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Objective: Long-acting injectable (LAI) antipsychotic drugs have been used to treat bipolar disorders,

especially in patients with poor medication adherence. We used copies of a questionnaire and chart
reviews to investigate the outcome of long-term use of LAI antipsychotic drugs in bipolar patients.

Methods: In this study, the use of LAI antipsychotics, including first-generation LAI (FLAI) antipsychotic
drugs and second-generation LAI (SLAI) antipsychotic drugs were studied, to determine their efficacy and
side effects. The study group comprised patients with bipolar disorder who were recruited from
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depot afltiPSyChotiC drug; patients who received risperidone one of the SLAI antipsychotics. Self-report copies of the questionnaire
haloperidol; were gathered, and information from patients' medical records was reviewed and analyzed (n = 41).

medication adherence;

isperid Results: The frequencies (number of times per year) of mood episodes were found to be significantly
risperidone

different before and after the administration of LAI antipsychotic drugs (0.71 + 0.65 and 0.23 + 0.43,
respectively, p < 0.001). The frequency of hospitalizations was also significantly different (0.57 + 0.69 and
0.11 + 0.26, respectively, p < 0.001).

Conclusion: LAI treatment may decrease the frequency of mood episodes and number of hospitaliza-

tions in patients with bipolar disorder.
Copyright © 2014, Taipei Medical University. Published by Elsevier Taiwan LLC. All rights reserved.

1. Introduction

Bipolar disorder is a chronic psychiatric illness with a high relapse
rate. Nonadherence or partial adherence of medications is generally
considered to be the major cause for repeated relapses of mood
episodes,' > and many ways exist to improve patients' adherence.*
Antipsychotic drugs are almost routinely used in treating acute
mania, either as monotherapy or in combination with mood sta-
bilizers.” Even during maintenance therapy, antipsychotic drugs are
continuously used around 60—90% of the time in outpatient
settings.%’

Long acting-injectable (LAI) antipsychotic drugs were developed
to improve patients' adherence. The use of LAI antipsychotics,
especially first-generation LAI (FLAI) antipsychotic drugs, is un-
popular in clinical practice due to considerable side effects such as
extrapyramidal syndromes.®
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Risperidone, a second-generation LAI (SLAI) antipsychotic drug,
which was introduced for the indication for maintenance therapy
in bipolar I disorder patients in Taiwan in 2011, has been in
extensive use here for this purpose. In a prospective, controlled,
randomized study in patients with bipolar I disorder, risperidone
LAI antipsychotic monotherapy was found to delay the time to
recurrence of mood episodes.” In another randomized, double-
blind, placebo-controlled study of maintenance treatment in pa-
tients with bipolar I disorder, LAI risperidone adjunctive therapy
can delay the time to relapse.'® All study patients have tolerated its
side effects.”!? In this study, the efficacy and side effects in patients
with bipolar disorder treated with LAI antipsychotics at Taipei City
Psychiatric Center was investigated.

2. Methods
2.1. Study group, tools, and procedures

This study took place in the outpatient clinics at Taipei City Psy-
chiatric Center. Forty-one patients with bipolar disorder were
treated with FLAI antipsychotics (1 fluphenazine, 10 haloperidol,
14 flupenthixol, and 2 clopenthixol) or SLAI antipsychotics
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LAI antipsychotic drugs for bipolar disorder

(14 risperidone). They were administered the Chinese Health
Questionnaire (CHQ-12),'" brief version of World Health Organi-
zation Quality of Life (WHOQOL) questionnaire,'” Personal and
Social Performance scale (PSP),"> Clinical Global Impression of
Severity (CGI-S) and Drug-induced Extrapyramidal Symptom Scale
(DIEPSS).!* The medical records to determine the number of mood
episodes and hospitalizations before and after the administration of
LAI antipsychotics were reviewed. This study was approved by the
IRB at the Taipei City Hospital in 2013 without the need of obtaining
signatures from the patients (TCHIRB-1010810).

2.2. Statistical analysis

The descriptive study data were presented as means and standard
deviation. The t-test was used to compare the differences between
groups with continuous variables. The Statistical Package of Social
Science software version 20 for Windows (SPSS, Inc., Chicago, IL,
USA) was used to compute the study data. The differences between
groups were considered significant if p values were less than 0.05.

3. Results

Table 1 shows the patients' demographic information and com-
parison of the results between FLAI and SLAI antipsychotics groups.
No difference was found between the FLAI and SLAI antipsychotic
drugs groups in terms of the efficacy, quality of life, and side effects
(data not shown).

Extracting from Table 1, Table 2 compares the frequencies
(times/year) before and after LAI antipsychotic treatment in both
groups. The frequencies were significantly decreased in both FLAI

Table 1 Demographic data of patients who received FLAI and SLAI antipsychotics

(mean + SD)
FLAI antipsychotic SLAI antipsychotic
drugs (n = 27) drugs (n = 14)
Mean + SD Mean + SD
Age (y) 45.8 + 10.5 457 £ 94
Illness duration (y) 222 +93 19.1 + 10.3
Duration of LAI treatment (y) 7.70 + 8.2 1.61 + 1.44
Frequency of mood episode 0.72 + 0.76 0.69 + 0.39
(times/y) before LAI
Frequency of mood episode 0.23 + 0.47 0.24 + 0.38
(times/y) after LAI
Frequencies of hospitalization 0.6+0.8 0.52 + 0.41
(times/y) before LAI
Frequencies of hospitalization 0.13 +0.28 0.08 +0.21
(times/y) after LAI
Number of concomitant use of 20 (74.1) 9 (64.3)
mood stabilizer (%)
Number of concomitant use of 17 (63.0) 7 (50.0)
antipsychotic (%)
CHQ 3.11 +1.93 3.86 +2.28
WHOQOL
Overall score before 76.1 +21.8 732 +234
psychiatric illness
Current overall score 69.7 + 23.9 67.5 + 18.8
Physical 14.0 + 3.6 133 +25
Psychological 11.6 +29 113 +3.0
Social 12.96 + 2.5 125+ 19
Environment 13.1+19 124 + 2.7
PSP 739 +5.9 755 +5.9
CGI-S 3.0+07 29+09
DIEPSS 21+23 14+19

CGI-S = Clinical Global Impression of Severity; CHQ = Chinese Health questionnaire;
DIEPSS = Drug-induced Extrapyramidal Symptom Scale; FLAI antipsychotics = first-
generation long-acting injectable antipsychotics; PSP = Personal and Social
Performance scale; SD = standard deviation; SLAI antipsychotic = second-
generation long-acting injectable antipsychotic; WHOQOL = World Health Orga-
nization Quality of Life.
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Table 2 Comparison of frequency (times/year) before and after LAI antipsychotic
treatment in first-generation, second generation, and total antipsychotic
groups

Before the treatment After the treatment

Mean + SD Mean + SD
FLAI antipsychotic treatment (n = 27)
Frequency of mood episodes* 0.72 + 0.76 0.23 + 0.47
Frequency of hospitalizations*  0.60 + 0.80 0.13 +0.28
SLAI antipsychotic treatment (n = 14)
Frequency of mood episodes*™  0.69 + 0.39 0.24 + 0.38
Frequency of hospitalizations*  0.52 + 0.41 0.08 +0.21
Total patients (n = 41)
Frequency of mood episodes*™*  0.71 + 0.65 0.23 +0.43
Frequency of hospitalizations*** 0.57 + 0.69 0.11 + 0.26

* Statistical significance between before and after LAI antipsychotic treatment
groups is: p < 0.10.

** Statistical significance between before and after LAI antipsychotic treatment
groups is: p < 0.05.

*** Statistical significance between before and after LAI antipsychotic treatment
groups is: p < 0.001.

SD = standard deviation; SLAI = risperidone; FLAI = halopridol, flupenthixol,
clopenthixol, fluphenazine.

and SLAI antipsychotic treatment groups, and also in total LAI
antipsychotic treatment patients, both regarding the frequency of
mood episodes or hospitalizations.

Table 3 lists the mean dose of each LAI antipsychotic used every
4 weeks. Most of the patients still had concomitant use of mood
stabilizers (70.7%) and oral antipsychotics (58.5%).

4. Discussion

Most patients with bipolar disorder received LAI antipsychotics
are due to poor adherence to medications and have repeated
mood episodes or hospitalizations during the course of their
illness. More than 90% of bipolar patients relapse during an
18-month follow-up period following a manic episode,”” and
around 70% of them relapse in the 18 months following a
depressive episode.'® Even under prophylactic lithium therapy, the
likelihood of at least one recurrence exceeded 70% within 5 years
of recovery."” In this study, both the frequency of mood episodes
and that of hospitalizations were significantly decreased after
receiving all kind of LAI antipsychotics treatment (Table 2). After
dividing the data of frequencies into the FLAL and SLAI antipsy-
chotic treatments, the differences of those separate groups were
found to remain significant (Table 2). FLAI antipsychotics have
been on the market in Taiwan for a much longer period of time
than SLAI antipsychotics. At present, the only available SLAI anti-
psychotic is risperidone, which became available a decade ago,
and its indication for bipolar disorder has been approved in
Taiwan since 2011.

Table 3 Mean dose of each long-acting injectable antipsychotic drug used every 4

weeks
Injection dose (mg)
Mean + SD Min—max dosage
Fluphenazine (n = 1) 100 100—-100
Haloperidol (n = 10) 59.2 + 23.7 25-100
Flupenthixol (n = 14) 233+73 20—-40
Clopenthixol (n = 2) 220 200—240
Risperidone* (n = 14) 48.2 + 16.6 25-75

" The only second-generation LAI antipsychotic drug used in this study.
min—max dosage = minimal to maximal dosage; SD = standard deviation.
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In this study, the mean interval of FLAI antipsychotic treatment
was 24.5 + 5.6 days and of SLAI antipsychotic was 21.0 + 5.4 days
(data not shown). In this study, the duration of each injection of
risperidone was longer than once every 2 weeks as recommended
in the package insert of LAI risperidone. This might be because
patients were also taking concomitant mood stabilizers (lithium,
carbamazepine, or valproate) or oral antipsychotic drugs. As
shown in Table 3, the mean doses of various FLAI antipsychotic
drugs and LAI risperidone used for the bipolar disorder study
patients were compatible with those used for schizophrenic
patients.

In the context of self-reporting on general health, quality of life,
and functioning, these study patients rated themselves in a fair to
good condition. For the CHQ, the mean score was 3.4 + 2.0, with 21
patients (51.2%) scoring less than 3 (a cutoff-point of 3 and above
might be a possible case with current difficulties). In four domains
of the WHOQOL, the results were compatible with the healthy
controls'® and better in the physical domain than those a group of
pulmonary tuberculosis patients in Taiwan, in which the four
domain scores were 12.7 + 2.79, 12.41 + 3.05, 13.28 + 2.52, and
12.71 + 2.51."% As shown in Table 1, the PSP had a mean score of
73.9 + 5.9. This finding is also compatible with that in a report from
Spain.'” In their measurement of a group a bipolar patients (n = 57),
the mean score is 73.0 + 14.6; while in a group of schizophrenic
patients (n = 139) it is 61.9 + 19.6. The mean score of CGI-S of our
study patients who received FLAI antipsychotics was 3.0 + 0.7,
meaning that these patients were in the mildly illed range. The
extrapyramidal side effect as measured by DIEPSS (Table 1)
revealed illness to a very mild degree (1.9 + 2.2), in SLAI antipsy-
chotic group, indicating that the tolerance of LAI antipsychotics is
good and patients did not suffer from these types of adverse effects.
However, the extrapyramidal side effects were not significantly
different between patients receiving FLAI and SLAI antipsychotic
drugs (Table 1).

4.1. Limitations of the study

The readers are cautioned against over-interpreting the study
findings because this study has three major limitations. First, the
size of the study group was small (n = 41). The number may not
reflect the observation for patients receiving LAI antipsychotic
treatments. Second, this study was not randomized, placebo-
controlled, and double-blind in design. Thus, the study validity
was compromised. Third, the study was carried out only at one
hospital. Therefore, the generalization of the study data to other
patients in Taiwan is doubtful.

4.2. Summary of the study

Taken together, bipolar patients with LAI treatment can have
fewer rates of relapse and hospitalization, and a good quality of life
with fair functioning and very mild side effects. Recognizing the
limitations of the study data, it can be summarized that LAI
treatment could decrease the frequency of mood episode and
hospitalization, as well as restore their normal lives in patients
with bipolar disorder.

S.-K. Lin
Acknowledgments

This study was sponsored by Taipei City Government (TCH99001-
62-050). The author thanks Yan-Lung Chiou for help in data
management.

References

1. Sajatovic M, Valenstein M, Blow FC, Ganoczy D, Ignacio RV. Treatment adher-
ence with antipsychotic medications in bipolar disorder. Bipolar Disord 2006;8:
232-41.

2. Bauer M, Glenn T, Grof P, Marsh W, Sagduyu K, Alda M, Murray G, et al. The
association between concurrent psychotropic medications and self-reported
adherence with taking a mood stabilizer in bipolar disorder. Hum Psycho-
pharmacol 2010;25:47—54.

3. Suppes T, Baldessarini R], Faedda GL, Tohen M. Risk of recurrence following
discontinuation of lithium treatment in bipolar disorder. Arch Gen Psychiatry
1991,;48:1082-8.

4. Ito H. What should we do to improve patients' adherence? | Exper Clin Med
2013;5:127-30.

5. Tohen M, Zhang F, Taylor CC, Burns P, Zarate C, Sanger T, Tollefson G. A meta-
analysis of the use of typical antipsychotic agents in bipolar disorder. J Affect
Disord 2001;65:85—93.

6. Verdoux H, Gonzales B, Takei N, Bourgeois M. A survey of prescribing practice
of antipsychotic maintenance treatment for manic-depressive outpatients.
J Affect Disord 1996;38:81—7.

7. Keck Jr PE, McElroy SL, Strakowski SM, Stanton SP, Kizer DL, Balistreri TM,
Bennett JA, et al. Factors associated with pharmacologic noncompliance in
patients with mania. J Clin Psychiatry 1996;57:292—7.

8. Shen WW. The need for depot atypical antipsychotics in the U.S. Psychiatr Serv
1998;49:727.

9. Quiroz JA, Yatham LN, Palumbo JM, Karcher K, Kushner S, Kusumakar V. Ris-
peridone long-acting injectable monotherapy in the maintenance treatment of
bipolar I disorder. Biol Psychiatry 2010;68:156—62.

10. Macfadden W, Alphs L, Haskins JT, Turner N, Turkoz I, Bossie C, Kujawa M, et al.
A randomized, double-blind, placebo-controlled study of maintenance treat-
ment with adjunctive risperidone long-acting therapy in patients with bipolar I
disorder who relapse frequently. Bipolar Disord 2009;11:827—39.

11. Chong MY, Wilkinson G. Validation of 30- and 12-item versions of the Chinese
Health Questionnaire (CHQ) in patients admitted for general health screening.
Psychol Med 1989;19:495—505.

12. Yao G, Chung CW, Yu CF, Wang ]D. Development and verification of validity
and reliability of the WHOQOL-BREF Taiwan version. | Formos Med Assoc
2002;101:342—-51.

13. Morosini PL, Magliano L, Brambilla L, Ugolini S, Pioli R. Development, reliability
and acceptability of a new version of the DSM-IV Social and Occupational
Functioning Assessment Scale (SOFAS) to assess routine social functioning. Acta
Psychiatr Scand 2000;101:323-9.

14. Inada T, Beasley Jr CM, Tanaka Y, Walker DJ. Extrapyramidal symptom profiles
assessed with the Drug-Induced Extrapyramidal Symptom Scale: comparison
with Western scales in the clinical double-blind studies of schizophrenic pa-
tients treated with either olanzapine or haloperidol. Int Clin Psychopharmacol
2003;18:39—48.

15. Bowden CL, Calabrese JR, Sachs G, Yatham LN, Asghar SA, Hompland M,
Montgomery P, et al. A placebo-controlled 18-month trial of lamotrigine and
lithium maintenance treatment in recently manic or hypomanic patients with
bipolar I disorder. Arch Gen Psychiatry 2003;60:392—400.

16. Calabrese JR, Bowden CL, Sachs G, Yatham LN, Behnke K, Mehtonen OP,
Montgomery P, et al. A placebo-controlled 18-month trial of lamotrigine and
lithium maintenance treatment in recently depressed patients with bipolar
I disorder. J Clin Psychiatry 2003;64:1013—24.

17. Coryell W, Endicott ], Maser JD, Mueller T, Lavori P, Keller M. The likelihood of
recurrence in bipolar affective disorder: the importance of episode recency.
J Affect Disord 1995;33:201—6.

18. Chung WS, Lan YL, Yang MC. Psychometric testing of the short version of the
world health organization quality of life (WHOQOL-BREF) questionnaire
among pulmonary tuberculosis patients in Taiwan. BMC public health
2012;12:630.

19. Garcia-Portilla MP, Gomar JJ, Bobes-Bascaran MT, Menendez-Miranda I, Saiz PA,
Muniz ], Arango C, et al. Validation of a European Spanish-version of the
University of California performance Skills Assessment (Sp-UPSA) in patients
with schizophrenia and bipolar disorder. Schizophr Res 2013;150:421—6.


http://refhub.elsevier.com/S1878-3317(14)00136-3/sref1
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref1
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref1
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref1
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref2
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref2
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref2
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref2
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref2
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref3
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref3
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref3
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref3
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref4
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref4
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref4
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref5
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref5
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref5
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref5
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref6
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref6
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref6
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref6
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref7
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref7
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref7
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref7
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref8
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref8
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref9
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref9
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref9
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref9
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref10
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref10
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref10
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref10
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref10
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref11
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref11
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref11
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref11
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref12
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref12
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref12
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref12
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref13
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref13
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref13
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref13
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref13
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref14
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref15
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref15
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref15
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref15
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref15
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref16
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref16
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref16
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref16
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref16
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref17
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref17
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref17
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref17
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref18
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref18
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref18
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref18
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref19
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref19
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref19
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref19
http://refhub.elsevier.com/S1878-3317(14)00136-3/sref19

	Efficacy of Long-acting, Injectable Antipsychotics in the Treatment of Bipolar Disorders
	1. Introduction
	2. Methods
	2.1. Study group, tools, and procedures
	2.2. Statistical analysis

	3. Results
	4. Discussion
	4.1. Limitations of the study
	4.2. Summary of the study

	Acknowledgments
	References


