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1 | INTRODUCTION

Abstract

Introduction: Patterns of clinical use of long-acting injectable (LAI) antipsychotic
drugs in many countries, especially in Asia, for treatment of patients diagnosed with
chronic psychotic disorders including schizophrenia are not well established.
Methods: Within an extensive research consortium, we evaluated prescription rates
for first- (FGA) and second-generation antipsychotic (SGA) LAl drugs and their clinical
correlates among 3557 subjects diagnosed with schizophrenia across 15 Asian coun-
tries and region.

Results: Overall, an average of 17.9% (638/3557; range: 0.0%-44.9%) of treated sub-
jects were prescribed LAI antipsychotics. Those given LAl vs orally administered
agents were significantly older, had multiple hospitalizations, received multiple anti-
psychotics more often, at 32.4% higher doses, were more likely to manifest disorga-
nized behavior or aggression, had somewhat superior psychosocial functioning and
less negative symptoms, but were more likely to be hospitalized, with higher BMI,
and more tremor. Being prescribed an FGA vs SGA LAl agent was associated with
male sex, aggression, disorganization, hospitalization, multiple antipsychotics, higher
doses, with similar risks of adverse neurological or metabolic effects. Rates of use of
LAl antipsychotic drugs to treat patients diagnosed with schizophrenia varied by
more than 40-fold among Asian countries and given to an average of 17.9% of
treated schizophrenia patients. We identified the differences in the clinical profiles
and treatment characteristics of patients who were receiving FGA-LAI and SGA-LAI
medications.

Discussion: These findings behoove clinicians to be mindful when evaluating
patients' need to be on LAI antipsychotics amidst multifaceted considerations, espe-

cially downstream adverse events such as metabolic and extrapyramidal side effects.

KEYWORDS

antipsychotic drugs, long-acting injectable, schizophrenia

and hospitalization, and potential risk of suicide (Higashi et al., 2013).
There has been hope that use of long-acting injectable (LAI) or depot

Unreliable adherence to prescribed treatment is a major source of lim-
ited effectiveness of treatment in general, and is of particular concern
for patients with schizophrenia and other severe, chronic psychiatric
disorders (Garcia, Martinez-Cengotitabengoa, & Lopez-Zurbano, 2016;
Sendt, Tracy, & Bhattacharyya, 2015) Several large clinical studies
have documented low levels of long-term treatment adherence
among patients diagnosed with schizophrenia. For example, the US
Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE)
study found that 74% of subjects discontinued oral antipsychotic
medication within 18 months (Czobor, Van Dorn, & Citrome, 2015;
Lieberman et al., 2005). Potential consequences of such treatment

nonadherence include markedly increased risks of clinical worsening

preparations of antipsychotic medications would increase long-term-
treatment-adherence and enhance the effectiveness of treatment.
Such agents started with esters of fluphenazine and haloperidol in the
1960s and 1970s, followed by additional esters as well as agents
made long-acting by other pharmacological mechanisms
2013; Haddad, Brain, & Scott, 2014; Jann &

Penzak, 2018; Johnson, 2009). There was a resurgence of interest in

(Baldessarini,

LAl antipsychotics after the launch of risperidone in a LAl form based
on its incorporation into slowly hydrolyzed carbohydrate micro-
spheres (Sampson, Hosalli, Furado, & Davis, 2016). This was the first
second-generation depot antipsychotic developed, with similar prepa-

rations involving other atypical antipsychotics, including aripiprazole,
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olanzapine, and paliperidone (Baldessarini, 2013; Jann &
Penzak, 2018; Rauch & Fleischhacker, 2013). Studies of long-acting-
second-generation antipsychotics (SGAs) have shown consistent
superiority to placebo regarding relapse prevention and symptom
reduction in schizophrenia, as would be expected of clinically
employed treatments with regulatory approval (Keating et al., 2017;
Rauch & Fleischhacker, 2013; Titus-Lay, Ansara, Isaacs, & Ott, 2018).
However, anticipated superiority of LAl vs orally administered anti-
psychotic drug treatment has been found only in some trials—more
often in nonrandomized or retrospective trials, whereas prospective,
randomized trials have not consistently yielded significant differences
between oral and LAl treatments (Buckley, Schooler, & Goff, 2015;
Kirson et al., 2013; Kishimoto et al., 2018).

Reported benefits of treatment with LAl antipsychotics include
lower overall treatment costs, associated in large part with reduction
of costs of hospitalization (Marcus & Olfson, 2008). Clinical benefits
include reduced rates of refusal or discontinuation of treatment, with
more reliable delivery of active drug over time—all of which can con-
tribute to reduced risk of exacerbations of illness (Brissos, Veguilla, &
Taylor, 2014; Siegel, 2005; Subotnik et al., 2015). Treatment involving
injectable antipsychotic drugs can provoke concerns about perceived
intrusiveness and coercion (Patel, de Zoysa, Bernadt, Bindman, &
David, 2010) and such concerns can differ with cultural and other
sociological factors. Often they can be resolved successfully by
greater efforts to discuss pros and cons with patients and to involve
them more actively in treatment decisions (Brissos et al., 2014; Patel
et al., 2010). Physical discomfort and pain at the injection site also are
potential problems of LAl antipsychotics (Bloch, Mendlovic, &
Strupinsky, 2001).

In general, the numbers of well-designed, controlled, and ran-
domized treatment trials comparing orally administered with LAl
antipsychotics are relatively few, and comparisons of LAl prepara-
tions of FGA and SGA agents remain inadequate (Jann &
Penzak, 2018). Additionally, comparisons of such preparations given
at different intervals (from weekly to quarterly) are rare (Carr, Hall, &
Roche-Desilets, 2016). Moreover, information about current accep-
tance of LAl antipsychotics in various Asian cultures is very limited.
Reported rates of use of LAl antipsychotic agents in Western coun-
tries suggest wide regional differences, with usage rates ranging
from 8% to 35% among patients with schizophrenia (Barnes,
Shingleton-Smith, & Paton, 2009; Potkin, Bera, Zubek, & Lau, 2013;
Sneider, Pristed, Correll, & Nielsen, 2015). Our earlier survey, con-
ducted more than a decade ago in six Asian countries found an aver-
age usage rate of 15.3%, with a preference for older, FGA LAl agents
(Sim et al., 2004).

The preceding observations encouraged the present study of a
large sample of patients diagnosed with schizophrenia in 15 Asian
countries and region, to determine the rates of use of LAl prepara-
tions of both FGAs and SGAs in comparison to the use of orally
administered antipsychotic agents. We also sought to identify geo-
graphic and clinical factors that were associated with rates of LAl
usage. Based largely on informal clinical observations, we hypothe-

sized that LAl antipsychotic drug use is becoming more prevalent in
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some Asian regions, and that LAI preparations of both FGA and SGA

agents are being used.

2 | METHODS

21 | Studysample and procedures

We evaluated data collected in 2016 from 3577 subjects with schizo-
phrenia in the Research on Asian Psychotropic prescription patterns
in Schizophrenia (REAP-SZ) project, a pharmaco-epidemiological study
initiated in 1999 (Chong, Tan, & Fujii, 2004). Data collected include
details of usage of both FGA and SGA LAl antipsychotics for patients
diagnosed with schizophrenia across 15 Asian countries and region
(Bangladesh, Hong Kong SAR, India, Indonesia, Japan, Malaysia,
Myanmar, Pakistan, PR China, RO Korea, Singapore, Sri Lanka, Taiwan,
Thailand, and Vietnam). Data collection followed the same protocol at
each site. We recruited consecutive subjects diagnosed with schizo-
phrenia by standard international criteria and receiving antipsychotic
drug treatment in various ambulatory and inpatient settings. Data
recorded included current age, sex, diagnosis, duration of illness, set-
ting of treatment (outpatient or inpatient), selected clinical features,
all medicines and doses prescribed by clinicians responsible for care of
the subjects. Diagnoses were confirmed at each site by experienced
project investigators, following ICD-10(World Health Organization
[WHO)], 1992) or Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) criteria. The study protocol was approved by an Institu-
tional Review Board at each collaborating site. All participants were
fully informed of the aims of the study and provided written, informed
consent for anonymous and aggregate reporting of their findings.
Depot intramuscular injections of antipsychotics and their doses
within 30 days of admission were recorded. Daily doses of antipsy-
chotics, including LAl antipsychotics, were converted to approximate
chlorpromazine equivalents (CPZ-eq mg/day) using guidelines as
described previously (Baldessarini, 2013; Gardner, Murphy, O'Donnell,
Centorrino, & Baldessarini, 2010; Kane et al., 1998).

2.2 | Dataanalyses

Statistical analyses are based on the Statistical Package for the Social
Sciences (SPSS) (IBM Corp, 2015). Averages are reported as means
+SD or 95% confidence intervals (Cl), and rates (%) as well as Odds
Ratios (OR) are reported with confidence intervals (Cls). Normality of
distributions of continuous measures was tested with the
Kolmogorov-Smirnovone-sample test before further analysis. Differ-
ences between subjects receiving a LAl antipsychotic or not were
tested by ANOVA (t-test) for normally distributed continuous data
and nonparametric Mann-WhitneyU tests for nonnormally distributed
continuous data; contingency tables (y2) were used for categorical var-
iables. Multivariate logistic regression modeling was used to test for
influences of adjust for relevant covariates and to determine factors

associated significantly and independently with LAl vs oral
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antipsychotic treatment or differences between subjects given LAl
FGA vs SGA agents. Statistical significance was set at P < .05.

3 | RESULTS

Of the 3577 subjects included, mean current age was 39.9 [Cl:
37.8-47.0] years (Table 1, Figure 1). The majority of subjects were
male (57.8%) and currently hospitalized (53.2%). Usage of LAl antipsy-
chotics in the 3577 subjects averaged about 17.9% [Cl: 9.69-26.0],
with wide international variations, ranging from 0% in Vietnam to
44.9% in Malaysia. The mean dose of LAl antipsychotics, as mg/day
approximately equivalent to orally administered chlorpromazine as a
standard comparator (CPZ-eq) averaged 231 [Cl: 184-278] mg/day.
However, the total daily exposure to all antipsychotic drugs averaged
451 [395-507] CPZ-eq mg/day, or nearly twice-more than the dose
of LAl agents only, owing to the use of more than one type of drug in
many subjects (Table 2).

Subjects receiving any LAl (with or without oral supplements) vs
only orally administered antipsychotics were compared (Table 2). Use
of LAl agents differed from oral treatment only in several ways:
(a) demographic factors (older age, and a tendency toward more men
than women), (b) illness features (multiple hospitalizations, disorganized
and negative symptoms, verbal and physical aggression, but not in the
presence of hallucinations or delusions), (c) psychosocial functional
status (superior functioning), (d) treatment characteristics (use of more
than one antipsychotic, higher antipsychotic doses), and (e) risks of
adverse effects (higher BMI, more tremor and rigidity).

Multivariable logistic regression modeling identified several fac-
tors that were significantly and independently associated with the use

Malaysia |
Singapore
Sri Lanka
Thailand -
Pakistan 1
Average
Taiwan -
Bangladesh
India

RO Korea{
Indonesia
Japan -

PR China+
Hong Kong
Myanmar 4

Vietnam -

0 10 20 30 40 50
Usage Rate (%) [95%Cl]

FIGURE 1 Rates of usage of long-acting injected antipsychotic
drugs as percentage of treated schizophrenia patients in 15 Asian
countries, with 95% confidence intervals, ranked in descending order
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of LAl antipsychotics. These included longer duration of iliness, disor-
ganized behavior, lack of negative symptoms, and better social-
occupational functioning (Table 3).

We also compared characteristics of subjects who received FGAs
or SGAs in LAl formulations (Table 4). Those treated with FGA-LAI
agents were significantly more likely to be male, currently hospital-
ized, and to show more disorganized speech and behavior, with more
verbal or physical aggression. They were also more likely to be given
more than one antipsychotic drug and at higher average total daily
CPZ-eq doses.

Based again on multivariable logistic regression modeling, use of
FGA-LAIs vs SGA-LAIs were independently and significantly associ-
ated with: male sex, verbal aggression, disorganized speech, and cur-
rent psychiatric hospitalization (Table 5).

4 | DISCUSSION

Several findings from this large multicenter study of the use of LAl
antipsychotic drugs to treat schizophrenia patients in 15 countries
and region in Asia are noteworthy. Rates of use of such agents aver-
aged 17.9%, but varied by more than 40-fold among different coun-
tries, and were greatest in Malaysia and Singapore, and lowest in
Vietnam and China (Table 1). Subjects given LAl antipsychotics were
older, males, had more years of illness with multiple hospitalizations,
had more disorganized behavior, showed more verbal and physical
aggression, and had better psychosocial functioning. They were also
more likely to receive more than one antipsychotic drug (usually sup-
plemented with oral medication), and higher total daily CPZ-eq doses,
and are more likely to experience more adverse neurological effects,
including more tremor and muscular rigidity (Tables 2 and 3). We also
identified significant differences between subjects treated with older
(FGA) vs newer (SGA) antipsychotic agents in LAl preparations, includ-
ing more men, disorganized speech, verbal aggression, and current
hospitalization among those given FGA-LAIs(Tables 4 and 5).

The present findings can be compared to a similar, decade earlier
study in six Asian countries (Sim et al., 2004). Overall, the current find-
ings indicate a modest increase in use of LAl agents, from 15.3% to
17.9%, and from 15.3% (368 out of 2399 subjects) to 16.0% (171 out
of 1066 subjects) among the same six countries sampled at both
times. Our observed average prevalence of use of depot antipsy-
chotics in Asia is consistent with recent rates averaging 19.9% in sev-
eral Western countries: USA (8%), Denmark (16.7%), UK (35%)
(Barnes et al., 2009; Potkin et al., 2013; Sneider et al., 2015). As in the
present findings (Table 1), marked differences between countries and
regions also have been noted in other parts of the world
(Hélfdanarson et al., 2017; Oteri et al., 2016). Reasons for both the
generally limited acceptance of LAl antipsychotics and the high
regional differences in their use are not entirely clear. Patient factors
including age, sex, and clinical characteristics may contribute. For
example, patients who are unreliably adherent to prescribed oral
treatments and present disruptive or threatening behavior are more

likely to receive injectable drugs (Arango, Bombin, & Gonzilez-
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TABLE 2 Comparison of patients treated with LAl versus oral antipsychotics
Factor LAI Oral Statistic (t, U or %) or OR P-value
Subjects (n) 638 2919 - -
Male sex (%) 62.2 [58.3-66.0] 58.2 [56.4-60.0] 1.18 .06
Current age (years) 41.1+11.8 39.6 +13.0 2.85 .004
CPZ-eq dose (mg/day) 535+ 372 404 + 351 8.14 <.001
Given 22 antipsychotics (%) 77.4 [74.0-80.6] 32.0[30.3-33.7] 7.29 [5.96-8.92] <.001
Body-Mass Index (kg/m?) 24.5 +4.99 23.9 £4.62 3.01 .003
Hospitalized (%) 49.8 [45.9-53.8] 52.3[50.5-54.2] 0.91 25
First admission (%) 21.0[16.7-25.9] 31.6 [29.3-34.0] 0.58 <.001
In remission (%) 51.3 [47.3-55.2] 48.5 [46.6-50.3] 1.12 [0.94-1.33] .20
Delusional (%) 45.5[41.5-49.4] 41.7 [39.9-43.5] 1.17 [0.98-1.39] .08
Hallucinating (%) 47.6 [43.7-51.6] 45.9 [4.1-47.84] 1.07 [0.90-1.27] 43
Disorganized speech (%) 30.3 [26.7-34.0] 28.9 [27.3-30.6] 1.07 [0.88-1.28] .51
Disorganized behavior (%) 21.9 [18.8-25.4] 16.5[15.2-17.9] 1.42[1.15-1.75] .001
Negative symptoms (%) 27.4[24.0-31.1] 37.5[35.839.3] 0.63[0.52-0.76] <.001
Dysfunctional (%) 38.6 [34.8-42.5] 46.7 [44.9-48.6] 0.72 [0.60-0.85] <.001
Verbal aggression (%) 29.6 [26.1-33.3] 23.9 [22.4-25.5] 1.34 [1.11-1.62] .003
Physical aggression (%) 25.2[21.9-28.8] 19.5[18.1-21.0] 1.39 [1.14-1.70] .001
Affective symptoms (%) 11.8 [9.36-14.5] 11.0[9.92-12.2] 1.07 [0.82-1.40] .60
Extrapyramidal syndromes (%)
Any 35.3[31.6-39.2] 28.3 [26.7-30.0] 1.38 [1.15-1.66] .001
Tremor 25.6 [22.2-29.2] 17.1[15.7-18.5] 1.67 [1.36-2.04] <.001
Rigidity 14.3[11.7-17.3] 10.5[9.43-11.7] 1.42[1.10-1.83] .007
Akathisia 5.81[4.10-7.95] 6.95 [6.03-7.95] 0.83[0.57-1.19] .30
Dystonias 1.61[0.78-2.95] 2.28 [1.76-2.90] 0.70[0.36-1.38] .30
Tardive dyskinesia 1.94 [1.00-3.36] 1.70 [1.26-2.25] 1.14[0.60-2.16] .69
Akinesia 6.14 [4.38-8.33] 6.20 [5.34-7.17] 0.99 [0.69-1.42] .95

Note: Data are means * SD, or % [with 95%Cl], comparing schizophrenia patients treated with long-acting injected (LAl), alone or with orally administered
supplements vs oral antipsychotic drugs only. CPZ-eq = approximate mg/day equivalent of orally administered chlorpromazine. Dysfunction is for social or

occupational functions.

Factors associated with

treatment with LAl vs oral antipsychotics

Factor OR [95%Cl] Wald test score P-value TABLE 3

Duration of illness
(vs >20 years) - 28.5 <.001
<3 months 2.33[0.62-8.74] 1.57 22
3-6 months 1.36 [0.35-5.35] 0.20 .66
0.5-1.0 year 4.35[1.50-12.7] 7.28 .007
1-5 years 5.38[1.85-15.7] 9.53 .002
5-10 years 7.45 [2.56-21.7] 13.6 <.001
10-20 years 7.47 [2.48-22.5] 12.8 <.001
Disorganized behavior 1.87 [1.41-2.49] 18.6 <.001
Negative symptoms 0.488 [0.365-0.653] 23.3 <.001
Dysfunction 0.554 [0.424-0.723] 18.9 <.001

Note: OR = Odds Ratio [with 95% Cl] for treatment with LAI vs oral antipsychotics. Other factors not sig-
nificantly associated with antipsychotic treatment type include: male sex, being in a first lifetime hospitali-
zation, current age, currently in clinical remission, presence of delusions, hallucinations, disorganized
speech, verbal aggression, physical aggression, affective symptoms, or other symptoms. Disorganized
behavior includes catatonic features.
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TABLE 4  Characteristics of schizophrenia patients given first- or second-generationlong-acting injected (LAI) antipsychotic drugs

Factors First-generation(FGA-LAI) Second generation (SGA-LAI) Statistics (t, U or x2) or OR P-value
Subjects (n; % of LAls) 543 (85.0) 95 (14.9) - -
Usage rate (% of all cases) 15.3 [14.1-16.5] 2.67 [2.17-3.26]
Age (years) 412 £11.7 410+ 129 0.143 .89
Male sex (%) 64.5 [60.2-68.5] 49.5[39.1-59.9] 1.85[1.19-2.87] .005
Given 22 antipsychotics 82.9 [79.6-86.1] 46.3 [36.0-56.8] 5.61[3.54-8.89] <.001
Total CPZ-eq dose (mg/day) 551 + 380 446 + 302 2.99 .003
lliness duration (years) 549 +1.25 5.53+1.37 1.23[1.18-1.28] 77
Body-Mass Index (kg/m?) 244 +4.97 25.2+5.05 1.55 12
Hospitalized (%) 52.1[47.8-56.4] 36.8 [27.2-47.4] 1.87 [1.19-2.83] .006
In first hospitalization (%) 20.4 [17.1-24.1] 25.7 [16.9-35.2] 0.74 [0.33-1.69] 47
Currently in remission (%) 50.3 [46.0-54.6] 56.8 [46.3-67.0] 0.77 [0.50-1.19] 24
Delusional (%) 44.8 [40.5-49.0] 49.5[39.1-59.9] 0.83 [0.54-1.28] .39
Hallucinating (%) 47.7 [43.4-52.0] 47.4[37.0-57.4] 1.01[0.66-1.57] 95
Disorganized speech (%) 33.0 [29.0-37.1] 14.7 [8.30-23.5] 2.85[1.57-5.16] <.001
Disorganized behavior (%) 23.4[19.9-27.2] 13.7 [7.49-22.3] 1.93 [1.04-3.57) .04
Negative symptoms (%) 26.3 [22.7-30.3] 33.7 [24.3-44.1] 0.70 [0.44-1.12] 14
Dysfunctional (%) 38.3 [34.2-42.5] 40.0 [30.1-50.6] 0.93 [0.60-1.45] .75
Verbal aggression (%) 33.0 [29.0-37.1] 10.5 [5.16-18.5] 4.18 [2.12-8.24] <.001
Physical aggression (%) 27.6 [23.9-37.1] 11.6 [5.92-19.8] 2.92[1.51-5.62] .001
Affective symptoms (%) 11.0 [8.54-14.0] 15.8[9.12-24.7] 0.66 [0.36-1.22] 19
Extrapyramidal syndromes (%)
Any 36.3 [32.2-40.6] 29.3[20.3-39.8] 1.37 [0.85-2.23] .20
Rigidity 15.1[12.2-184] 9.89 [4.62-17.9] 1.62[0.78-3.36] 19
Akinesia 6.63 [4.66-9.10] 3.30[0.69-9.33] 2.08 [0.63-6.92] 22
Tremor 26.2 [22.5-30.1] 22.0[14.0-31.9] 1.26 [0.74-2.14] 40
Akathisia 5.28 [3.54-7.55] 8.89 [3.92-16.7] 0.57 [0.25-1.30] .18
Dystonia 1.89 [0.91-3.44] 0.00 [0.00-4.02] - -
Tardive dyskinesia 1.89 [0.91-3.44] 2.22[0.27-7.80] - -
Systemic adverse effects (%)
Excess sedation 12.0 [9.35-15.1] 5.56 [1.83-12.5] 2.32[0.91-5.93] .07
Weight-gain 12.7 [9.80-16.1] 12.5[641-21.3] 1.02 [0.51-2.03] .96
Constipation 23.1[19.6-27.0] 17.6 [10.4-27.0] 1.41[0.79-2.51] 24
Sialorrhea 14.3 [11.4-17.6] 7.69 [3.15-15.2] 2.00 [0.89-4.49] .09
Dry mouth 16.9 [13.8-20.4] 11.0[5.40-19.3] 1.65[0.82-3.31] 16
Urinary hesitancy 0.77 [0.21-1.97] 3.26 [0.68-9.23] - -
Blurred vision 5.58 [3.77-7.91] 1.10 [0.03-5.97] - -
Postural hypotension 5.35 [3.59-7.64] 0.00 [0.00-0.00] - -
Impaired glucose tolerance 9.00 [6.45-12.2] 3.53[0.73-9.97] 2.71[0.82-8.98] .09
Hypercholesterolemia 12.8 [9.74-16.5] 5.95[1.96-13.3] 2.33[0.90-6.02] .07

Note: Data are means + SD or % or OR [95%Cl]. CPZ-eq = Approximate oral chlorpromazine-equivalent dose (mg/day).

Abbreviations: LAI, long-acting injected; OR, Odds ratio.

Salvador, 2006; Belli & Ural, 2012). In addition, it is likely that other
factors including regional variances in healthcare systems such as
availability of drugs, pharmaco-economics, and prescribing habits of
psychiatrists may also play a role, including in Asian countries
(Sietal., 2011).

In the present sample, there is only a 4% greater proportion of
male patients given LAl antipsychotics (Table 2). In other studies, LAl
treatment was considerably more likely to involve male patients
(Decuypere, Sermon, & Geerts, 2017; Janzen, Bolton, Kuo, Leong, &
Alessi-Severini, 2020; Ostuzzi et al., 2018). Of note, similar portions
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TABLE 5  Factors associated with treatment with first- vs.
second-generation. long-acting injected antipsychotic drugs

Factor OR [95%Cl] Statistic P-value
Male sex 2.22[1.38-3.58] 10.85 .001
Verbal aggression 3.63 [1.60-8.24] 9.48 .002
Disorganized speech 2.21[1.13-4.31] 5.38 .02
Hospitalized 1.73 [1.03-2.92] 4.26 .03

of patients given LAl (49.8%) and oral antipsychotics (52.3%) were
currently hospitalized (Table 2), if a major reason to employ LAl treat-
ments is to limit treatment nonadherence among ambulatory patients
(Panish, Karve, Candrilli, & Dirani, 2013; Verdoux et al., 2000; West
et al., 2008). Presumably, however, many patients required hospitali-
zation due to morbidity arising from treatment nonadherence, and
may have been started on a LAl regimen in anticipation of aftercare.
More broadly, important questions remain about the relative clinical
value of relying on LAl antipsychotic treatment compared to oral med-
ication, perhaps supplemented with closer clinical support and super-
vision, such as with assertive community treatment (ACT) programs
(Barnes et al., 2009; Jaeger & Rossler, 2010).

Particularly intriguing findings are that participants treated with
modern SGAs in LAl formulations were 1.79-timesless likely to receive
multiple antipsychotic drugs, and were exposed to 1.24-fold lower
total daily CPZ-eq doses than those given older FGAs (Table 4). That
is, the overall greater use of multiple antipsychotics and higher total
daily dose-exposure with LAl agents in general (Table 2) may be lim-
ited by use of SGA-LAIs. Similar findings have been reported previ-
ously (Ostuzzi et al., 2018). These differences may suggest hoped-for
clinical superiority of SGAs over FGAs, which has been difficult to
prove (Baldessarini, 2013). Despite the lower average dosing with
SGA-LAIs vs FGA-LAIs, risks of neurological and systemic adverse
effects were generally quite similar (Table 4). Lack of longitudinal data
preclude assessment of potentially important differential effects of
LAl vs oral, and of SGA-LAI vs FGA-LAI treatments on morbidity and
other critical aspects of clinical outcome. In addition, it is likely that
socioeconomic factors may have a major impact on rates of utilization
of older vs newer, more expensive pharmacotherapy which can also
impact clinical outcome (Nielsen, Jensen, Friis, Valentin, &
Correll, 2015; Si et al., 2011).

4.1 | Limitations

There were several strengths and limitations to this study. It involved
a large and broadly representative sampling from 15 Asian countries
and region, with standardized methods of clinical assessment and
data-management. Major limitations include lack of extensive sam-
pling from well-characterized locations within individual countries to
address the effects of such factors as rural vs urban settings, academic
vs clinical healthcare programs, and the number of subjects treated

with LAl agents is small for some countries. Moreover, the study was

cross sectional in nature and future efforts would want to consider
following up the subjects over their illness course and treatment pro-
spectively. Also, we did not capture details of healthcare financing
across countries which can be further examined in the context of
intercountry variations in psychotropic prescription patterns including
depot antipsychotics.

4.2 | Conclusion

In conclusion, we found that the rate of use of LAl antipsychotic prep-
arations had increased modestly (1.17-fold), from 15.3% to 17.9% of
treated schizophrenia patients over the last 12 years in Asia, with very
wide regional variations as have been reported in other world regions.
The use of LAI treatment was associated with more polytherapy and
higher average total daily antipsychotic drug doses, although less with
SGA-LAIs than with FGA-LAIs. These findings behoove clinicians to
be mindful when considering management options including LAl anti-
psychotic preparations in terms of balancing clinical benefits vs risks

over the treatment course of a potentially crippling illness.

CONFLICT OF INTEREST
The authors declare no potential conflict of interest.

AUTHOR CONTRIBUTIONS

Chao T. Tang, Ee C. Chua, Qian H. Chew, and Kang Sim have made
substantial contributions to conception and design of this project
theme, acquisition of data, analysis and interpretation of the data,
drafting of the manuscript, revision of the paper for important intel-
lectual content, given final approval of the version to be published
and agreed to be accountable for all aspects of the work; all other co-
authors have made substantial contributions to acquisition of data or
analysis and interpretation of the data, revision of the paper for
important intellectual content, given final approval of the version to

be published and agreed to be accountable for all aspects of the work.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID
Yu-Tao Xiang https://orcid.org/0000-0002-2906-0029
Naotaka Shinfuku https://orcid.org/0000-0002-7390-9077

Seon-Cheol Park "2 https://orcid.org/0000-0003-3691-4624

Kang Sim https://orcid.org/0000-0003-3209-9626

REFERENCES

Arango, C., Bombin, I., & Gonzilez-Salvador, T. (2006). Randomised clinical
trial comparing oral vs. depot formulations of zuclopenthixol in
patients with schizophrenia and previous violence. European Psychia-
try, 21, 34-40. https://doi.org/10.1016/j.eurpsy.2005.07.006

Baldessarini, R. J. (2013). Chemotherapy in psychiatry (3rd ed.). New York,
NY: Springer Press.


https://orcid.org/0000-0002-2906-0029
https://orcid.org/0000-0002-2906-0029
https://orcid.org/0000-0002-7390-9077
https://orcid.org/0000-0002-7390-9077
https://orcid.org/0000-0003-3691-4624
https://orcid.org/0000-0003-3691-4624
https://orcid.org/0000-0003-3209-9626
https://orcid.org/0000-0003-3209-9626
https://doi.org/10.1016/j.eurpsy.2005.07.006

TANG ET AL

‘ ASIA-PACIFIC

—WILEY. 9 of 10

Barnes, T. R. E., Shingleton-Smith, A., & Paton, C. (2009). Antipsychotic
long-acting injections: Prescribing practice in the UK. British Journal of
Psychiatry, 195(552), s37-s42. https://doi.org/10.1192/bjp.195.
52.s37

Belli, H., & Ural, C. (2012). Association between schizophrenia and violent
or homicidal behavior: Prevention and treatment. West Indian Medical
Journal, 61, 538-543. https://doi.org/10.7727/wimj.2011.028

Bloch, Y., Mendlovic, S., & Strupinsky, S. (2001). Injections of depot anti-
psychotic medications in patients suffering from schizophrenia: Do
they hurt? Journal of Clinical Psychiatry, 62, 855-859. https://doi.org/
10.4088/jcp.v62n1104

Brissos, S., Veguilla, M. R, & Taylor, D. (2014). Role of long-acting inject-
able antipsychotics in schizophrenia: Critical appraisal. Therapeutic
Advances in Psychopharmacology, 4, 198-219. https://doi.org/10.
1177/2045125314540297

Buckley, P. F., Schooler, N. R., & Goff, D. C. (2015). Comparison of SGA
oral medications and a long-acting injectable SGA: The PROACTIVE
study. Schizophrenia Bulletin, 41, 449-459. https://doi.org/10.1093/
schbul/sbu067

Carr, C. N., Hall, C. P., & Roche-Desilets, J. E. (2016). Evaluation of adher-
ence in patients prescribed long-acting injectable antipsychotics: Com-
parison of biweekly vs. monthly administered neuroleptics. Mental
Health Clinician, 2016(6), 248-253. https://doi.org/10.9740/mhc.
2016.09.248

Chong, M. Y., Tan, C. H., & Fujii, S. (2004). Antipsychotic drug prescription
for schizophrenia in East Asia: Rationale for change. Psychiatry and
Clinical Neurosciences, 58, 61-67. https://doi.org/10.1111/j.1440-
1819.2004.01194.x

Corp, I. B. M. (2015). IBM SPSS statistics for windows. Version 23.0. Armonk,
NY: IBM.

Czobor, P., Van Dorn, R. A., & Citrome, L. (2015). Treatment adherence in
schizophrenia: Patient-levelmeta-analysis of combined CATIE and
EUFEST studies. European Neuropsychopharmacology, 25, 1158-1166.
https://doi.org/10.1016/j.euroneuro.2015.04.003

Decuypere, F., Sermon, J., & Geerts, P. (2017). Treatment continuation of
four long-acting antipsychotic medications in The Netherlands and
Belgium: Retrospective database study. PLoS One, 12, e0179049.
https://doi.org/10.1371/journal.pone.0179049

Garcia, S., Martinez-Cengotitabengoa, M., & Lopez-Zurbano, S. (2016).
Adherence to antipsychotic medication in bipolar disorder and schizo-
phrenia patients. Journal of Clinical Psychopharmacology, 36, 355-371.
https://doi.org/10.1097/JCP.0000000000000523

Gardner, D., Murphy, A., O'Donnell, H., Centorrino, F., & Baldessarini, R. J.
(2010). International consensus study of antipsychotic dosing. Ameri-
can Journal of Psychiatry, 167, 686-693. https://doi.org/10.1176/appi.
ajp.2009.09060802

Haddad, P. M., Brain, C., & Scott, J. (2014). Nonadherence with antipsy-
chotic medication in schizophrenia: Challenges and management strat-
egies. Patient Related Outcome Measures, 5, 43-62. https://doi.org/10.
2147/PROM.S42735

Halfdanarson, O., Zoéga, H., Aagaard, L., Bernardo, M., Brandt, L.,
Fusté, A. C., ... Bachmann, C. J. (2017). International trends in
antipsychotic use: Study in 16 countries, 2005-2014. European
Neuropsychopharmacology, 27, 1064-1076. https://doi.org/10.1016/j.
euroneuro.2017.07.001

Higashi, K., Medic, G., Littlewood, K. J., Diaz, T., Granstrém, O., & De
Hert, M. (2013). Medication adherence in schizophrenia: Factors
influencing adherence and consequences of nonadherence, a system-
atic literature review. Therapeutic Advances in Psychopharmacology, 3,
200-218. https://doi.org/10.1177/2045125312474019

Jaeger, M., & Rossler, W. (2010). Attitudes towards long-acting depot anti-
psychotics: Survey of patients, relatives and psychiatrists. Psychiatry
Research, 175, 58-62. https://doi.org/10.1016/j.psychres.2008.11.003

Jann, M. W., & Penzak, S. R. (2018). Long-acting injectable second-
generation antipsychotics: Update and comparison between agents.

| PSYCHIATRY

CNS Drugs, 32, 241-257. https://doi.org/10.1007/s40263-018-
0508-6

Janzen, D., Bolton, J.,, Kuo, I. F., Leong, C., & Alessi-Severini, S. (2020).
Trends in the use of long-acting injectable antipsychotics in the prov-
ince of Manitoba, Canada. Journal of Clinical Psychopharmacology, 40,
6-13. https://doi.org/10.1097/JCP.0000000000001148

Johnson, D. A. W. (2009). Historical perspective on antipsychotic long-
acting injections. British Journal of Psychiatry, 52(11 Suppl), s7-s12.
https://doi.org/10.1192/bjp.195.52.s7

Kane, J. M., Aguglia, E., Altamura, A. C., Ayuso Gutierrez, J. L., Brunello, N.,
Fleischhacker, W. W., ... Schooler, N. R. (1998). Guidelines for
depot antipsychotic treatment in  schizophrenia.  European
Neuropsychopharmacology, 8, 55-66. https://doi.org/10.1016/s0924-
977x(97)00045-x

Keating, D., McWilliams, S., Schneider, I, Hynes, C., Cousins, G.,
Strawbridge, J., & Clarke, M. (2017). Pharmacological guidelines for
schizophrenia: Systematic review and comparison of recommenda-
tions for the first episode. BMJ Open, 7, e013881. https://doi.org/10.
1136/bmjopen-2016-013881

Kirson, N. Y., Weiden, P. J., Yermakov, S., Huang, W., Samuelson, T.,
Offord, S. J., ... Wong, B. J. (2013). Efficacy and effectiveness of depot
vs. oral antipsychotics in schizophrenia: Synthesizing results across dif-
ferent research designs. Journal of Clinical Psychiatry, 74, 568-575.
https://doi.org/10.4088/JCP.12r08167

Kishimoto, T., Hagi, K., Mitta, M., Leucht, S., Olfson, M., Kane, J. M., &
Correll, C. U. (2018). Effectiveness of long-acting injectable vs oral
antipsychotics in patients with schizophrenia: Meta-analysis of pro-
spective and retrospective cohort studies. Schizophrenia Bulletin, 44,
603-619. https://doi.org/10.1093/schbul/sbx090

Lieberman, J. A, Stroup, T. S., McEvoy, J. P, Swartz, M. S,
Rosenheck, R. A., Perkins, D. O., ... Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) Investigators. (2005). Effectiveness
of antipsychotic drugs in patients with chronic schizophrenia. New
England Journal of Medicine, 353, 1209-1223. https://doi.org/10.
1056/NEJM0a051688

Marcus, S. C., & Olfson, M. (2008). Outpatient antipsychotic treatment
and inpatient costs of schizophrenia. Schizophrenia Bulletin, 34,
173-180. https://doi.org/10.1093/schbul/sbm061

Nielsen, J., Jensen, S. O., Friis, R. B., Valentin, J. B., & Correll, C. U. (2015).
Comparative effectiveness of risperidone long-acting injectable vs
first-generation antipsychotic long-acting injectables in schizophrenia:
Results from a nationwide, retrospective inception cohort study.
Schizophrenia Bulletin, 41, 627-636. https://doi.org/10.1093/schbul/
sbu128

Ostuzzi, G., Mazzi, M. A, Terlizzi, S., Bertolini, F., Aguglia, A., Bartoli, F., ...
STAR Network Investigators. (2018). Factors associated with first- vs
second-generationlong-acting antipsychotics prescribed under ordi-
nary clinical practice in Italy. PLoS One, 13, €0201371. https://doi.org/
10.1371/journal.pone.0201371

Oteri, A., Mazzaglia, G., Pecchioli, S., Molokhia, M., Ulrichsen, S. P.,
Pedersen, L., ... Trifird, G. (2016). Prescribing pattern of antipsychotic
drugs during the years 1996-2010: Population-based database study
in Europe with a focus on torsadogenic drugs. British Journal of Clinical
Pharmacology, 82, 487-497. https://doi.org/10.1111/bcp.12955

Panish, J., Karve, S., Candrilli S. D., & Dirani, R. (2013). Association
between adherence to and persistence with atypical antipsychotics
and psychiatric relapse among US Medicaid-enrolled patients with
schizophrenia. Journal of Pharmaceutical Health Services Research, 4,
29-39. https://doi.org/10.1111/jphs.12004

Patel, M. X., de Zoysa, N., Bernadt, M., Bindman, J., & David, A. S. (2010).
Are depot antipsychotics more coercive than tablets? Journal of Psy-
chopharmacology, 24, 1483-1489. https://doi.org/10.1177/026988
1109103133

Potkin, S., Bera, R., Zubek, D., & Lau, G. (2013). Patient and prescriber per-
spectives on long-acting injectable (LAI) antipsychotics and analysis of


https://doi.org/10.1192/bjp.195.52.s37
https://doi.org/10.1192/bjp.195.52.s37
https://doi.org/10.7727/wimj.2011.028
https://doi.org/10.4088/jcp.v62n1104
https://doi.org/10.4088/jcp.v62n1104
https://doi.org/10.1177/2045125314540297
https://doi.org/10.1177/2045125314540297
https://doi.org/10.1093/schbul/sbu067
https://doi.org/10.1093/schbul/sbu067
https://doi.org/10.9740/mhc.2016.09.248
https://doi.org/10.9740/mhc.2016.09.248
https://doi.org/10.1111/j.1440-1819.2004.01194.x
https://doi.org/10.1111/j.1440-1819.2004.01194.x
https://doi.org/10.1016/j.euroneuro.2015.04.003
https://doi.org/10.1371/journal.pone.0179049
https://doi.org/10.1097/JCP.0000000000000523
https://doi.org/10.1176/appi.ajp.2009.09060802
https://doi.org/10.1176/appi.ajp.2009.09060802
https://doi.org/10.2147/PROM.S42735
https://doi.org/10.2147/PROM.S42735
https://doi.org/10.1016/j.euroneuro.2017.07.001
https://doi.org/10.1016/j.euroneuro.2017.07.001
https://doi.org/10.1177/2045125312474019
https://doi.org/10.1016/j.psychres.2008.11.003
https://doi.org/10.1007/s40263-018-0508-6
https://doi.org/10.1007/s40263-018-0508-6
https://doi.org/10.1097/JCP.0000000000001148
https://doi.org/10.1192/bjp.195.52.s7
https://doi.org/10.1016/s0924-977x(97)00045-x
https://doi.org/10.1016/s0924-977x(97)00045-x
https://doi.org/10.1136/bmjopen-2016-013881
https://doi.org/10.1136/bmjopen-2016-013881
https://doi.org/10.4088/JCP.12r08167
https://doi.org/10.1093/schbul/sbx090
https://doi.org/10.1056/NEJMoa051688
https://doi.org/10.1056/NEJMoa051688
https://doi.org/10.1093/schbul/sbm061
https://doi.org/10.1093/schbul/sbu128
https://doi.org/10.1093/schbul/sbu128
https://doi.org/10.1371/journal.pone.0201371
https://doi.org/10.1371/journal.pone.0201371
https://doi.org/10.1111/bcp.12955
https://doi.org/10.1111/jphs.12004
https://doi.org/10.1177/0269881109103133
https://doi.org/10.1177/0269881109103133

10 of 10 ASIA-PACIFIC
wo10| A/ LE Y— p&& KRy

TANG ET AL.

in-office discussion regarding LAl treatment for schizophrenia. BMC
Psychiatry, 13, 261. https://doi.org/10.1186/1471-244X-13-261

Rauch, A.-S., & Fleischhacker, W. W. (2013). Long-acting injectable formu-
lations of new-generation antipsychotics: Review from a clinical per-
spective. CNS Drugs, 27, 637-652. https://doi.org/10.1007/s40263-
013-0083-9

Sampson, S., Hosalli, P., Furado, V. A,, & Davis, J. M. (2016). Risperidone
(depot) for schizophrenia. Cochrane Database Systematic Reviews, 14,
CD004161. https://doi.org/10.1002/14651858.CD004161.pub2

Sendt, K.-V., Tracy, D. K., & Bhattacharyya, S. (2015). Systematic review of
factors influencing adherence to antipsychotic medication in
schizophrenia-spectrum disorders. Psychiatry Research, 225, 14-30.
https://doi.org/10.1016/j.psychres.2014.11.002

Si, T.-M,, Shu, L., Li, K.-Q,, Liu, X.-H., Mei, Q.-Y., Wang, G.-H., ... Yu, X.
(2011). Factors that influence prescription of antipsychotics for
patients with schizophrenia in China. Clinical Psychopharmacology and
Neuroscience, 9, 122-128. https://doi.org/10.9758/cpn.2011.9.3.122

Siegel, S. J. (2005). Extended release drug delivery strategies in psychiatry:
Theory to practice. Psychiatry (Edgmont), 2, 22-31.

Sim, K., Su, A, Ungvari, G. S., Fuiji, S., Yang, S. Y., Chong, M. Y., ..
Tan, C. H. (2004). Depot antipsychotic use in schizophrenia: An east
Asian perspective. Human Psychopharmacology, 19, 103-109. https://
doi.org/10.1002/hup.571

Sneider, B., Pristed, S. G., Correll, C. U., & Nielsen, J. (2015). Frequency
and correlates of antipsychotic polypharmacy among patients with
schizophrenia in Denmark: Nationwide pharmacoepidemiological
study. European Neuropsychopharmacology, 25, 1669-1676. https://
doi.org/10.1016/j.euroneuro.2015.04.027

Subotnik, K. L., Casaus, L. R., Ventura, J., Luo, J. S., Hellemann, G. S,
Gretchen-Doorly, D., ... Nuechterlein, K. H. (2015). Long-acting

injectable risperidone for relapse prevention and control of break-
through symptoms after a recent first episode of schizophrenia: Ran-
domized clinical trial. JAMA Psychiatry, 72, 822-829. https://doi.org/
10.1001/jamapsychiatry.2015.0270

Titus-Lay, E. N., Ansara, E. D, Isaacs, A. N., & Ott, C. A. (2018). Evaluation
of adherence and persistence with oral versus long-acting injectable
antipsychotics in patients with early psychosis. Mental Health Clinician,
8, 56-56. https://doi.org/10.9740/mhc.2018.03.056

Verdoux, H., Lengronne, J., Liraud, F., Gonzales, B., Assens, F., Abalan, F., &
van Os, J. (2000). Medication adherence in psychosis: Predictors and
impact on outcome: 2-yearfollow-up of first-admitted subjects. Acta
Psychiatrica Scandinavica, 102, 203-210. https://doi.org/10.1034/j.
1600-0447.2000.102003203.x

West, J. C., Marcus, S. C, Wilk, J., Countis, L. M., Regier, D. A, &
Olfson, M. (2008). Use of depot antipsychotic medications for medica-
tion nonadherence in schizophrenia. Schizophrenia Bulletin, 34,
995-1001. https://doi.org/10.1093/schbul/sbm137

WHO (World Health Organization). (1992). International classification of
diseases, 10th revision (ICD-10). Geneva: WHO.

How to cite this article: Tang CT , Chua EC, Chew QH , et al.
Patterns of long acting injectable antipsychotic use and
associated clinical factors in schizophrenia among 15 Asian
countries and region. Asia Pac Psychiatry. 2020;e12393.
https://doi.org/10.1111/appy.12393



https://doi.org/10.1186/1471-244X-13-261
https://doi.org/10.1007/s40263-013-0083-9
https://doi.org/10.1007/s40263-013-0083-9
https://doi.org/10.1002/14651858.CD004161.pub2
https://doi.org/10.1016/j.psychres.2014.11.002
https://doi.org/10.9758/cpn.2011.9.3.122
https://doi.org/10.1002/hup.571
https://doi.org/10.1002/hup.571
https://doi.org/10.1016/j.euroneuro.2015.04.027
https://doi.org/10.1016/j.euroneuro.2015.04.027
https://doi.org/10.1001/jamapsychiatry.2015.0270
https://doi.org/10.1001/jamapsychiatry.2015.0270
https://doi.org/10.9740/mhc.2018.03.056
https://doi.org/10.1034/j.1600-0447.2000.102003203.x
https://doi.org/10.1034/j.1600-0447.2000.102003203.x
https://doi.org/10.1093/schbul/sbm137
https://doi.org/10.1111/appy.12393
https://www.researchgate.net/publication/345316753

	Patterns of long acting injectable antipsychotic use and associated clinical factors in schizophrenia among 15 Asian countr...
	1  INTRODUCTION
	2  METHODS
	2.1  Study sample and procedures
	2.2  Data analyses

	3  RESULTS
	4  DISCUSSION
	4.1  Limitations
	4.2  Conclusion

	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  DATA AVAILABILITY STATEMENT

	REFERENCES


