; and provides guidance on when to consider LAI treatment as well as best clinical practices that can maximize acceptability 
and experience for all stakeholders.

CME Objectives
After completing this educational initiative, you should be able to:

• Evaluate and interpret efficacy, safety, and outcomes data for LAIs for schizophrenia
• Select the most appropriate patients for LAI intervention
• Institute collaborative discussions with patients that include incorporating LAIs as a potential management option

Statement of Need and Purpose
Schizophrenia treatment has come a long way with the initial development of antipsychotics and then atypical antipsychotics.1,2 
However, effective symptom management still remains a problem in a large number of patients with schizophrenia.3 Relapse is a common 
occurrence, often due to lapses in medication adherence.4 Patient education regarding the need for consistent medication is critical, and 
improved relationships with physicians can greatly facilitate patients’ understanding of the necessity to consistently take schizophrenia 
medication.5

The risk of hospitalization has been significantly correlated with adherence and gaps in antipsychotic medication use.6 Looking at the 
effect of medication gaps reveals that even missing 1 to 10 days of medication leads to nearly twice the odds of hospitalization compared 
with a person who has no medication gaps.7 The risk of relapse increases with more time spent off an antipsychotic.8 There is also an 
increase in suicide attempt rate when atypical antipsychotic therapy is interrupted.9 Injectable medications can increase adherence, due 
to less frequent dosing schedules.10,11 Their use can improve schizophrenia outcomes, including symptom reduction12 and reduction 
in relapses13 and hospitalizations,12 and reduce risk of hospitalization compared with oral antipsychotics.14 However, stigma and 
misunderstanding of LAIs have limited the use of this approach.15 LAI use can also be limited because clinicians are unfamiliar with LAI 
antipsychotics and lack training in using them.
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Target Audience
This activity is designed to educate psychiatrists and other mental health care professionals who manage patients with schizophrenia.

Accreditation Statement
This activity has been planned and implemented in accordance with the accreditation requirements and policies of the Accreditation 
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Long-acting injectable antipsychotics (LAIs) are among the most effective treatments in psychiatry, yet they 
remain underutilized in clinical practice. Although LAIs are typically used to maintain treatment adherence in 
patients with chronic schizophrenia, recent research has suggested that they may also provide an effective 
treatment strategy for patients with early-phase or first-episode disease. In October 2015, a group of 8 experts 
on the management of schizophrenia and LAIs met to evaluate the evidence surrounding the efficacy, safety, 
and cost-effectiveness of LAIs and to develop practical recommendations regarding the clinical use, education, 
and unmet needs related to LAIs. Participants were also asked to rate the importance of several patient char-
acteristics when choosing an LAI versus an oral antipsychotic, from the perspectives of 4 different stakeholder 
groups: patients, health care professionals, families, and payers. The evidence review demonstrated that LAIs 
are superior to placebo for acute and maintenance treatment of schizophrenia and, in general, appear to be 
similar to one another in terms of schizophrenia relapse prevention. Study design impacts the demonstrated 
efficacy of LAIs versus oral antipsychotics, but recent database and randomized controlled studies favor the use 
of LAIs in early-phase schizophrenia patients. LAIs vary considerably in their propensity to cause certain adverse 
effects, including weight gain, metabolic effects, extrapyramidal symptoms, and prolactin elevation, and these 
differences can be used to help guide LAI selection. Some studies, but not all, have demonstrated significant 
reductions in health care utilization or overall costs with LAIs. The expert panel identified several barriers to 
LAI use in current practice, including clinician lack of knowledge, negative attitudes about LAIs, and resource 
and cost issues. The participants also identified a number of additional factors that should be considered when 
weighing the use of LAI therapy, including medication adherence, relapse risk and severity, cognitive impair-
ment, ease of use, substance misuse, access and cost, stigma, social support, patient autonomy, control over 
medication dosing, fear of needles, and the potential for patient harm due to relapses and associated loss of 
functioning. This evidence review, discussion, and summary recommendations may help clinicians, patients, 
families, payers, and other stakeholders to better characterize the role of LAIs in the treatment of schizophrenia.

(J Clin Psychiatry 2016;77[suppl 3]:1–24) 
dx.doi.org/10.4088/JCP.15032su1

G iven the high frequency of suboptimal adherence to oral 
antipsychotics and the strong link between nonadher-

ence and relapse, long-acting injectable antipsychotics (LAIs) 
are among the most effective treatments in psychiatry, yet 
they remain underutilized in clinical practice.1–4 LAIs have 
traditionally been used in patients with chronic schizophrenia 
who have frequent relapses accompanied by marked social 
and occupational disabilities. However, it is likely that LAIs 
may benefit patients beyond the population of those with a 
history of poor treatment adherence. Recent research has 
focused in particular on the efficacy of LAIs in early-phase 
or first-episode schizophrenia. Although patients with a first 
episode of psychosis often respond very well to initial anti-
psychotic therapy, few are able to attain long-lasting symptom 
remission or functional recovery.5 LAIs may provide an 
important treatment option for helping patients remain on 
therapy and reduce relapse risk and disease progression. As 
this supplement will demonstrate, LAIs may be underused for 
many reasons, including lack of familiarity among many phy-
sicians, inaccurate perceptions about safety and efficacy, cost 
and access to treatment, and negative perceptions of injectable 
therapy among patients, families, and providers.

This supplement was developed from a consensus 
roundtable that was held October 31, 2015. The goal of this 
roundtable was to examine current evidence regarding the 
role of LAIs in the treatment of schizophrenia in order to 

develop specific, practical recommendations for their use 
in clinical practice. The panel also identified areas in which 
additional research is needed to better understand LAI use for 
schizophrenia as well as health care policy and education goals 
to improve appropriate implementation of LAIs.

METHODS

A group of 8 experts on the management of schizophrenia 
and LAIs met to evaluate the evidence and to develop a set of 
recommendations regarding the clinical use, education, and 
unmet research needs related to LAIs. Attendees included 
representatives from academic and community psychiatry 
settings, the National Alliance on Mental Illness, and a com-
mercial insurance company. Six attendees provided brief 
presentations related to LAIs, including efficacy, safety, con-
siderations in clinical trial design, value and cost-effectiveness, 
patient selection, and optimizing LAI use. Participants dis-
cussed the information presented and used the information to 
develop recommendations for treatment, research, and policy.

Participants were also asked to rate the importance of sev-
eral patient characteristics when choosing an LAI versus an 
oral antipsychotic. They rated the importance of each charac-
teristic from the perspectives of 4 different stakeholder groups: 
patients, health care professionals, families, and payers. The 
importance of each characteristic and stakeholder group was 

© Copyright 2016 by Physicians Postgraduate Press, Inc.
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evaluated using a 10-point scale, in which 10 = an extremely 
important characteristic or a characteristic that trumps 
all other aspects when deciding to use an LAI and 1 = an 
extremely inappropriate characteristic or a characteristic 
that trumps all other aspects when deciding against using 
an LAI. The consensus opinion on the value of LAIs for each 
scenario and stakeholder group was presented with mean 
and standard deviation of the pooled ratings.

The first portion of this supplement reviews the efficacy 
and safety of LAIs, while the second part examines practical 
issues in LAI use. A series of recommendations is provided 
regarding treatment and patient selection, education about 
LAIs for patients and providers, and additional topics for 
research. Finally, the supplement concludes with recommen-
dations for identifying patients who should be considered 
for LAI therapy.

Part 1: Efficacy and SafEty of LaiS

Efficacy of LAIs Versus Placebo, Versus  
Oral Antipsychotics, and Among LAIs

LAIs versus placebo. Although LAIs are typically 
advocated for relapse prevention in patients with chronic 
schizophrenia,6 data from placebo-controlled, randomized 
controlled trials (RCTs) show that these agents also reduce 
symptoms when administered as first-line therapy in acutely 
ill patients.7–9

Placebo-controlled RCTs have also demonstrated 
reduction in relapses with long-acting formulations of 
second-generation antipsychotics (SGAs) administered at 
intervals of biweekly to once every 3 months, including pali-
peridone palmitate (39–156 mg every 4 weeks or 273–819 mg 
every 3 months), olanzapine pamoate (150 or 300 mg every 2 
weeks or 405 mg every 4 weeks), aripiprazole monohydrate 
(400 mg every 4 weeks), and aripiprazole lauroxil (441, 662, 
or 882 every 4 weeks or 881 mg every 6 weeks).10,11 RCTs that 
have compared LAI antipsychotics with placebo in patients 
with schizophrenia are summarized in Table 1.7–9,11–17

Notably, newer studies of SGA LAIs were sometimes 
discontinued prematurely on the basis of interim analyses 
demonstrating efficacy.11,17 This early discontinuation may 
underestimate the true magnitude of improvement that 
would have been observed had all patients been followed 
for a longer period of time (eg, 1 year), as was more typical 
with older studies of first-generation antipsychotics (FGAs).

LAIs versus oral antipsychotics. Many trials and several 
meta-analyses have compared the efficacy of LAI versus oral 
antipsychotics for the treatment of patients with schizophre-
nia. A meta-analysis of 21 RCTs (N = 5,176) found similar 
rates of relapse and all-cause discontinuation for patients 
treated with LAIs versus oral antipsychotics.18 Although 
the results of this analysis suggest that treatment outcomes 
appeared similar for LAIs and oral therapy, it should be 
recognized that the meta-analysis was associated with cer-
tain limitations. The studies varied in patient enrollment 
criteria and the ways in which relapse was defined. Most 
RCTs enrolled chronically ill patients with schizophrenia 
who had received antipsychotics for months or years. Most 
importantly, patients willing to be randomized to blinded 
treatment were likely less severely ill than those receiving 
LAIs in clinical care, and they also were more likely to be 
adherent to oral antipsychotics.18,19 It is also likely that trial 
participation itself had an impact on adherence to oral 
therapy, given enhanced attention as compared to usual 

practice. The results of studies that compared LAIs to oral 
antipsychotic agents are summarized in Table 2.20–46

Strong evidence for the superiority of LAIs over oral anti-
psychotics is demonstrated by mirror-image studies, in which 
patients receive LAIs after an initial treatment with oral anti-
psychotics, with each patient serving as his or her own control. 
A meta-analysis of 25 mirror-image studies (N = 4,066) found 
that LAIs were superior to oral antipsychotics for preventing 
psychiatric hospitalization.47 The results of mirror-image 
studies that compared outcomes before and after switch-
ing to LAIs can be found in references 48 through 72 (see 
also Supplementary eTable 1 at PSYCHIATRIST.COM). Although 
mirror-image studies assess more representative patients 
than RCTs, they have methodological drawbacks, which are 
discussed later (see Implications of Study Design).73

LAIs may be especially useful in early-phase or first-epi-
sode patients, a population that is characterized by frequent 
nonadherence. Two recently published RCTs provided evi-
dence for efficacy of LAIs in early-phase schizophrenia. In 
a 12-month study of 86 first-episode patients, relapse and/
or exacerbation of psychosis was noted for 5% of patients 
randomized to an LAI antipsychotic versus 33% with oral 
risperidone (relative risk reduction, 84.7%; P < .001).43 In 
another study, recently diagnosed (≥ 1–5 years) patients with 
schizophrenia were randomized to up to 2 years of open-label, 
rater-blinded treatment with paliperidone palmitate (n = 352) 
versus investigator’s choice of oral antipsychotic (aripipra-
zole, olanzapine, quetiapine, paliperidone extended-release, 
risperidone, or haloperidol; n = 363).74 Time to relapse was 
significantly longer for patients randomized to paliperidone 
palmitate than to oral antipsychotics (P = .0191); relapse rates 
were also lower (14.8% vs 20.9%; P = .032). In a prospective, 
nationwide cohort study conducted in Finland (N = 2,588), 
depot antipsychotics (risperidone depot, zuclopenthixol dec-
anoate, haloperidol decanoate, or perphenazine decanoate) 
were associated with a significantly reduced risk of rehos-
pitalization compared with the same antipsychotics in oral 
form (hazard ratio, 0.36; P = .007).75 A very recent random-
ized open-label study showed no advantage for LAIs over oral 
antispsychotics (see Table 2).39

LAIs versus LAIs. There is little evidence for superior 
efficacy of one LAI versus another. The results of studies 
that compared one LAI versus another are summarized in 
Table 3.76–80 Although symptom improvement and relapse 
rates are generally similar with different LAIs, differences 
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between LAIs have been reported for 
some other efficacy measures. For 
example, a recently published study 
(N = 295) compared aripiprazole once 
monthly 400 mg with paliperidone pal-
mitate once monthly on a rating scale of 
quality of life and functioning in patients 
with schizophrenia.80 At the end of the 
28-week study, the mean change from 
baseline on quality of life total score was 
significantly higher for patients treated 
with once monthly aripiprazole than 
paliperidone palmitate (P = .036), and 
the effect was driven by differences in 
younger patients (≤ 35 years).

Characteristics of LAIs. Characteris-
tics of selected FGA and SGA LAIs are 
summarized in Table 4.10,81–88 FGA LAIs 
(fluphenazine decanoate, haloperidol 
decanoate) are supplied in oil-based for-
mulations, which may be more painful to 
inject than water-based formulations of 
SGA LAIs. Injection intervals vary from 
once every 2 to 4 weeks (or monthly) with 
most agents, to 6 weeks with aripiprazole 
lauroxil 882 mg, and once every 3 months 
with paliperidone palmitate LAI. Oral 
supplementation is required during the 
first few weeks of treatment with some 
medications, including risperidone LAI 
(3 weeks), aripiprazole LAI (2 weeks), 
and aripiprazole lauroxil (3 weeks). 
Time to reach steady-state plasma con-
centration varies considerably among 
the different agents. Olanzapine pamoate 
requires a 3-hour postinjection observa-
tion period due to potential postinjection 
delirium and sedation.89

Summary and conclusions. LAIs are 
superior to placebo for acute and main-
tenance treatment of schizophrenia. 
Superiority of LAIs over oral antipsychot-
ics is most pronounced in mirror-image 
studies that arguably are more represen-
tative of usual care patients and practices. 
In general, LAIs appear to be similar to 
one another in terms of relapse pre-
vention, although differences in other 
domains have been reported.

Safety and Tolerability of LAIs Versus 
Placebo, Versus Oral Antipsychotics, 
and Among LAIs

Side effect liability is an important 
consideration when selecting antipsy-
chotics. Antipsychotics differ in their 
propensity to cause a wide range of 
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side effects including sedation, extrapyramidal symptoms 
(EPSs), weight gain, metabolic disturbance, and prolactin 
elevation.90 However, a simple division of FGAs and SGAs 
in terms of side effect profiles is today generally seen as 
simplistic and misleading, although in the past it was 
advocated. Adverse events (AEs) may contribute to poor 
treatment adherence and increased long-term morbidity, 
and they may limit the maximal level of functional recov-
ery that patients can achieve.91,92 Importantly, patients and 
physicians may differ in their perceptions of the importance 
of AEs. The roundtable participants felt that patients are 
more likely to respond to the subjective distress produced 
by side effects, whereas clinicians typically focus more on 
the objective severity of the AE and how this affects patient 
safety and risk. All of these issues should be addressed 
through shared decision-making and psychoeducational 
approach.93

Comparison of adverse events associated with anti-
psychotic drugs. AEs associated with LAIs generally 
follow the known AE profiles of the oral molecule. In a 
large meta-analysis of 15 antipsychotics in schizophrenia, 
antipsychotics were ranked by 5 different AE domains 
(sedation, EPSs, weight gain, prolactin elevation, and QTc 
elevation). Results indicated small to large differences in 
adverse events among antipsychotics90 that should be taken 
into consideration also when choosing among LAIs. A more 
recent meta-analysis of 16 RCTs (n = 4,902) showed that of 
119 reported adverse events, LAIs and oral antipsychotics 
did not differ significantly, aside from akinesia, low-density 
lipoprotein cholesterol change, anxiety (higher with LAIs), 
and prolactin change (lower with LAIs).93a

Differences in AE rates between antipsychotic drugs may 
be quantified using number needed to harm (NNH). NNH 
answers the question “How many patients would you need to 
treat with Intervention A instead of Intervention B before you 
would expect to encounter one additional outcome of interest 
that you would like to avoid?” In general, NNH values < 10 
for medication versus placebo denote potentially common 
AEs that can be expected to be seen frequently in day-to-day 
clinical practice.94–96 As shown in Supplementary eTable 2, 
NNH versus placebo can help to determine how often we 
can expect to encounter important adverse outcomes such 
as weight gain ≥ 7%, somnolence, or akathisia with different 
atypical antipsychotics.97,98

Overall, treatment discontinuation rates have generally 
been similar for patients treated with LAI antipsychotics 
versus the same oral agent.99 The most common AEs with 
LAIs are summarized in Supplementary eTable 3.82–88

Considerations in choosing an LAI. Practical issues that 
can help in selecting among LAIs are summarized in Table 5.97

Summary and conclusions. Information about adverse 
event differences among LAIs comes largely from indirect 
comparisons and spontaneously reported AEs. The available 
data suggest that LAIs vary considerably in their propensity 
to cause certain adverse effects, including weight gain, EPSs, 
and prolactin elevation. This information can be used to help 
guide the selection of LAIs.

Implications of Study Design
LAIs have been examined using several study design  

strategies—RCTs, mirror-image studies, and cohort studies—
each of which has strengths and limitations.18,73,77

Table 4. Characteristics of Selected First-Generation and Second-Generation Long-Acting Injectable Antipsychotics (LAI) in the 
United States of Americaa

Antipsychotic Base
Dose 

Interval
Dosage  

Strengths/Forms Starting Dose
Maintenance 

Dose
Oral 

Supplementation
Time to 

Peak Steady State
Postinjection 
Observation

Fluphenazine 
decanoate81

Oil Varies 25 and 100 mg/mL
ampoules/vials/syringes

Varies,
12.5 mg

Varies,
12.5–100 mg

No 2–4 d 2–3 mo No

Haloperidol decanoate82

(Haldol and others)
Oil 4 wk 50 and 100 mg/mL

ampoules
Varies,
50 mg

Varies,
300 mg

No 6–7 d 2–3 mo No

Risperidone 
microspheres83 
(Risperdal Consta)

Water 2 wk 25, 37.5, 50 mg 
vial kits

25 mg 25 mg
(25–50 mg)

3 wk 4–6 wk 1.5–2 mo No

Olanzapine pamoate84

(Zyprexa Relprevv)
Water 2 or 4 wk 210, 300, 405 mg 

vial kits
Varies,
up to 300 mg/ 
2 wk

Varies,
up to 300 mg/ 
2 wk

No 4 d 3 mo At least 3 
hours

Paliperidone palmitate 
LAI85

(Invega Sustenna)

Water Monthly 78, 117, 156, 234 mg
prefilled syringes

150 mg  
(day 1) +  
100 mg  
(day 8)

75 mg
(25–150 mg)

No 13 d 7–11 mo No

Paliperidone palmitate 
LAI86

(Invega Trinza)

Water Once 
every  
3 mo

273, 410, 546, 819 mg
prefilled syringes

Depending 
on once-
monthly dose

Varies,
273–819 mg

No 30–33 d Continues 
steady state 

at equivalent 
dose

No

Aripiprazole 
monohydrate87 
(Abilify Maintena)

Water Monthly 300, 400 mg
vial kits and dual-
chamber syringe

400 mg 400 mg
(300–400 mg)

2 wk 5–7 d 400: 4–8 mo;
300: 3–4 mo

No

Aripiprazole lauroxil88 
(Aristada)

Water Monthly 
(or 6 

weekly: 
882 mg)

441, 662, 882 mg
prefilled syringes

Varies,
441–882 mg

Varies, 
441–882 mg

3 wk 4 d 4–6 mo No

aData from package inserts of each antipsychotic and Citrome.10
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RCTs are usually considered the “gold standard” for com-
paring the efficacy and safety of different treatments. However, 
explanatory RCTs are most likely not the optimal study design 
for the comparison of LAIs with oral antipsychotics. Strengths 
of RCTs include objective rating of patient outcomes and the 
elimination of biases on the part of investigators, including 
expectations about the different treatments. However, this 
approach may not be the best way to study interventions with 
potential adherence benefits, as patients enrolled in RCTs 
may differ from the general patient population in important 
ways, including higher levels of motivation or willingness to 
comply with instructions. RCT patients may also have less 
severe disease than many of those seen in typical practice. 
In addition, the trial itself, with reminders for appointments, 
more comprehensive assessments, payments for participation, 
free medication, and so on, can impact adherence rates.

Mirror-image studies examine patients who are switched 
from one medication to another, comparing pretreatment 
with posttreatment study periods. This design is more reflec-
tive of actual clinical practice than an RCT. Expectation bias is 
inherent in the design of a mirror-image study and may affect 
the main outcome. In mirror-image studies of LAIs, patients 
have been switched from oral antipsychotics to LAIs, but no 
studies have examined reversing this switching sequence. 
This design is also subject to potential time or cohort effects 
(eg, changing hospitalization practices over time).

In cohort studies, patient selection bias is reduced com-
pared with other study types. However, the selection of 
medication in open studies may introduce bias by improving 
adherence. More importantly, patients selected for treatment 
with LAIs in cohort studies may be categorically different 
than those treated with oral antipsychotics, including having 
greater severity of illness and less illness insight or psychoso-
cial support. Therefore, it is important to identify and adjust 
for confounding factors. One analysis of outcomes from LAI 
studies found that as study designs shift toward real-world 

patient populations, LAIs are associated with a larger mag-
nitude of improvement on outcomes, such as relapses, 
hospitalizations, and all-cause discontinuation.100

Summary and conclusions. LAIs have been studied in 
RCTs, mirror-image studies, and cohort studies, each of 
which has its own strengths and limitations. Therefore, 
different methodological issues must be considered in the 
design and interpretation of clinical studies examining the 
effects of LAIs, creating a full picture only when viewed from 
these different angles.

Effect of LAIs on Adherence and Costs
Medication nonadherence in schizophrenia. Studies have 

demonstrated that approximately one-third of patients with 
schizophrenia are poorly adherent to oral medications at any 
time, whether this is evaluated using reports from patients, 
family members, other caregivers, or clinicians.101–104 More 
importantly, nonadherence is even higher when patients 
are followed over time. For example, in a study105 of more 
than 34,000 patients with schizophrenia in the Veterans 
Health Administration, approximately one-third were non-
adherent in any one year, but more than 60% of patients were 
nonadherent at some point during the 4-year study, where 
nonadherence was defined as an entire year with a medica-
tion possession ratio < 0.8. Consistent nonadherence across 
all 4 years of the study was noted for 18% of the patients. 
This suggests that medication adherence is suboptimal but 
also varies over the long-term treatment course. Detection 
of nonadherence in clinical practice is often challenging, 
and adherence assessed by patient self-report or physician 
judgment may be markedly lower than adherence measured 
using quantitative techniques, such as pill counting, phar-
macy records, or blood antipsychotic level tests.106 Potential 
clinical consequences of undetected medication nonadher-
ence include unnecessary antipsychotic medication or dosage 
changes, addition of concomitant medications, and labeling 

Table 5. Considerations in Selection of a Long-Acting Injectable Antipsychotic
Consideration Selecting a Long-Acting Injectable Antipsychotic (LAI)
Is the patient demonstrating adequate efficacy and tolerability 
on oral fluphenazine, haloperidol, risperidone, paliperidone, 
olanzapine, or aripiprazole?

• Switching to the corresponding LAI formulation is relatively simple
• For patients receiving oral risperidone, paliperidone palmitate may be 

considered for convenience
• For patients receiving oral fluphenazine or haloperidol, potential 

disadvantages should be weighted for using concomitant oral 
anticholinergic agents for the management of motor adverse effects, which 
adds complexity to the regimen and may interfere with memory and other 
cognitive functions

Is the patient being treated acutely, and is the patient averse to 
using oral medications?

• Consider LAI antipsychotics that do not require oral supplementation, 
where the clinical trials have demonstrated acute efficacy (either 
paliperidone palmitate or olanzapine pamoate)

Are weight gain and metabolic adverse effects a concern for this 
individual patient?

• Consider aripiprazole LAI, paliperidone palmitate, or risperidone 
microspheres among the second-generation antipsychotics, in that order

• A first-generation LAI antipsychotic may also be considered in this case
Is prolactin elevation a clinical concern for this individual patient? • Consider aripiprazole LAI

• Avoid paliperidone palmitate, risperidone microspheres, or first-generation 
LAI antipsychotics

Is cost the primary concern? • First-generation LAI antipsychotics may be the only option
Are any of the following people or entities not enrolled in the 
Olanzapine Pamoate Patient Care Program: patient, prescriber, 
health care facility, pharmacy?

• Olanzapine pamoate cannot be used
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of patients as “treatment resistant.”106,107 A 3-year, prospective 
study108 that examined functional outcomes associated with 
treatment adherence in patients with schizophrenia found 
that nonadherent patients had higher rates of several adverse 
outcomes, including psychiatric hospitalization (26.8% vs 
14.1% for nonadherent vs adherent patients, respectively), 
emergency care (10% vs 6%), arrest (8.4% vs 3.5%), violent 
behaviors (10.8% vs 4.8%), being the victim of a crime (15.1% 
vs 7.8%), and substance misuse (31.1% vs 21.5%).108

Poor treatment adherence is usually considered the pri-
mary clinical indication for LAI use, yet studies have reported 
that fewer than 20% of patients with schizophrenia receive 
LAIs, even when there is evidence of recent poor treatment 
adherence.40,109

Health care costs. Studies have examined how the use of 
LAIs affects overall health care cost of patients with schizo-
phrenia. One study110 compared treatment costs for patients 
with schizophrenia or schizoaffective disorder who were 
randomized to either risperidone LAI (n = 187) or the phy-
sician’s choice of an oral antipsychotic (n = 182). Overall, 
mean quarterly outpatient medication costs were higher for 
patients randomized to LAI ($3,028) than oral medication 
($1,913; P = .003), although total treatment costs did not 
differ significantly between the two treatments ($14,916 vs 
$13,980; P = .73). Health care utilization and costs have also 
been compared among propensity score–matched adults with 
schizophrenia in the Veterans Health Administration system 
who initiated use of either LAI or oral antipsychotics. During 
the 12-month follow-up period, patients treated with LAI 
compared to oral antipsychotics had significantly lower aver-
age inpatient costs, higher average pharmacy costs, and similar 
total health care costs.111

A recent Medicaid health care utilization study112 in the 
United States compared health care utilization and treatment 
costs for hospitalized patients with schizophrenia who had 
been on short-duration LAI treatment (defined as 30–79 
days; n = 2,856) versus longer-term LAI treatment (≥ 180 days; 
n = 2,838). The longer-term LAI patients had significantly 
lower levels of some health care utilization measures, including 
mean number of hospitalizations and mean length of hospital 
stay. Mean total hospital payments were 26% lower for patients 
in the long-term LAI group than those in the short-term LAI 
group, suggesting that the economic benefit of LAI therapy 
may increase over time. Lin and colleagues113 compared real-
world health care costs and medication adherence between 
patients with schizophrenia who initiated LAI (n = 394) versus 
oral antipsychotics (n = 2,610) using medical claims data from 
commercially insured patients. Schizophrenia-related hospital 
costs decreased by a mean of $5,981 in the LAI group and 
increased by a mean of $758 for patients who received oral 
antipsychotics (P < .001). Mean outpatient cost increased by 
$134 versus $568 for the LAI and oral antipsychotic groups, 
respectively (P = .023). The mean drug cost was $4,132 with 
LAIs versus $2,562 with oral agents (P < .001). Similar out-
comes were observed in patients with Medicare coverage.

The impact of LAI use on health care costs has also been 
examined in several international studies. A mirror-image 

study conducted in Taiwan48 examined treatment costs from 
medical claims data during 1 year before and after initiating 
LAI therapy. After a switch from oral to LAI antipsychotics, 
mean costs decreased for some outcomes (eg, inpatient ser-
vices, other nonmedication services) but increased for others 
(eg, outpatient psychiatry, medication costs). A mirror-image 
study performed with patients treated in public hospitals in 
Hong Kong114 found that switching from oral to LAI therapy 
was associated with significantly lower total medical costs 
driven largely by lower hospitalization costs, although outpa-
tient department and pharmacy costs significantly increased 
during the LAI treatment period. By contrast, a mirror-image 
study conducted in the United Kingdom,115 which included 
predominantly patients with schizophrenia, reported that 
in the year following LAI therapy initiation, total health 
care costs significantly increased along with inpatient bed 
days, although the number of inpatient admissions declined. 
These unexpected results may be partially explained by the 
high level of illness severity reflected in the large propor-
tion of study patients who started LAI therapy as inpatients. 
In a study conducted in Sweden,116 investigators modeled 
per-patient costs associated with several sequences of LAI 
or oral antipsychotics, including total costs associated with 
medical care, institutional care, and indirect costs. Treatment 
strategies that used LAIs had lower total 1-year treatment 
costs than strategies that included oral antipsychotic therapy. 
A strategy of paliperidone palmitate LAI followed by olan-
zapine LAI for patients with relapses was considered not only 
cost-effective but also cost-saving for the health care system 
as a whole, compared with other antipsychotic strategies.

A prospective observational study117 that recruited and 
followed adults with schizophrenia from 10 European 
countries provides additional support for health care sav-
ings related to LAI therapy. Among outpatients who were 
previously medication nonadherent, those who initiated 
FGA LAIs were significantly more likely to be medica-
tion adherent (55%) than those who initiated FGA oral 
agents (39%) during the 18-month follow-up period. The 
total schizophrenia-related treatment costs of the patients 
treated with LAIs were only one-half of those incurred by 
the patients treated with oral antipsychotics. Finally, a study 
conducted in Canada118 compared health care resource use 
during 1 year before and after initiation of LAI treatment in 
1,992 patients with schizophrenia or schizoaffective disorder. 
Overall 1-year costs associated with health care utiliza-
tion were significantly lower after a switch to LAI therapy 
($27,234 vs $16,987 for the preinitiation vs the postinitiation 
year; P < .001).

Summary and conclusions. Nonadherence in patients 
with schizophrenia is common and difficult to detect. 
Although LAIs may provide one method to help improve 
treatment adherence, only a minority of medication nonad-
herent patients receive them. Significant reductions in health 
care utilization or costs associated with schizophrenia have 
been demonstrated in some studies of LAI antipsychotics, 
although other studies have not demonstrated these effects 
and showed cost-neutrality or even greater cost.
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Part 2: PracticaL conSidErationS and rEcommEndationS rEgarding Lai USE

When to Consider LAI Treatment:  
Patient Eligibility and Selection

Guidelines for LAI use. Several schizophrenia manage-
ment guidelines, including those by the American Psychiatric 
Association, recognize LAIs as a treatment option but usually 
only when nonadherence to oral medication has resulted in 
repeated schizophrenia relapses or when LAI is preferred by 
the patient.119–122 However, even when guidelines recom-
mend LAIs as an option if preferred by the patient, many 
patients may not be aware that LAIs are available.

Patient and mental health provider perceptions of LAIs. 
The use of LAIs in clinical practice may depend to a large 
degree on provider and patient attitudes, which are closely 
related to previous and current experiences. In a survey of 
attitudes about LAIs among patients with schizophrenia 
shortly before hospital discharge, acceptance of LAI therapy 
was 73% among patients who were current users of LAIs 
(n = 60), 45% among past users of LAIs (n = 95), and 23% 
among LAI-naive patients (n = 145).123 These data show 
that patients are more likely to favor their current treatment. 
Similar findings were reported in a study of outpatients with 
schizophrenia or schizoaffective disorder in the United King-
dom.124 Perceptions about LAI use may also differ among 
health care providers. In a survey in the United Kingdom,125 
most psychiatrists (91%) felt that LAIs were as efficacious 
as oral medications and improve patient adherence (81%) 
and prevent relapse (94%); however, despite this, 48% felt 
that depot medications are stigmatizing, and 69% believed 
LAI antipsychotics are less acceptable to patients. However, 
psychiatrists’ knowledge about LAIs was positively associ-
ated with more favorable attitudes (r = 0.39, P < .001). When 
these data were compared to data from a survey of nurses 
in the United Kingdom, the nurses were significantly more 
likely than the psychiatrists to characterize LAIs as coercive, 
compromising of patient autonomy, or more bothersome to 
prescribe and monitor than oral medication.126

Why are psychiatrists reluctant to use LAIs? Despite the 
high rate of nonadherence and the consequences of poor 
adherence among patients with schizophrenia, many psy-
chiatrists remain reluctant to use LAI antipsychotics. Most 
psychiatrists say that they are interested in using LAI antipsy-
chotics only if they can be clearly shown to be superior to oral 
agents. For example, in a survey of 106 German psychiatrists, 
most favored an LAI only if it was associated with an absolute 
decrease in relapse rate of 10% compared with oral therapy.127

In addition, many clinicians lack knowledge about prac-
tical issues in the use of LAIs, including dose selection, 
pharmacokinetics, and what to do when a patient is late for 
an injection or has persistent symptoms after starting therapy. 
Younger staff members may have little or no experience with 
FGA LAIs. Many clinicians mistakenly believe that LAIs are 
associated with a greater side effect burden than oral agents, 
among other misconceptions about LAI treatment. Clini-
cian attitudes may also be a barrier to LAI use. Physicians 

often overestimate the treatment adherence of their own 
patients, and they may have concerns about suggesting LAIs 
to their patients because of beliefs about stigmatization or 
coercion.125,128

Although several studies suggested possible benefits of 
LAIs in first-episode schizophrenia,43,74,75 surveys of clini-
cians have shown that many psychiatrists regard LAIs as 
inappropriate for first-episode patients.128,129 In a study 
conducted in the United Kingdom, approximately one-third 
of psychiatrists thought that LAIs were always inappropri-
ate for first-episode patients, whereas in a German study 
approximately 70% of psychiatrists thought that LAIs were 
inappropriate for a first episode.128,129 In many cases, physi-
cian beliefs and perceptions about LAIs may prevent patients 
from learning that LAIs are a potential option.130,131 For 
example, in a study of communication patterns in the offer 
of LAIs made by psychiatrists to patients with schizophrenia 
at 10 health clinics, psychiatrists generally presented LAIs in 
a negative light, resulting in only 11 of 33 LAI recommenda-
tions (33%) being accepted by patients.132 However, during 
a postvisit interview, during which LAIs were presented in 
a more positive light and with more information, 27 of the 
28 patients (96%) who declined the initial recommendation 
changed their mind, stating that they actually would be will-
ing to try LAI treatment.

Other obstacles to LAI use include service barriers (eg, 
lack of community nurses to administer injections, failure to 
consider partnering with primary care providers to admin-
ister maintenance LAI treatment) and financial barriers 
(eg, higher acquisition costs, payer reluctance to cover LAIs 
unless there is clear documentation of nonadherence, clini-
cian and payer failure to consider the total costs associated 
with treating the illness).123,125

What patient and illness factors should influence LAI 
use? Several factors may favor the use of LAI therapy in 
patients with schizophrenia:

• Willingness by clinicians to consider LAI treatment
• Early-phase or first-episode schizophrenia, as these 

patients usually have the most to gain by remaining 
in remission and the most to lose through relapse 
(eg, in terms of education or employment)

• A history of nonadherence with oral medication
• Risk factors that are associated with increased risk 

of poor adherence, such as younger age, comorbid 
substance misuse, or lack of insight

• Factors that suggest a high risk of relapse and that 
relapse is associated with significant clinical risk, 
such as a history of psychosis associated with vul-
nerability, self-harm, or aggression or a history of 
violence

• Preference of LAI by the patient

Conversely, LAIs may be less suitable for some patients, 
including those who demonstrate intolerance to or inefficacy 
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with the parent compound, establish good adherence with 
oral therapy, have a strong preference for oral therapy, or 
require chronic anticoagulation therapy. Furthermore, cost 
considerations may limit access to LAIs in certain states or 
settings.

What factors should influence LAI selection? As the effi-
cacy of different LAIs is generally similar, side effect profiles 
are often a key consideration when selecting an LAI. How-
ever, few studies have directly compared side effect profiles of 
different LAIs in the treatment of schizophrenia. Rubio and 
colleagues133 compared risperidone LAI and zuclopenthixol 
decanoate in patients with schizophrenia and substance 
misuse. Over 6 months of follow-up, risperidone LAI was 
associated with fewer EPSs as well as more improvement on 
the Positive and Negative Syndrome Scale and better adher-
ence to a substance use management plan. McEvoy and 
colleagues78 compared haloperidol LAI and paliperidone LAI 
in patients with schizophrenia, reporting greater weight gain 
and prolactin elevation but less akathisia with paliperidone 
LAI, although changes in glucose and lipid parameters and 
in the overall rate of EPS were similar between the two treat-
ment groups. Finally, Naber and colleagues80 examined use 
of aripiprazole LAI and paliperidone LAI in patients with 
schizophrenia, reporting that aripiprazole LAI was associ-
ated with numerically fewer adverse events and treatment 
discontinuations and significantly greater improvement in 
interviewer-rated quality of life scores.

In the absence of an extensive body of research compar-
ing the safety profiles of different LAIs, it is reasonable to 
extrapolate from the oral formulation of the same drug. 
Meta-analysis has quantified the relative risk of a range of 
side effects using data from RCTs of oral antipsychotics.90 
Cost is often an important consideration in treatment selec-
tion, with acquisition costs of SGA LAIs higher than those of 
FGA LAIs. Finally, the patient’s current oral regimen is also 
an important consideration. If the patient is well stabilized on 
one oral medication, switching to a different medication in a 
LAI formulation might be associated with a risk of relapse or 
new adverse effects. In such cases, there would be an argu-
ment for using the same antipsychotic in LAI form, assuming 
this was available.

Summary and conclusions. Schizophrenia treatment 
guidelines generally emphasize nonadherence and relapse 
with oral antipsychotic agents as the most important reasons 
for LAI use. Barriers to LAI use in current practice include 
clinicians’ lack of knowledge and negative attitudes about 
LAIs, resource issues, and cost. Those who might benefit 
from LAIs include first-episode patients and patients early 
in the course of psychosis as well as patients with known poor 
adherence, high risk of nonadherence, lack of insight, and the 
potential for significant consequences associated with relapse.

Best Practices to Maximize LAI Acceptability  
and Experience for Stakeholders

The appropriate use of antipsychotics is a concern not 
only for patients and physicians but also for many additional 
stakeholder groups, including family and friends, employers, 

court-appointed guardians, law enforcement and the judiciary, 
and society as a whole. In some cases, stakeholder groups may 
have differing interests and concerns. For example, in a survey 
of perceptions about medication use, patients with schizo-
phrenia were less likely to agree that the good things about 
medication outweigh the bad (61% of patients) than were 
psychiatrists (81%) or family members (80%).130 Stakeholder 
groups may also differ in their attitudes toward other issues, 
such as medication cost, access to care, and reimbursement.

Patient-centered medicine. The concept of patient-
centered medicine provides one approach that can help 
optimize LAI treatment and find a balance between the 
concerns and considerations of patients and physicians. 
Patient-centered medicine seeks to focus attention first on 
the needs and concerns of the patient, rather than the physi-
cian, and to consider social and economic factors.134 Several 
steps may help to maximize alignment of treatment goals 
between patient and provider. The clinician should take a 
thorough history and listen carefully to the patient’s account 
and beliefs. The patient should be given time to make his or 
her views known and to ask questions. Consideration of the 
patient’s past positive and negative treatment experiences is 
critical to developing a successful treatment plan. The clini-
cian should be flexible, adjusting treatment when appropriate 
to make sure the patient has a voice in his or her care. How-
ever, the clinician should not agree to a treatment plan that is 
not clinically indicated or that could result in patient harm. 
Patient-centered care relies heavily on collaboration between 
the provider, the patient, the patient’s family members, and 
other caregivers as well as a broader support network, such 
as close friends or clergy. Patients should be encouraged to 
be involved in all aspects of planning, delivery, and evalu-
ation of their health services, with particular emphasis on 
empowering patients and family members to make effective 
decisions.135

Education. Psychoeducation for patients about schizo-
phrenia and the benefits and risks of its treatment is clearly a 
critical part of this process and may be especially important 
in making decisions about the use of LAIs. Psychoeduca-
tion should also reinforce the concept that the patient is “an 
expert” by experience and that the patient should be involved 
in the development of the treatment plan. Education should 
also include a plan to improve adherence, crisis management, 
and prevention of relapses and suicide.

Likewise, education about the potential benefits of LAIs 
should also be provided to clinicians and the health care 
team.136 Health care providers should be able to anticipate 
and address issues that patients have about LAIs. The first 
step in this educational process is to acknowledge concerns 
about using LAIs. An overview of the benefits and limitations 
of LAIs should be followed by detailed education about LAI 
therapy and its most appropriate uses. Team members are 
often the first line of contact to identify patients for whom 
LAIs may improve outcomes and to educate those patients 
and their families about this treatment option.

There is also a need to educate clinicians regarding practi-
cal issues associated with the dosing and switching of LAIs 
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and what to do should adverse effects emerge. The LAIs cur-
rently available each have specific and unique characteristics. 
The clinician needs to understand how each LAI should be 
initiated (eg, test dosing using the oral counterpart, the need 
for loading doses or necessary oral coverage). Selecting the 
appropriate dose can be informed by previous experiences 
with the oral version; dosage may need to be titrated and 
adjusted based on clinical presentation. There is also some 
flexibility in dosing intervals, and each LAI has recommenda-
tions for what to do if the patient misses his or her injection 
appointment.

Finally, payers also need to be educated and encouraged to 
look beyond the short-term financial decisions around drug 
cost and consider the potential long-term benefits of reduced 
hospitalizations, relapses, and quality of life. Research recom-
mendations to help make this case as well as financial analyses 
within health systems will be helpful in this regard. Further-
more, payers and industry should be encouraged to take a 
“value-based” approach to payment for and pricing of drugs 
so that access is more broadly assured.

Summary and conclusions. Patient-centered medicine 
involves aligning the priorities of the patient and the provider 
to arrive at a shared vision of care. For patients with schizo-
phrenia, this shared vision might include agreement about the 
goals of therapy, a discussion of whether LAI use is helpful for 
meeting these goals, and offering an LAI if indicated. Patient 
and provider should also arrive at a flexible arrangement for 
administration of the LAI, which might include administra-
tion at the physician’s office or clinic, in the pharmacy, at a 
health care home, or possibly even in the patient’s own home.

Additional LAI Considerations
Beyond efficacy and safety data for LAIs, the panel 

discussed a number of additional factors that should be con-
sidered when weighing the use of LAI therapy. These factors 
impact multiple different stakeholders, including patients and 
their families, providers, and payers.

Nonadherence. Although efficacy of LAIs and oral anti-
psychotics has been generally similar in RCTs, some studies 
have demonstrated benefits of LAIs in first-episode patients, 
a population that is associated with a high rate of nonadher-
ence.44,75 First-episode patients, or patients early in the course 
of psychosis, may be especially likely to discontinue treatment 
because they do not accept the chronic nature of the illness. 
In addition, nonadherence is frequently unrecognized, and 
current medication adherence should not preclude the use of 
LAIs, since an important goal of therapy should be to prevent 
future nonadherence, which is always a possibility for patients 
with schizophrenia. Although often used in research studies, 
the medication possession ratio alone is not a sufficient indi-
cator of treatment adherence. Patients may fill a prescription 
but then fail to take the medication. Together, these obser-
vations suggest that LAIs should not be viewed simply as a 
treatment for patients with poor adherence.

Currently, patients who are adherent to antipsychotic 
therapy may not meet criteria for insurance reimbursement 
of LAIs. The roundtable experts recommended that patients 

should not have to first prove that they have relapsed on oral 
medications before becoming eligible for LAIs. Relapses 
produce detrimental effects at many levels, including soci-
etal, individual, biological, and psychosocial. Preventing the 
likelihood of future relapses should be an important goal 
of therapy, even for those who do not yet have a history of 
relapse.

Relapses. Patients may relapse because of lack of drug 
effectiveness but also because of changes in the use of other 
drugs, home care, or other environmental factors. In many 
cases, the reason for a relapse is unknown, and scant research 
has examined why patients relapse on medication. Clinicians 
may be unsure of what to do when a patient relapses on an 
LAI or how to switch from LAI to another antipsychotic (oral 
or another LAI), and more research is needed to better define 
the optimal approach to patients with relapsing schizophrenia 
while on LAI therapy. Blood antipsychotic levels may help in 
understanding whether relapses occur because patients are 
not receiving an adequate medication dose, although these 
levels are not always obtained in routine clinical practice.137

One of the most important issues in schizophrenia care 
in the United States is the gap between in-hospital treatment 
for an acute episode and the transition to outpatient care after 
discharge. The observations that LAIs reduce relapse risk in 
acutely ill patients suggest that these agents provide an impor-
tant strategy to help bridge this gap and ensure that patients 
leave the hospital with effective antipsychotic coverage.

Severity of episode or relapse. The patient’s type and 
history of relapse may also be important considerations 
when weighing the potential benefits of LAI treatment. For 
example, continuous coverage with LAI treatment may be 
considered especially desirable when there is a history of 
relapse associated with violence, self-harm, or self-neglect.

Very little research has focused on the treatment of 
patients with LAIs beginning in the emergency room, which 
could provide more data regarding relapse. A clinical trial 
could investigate randomization at the time of initial contact 
with the emergency department or as soon as possible after-
ward to treatment with an LAI versus home or in-hospital 
treatment with oral antipsychotics. However, accessing the 
patient’s treatment history while the patient is in the emer-
gency department may be difficult at some facilities, and the 
informed consent process might delay randomization.

Cognitive and memory problems. Patients with cogni-
tive impairment or memory problems may have difficulty 
remembering to take medication as prescribed, and they may 
also overestimate their own adherence to treatment when 
asked. LAIs are a good choice to reduce the impact of forget-
ting on antipsychotic adherence.

Ease of use. Aside from issues of comparative efficacy 
or safety of LAI versus oral formulations, LAIs offer many 
patients the benefit of improved convenience. Some patients 
may simply prefer to receive a single injection every 2, 4, 6, or 
even 12 weeks rather than being required to take oral medi-
cation every day. LAIs that offer longer intervals between 
administrations may be even more convenient for patients. 
Patients and families should understand that longer injection 
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intervals do not mean that the patient will not be seen by the 
physician or other mental health team members; they should 
know that the patient will continue to have regular follow-
up visits and that the injection schedule is distinct from the 
schedule of follow-up appointments.

For providers, there may be differences in ease of use 
among the available LAIs. For example, risperidone micro-
spheres and paliperidone palmitate require specialized 
injection needles with a modified internal bore, which is 
larger than that of a conventional needle. With aripiprazole 
lauroxil, there is an opportunity to administer the second 
injection as early as 14 days after the first, according to the 
product label.88 This LAI also provides longer coverage 
against a late injection (up to a month on the 662 mg or 882 
mg doses) without needing to restart oral supplementation.

Substance misuse. Substance misuse is one of the most 
common reasons for poor adherence to antipsychotics,138 
yet patients with substance misuse are often excluded from 
RCTs. Data from the Paliperidone Palmitate Research in 
Demonstrating Effectiveness (PRIDE) study, which included 
patients with substance misuse problems among other patient 
groups who are often excluded from clinical studies, suggest 
that these patients are more likely to benefit from an LAI 
compared to an oral antipsychotic.45

Access and cost. Issues of access and cost may be viewed 
from many perspectives, including those of the patient, the 
provider, insurers, and the health care system as a whole. In 
fact, many of these issues will vary by state or geographic 
region.

An important barrier to LAI access is the fact that many 
patients have copayments or deductibles. In addition, many 
regions are underserved by health care professionals, espe-
cially those with experience in mental health. It might be 
possible to improve patient access to care through the use 
of 2-way video or other telemedicine approaches. There may 
also be significant differences in access to LAI therapy from 
state to state.

The cost of LAIs presents a barrier to their use. However, 
from the health system perspective, although LAI prod-
ucts are associated with higher drug acquisition costs, they 
may save money across the entire continuum of care due to 
reduced relapses or hospitalizations. A review of 28 studies 
that examined health care costs associated with LAIs or oral 
antipsychotics found that most studies demonstrated lower 
overall treatment costs with LAIs.139 In studies in the United 
States, cost-effectiveness analyses are largely influenced by 
number of hospital days, and even substantially greater medi-
cine acquisition costs can be offset by small changes in the 
required days of hospitalization. Potential cost savings were 
shown on a system-wide basis in Canada118 and Sweden.116 
There is a clear need for a large-scale cost study in the United 
States. Although 30-day hospital readmission rate is often 
used as a measure of care quality, this time period may be too 
short to adequately evaluate the effects of LAIs on quality and 
service utilization, and post hoc analyses have demonstrated 
that the benefits of LAIs are greater for patients who have 
been on treatment for longer periods of time.140,141

Stigma. LAIs are most frequently recommended for 
patients with schizophrenia who have a history of poor 
adherence to medication. Patients or families may view the 
physician’s recommendation of LAI therapy as a form of pun-
ishment or as a sign that the patient is very ill or has recently 
worsened.124 However, it should be recognized that there are 
many different types of nonadherence. Some patients exhibit 
what might be referred to as “distracted nonadherence,” 
which results from issues such as cognitive impairment or 
disorganization. Other patients exhibit insight-based non-
adherence (ie, the patient does not believe that he or she has 
an illness or that the illness requires medication) or accessi-
bility-based nonadherence (eg, lack of insurance coverage). 
Patients with distracted or insight-based nonadherence may 
respond favorably to the suggestion of LAI use as a lifestyle 
benefit that reduces the need to take daily medication. This 
may be especially true for patients who work night shifts or 
otherwise experience many daily stressors. In this way, the 
physician is not recommending an LAI because the patient 
is at fault for not taking medication, but simply as a way to 
make the patient’s life simpler. This approach may help to 
reduce some of the stigma associated with nonadherence. 
When talking to patients, it may also help to note that long-
acting treatment strategies are increasingly common in other 
areas of medicine, such as rheumatoid arthritis or infusion 
pumps for patients with diabetes. It might also be preferable 
to present LAIs as a tool that might be used for a period of 
time rather than as something that the patient will remain 
on indefinitely. In some regions, patients may receive LAI 
injections directly from a pharmacist, without needing to 
come to the physician’s office. Because other people in the 
pharmacy might be receiving injections for any number of 
other conditions, including standard vaccinations, patients 
may experience less stigma when obtaining the injection. 
Laws about pharmacist-administered injections and access 
to this type of program vary from state to state.

Stigma about the use of LAI antipsychotics is not limited 
to patients and their families. Many health care professionals 
also have negative attitudes toward the use of these agents 
and may be unwilling to inform patients about the avail-
ability of this treatment option.125,126,129 It is critical to the 
care process that all health care providers are knowledgeable 
about the use of LAIs, including physicians, nursing staff, 
pharmacists, social workers, and others who are charged 
with patient care. Nurses in particular may play an impor-
tant role in patient attitudes toward LAIs.120 Nurses spend 
the most time with patients and family and may have a 
significant influence on perception of LAI therapy. There 
is an urgent need for training of mental health profession-
als, including social workers, nurses, and peer counselors. 
Moreover, it is critical to identify the key aspects of LAI use 
that should be communicated to professionals in different 
disciplines. Exposure to using LAIs in a residency setting 
may reduce the perceived stigma associated with LAIs and 
improve confidence among providers regarding their use.

Finally, it is also important to emphasize the need to 
de stigmatize nonadherence. It is sufficiently common across 
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all of medicine to view nonadherence as an aspect of human 
nature, not “bad behavior.”

Level of social support. Poor adherence affects families as 
well as patients, and family members often help patients to 
ensure that they are adherent to medications. Family mem-
bers, therefore, may have a key role in acting as advocates to 
help patients to use LAIs when appropriate. In addition, it can 
be difficult for patients with schizophrenia to advocate for 
themselves. Including families in the discussion can help to 
ensure that patients have an advocate who is educated about 
the role of LAIs in schizophrenia treatment. In addition, 
family members are often those who suffer the immediate 
and disturbing consequences of relapse. They are the ones 
who might find themselves needing to call the police, for 
example, when a loved one relapses and loses insight.

Conflict over and fear of nonadherence. Medication 
adherence can become a source of ongoing conflict between 
patients and providers. One potential advantage of LAIs is 

the removal of this source of conflict by changing how LAIs 
are approached and discussed, possibly strengthening the 
patient-provider relationship.

Autonomy. There is sometimes a concern among patients, 
family members, and even clinicians that LAIs diminish 
patient autonomy. Some may perceive an injection of LAI as 
similar to injecting a sedative for a patient with acute agita-
tion. However, it should be stressed that in the case of LAIs, 
the patient voluntarily agrees to receive each injection. Agree-
ing to LAI therapy does not involve a surrender of autonomy 
on the part of the patient. The goal is to control the illness, 
not the patient.

Wish to control treatment and dosing. Because LAI 
treatment is administered only once every few weeks or 
months, some patients or providers may believe that it is dif-
ficult to adjust or control the medication dose. As LAIs are 
used as a maintenance treatment, there is likely to be less 
need to adjust the dose than would be the case during acute 

Table 6. Importance of Characteristics When Choosing or Not Choosing Long-Acting Injectable Antipsychotic (LAI) 
Treatment

Six of the 8 participants (psychiatrists) were asked to rate on a scale from 1 to 10 their best estimate on the importance of each 
characteristic when deciding whether to prescribe an LAI medication. Values shown are mean (SD) based on the group responses.
Instructions to participants:
PLEASE RATE FOR EACH CELL GIVING YOUR BEST ESTIMATE:
10 = Extremely important: characteristic that trumps all other aspects when deciding on using an LAI.
8–9 = Usually important: among the most important characteristics for the stakeholder to consider.
6–7 = Equivocal for LAI: characteristic the stakeholder would sometimes consider when deciding for an LAI.
4–5 = Equivocal against LAI: characteristic the stakeholder would sometimes consider when deciding against an LAI.
2–3 = Usually inappropriate: among the most important characteristics for the stakeholder not to consider an LAI.
1 = Extremely inappropriate: characteristic that trumps all other aspects when deciding against using an LAI.

Characteristica
Total Mean 

Scores
Patients,

Mean (SD)

Health Care 
Professionals,

Mean (SD)
Family,

Mean (SD)
Payers,

Mean (SD)
Danger to self or others during relapse(s) 7.9 6.7 (1.5) 8.5 (1.9) 8.5 (2.1) 7.7 (2.2)
Level of nonadherence with oral medications 7.6 6.0 (1.9) 8.7 (1.9) 8.3 (1.0) 7.3 (2.1)
Number of prior relapses 7.6 6.5 (2.0) 8.5 (1.4) 7.8 (1.2) 7.5 (2.2)
Severity of episodes/relapse(s) 7.6 7.2 (1.5) 8.0 (2.0) 7.8 (1.6) 7.3 (1.9)
Recency of last relapse(s) 7.1 6.7 (1.2) 7.2 (1.9) 7.7 (1.6) 6.8 (1.8)
Family conflict over patient’s adherence 6.9 6.0 (2.1) 7.5 (1.2) 8.0 (1.1) 6.0 (0.9)
Ease of use of the treatment 6.6 7.0 (1.4) 6.0 (2.1) 7.5 (1.6) 5.9 (2.1)
Potential for loss of function 6.5 5.7 (2.3) 6.8 (1.7) 7.3 (2.0) 6.2 (2.0)
Comorbid substance abuse/dependence 6.4 5.3 (2.2) 7.3 (1.4) 7.2 (1.5) 5.8 (1.5)
Degree of lack of social support 6.2 5.5 (1.0) 6.7 (1.4) 6.5 (1.2) 6.0 (0.9)
Level of cognitive/memory impairment 5.9 5.4 (1.4) 6.4 (1.1) 6.3 (1.1) 5.6 (1.0)
Stigma associated with treatment 4.5 3.9 (1.1) 4.8 (0.9) 4.3 (1.1) 5.1 (0.2)
Wish to be able to adjust dose quickly 4.5 4.3 (0.8) 4.0 (1.1) 4.8 (0.4) 4.8 (0.4)
Injection site pain 4.4 3.2 (1.2) 4.8 (0.4) 4.5 (0.8) 5.1 (0.2)
Patient is on chronic blood-thinning therapy 4.2 4.3 (1.7) 4.1 (1.7) 4.3 (1.7) 4.1 (1.8)
Coercion/diminished patient autonomy 4.2 3.0 (0.9) 4.5 (0.5) 4.3 (0.5) 4.9 (0.8)
Level of nonadherence with LAI medications 4.2 3.8 (2.1) 4.3 (1.5) 4.7 (1.3) 3.8 (0.8)
Access to/cost of treatment 4.2 4.4 (1.0) 4.2 (0.8) 4.3 (0.9) 3.7 (1.6)
Wish to be able to stop treatment abruptly if needed 4.0 3.3 (1.0) 3.7 (1.2) 4.0 (0.9) 5.1 (0.2)
First-episode/early-phase illness 3.8 3.0 (5.7) 4.8 (1.3) 4.1 (1.2) 3.3 (1.3)
Patient is afraid of needles 3.6 2.5 (1.5) 3.8 (1.2) 3.3 (1.5) 4.8 (0.9)
Patient had neuroleptic malignant syndrome on an antipsychotic 3.0 2.8 (1.8) 2.7 (1.6) 2.5 (1.5) 3.8 (2.1)

aCharacteristics ordered by mean scores across the ratings for patients, health care professionals, family members, and payers.
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Table 7. Concluding Recommendations
Research Recommendations

• Long-acting injectable antipsychotics (LAIs) should be studied in acute and maintenance treatment of schizophrenia, with the 
goal of helping patients to bridge the gap from early treatment to lifelong care.

• Studies of clinical effectiveness of LAI therapy should examine the effects of the intervention under existing or usual conditions 
that resemble real-world clinical practice to maximize ecological or external validity, with special attention to moderating and 
mediating factors (eg, duration of illness).

• Appropriately powered head-to-head randomized controlled trials (RCTs) with specific inquiry into common tolerability issues 
are needed to more accurately assess differences among LAIs in terms of adverse event frequency.

• Different study designs are associated with divergent findings regarding relative benefits of LAIs vs oral medications; RCTs may 
not be the appropriate gold standard in this context.

• Pragmatic (large simple) trials are likely to be the most informative and generalizable. A large simple trial that compares 
offer/no offer of LAI on the course of illness in young adults with schizophrenia who are followed through claims records for 
antipsychotic adherence and hospital admissions may be the most appropriate method for assessing the impact of LAIs. In 
contrast with other areas of medicine, there are few very large RCTs in the treatment of schizophrenia. Given the public health 
considerations and the recent efforts toward health care reform and reducing costs, larger trials should be performed to 
examine outcomes with different schizophrenia treatment strategies.

• As more attention is given to reducing avoidable hospitalizations and their associated costs, the importance of such studies 
will increase. A compelling health economics study may be necessary to sway reimbursement in many states, including 
financial analyses within health systems.

• Greater choices in terms of specific molecules, delivery methods, and injection intervals should be pursued to help drive 
increased utilization.

• A clinical trial should be considered that compares different strategies (eg, motivational interviewing, family education, peer 
groups) for introducing LAIs to schizophrenia patients, with the primary outcome of LAI acceptance.

• An observational analysis that compares outcomes of schizophrenia patients across clinics and that uses historical clinic rate of 
LAI use as an instrumental variable should also be considered.

Education and Training

• All patients should be informed of the option of an LAI and the pros and cons of LAI versus oral medication discussed.

• Tailored education about LAIs should be developed for different groups of professionals who interact with patients, including 
physicians, nurse practitioners, nurses, physician assistants, pharmacists, social workers, residents, peer counselors, and others.

• Residents (and potentially all providers in training) should be required to be exposed to using LAIs during their training to 
improve confidence, experience, and familiarity with these agents.

• Even patients on LAIs can become nonadherent, so ongoing education and support is required.
Patient Eligibility and Treatment Selection

• Selection of a specific LAI should consider an individual patient’s preferences and prior history of sensitivity to specific 
tolerability concerns, including extrapyramidal side effects, akathisia, elevations in prolactin, weight gain, and sedation.

• Previous poor adherence and the presence of risk factors for future nonadherence increase the argument for LAI use.

• When relapse is predicted to be associated with high risks or “a lot to lose,” the argument for LAI use is stronger.

• When selecting an LAI, the acquisition cost and the effectiveness of the oral antipsychotic used in the acute treatment phase 
should be considered.

• Clinicians, patients, and family should all be involved in a patient-centered approach in deciding whether an LAI is indicated.

• LAIs should not be viewed as the final choice for patients who are consistently nonadherent.
Guidelines and Policy
• A quality metric should be developed to measure the proportion of adults with schizophrenia in a health plan that have an 

annual antipsychotic medication possession ratio of < 0.80.

• Information systems should be developed that allow patients to voluntarily permit their treating clinicians to access their 
pharmacy claims information in “real time.”

• Claims-based tools should be developed that permit Medicaid mental health directors and other clinical policy leaders to track 
LAI use patterns across large systems of care.

• Guidelines should be created for clinicians to assess the potential for LAI use for patients taking oral antipsychotics who are not 
improving, who are nonadherent, or who are hospitalized repeatedly or within short periods of time.

• Institutional support should be put in place to facilitate the administration of LAIs, which includes injection sites or clinics 
and the involvement of primary care. Options outside of the medical office, such as at the pharmacy or at home, should be 
considered.

• Incentives for guideline-consistent behaviors could be provided for clinicians, and reimbursement at the institutional and state 
levels should be streamlined.

• The long-term benefits and cost savings associated with LAI use and routine health monitoring should be emphasized to 
patients and insurance providers.

• Payers should be strongly encouraged to look beyond the short-term financial decisions around drug cost and consider the 
potential long-term benefits of reduced hospitalizations, relapses, and quality-of-life issues.

• As an alternative to current market-based drug pricing approaches, payers may consider working with pharmaceutical 
companies to identify value-based pricing and payment strategies for LAIs.
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treatment. In addition, many LAIs are available in a range 
of doses, enabling dose adjustment. Finally, if symptoms of 
relapse occur during LAI treatment, then symptom control 
can often be most rapidly achieved by coprescribing an oral 
antipsychotic and simultaneously increasing the dose of 
the LAI. If the patient’s symptoms respond, then the oral 
supplementation can subsequently be withdrawn once suf-
ficient time has elapsed for the LAI to reach a new steady 
state. Clinical experience suggests that it is also possible to 
adjust LAI dosing through the use of calendars and sched-
uling injection visits at a specific interval to attain higher 
or lower plasma drug concentrations. For example, if the 
label recommends injections every 26 to 28 days, an indi-
vidual patient who is believed by his or her physician to be 
just below a therapeutic plasma drug concentration may be 
treated at a somewhat shorter dosing interval (eg, 25 days). 
Conversely, a patient who is thought to be at a higher-than-
optimal plasma drug concentration might be treated once 
every 29 or 30 days.

Fear of needles and pain. Some patients are especially 
concerned about the potential for pain or discomfort with 
LAIs. Clinical experience suggests that the older depot anti-
psychotics that used oil-based vehicles were associated with 
more discomfort than the aqueous solution used with newer 
LAIs, although no head-to-head studies have investigated 
this. Selecting agents with smaller injection volumes or 
choosing agents with longer injection intervals may also 
reduce the discomfort associated with LAIs.

Potential for loss of functioning. LAIs may offer an 
important option when the potential for loss of normal 
functioning associated with a relapse could have important 
consequences for the patient. Examples include college stu-
dents living away from home who have recently experienced 
a first psychotic episode and need to take treatment while 
away from their usual source of care/support, or individuals 
with employment that could be jeopardized by a relapse of 
schizophrenia.

Recommending LAI Therapy for  
Patients With Schizophrenia

Table 6 summarizes the opinions of participants regard-
ing the importance of several clinical factors in the selection 
of LAIs and how these factors might influence decision-
making by patients, health care professionals, family 
members, and payers.

Concluding Recommendations
Concluding recommendations from the panel are sum-

marized in Table 7.

Drug names: aripiprazole (Abilify), aripiprazole lauroxil (Aristada), 
aripiprazole monohydrate (Abilify Maintena), clozapine (Clozaril, FazaClo, and 
others), haloperidol (Haldol and others), olanzapine (Zyprexa and others), 
olanzapine pamoate (Zyprexa Relprevv), paliperidone palmitate (Invega 
Sustenna, Invega Trinza), pimozide (Orap), quetiapine (Seroquel and others), 
risperidone (Risperdal and others), risperidone microspheres (Risperdal 
Consta).
Supplementary material: Available at PSYCHIATRIST.COM.
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Supplementary eTable 2. Comparison by Antipsychotic of 
Number Needed to Harm for Weight Gain ≥ 7%, Somnolence, 
or Akathisiaa

Antipsychotic

Number Needed to Harmb

Weight Gain 
≥ 7%

Somnolence 
Adverse Event

Akathisia 
Adverse Event

Risperidone 18 13 15
Olanzapine 6 7 25
Quetiapine IR 6 10 ND
Quetiapine XR 22 7 188
Ziprasidone 16 15 100
Aripiprazole 20 20 25
Paliperidone 35 42 39
Iloperidone 10 16 ND
Asenapine 35 17 34
Lurasidone 67 11 10
Brexpiprazole 17 50 112
Cariprazine 34 100 15
aUpdated from Citrome L. CNS Drugs. 2013;27:879–911 and Citrome L. Int J Clin 

Pract. 2015;69:978–997.
bNumber needed to harm values < 10 are bolded in the table. For example, 

1 additional outcome of weight gain ≥ 7% is observed every 6 patients 
treated with olanzapine or quetiapine IR versus placebo; somnolence 
is observed every 7 patients treated with olanzapine or quetiapine XR 
versus placebo; and 1 additional patient with complaint of akathisia can 
be expected every 10 patients treated with lurasidone versus placebo.

Abbreviations: IR = immediate release, ND = no difference from placebo, 
XR = extended release.
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