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Table 2. Vadables significantly associated with the Jog of the risperidone:9-hydrox yrisperidone concenteation ratio (R:9-OHR) and the concentration:dose
ratio (C:D) (n=173)

Predicting vatiables for R:9-OHR ratio Regression coetficient 956 Confidence interval p-value
Homozygosity of CYP2D6' 10 0.761 (0.110. 1.412) 0.023
Intake of CYP2D6-dependent drugs 2,043 (1.639, 2.447) <0.001
Predicting variables for C:D ratio Regression coefficient 95% Confidence interval p-value
Homozygosity of CYP2D6'10 0.371 ©.012,0729) 0.043

Intake of CYP2D6-dependent drugs 0.297 (0.071, 0.522) 0.011

Age 0.019 0.007, 0.031) 0.002
Weight —0.011 (~0.020, ~0.002) 0.015

A total of 73 patients were jucluded in these regression models, Natural Jogarithmic transtormations of the R:9-OHR and C:D ratio were used as dependent
variables. Biologically plausible predictors (CYP2D6 genotype, prescnce of co-medication with CYP2D6-dependent drugs, age, weight, and sex) were used as
independent variables. The stepwise method was performed for variable selection. The presence of more predictors increases the value of the regression
coefficient, thus implying a greater effect upon the R:9-OHR and C:D. The CYP2D6-dependent drugs are levomepromazine, chlorpromazine, bromperidol,

haloperidel, olanzapine, paroxetine, fluvoxumine, amitriptyline. maprotiline, terbinafine, chmetidine, and mexiletine.

influence of the CYP2D6%10 alleles was more
prominent in the co-medication group than in the
non-co-medication group (Figure 1b). Based on the
results of a previous report, which demonstrated that
the efficacy of 9-hydroxyrisperidone might be com-
parable to that of rsperidone (Huang et al., 1993), we
inferred that the same dose ot risperidone would have a
stronger pharmacologic effect in individuals with a
higher number of *10 alleles. Our study shows that co-
administration of risperidone and other CYP2DG6-
dependent drugs leads to a significant effect that
warrants consideration in clinical practice. Since
CYP2D6 metabolizes a wide variety of drugs,
competitive inhibition of CYP2D6 with risperidone
is relatively common (Murray, 2006). Our findings
should be widely relevant in clinical settings, for about
half of the populations of some ethpic groups including
East Asians have onc or more CYP2D6"10 alleles.
Here, we wish to state that the above interpretation is
based on the assumption that the efficacy of risperidone
and 9-hydroxyrisperidone is equivalent in vivo. How-
ever, at least one previous report has suggested that
plasma risperidone and 9-hydroxyrisperidone may not
be cqually potent in vivo, since the greater affinity of
9-hydroxyrispetidone for p-glycoprotein might limit
the access of this metabolite to the brain, compared
with that of the mother compound (Wang et al., 2004).

A potential limitation of our study is that only East
Asian samples were used. Hence, PMs, who are
common among Caucasian populations, were not
included in our study samples. Furthermore, we did not
evaluate the presence of hypomorphic alleles other
than CYP2D6710 (i.e., 4, 75, "14, *41). Because of the
small number of such patients in our stady population,
cither heterozygous or homozygous for those alleles,
formal statistical evaluation was not possible. Yet, the
potential impact of hypomorphic alleles such as

Copyright € 2009 John Wiley & Sons. Ltd.

CYP2D64 and '3 on the pharmacokinetics of
risperidone is nuch greater than that of CYP2D6710,
10, since the CYP2D6%4 and *5 alleles represent
biologically inactive alleles, whereas in vitro analyses
have demonstrated that the enzyme transcribed from
the CYP2D6%10 alleles retains residual activity
(Fukuda er «l., 2000; Ramamoorthy et af., 2001; Yu
et al., 2002). Indeed, it was recently demonstrated that
American homozygotes or compound heterozygotes of
CYP2D6 null alleles ("3, *4, *3, *6, and *"52) were
likely to have an increased C:D ratio with the same
comprehensive CYP2D6 genotyping kit {de Leon
et al., 2007). In addition, patients who were found to
have “wild type alleles” (i.e., "1 and "2) might have
actually had hypomorphic alleles that could not be
detected using the AmpliChip. The presence of the
extremely high C:D ratio in one patient with
CYP2D6"1/*2 might be accounted for by the posses-
sion of such an *“undetected” hypomorphic allele if the
abnormal phenotype were to be observed reproducibly
using repeated measures. A follow-up study involving
larger populations of various ethnic groups is required
in order to clarify the pharmacokinetic profiles of
carriers of such hypomorphic alleles.

Another limitation of the present study is that neither
the dosage nor the quantitative and qualitative natures
of inhibition by CYP2D6-dependent drugs was taken
into account in the statistical evaluation. Obviously, the
degree of inhibition by competitive inhibitors depends
on the dosage. The unexpectedly high concentration in
the patient with a CYP2D6"1/"2 genotype who was
described above might be explained by the concomi-
tant administration of high-dose bromperidol (15 mg;
bromperidol is a butyrophenone that is often used in
Japan) and chlorpromazine (73 mg). Also of note, some
CYP2D6-inhibitors, including paroxetine and fluox-
etine, are regarded as mechanism-based inhibitors and

FHum. Psychopharmacol Clin Exp 2009; 24: 301-308.
DO 10.1002/Mhup

- 144 -



EFFECTS OF CYP2D6 AND CO-MEDICATION ON RISPERIDONE METABOLISM 307

are more potent than competitive inhibitors (Fontana
et al., 2003). For the C:D ratio to be predictable in a
given patient based on his CYP2D6 genotype and co-
administered CYP2D6-dependent dmigs, a mathemat-
ical model needs to be developed that incorporates the
dose and relative inhibitory activity of all the CYP2D6-
dependent drugs being prescribed together with the
CYP2D6 genotype. Previously reported variables that
could affect risperidone pharmacokinetics include
weight, gender, and age (Balant-Gorgia et al., 1999,
de Leon et al., 2007). As shown in Table 2, in a model
that included weight as a predictive variable, female
gender was not found to be significant. However, in a
model that did not include weight, female gender was
found to be significant (data not shown). Based on
these statistical results, we inferred that a female
gender increases the risperidone concentration because
women tend to weight less than men.

We documented that the genotype at the CYP2D6
locus significantly affects the pharmacokinetics of
risperidone. However, we have not evaluated whether
the CYP2ZD6 genotype affects pharmacodynamics of
risperidone. According to several reports, higher
concentrations might be associated with an increased
incidence of adverse reactions. Llerena described a
patient with acute severe extrapyramidal side effects
that were associated with an extremely high concen-
tration of risperidone when it was taken in conjunction
with haloperidol and levomepromazine (Llerena et al.,
2003). If indeed patients with higher concentrations
tend to develop extrapyramidal side effects, patient
with hypomorphic CYP2DG6 allele(s), who have
increased concentrations of risperidone and 9-hydro-
xyrisperidone, would be prone to develop such adverse
reactions. The retrospective study in which PMs (i.e.,
null allele homozygotes) receiving risperidone tended
to have adverse drug reactions support such hypothesis
(de Leon et al., 2005). We need to evaluate whether
patients with one or more CYP2D6* 10 alleles are more
likely to develop adverse reactions than patients with
wild type allele.

If one could identify through CYP2DG6 genotyping
those individuals at risk of developing such adverse
reactions, necessary measures could be taken in
advance, e.g., adjusting the dose of risperidone. The
United States Food and Drug Administration has
recently approved AmpliChip CYP450, the compre-
hensive CYP2D6 genotyping kit used in the present
study, for clinical diagnostic use (http://www.tda.gov/
cdrh/mda/docs/k042259 html). This approval may
contribute to personalized medicine by enabling
genotype analysis for clinical use. An algorithm that
incorporates clinical parameters including co-medi-

Copyright & 2009 John Wiley & Sons, Ltd.

cation with CYP2D6-dependent drugs, age and weight
together with the patient’s CYP2D6 genotype, nceds to
be developed to predict an appropriate dose for
individual patients.

ACKNOWLEDGEMENTS

We appreciate the technical support of 8. Shirahama, SRL,
INC., Hachioji, Japan and the financial support provided by
Roche Diagnostics K.K., Tokyo, Japan.

REFERENCES

Balant-Gorgia AE, Gex-Fabry M, Genet C, Balant LP. 1999, Therapeutic
drug wmonitoring of risperidone using a new, wpid HPLC method:
reappraisal of interindividual variability factors. Ther Drug Monir 21
105-115.

Bertilsson L, Dall ML, Dalen P, Al-Shurbagi A. 2002, Molecular genetics of
CYP2 D6: clinical relevance with focus on psychotropic drugs. BrJ Clin
Pharmucol 53: 111122,

Brachtendorf L, Jetter A, Beckunis KT, Holscher AH, Fubr U. 2002,
Cytochrome P450 enzymes contributing to demethylation of maprotiline
in man. Pharmacel Toxicol 90: 144-149,

Bradford LD, 2002, CYPZD6 aliele trequency in Buropean Cancasians,
Asiuns, Alricans snd their descendants, Pharmacogenomics 3;: 229243,

Custberg I, Helle J, Aamo TO. 2005, Prolonged pharmacokinetic drag
interaction between terbinafine and amiteiptyline. Ther Drug Monit 27:
680-682.

Cho HY. Lec YB, 2006. Phamacokinetics and bioequivalence evaluation of
risperidone in healthy male subjects with ditferent CYP2DG6 genotypes.
Arcl Pharm Res 29: 525-533.

Chouinard G, Arnott W, 1993, Clinical review of risperidone. Can J
Psychiarry 38 (Suppl 3): §89-895.

Dabl ML, Johansson I, Bertilsson L, Ingehman-Sundberg M, Sjogvist F.
1995. Ultrarapid hydroxylation of debrisoguine i a Swedish population.
Analysis of the molecular genctic basis, J Pharmacol Exp Ther 274: 516~
520,

D Arrigo C. Migliardi G, Santoro V, ¢r al. Effect of fluvoxamine on plasina
risperidone concenirations in patients with schizophrenia. Pharmacal Res
52 497-501.

de Leon J, Susce MT, Pan RM, Fairchild M, Koch WH, Wedlund PI. 2005,
The CYP2D6 poor metabolizer phenotype may be associated with
risperidone adverse drug reactions and discontinuation. J Clin Psychiatry
66: 15-27.

de Leon J, Susce MT, Pan RM, Wedlund PJ, Orrego ML, Diaz FJ, 2007.
A study of genetic (CYP2D6 and ABCBI1) and environmental (druy
inhibitors and inducers) variables that may influence plasia risperidone
levels, Pharmacopsychiairy 40: 93-102,

DeVane CL, Nemeroff CB. 2001, An cvaluation of rispeddone drug
tevactions. J Clin Psychopharmacol 21: 408-416.

Ereshefsky L. 1996. Pharmacokinetics and drog interactions: update for new
antipsychotics. J Clin Psyciiary 57 (Suppl 11): 1225,

Fang J, Bourin M, Baker GB. 1999, Metabolistn of rsperidone 1o 9-
hydroxyrisperidone by human eytochronies P450 2D6 and 3Ad. Nawnyn
Schmieidebergs Arch Phamacol 359: 147-151.

Fontana E, Dansette PM, Poli SM. 2005. Cytochrome P450 enzymes
niechanism based inhibitors: common sub-structores and reactivity, Curr
Drug Metab 6: 413-454.

Fukuda T, Nishida Y, Iinaoka 8, ef al. 2000, The decreased in vive clearance
of CYP2D6 substrates by CYP2D6' 10 might be caused not only by the
Jow-¢xpression but also by fow affinity of CYP2D6. Arch Biochem
Bioplys 380: 303-308.

Gossen D, de Sucay JM, Vandenhende F, Onkelinx C, Gangji D. 2002,
Intluence of fluoxetine on olanzapine phanmacokinetics. AAPS PharmSci
4: Eil.

fhon. Psychopharmacol Clin Exp 2009, 24; 301-308.
DOI: 10.1002/hup

- 145 -



308 T. YAGIHASHI ET AL

Hara Y, Nakajima M, Miyamoto KL Yokoi T. 2003, Inhibitory etfects of
psychotropic drugs on mexiletine metabolism in human Bver micro-
somes; prediction of in vive drug interactions. Xenobiotica 35: 549-560.

Helfer 1. Kirchheiner J, Armstrong VW, ¢f al. 2006. AmpliChip CYP450
GeneChip: a new gene chip that allows apid and aceurate CYP2D6
genotyping. Ther Drng Monir 28: 673-677.

Heykants J. Huang ML, Mannens G, e af. 1994, The pharmacokinetics of
risperidone in bumans: a sumary. J Clin Psychiairy 55 (Suppl): 13-17.

Huang ML, Van Peer A, Woestenborghs R. er af. 1993. Phurmacokinetics of
the novel antipsychotic agent risperidone and the profactin response in
healthy subjects, Clin Phammacol Ther 34: 257-268.

Iwashima K, Yasui-Forukori N, Kaneda A, er af. 2007. No association
between CYP2DA polymosphisms and personality teait in Japanese. BrJ
Clin Pharnacol 64: 96-99.

Javssen PA. Niemegeers CJ, Awouters F, Schellekens KH, Megens AA,
Meert TF. 1988, Pharmacology of risperidone (R 64 766), a new anti-
psychotic with serotonin-82 and dopamine-D2 antagonistic propenties.
J Pharmnacol Exp Ther 244: 685-693.

Johansson 1. Oscarson M. Yue QY. Benrtilsson L, Sjogvist E. Ingelinan-
Sundberg M. 1994, Genetic analysis of the Chinese cytochrome P4502D
locus: characterization of variant CYP2D6 genes present in subjects with
diminished capacity for debrisoguine hydroxylation. Mol Phanuacol 46:
452-459.

Leysen JE, Gommeren W, Eens A, de Chaffoy de Courcelies 1, Stoof JC,
Janssen PA. 1988. Biochemical profile of rsperidone. a new antipsyche-
tic. J Phannacel Exp Ther 247: 661--670.

Llercna A, Betecz R, Dorado P, ef al. 2003, Detenmination of risperidone
and 9-hydroxyrisperidone in human plasma by liquid chromatography:
application to the evaluation of CYP2D6 drug interactions. J Chrematogr
B Analyt Technol Riomed Life Sci 783 213-219.

Madeira M, Levine M, Chang TK, Mirfazaclian A, Bellward GD. 2004. The
effect of cimetidine on dexiromethorphan O-demethylase activity of
humnan liver microsomes and recombinant CYP2ZDS6. Drug Metab Dispos
32: 460-467.

Mihara K, Kondo T, Yasui-Furukeri N, er of. 2003. Effects of various
CYP2D6 genotypes on the steady-state plasma concentrations of risper-
idone and its active metabolite, 9-hydroxyrisperidone, in Japanese
patients with schizophrenia, Ther Drug Monir 23 287-293.

Mormray M. 2006, Role of CYP pharmacogenetics and drug-doug inter-
actions in the efficacy und safety of atypical and other antipsychotic
agents, J Pharm Pharmacol §8: 871-8535.

Nakagani T, Yasoi-Furukort N, Saito M, o al. 2005. Thioridazine inhibits
risperidone metabolism: a clinically relevant drug interaction. J Clin
Psychopharmacol 25: 89-91.

Prior T, Baker GB. 2003, Imteractions between the cytochrome P450
systemn and the second-generation antipsychotics. J Psyehiatry Newrosci
28: 99-112.

Copyright € 2009 John Wiley & Sons. Ltd.

Ramamoorthy Y, Tyndale RF, Sellers EM. 2001, Cytochroine P450 2D6.1
and eytochrome P430 206.10 differ in catalytic activity for multiple
suhsteates, Pharmacogenetics 11: 477187,

Regenthal R, Kunstler U. Hesse S, Sabri O, Preiss R. 2005. D2 dopamine
receptor occupancy. risperidone plasma level and extrapyramidal motor
symptoms in previously drug-free schizophienic patients, Jar J Clin
Pharmacol Ther 43: 370-378.

Remmerie BM, Sips LL, de Vries R, er af. 2003. Validated method for the
determination of tsperidone und 9-hydroxyrisperidone in human plasnia
by liquid chromatography-tandem mass spectrometry, J Chromatogr B
Analvt Technel Biomed Life Sci 783: 461472,

Roh HK, Kim CE, Chung WG, Park CS, Svensson JO, Bertilsson L. 2001,
Risperidone metabolismm in refation 1o CYP2DG10 allele in Korean
schizopbienic patients. Eur J Clin Pharmacol 537: 671~G75.

Scordo MG, Spina E, Facciola G, Avenoso A, Johansson I, Dabl MiL. 1999,
Cytochrome P450 2D6 genotype and steady state plasina levels of
risperidone  and  9-hydeoxyrisperidone.  Psychopharmacology {Berl)
147: 300-305.

Spina E, Avenoso A, Facciola G, Scordo MG, Ancione M, Madia A.
2001. Plasmat concentrations of risperidone and 9-bydroxyrisperidone
during combined treaunent with paroxctine, Ther Drug Monir 23: 223~
227

Spina E, Matines C, Caputi AP, er al. 1991, Debrisoquine oxidation
phenotype during neuroleptic monotherapy. £ur J Clin Pharmacol 41:
467-470.

Suzuki A, Otani K, Ishida M, ef af. 1997. Increased plasma concentrations
of bromperidol and its reduced metabolite with Jevomepromazine, but not
with thioridazine. Ther Drug Monit 19: 261264,

Suzoki Y, Someya T, Shimoda K, 7 al. 2001, Imponance of the cyto-
chrome P450 26 genotype for the drug metabolic interaction
between chlorpromazine and haloperidol. Ther Drug Monit 23: 363-
368.

Tateishi T, Chida M, Ariyoshi N, Mizorogi Y, Kamataki T, Kobayashi S.
1999, Analysis of the CYP2D6 gene in relation to dextromethorphan O-
demethylation capacity in a Japanese population. Clin Pharmacol Ther
65 570-575.

Wang IS, Ruzn Y, Taylor RM, Donovan JI.. Markowitz JS. DeVane CL.
2004. The brain entry of nsperidone and 9-hydroxyrisperidone is
greatly limited by p-glycoprotein. fir J Newropsychophannacol T:
415-419.

Yasui-Furukori N, Saito M, Inoue ¥, er af. 2007. Terbinafine increases the
plasma concentration of paroxetine after a single omal adminisiration of
patoxetine in healthy subjects. Eur J Clin Pharmacol 63: 51--56.

Yu A, Kneller BM, Rettic AE, Haining RL. 2002. Expression, purification,
biochemical characterization, and comparative function of human cyto-
chrome P450 2D6.1, 2D6.2, 2D6,10, and 2D6.17 allelic isoforms.
J Pharmacol Exp Ther 303; 1291-1300.

Fhon. Psychopharmacol Clin Exp 2009; 24: 301-308.
DOL 10.1002/hup

- 146 -



Psychiatry and Clinical Neurosciences 2009; 63: 521-528

Regular Article

doi:10.1111/}.1440-1819.2009.01995.x

Subjective assessments of the quality of life, well-being and
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Aim: The present study examined three kinds of
subjective assessment scales in the same patient
group with schizophrenia to analyze the correlations
among scores obtained in relation to the background
data.

Method: Thirty-six patients with schizophrenia were
examined with the 26-item short form of the Waorld
Health Organization Quality of Life (WHO-QOL 26),
Subjective Well-being under Neuroleptic drug
treatinent:  Short Japanese version (SWNS) and
Self-Efficacy for Community Life scale (SECL) for
subjective assessment scales, five kinds of neurocog-
nitive tests, Positive and Negative Syndrome Scale
(PANSS) for clinical symptom, Social Functioning
Scale (SFS), and Global Assessment of Functioning
(GAF) scale for social functioning.

Result: The scores for delusions {components of
positive syndrome), anxiety and depression (compo-
nents of general psychopathology) on the PANSS sig-
nificantly correlated with Qol. and subjective

well-being scores. In contrast, the scores for compo-
nents of negative syndrome were not correlated with
the subjective assessment scores. Furthermore, none
of the clinical symptom scores were correlated with
the score in self-efficacy scale. The SFS and GAF scores
were significantly correlated with the subjective
assessment scores. There were significant correlations
among the scores on the three subjective assessinent
scales.

Conclusion: Each scale has different features and
should be utilized depending upon the expected
effect of treatment or the purpose of assessment. The
treatinents provided to patients must be directed at
improving both psychological and social impair-
ments, in order to enhance the social functioning and
QoL of patients.

Key words: quality of life, schizophrenia, self-efficacy,
subjective assessment, well-being.

UBJECTIVE ASSESSMENTS, SUCH as of quality of
Slife (Qol)! are commonly used in the field of
psychiatry. Evaluation of QoL has attracted attention
since the 1970s in Western countries, and since the
1980s in Japan.?* At first, it was used only in treat-
ment for physical ailments, such as in patients under-
going cancer surgery or receiving terminal care, in
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order to devise appropriate plans for clinical care and
as an outcome parameter in health-care services. As
for its use in the field of psychiatry, it was in the
1990s that it began to be used in research and clinical
care for patients with schizophrenia.

As compared with patients with physical diseases,
patients with mental disorders were regarded as being
more difficult to assess. One of the reasons for this
was because the concept of Qol was ambiguous,
and direct comparison among studies was difficult.
Another reason was that there was often an overlap
between Qol items and psychological symptoms,
and QoL by itself could not be assessed indepen-
dently. In addition, there was the skepticism that

Journal compilation © 2009 Japanese Society of Psychiatry and Neurology
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patients with severe schizophrenia, in particular,
could not be assessed precisely. Lehman et al. found
that psychiatric symptoms {anxiety and depression)
affected QoL assessments among patients with
chronic conditions.”s Skantze et al. reported that out-
patients with schizophrenia were able to complete
self-report inventories, and were moreover able to
participate in the interviews on Qol..” Tomotake et al.
suggested that subjective and objective QoL had dif-
ferent predictors and should be considered as sepa-
rate and complementary outcome variables.®

With the development of atypical antipsychotic
drugs and psychosocial treatiment modalities, subjec-
tive assessments, such as QoL, have been in high
demand in the field of dlinical psychiatry. Psychiatric
policies such as de-institution and community-care
have supported use of subjective assessments.™® Tt is
recommended that these new assessments should be
commonly used for rehabilitation and treatment of
patients with schizophrenia.

This study introduces three kinds of subjective
assessments: Qol; subjective well-being and self-
efficacy. Subjective well-being is the major compo-
nent of Qol.. Awad defined subjective well-being as
‘changed subjective state after just a few doses of
neuroleptic’,'* and Haan defined it more generally as
‘all experiences patients report, whether positive or
negative, at the physical, emotional and cognitive
levels related to treatment with antipsychotic
medication’.’” Naber developed the Subjective Well-
being under Neuroleptic Treatment (SWN) scale to
compare patient’s subjective perceptions of conven-
tional and atypical antipsychotic agents.”?

Self-efficacy is the belief that one has the ability to
perform a certain task or exhibit a certain behavior.
Bandura suggested that decisions to enact most
human behaviors depended on beliefs about self-
efficacy, which mediates the relationship between
coping skills and successtul emotional adjustment.’
Lieberman et al. developed the theoretical model that
self-efficacy determined the coping effort and psycho-
social functioning.'* Ventura etal. indicated that
self-efficacy and neurocognition, especially sustained
attention, might underlie problem-focused coping.*®

Whereas the three kinds of subjective assessment
concepts, namely, Qol, subjective well-being and
self-efficacy, have been well studied and docu-
mented, no studies have been conducted to compare
the differences in results of assessment using the
three scales in the same patient group, or to explore
the validity of underlying concepts. Moreover, the

© 2009 The Authors
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interpretation of relationships between subjective
assessment scores and cognitive functions is contro-
versial. Fujii et al. indicated that neurocognition was
the predictor of QoL in patients with schizophrenia.’?
In contrast, Hofer ef al. reported that although cogni-
tive function was the predictor of social functioning,
it did not retiably predict the QoL in patients with
schizophrenia.!®*?

The aim of the present study was to examine cor-
relations among the three kinds of subjective assess-
ments and patient background, cognitive function,
clinical symptoms and social functioning in patients
with schizophrenia. We then discuss the uniqueness
and characteristics of each of these assessments.

METHODS

The subjects consisted of 36 patients (21 male, 15
fernale} with schizophrenia. The mean age was
28.0 £ 5.0years and the duration of illness was
5.5 & 3.9 years. All were right-handed and none had
any history of head injury or serious medical disease.
They were diagnosed by trained psychiatrists using
ICD-10 criteria™® and were under treatment with
antipsychotics, with the mean chlorpromazine-
equivalent dose of 317.8 mg/day. The dlinical symp-
toms were measured using the Positive and Negative
Syndrome Scale (PANSS),” in which the scores
for components of positive syndrome were low
(12.3 * 3.1} and those for components of negative
syndrome were not so high (19.8 * 4.4) compared to
patients with chronic schizophrenia. The scores on
Social Functioning Scale (SFS)*2* and Global Assess-
ment of Functioning {(GAF) scale®® were relatively
high (SFS, 118.2 + 24.0; GAF, 62.1 £ 7.9). All the
subjects provided verbal as well as written consent for
participation in this research.

Subjective assessment

World Health Organization Quality of Life scale

The 26-item short form of the World Health Organi-
zation Quality of Life scale (WHO-QOL 26) is the
brief version of the WHO-QOL 100, which was devel-
oped to assess subjects around the world, regardless
of culture or civilization.®™?¢ [t consists of 26 items
that are classified into five domains: physical
domain, psychological domain, social relationship,
environment domain, and general QoL.

Journal compilation © 2009 Japanese Society of Psychiatry and Neurology
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Subjective Well-being under Neuroleptic drug
treatment: Short Japanese version

The Subjective Well-being under Neuroleptic drug
treatment: Short Japanese version (SWNS) is used to
assess the subjective cognition and affect of patients
with schizophrenia who are under treatment with
antipsychotics.’*? The short version consists of 20
items that are classified into five categories: mental
functiening, self contrel, emotional regulation, phy-
sical functioning and social integration.

Self-Efficacy for Community Life scale

The Self-Efficacy for Community Life scale (SECL) is
used to assess the self-efficacy of patients with schizo-
phrenia living in the community.?® It consists of 18
items that are classified into five domains, as follows:
daily living, behavior in relation to weatment, behav-
ior in relation to symptoms, social life, and interper-
sonal relation.

Neurocognitive tests

Mini-Mental State Examination

The Mini-Mental State Examination (MMSE) is
the screening test used to assess general cognitive
impairment, and consists of six domains of orienta-
tion, registration, attention, calculation, recall and
language.” ‘

Rey Auditory Verbal Learning Test

The Rey Awditory Verbal Learning Test {RAVLT) is the
memory test in which subjects are asked to listen to a
list of 15 common words and repeat as many of these
words as they can remember, in any order.®® This
procedure is repeated four times. Then, an examiner
asks the subjects to listen to another list of 15
common words and to repeat as many of these words
as possible once only. The examiner then asks the
subjects to recall as many words as possible again
from the previous list of words.

Letter-Cancellation Test

Letter-Cancellation Test (LCI) is the attention test
conducted using rows of letters randomly inter-
spersed with the designated target letter.’! Subjects
are instructed to cross out all the target letters. Per-
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formance is scored according to the number of
correct respornses and the time taken to complete the
test.

Letter and Category Fluency Test

In the Letter and Category Fluency Test subjects are
asked to say as many words beginning with a given
kana (syllable), ‘shi’, ‘¥, te’, as they can, for Letter
Fluency test, and the names of animals, fruits, and
transportations for the Category Fluency test within
60 5.2 These tests are more useful to assess elemental
fluency as compared with the Optional Thinking Test
(orn.

Optional Thinking Test

The OTT is one kind of fluency test that requires
subjects to conceptualize options or alternatives to
hypothetical, but typical real-life problems.® We
translated this test version into Japanese with the
permission of the original authors and used it to
examine patients with schizophrenia and normal
control subjects. High inter-rater reliability and valid-
ity were also confirmed.™

Statistical analysis

Statistical analyses were performed using Statcel2
(OMS Publishing, Saitama, Japan). Spearman rank
correlation was calculated to evaluate the association
between subjective assessments and neurocognition/
symptoms/global functioning. For each comparison,
P < 0.05 was considered to be statistically significant
without any consideration for multiple comparisons.

RESULTS

The schizophrenia patients scored poorly on the
subjective assessment scales (Table 1) and neurocog-
nitive tests (Table 2. Patient background and neu-
rocognitive test results were not correlated with any
subjective assessment scores. In contrast, the scores
for dinical symptoms (Table 3) were inversely corre-
lated with the subjective assessment scores. In par-
ticular, the score for delusion 2.2 £ 0.5 (component
of positive syndrome 12.3 *: 3.1), anxiety 2.2 = 0.7
and depression 1.7 = 0.8 {general psychopathology
33.4 = 6.0) were correlated with the scores on WHO-
QOL 26 and SWNS. In contrast, there were no sig-
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Table 1. Subjective assessment scores

Mean *x 8D Range
WHO-QOL 26 3.0 06 1.5-4.1
SWNS 733 £ 163 37-104
SECL 114.1 * 34,0 20-178

SECL, Self-Efficacy for Community Life scale; SWNS,
Subjective Well-being under Neuroleptic drug weatment:
Short Japanese version; WHO-QOL 26, 26-item short form
of the World Health Organization Quality of Life.

nificant correlations between the scores for negative
syndrome and the subjective assessment scores.

The SFS and GAF scores (Table 4) were significantly
correlated with subjective assessment scores. There
were significant correlations among the scores in
three subjective assessment scales (WHO-QOL 26
and SWNS, 0.80; WHO-QOL and SECL, 0.62; and
SWNS and SECL, 0.70).

DISCUSSION

All the schizophrenia patients who participated in
this study were outpatients who were younger than
40 years of age and were psychologically stable. The
inclusion criteria eliminated the influence of long
duration of illness and of treatment with high doses
of antipsychotics. The mean GAF score of these
patients was >G1, indicating that none of the patients
had severe symptoms or difficulties in their life, and
that therefore their global functions were reasonably
preserved. The present results, however, showed that
the schizophrenia patients had poor Qol. and cogni-
tive deficits. The Qol. scores and cognitive function in
the schizophrenia patients were generally low com-
pared with those of the normal controls. This was
consistent with previous reports of lower Qol. scores
in schizophrenia patients than in normal controls
and patients with other mental disorders.*

The scores on Qol. and other subjective assessment
scales were not correlated with patient background.
Previous studies showed that patient background sig-
nificantly affected Qol.. According to several studies,
young female and married patients exhibited better
Qol. scores.*® Although marital status was not
checked, the sex and age of the patients were con-
sidered in the present study. There were no signifi-
cant differences in the subjective assessment scores
between male and female patients. As for age, all the

© 2009 The Authors
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patients were under 40 vears old. This is one of the
limitations of the present study and different results
might be obtained in different age groups.

In addition, there were no correlations between
neurocognitive test results and subjective assessment
scores in the present study. Several studies have indi-
cated thal neurocognitive deficits affected subjective
assessment scores. Fujii et al. indicated that neurop-
sychological parameters, including verbal memory,
vocabulary, Digit Span, MMSE, and executive func-
tion, might be predictors of Qol in patients with
schizophrenia.!” In contrast, Lysaker et al. reported
that poorer verbal memory, an executive function,
was predictive of higher scores for hope and well-
being.*® Prouteau et al. reported that worse baseline
attention predicted better Qol.** These paradoxical
results may be explained by the contention that
schizophrenia patients with neurocognitive deficits
are unable to recognize their social condition as
undesirable; in other words, neurocognitive deficits
may shield patients with schizophrenia from the
feeling of hopelessness that might accompany more
realistic and accurate recognition of one's life condi-
tion. No consensus has been established as yet and
the results may vary depending on the conditions of
subjects. The present study did not find any correla-
tion between neurocognitive test results and subjec-
tive assessment scores. The present patients were
young and their symptoms were mild. This is also a
limitation of the present study. The old or severe
symptomn patients might show different results. The
next study should analyze patient background and
conditions.

The clinical symptom scores in the present study
were significantly correlated with the subjective
assessment scores. Associations between depression,
anxiety (PANSS General Psychopathology) and QoL
have been noted several times. Karow et al. insisted

Table 2. Cognitive function scores

Mean = SD  Range
Mini-Mental State Examination 29.4 £ 0.7 28-30
Rey Auditory Verbal Learning Test 11,7+ 24 6-15
Letter Cancellation Test (correct 1105+ 41 96-114

responses)

Letter Cancellation Test (time) 1105 + 247 75-150
Letter Fluency Test 227738 6-41
Category Fluency Test 317267 18-48

Optional Thinking Test {total score}  14.0 262  5-27
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Table 3. Correlation between PANSS and subjective assessment in schizophrenia patients

Subjective assessments in schizophrenia 525

WHO-QOL 26 SWNS SECL
PANSS Positive syndrome ~0.39* -0.37°* ~0.16
Delusion -(.10* -0.14* -0.06
Conceptual disorganization 0.0009 ~0.14° -0.05
Hallucinatory behavior 0.03 -0.09 0.08
Excitement —0.21* -0.02 ~0.03
Grandiosity 0.03 -0.13 0.18
Suspiciousness -0.17 0.14 0.03
Hostility 0.07 0.12 0.23
PANSS Negative syndrome -0.06 -0.06 ~0.05
Blunted affect 0.24 0.22 0.18
Emotional withdrawal 0.12 0.13 0.07
Poor rapport 017 0.18 0.17
Passive/Apathetic social withdrawal ~0.14 -Q.11 -0.18
Difficulty in abstract thinking 0.10 0.06 0.06
Lack of spontaneity and flow of conversation 0.18 0.09 0.03
Stereotyped thinking -0.18" -0.14 ~0.09
PANSS General psychopathology —-0.43" ~0.49** -0.28
Somatic concern ~0.35** -0.30* -0.32*
Anxiety -0.27* -3.30° -0.29"
Guilt feeling 0.12 0.08 0.20
Tension 0.04 ~0.03 -0.05
Mannerisros and posturing 0.27 0.11 0.09
Depression —-0.41% -0.33** -0.20
Motor retardation ~0.02 0.03 -0.06
Uncooperativeness ~(.32* -0.20 -0.003
Unusual thought content -0.19* —0.24* -0.07
Disorientation 0.34 0.31 0.41
Poor attention -0.12 -0.25° -0.16
Lack of judgment and insight 0.001 ~0.05 0.09
Disturbance of volition -0.15% -0.21* ~0.21
Poor impulse control -0.01 -0.06 0.16
Preoccupation -021* ~0.19* -0.03
Active sacial avoidance -0.22 -0.25* ~0.26*

*P<0.05; TP <0.01L.

PANSS, Positive And Negative Syndrome Scale; SECL, Self-Efficacy for Community Life scale; SWNS, Subjective Well-being under
Neuroleptic drug treatment: Short Japanese version; WHO-QOL 26, 26-item short form of the World Fealth Organization

Quality of Life.

that anxiety was the most important symptom and
it should be reduced in order to improve Qol.*°
Lehman etal and Dickerson etal. indicated that
depression was one of the symptomatic factors
affecting Qol.>*" Consistent with previous reports,
psychotic symptoms, delusion and excitement, as
components of positive syndrome, were correlated
with the subjective assessment scores.*? In contrast,
and not consistent with previous reports,* the scores
for components of negative syndrome were not cor-
related with any of the subjective assessment scores.

Green etal. suggested that cognitive and negative
symptoms affected social functioning, leading to sat-
isfaction in patients.™ Patients in the present study
were relatively young and their negative symptoms
were not serious. Thus, the results might differ in old
or severe symptom patients as well.

Regarding social functioning, the score for with-
drawal, in particular, was significantly correlated with
the subjective assessment scores. Similarly, a signifi-
cant correlation was also found with GAF score. This
implies that social functioning or activity contributes

© 2009 The Authors
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Table 4. Correlations between SFS, GAF and subjective assessments in schizophrenia patientws

Mean £ 8D WHO-QOL 26 SWNS SECL
Social Functioning Scale
Withdrawal 104 =23 .58+ 0.68% 0.438**
Interpersonal 68%25 0.447 0.22 0.44%
Independence 233 = 6.7 0.22 0.09 0.38*
Recreation 20.0 £ 6.3 0.40* 0.29 0.33
Pro-Social 15289 Q.50"* 0.22 0.51%"
independence 36526 0.5¢6* 0.40°* 0.63**
Employment 6.0 %32 044" 0.37* 0.42~
Total 118.2 X 24,0 0.52¢* 0.30 0.55**
GAF 62179 .53+ 0.48¢" 0.50"*

*P<0.05; P <0.01.

GAF, Global Assessment of Functioning; SECL, Self-Efficacy for Community Life scale; SFS, Social Functioning Scale; SWNS,
Subjective Well-being under Neuroleptic drug treaument: Short Japanese version; WHO-QOL 26, The 26-item short form of the

World Health QOrganization Quality of Life,

significantly to the levels of satisfaction in patients.
Furthermore, psychological symptoms also act as
background factors. Aki et al. indicated that depres-
sive symptomns predicted subjective Qol, negative
symptoms predicted objective Qol, and each of
them predicted the level of social skills.* There-
fore, patients should be treated psychologically and
socially at the same time in order to improve social
functioning and Qol.

Finally, there were significant correlations among
the scores in these subjective assessment scales.
Although all were self-reporting questionnaires about
feeling or cognition in daily life, there were slight
differences. The score on WHO-QOL 26 was signifi-
cantly correlated with both the scores on PANSS and
SFS. The SWNS score was significantly correlated with
that on the PANSS, but not with the SFS score. And
the SECL score was significantly correlated with the
SFS score but not the PANSS score. SWNS is used to
assess subjective cognition and atfect of patients with
schizophrenia who are on antipsychotics, and it was
developed to examine the effect of drug treatment.
SECL is used to assess the self-efficacy of patients with
schizophrenia who live in the community and it was
developed to examine psychoeducation. Although
SWNS assesses the psychological and subjective
aspects, SECL assesses social and objective aspects in
greater detail. Consequently, each scale should be
utilized depending upon the effect of treatment and
the objectives of assessment.

In conclusion, patient background and neurocog-
nitive test results were not correlated with subjective

© 2009 The Authors

assessment scores in the present study. In contrast,
the scores for clinical symptoms such as depression
or social withdrawal were correlated with scores for
social functioning and the subjective assessment
scores. The scores for social functioning were also
correlated with the subjective assessment scores.

Thus, the treatment provided to patients must be

directed at improving both psychological and social
impairments, in order 10 enhance social functioning
and Qol.
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Effects of Aripiprazole on Insight and Subjective Experience
in Individuals With an At-Risk Mental State
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Introduction: Although medication with antipsychotic for the
psychosis prodrome has often caused some ethical issues, recent studies
have shown that some novel antipsychotics are sater and more tolerable
for young people. This study aimed to investigate whether the ad-
ministration of aripiprazole would not only relieve the prodromal symp-
toms but also be tolerable for prodromal subjects and to evaluate the
cffect of medication on improvements in insight and subjective well-
being.

Methods: The Structured Interview for Prodromal Syndromes was
performed for patients identified as having the psychosis prodrome.
Psychiatric measures included the Scale of Prodromal Symptoms.
Clinical insight was measured using the Scale to Assess Unawareness
of Mental Disorder, and changes in subjective experience were assessed
using the Subjective Well-being Under Neuroleptics, Short version. The
time frame was the first 8 weeks after beginning study medication.
Results: Thirty-six oreanment-secking prodromal patients (men, 42%;
mean [SD] age, 23.4 [5.6] years) were enrolled. At the 12-week follow-
up point, 30 participants (83%) remained in the trial, Improvements on
the Scale of Prodromal Symptoms and Scale to Assess Unawareness
of Mental Disorder scores were statistically significant at end point,
Although the Subjective Well-being Under Newroleptics, Short version
total scores improved significantly at 4 weeks, however, they did not
change significantly from baseline at 8 weeks.

Conclusions: This trial suggests that aripiprazole not only produces a
clinical benefit in prodromal subjects but also results in a high adherence
to medication with immediate improvements in insight and subjective
well-being. Although further placebo-controlled studies are needed,
aripiprazole might be a first-line wreatment for individuals at imminent
risk for psychosis.

Key Words: prodrome, psychosis, subjective experience, insight, at-risk
mental state

(J Clin Psychopharmacol 2009;29: 421-425)

repsychotic intervention has mainly 2 approaches psycho-

logical intervention and medication. 12 Recent controlled
studles have demonstrated that both approaches are effective
for rchevmw prodromal symptoms and delaying the onset of
psychosis.>™ From an ethical viewpoint, however, most re-
searchers and clinicians consider psychological intervention to
be a first-line treatment for the psychosis prodtome.3'
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Psychological interventions that are not usually associated
with severe adverse effects pose little vnnecessary risk to
patients with false-positive test results. On the other hand,
antipsychotic medication is often associated with adverse efifects
that are particularly undesirable for young subjects, such as
pronounced weight gain and sexual dysfunction. Such adverse
eflects not only pose a risk to subjects with false-positive test
results but may also lead to poor adherence. Indeed, some ran-
domized controlled frials have shown that the withdrawal rate
in the medication group might bL higher than that in the
psychological intervention group®* therefore adberence to
antipsycholic tredtment during the prodromal phase may be
difficult to maintain.”

However, more recent studies on the psychosis prodrome
have shown that some novel antxpsychotxcs are safer and more
tolerable for young people. Rubrmann et al® demonstrated that
the administration of amisulpride yielded both a marked
symptomatic benefit and a high tolerability among subjects in
a putatively late initial prodromal state. Woods et ¢ aly showed that
aripiprazole resulted in not only a clinically beneficial treatment
but also a high adherence to treatment among patients with the
psychosis prodrome. Even if these antipsychotics are undoubt-
edly Iess harmiul, however, individuals with an at-risk mental
state miay not easily agree to medication because they oﬁen do
not have sufficient mswht or understanding of the risk.'® Given
that p"ment nomdherence to medication depends on impaired
insight'""'* or subjective well-being'*~'* and adverse effects, the
impact of medication on cha.n«ves in insight or subjective ex-
periences should be considered.

The aims of this study were to investigate whether the
administration of aripiprazole for the treatment of psychotic
prodrome would be effective and tolerable in a larger clinical
sample and to evaluate the effect of medication on improvements
in insight and subjective well-being.

METHODS

Participants

This study was performed at 3 sites: a university hospital
(Toho University), a psychiatric hospital (Tokyo-Musashino
Hospital), and a community mental health clinic (Shakujii-
Kouen Clinic). Participants were eligible for enrollment in the
study if they (1) were between the ages of 16 and 40 years; (2)
lived in the Tokyo metropolitan area; and (3) met the Criteria
ol Prodromal Syndromes.'® Patients were excluded from the
study if they had (1) any lifetime Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition diagnosis of any
psychotic disorder; (2) symptoms fully accounted for by an
Axis | disorder or sequelae arising from drug/alcohol use;
(3) abuse of alcohol or drugs; (4) antipsychotic medication use;
or (5) change in the dosage of an antidepressant or mood
stabilizer within 6 weeks. All the participants were help-secking
outpatients. Adult participants gave written informed consent
and minors gave written informed assent with consent from a
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TABLE 1. Demographic Characteristics of the Sample
at Baseline

Characteristics Data
Mean (SD) age, yr 23.4 (5.6)
Female patients, n (%) 21 (58.3)
First degree family history, n (%)

Psychosis 4(11.1)

Nonpsychosis 7(19.4)
Medication use at basceline, n (%)

Antipsychotics 10 (27.8)

Antidepressants 0@

Benzodiazepine/hypnotics 13 (36.1)

Mood stabilizers 2 (5.6)
Lifetime substance abuse/dependence, n (%) 0

parent or guardian. Data were collected between October 2007
and September 2008.

Procedure

During the first week before beginning study medication,
participants underwent eligibility and examinations. Afler be-
ginning the study medication, participants were scheduled for
8 weekly visits,

Dosing followed a flexible schedule. Participants continued
doses of antidepressant, mood stabilizer, or benzodiazepine
prescribed before consent. Individuals and family psychosocial
interventions with supportive and psychoeducational compo-
nents were available to each participant. The institutional review
board at cach site approved this procedure.

MEASURES

Clinical Variables

The Structured Interview for Prodromal Syndromes
(SII’S)‘(’ was performed for patients identified as having an at-
risk mental state. We used the SIPS Japanese version, which we
previously reporied an excellent interrater reliability.'” Psychi-
atric measures included the Scale of Prodromal Symptoms
(SOPS) and the Global Assessment of Functioning (GAF). The
SOPS items consist of 4 symptoms: positive, negative, dis-
organized, and general symptoms. The incidence of akathisia
was recorded using the Barnes Akathisia Scale (BAS).'®
Transition to psychosis was operationally defined using the
Presence of Psychotic Symptoms criteria. The SOPS and BAS
were assessed at bascline, after 2, 4, and 8 weeks. The other
measures were performed at baseline, aller 4 and 8 weeks.
Inforimation on adherence to medication was collected from not
only the participants but also their family or caregivers.

Subjective Experience Measure

Changes in subjective experience were assessed using the
Subjective Well-being Under Neuroleptics, Short version
(SWNS).' The SWNS is a 20-item and 6-point Likert-type
self-rating scale. Naber et al'? found a 5-factor solution of the
scale, which was interpreted as emotional regulation, self-
control, mental functioning, social integration, and physical
functioning. We used the SWNS Japanese version, which
showed good reliability and validity.*®

Insight Measures

Current insight was measured with the Scale to Assess
Unawareness of Mental Disorder (SUMD)*! The SUMD rates
awareness on 20 items based on a S-point Likert scale, To assess
current insight, we used the 3 global insight items (awareness of

TABLE 2. Mean Changes in SOPS, SUMD, SWNS, CAF, and BAS Scores From Baseline to Week 8 (LOCF Analysis)

Mean (SD)

Buseline End Point Percentage Chunge P

SOPS

Total score 56.3 (12.1) 33.7(11.2) —40.2 <0.01

Positive symptoms 14.8 (4.1} 7.3 (3.2) —50.8 <0.01

Negative symptoms 207 (5.7) 12.1 (4.6) ~41.5 <0.01

Disorganized symptoms 9.1 (4.1) 5.6 (3.5) -37.7 <0.01

General symptoms 122 (3.7 3.1 (3.8) ~33.6 <0.01
SUMD

Current disorder

Item -3 (global insight) awareness 2.81 (0.8) 2.24 (0.7) ~20.3 <0.01

Item 4-10 (symptom items) awareness 299 (0.4) 2.38 (0.3) —20.4 <0.01

Item 4-10 (symptom items) attribution 3.20 {0.5) 2.42 (04) —-24.4 <0.01
SWNS

Total score 54.6 (16.6) 559 (11.9) 24 NS

Physical functioning 11.1 (4.3) 10.1 (1.0) -9.0 NS

Social integration 102 (4.7) 11.3 (6.3) 10.8 NS

Mental functioning 10.7 (3.3) 10.3 (1.6) -3.7 NS

Self-control 12.1 (4.2) 1.6 3.1 —4.1 NS

Emotional regulation 10.6 (4.7) 11.4 (3.3) 7.5 NS
GAF total score 54.0 (8.3) 68.2 (7.5) 26.3 <0.01
BAS total score 0.0 (0.0) 0.13 (0.35) 2.7 NS

NS indicates not significant.
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FIGURE 1. Mean changes in the SOPS total scores from baseline.

mental disorder, awareness of achieved medication eflects, and
awareness of social consequences of medications) and the 17
subscales (awareness of symptoms).

Statistical Analyses

For the present report, the time frame was the first 8 weeks
after beginning study medication. All analyses were done on an
intent-to~treat basis. In case of premature drop-out, last obser-
vation carried forward (LOCF) analysis was used. Treatment
effects were caleulated by paired ¢ test. As for the SOPS total
score, we used an alternative analysis using a mixed-eflects
likelihood-based repeated measures linear model on postbase-
line change scores, using baseline scores as a covariate. Level of
significance was set at 0.05 for all analyses. Statistical analyses
were done with the SPSS 11.0 (SPSS Ine, Chicago, 111).

RESULTS

Thirty-six treatment-sceking prodromal patients (men,
42%; mean [SD] age, 23.4 [5.6] years) were enrolled in this
study (intent-to-treat sample). Demographic characteristics of
the sample are presented in Table l. Thirty-four (94%) of the
36 patients bhad the attenuated positive symptoms and 2 (6%) of
the 36 patients had the brief intermiftent positive symptoms
according to the SIPS. Four (11%) of the 36 patients had a first
degrec family history of psychosis.

At the 12-week follow-up point, 30 participanis (83%)
remained in the trial. No participant converted to psychosis, The
LOCF analyses revealed significant improvement from baseline
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FIGURE 2. Mean changes in the SUMD global insight item
scores and symptom item scores from baseline.
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FIGURE 3. Mean changes in the SWNS total scores from baseline.

on the SOPS (total score and all subscores), SUMD (both global
insight and symptom subscales), and the GAF scales (Table 2).
As Figure 1 shows, changes of the SOPS total score from base-
line were statistically significant (P < 0.01) in a mixed-eftect
repeated measure. The SUMD scores also improved significant-
ly at both 4 and 8 weeks (Fig. 2). On the other hand, the SWNS
total scores did not change significantly from baseline at 8 weeks
{mean [SD], 55.9 (11.9); ¢t = —0.63; df = 29; P = 0.55; Fig. 3;
Table 2), although they improved significantly at 4 weeks (mean
[SD], 56.0 (6.2); £ = 2.24; df = 31; P < 0.05).

The mean (SD) daily dose of aripiprazole at baseline was
7.1 (3.4) mg; the mean (SD) maximum dose, 11.1 (6.0) mg; and
the mean (SD) dose at end point, 10.7 (5.4) mg. During
treatment, 4 participants experienced emergent akathisia, which
could be managed by slowing dose titration and prescribing
anticholinergic medication or benzodiazepine. Mean BAS total
scores consequently returned to baseline by the end-point
evaluation (Table 2). No one experienced severe adverse events,
and 2 patients discontinued aripiprazole because of adverse
events. Treatment-emergent adverse events reported with a
frequency of more than 3% were irritability (17%), headache
(14%), nervousness (8%), insomnia (8%), increased appetite
(6%}, and sedation (6%); no serious adverse events occurred
during the study.

DISCUSSION

Patient adherence is of great importance for the treatment
of psychosis, even during the prodromal phase; this is especially
true among patients at imminent risk for psychosis, In the
present study, we examined changes in insight and subjective
experience after medication with aripiprazole because these
factors are thought to contribute to patient adherence. Lappin
et al'® reported that individuals with an at-risk mental state often
have unstable insight, with an acceleration in loss of insight
occurring with discase progression. Therefore, to prevent or
delay the onset of psychosis, improving patient insight and
maintaining adherence to treatment are important,

In addition, subjective well-being is regarded as an indi-
cator of the efficacy of a medication. Some first episode studies
have demonstrated that poor treatment adherence was related to
subjective wellness during the early disease stage.*>™ Lambert
et al”* emphasized the importance of an early tesponse to anti-
psychotic treatment for the long-term outcome of psychosis,
particularly, the need to achieve a rapid improvement in sub-
jective well-being.

This study showed a strong adherence to medication, with
immediate improvements in insight and subjective well-being
within 4 weeks. These results support our hypothesis that patient
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adherence to medication may be associated with insight and self-
experience. The immediate improvements in insight might be
due to the drug profile of aripiprazole. Aripiprazole produces
a clinical benefit in cognitive enhancement as a result of its role
as a dopamine system stabilizer™; therefore, this dopamine par-
tial agonist might modify impaired insight relevant to higher
cognitive function,*?®

Although the SWNS total scores improved significantly at
4 weeks, however, they did not change significantly from
bascline at 8 weeks. Given that the SOPS total scores and the
GAF scales improved significantly from baseline at both 4 and
8 weeks, these improvements would lead to befter subjective
well-being, theoretically. However, the improvement on insiglt
might cause awakening. Some recovered patients faced the
difficulties in the real world, and consequently, they might often
experience depression or anxiety. As an example, Kim et al¥’
reported that greater insight and hopelessness were associated
with attempted suicide and suicidal ideation. Karow et al®
mentioned that patients with greater insight realize their re-
strictions more clearly, which contribute to poor quality of life.
For such unstable subjective well-being, psychological inter-
ventions and medication should be needed.

This study has some limitations. The nonblinded, uncon-
trolled study design was one methodological weakness. The
short-term eflects of the medication, inclnding the improvement
in subjective well-being, could have been a placebo effect,
However, a more strict study design might have caused poor
adherence and is not suitable for the actual clinical treatment of
prodromal paticnts. The prodromal population sometimes
includes subjects with false-positive test results; therefore,
medication should not be unconditionally administered to this
population. Actually, psychological intervention alone has been
effective for relieving prodromal symptoms and delaying the
onsel of psychosis, and a naturalistic study showed that the use
of antidepressants for at-risk individuals yielded better adher-
ence and outcome than the use of antipsychotics.” On the other
hand, a recent study demonstrated that dopamine [unction
during the prodromal phase might be unstable,® suggesting that
antipsychotics should be administered to individuals at immi-
nent risk for psychosis. However, the use of antipsychotics
during the prodromal phase remains controversial; consequently,
antidepressant-controlled studies or further newochemical re-
marks on the dopamine system are needed.

CONCLUSIONS

This frial suggests that aripiprazole not only produces a
clinical benefit in prodromal subjects but also results in a high
adherence to medication, with improvements in insight and
subjective well-being. These results alse support our hypothesis
that adherence to medication might be associated with patient
insight and self-experience. Although further placebo-controlled
studies are needed, aripiprazole might be a first-line treatment
for individuals at imminent risk for psychosis.
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functioning.

Individuals with schizophrenia demonstrate deficits in divergent thinking. This ability is indispensable for
generating creative solutions and navigating the complexities of social interactions. In a pilot study, seventeen
stable schizophrenia outpatients were randomly assigned to a training program for divergent thinking or a
control program on convergent thinking. After eight weeks of training, participants in the divergent thinking
program had significantly greater improvements on measures of idea fluency, negative symptoms, and
interpersonal relations than did participants receiving the control program, These preliminary results suggest
that interventions for divergent thinking in schizophrenia may lead to improvements in patients’ social

© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Over the last decade, the connection between cognitive deficits
and functional outcome in schizophrenia has been consistently
demonstrated (Green, 1996, 2006; Green et al,, 2000). These findings
have added emphasis to the development of cognitive rehabilitation
approaches and their applications to schizophrenia (Bell et al., 2008;
Kurtz et al., 2007; McGurk et al., 2007; Twamley et al,, 2003; Velligan
et al, 2006). We recently suggested that divergent thinking is one
neurocognitive skill that deserves consideration as a potential target
for intervention (Nemoto et al,, 2007), Divergent thinking is typically
applied when someone is confronted with questions that do not have
a fixed single answer (Guilford, 1967), It is distinguished from
convergent thinking, for which a single correct answer can be
identified. More than other cognitive domains, divergent thinking is
related to negative symptoms (Jaeger et al, 2006). Because most real
life situations are unstructured and have no single correct answer for a
given problem, intact divergent thinking would appear to be critical

Abbreviations: ANOVA, analysis of variance; GAF, Global Assessment of Functioning:
ICD-10, International Classification of Diseases, Tenth Revision; PANSS, Positive and
Negative Syndrome Scale; SFS, Social Functioning Scale; WAIS-R, Wechsler Adulc
Intelligence Scale—Revised.

* Corresponding author, Department of Neuropsychiatry, School of Medicine, Keio
University, 35 Shinanomachi, Shinjuku-ku, Tokyo 160-8582, Japan. Tel.: +81 3 3353
1211; fax; 4813 5379 0187.

E-mail address: nemotaka@aol.com (T. Nemoto).

0278-5846/$ - see front matter © 2009 Elsevier Inc. All rights reserved.
d0i:10,1016/j.pnpbp.2009.08.015

for successful social and interpersonal interactions. Consistent with
this view, we recently found divergent thinking deficits in patients
with schizophrenia using qualitative measures (Mizuno and Kashima,
2002; Nemoto et al,, 2005; Yamashita et al,, 2005). Also, in a separate
study, we found that the impairment in generating high-quality
responses on divergent thinking tasks was an important determinant
of poor community functioning for patients (Nemoto et al., 2007).

Based on our recent findings of a relationship between divergent
thinking and community functioning (Nemoto et al, 2007), we
developed a training program specifically for divergent thinking
deficits in schizophrenia and evaluated its effects on measures of
divergent thinking (e.g. fluency measures), negative symptoms, and
social functioning in a pilot study.

2. Methods
2.1, Participants

Seventeen Japanese stable outpatients with schizophrenia (9 men,
8 women) were recruited at 2 psychiatric hospitals (Oizumi Hospital
and Jiundo Hospital) in Tokyo, Japan. Two trained psychiatrists
diagnosed participants using the ICD-10 criteria (World Health
Organization, 1993). The mean age of the patients was 30.3
(SD=5.6) years, mean number of years of education was 13.0
(SD == 1.9), and mean iliness chronicity was 5.4 (SD = 4.7) years from
first psychotic symptoms. All patients were taking antipsychotic
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medications. Subjects were excluded if they had a history of alcohol
dependence, substance abuse, or a neurological illness. Subjects were
selected for right-handedness, as classified by the Edinburgh
Inventory (Oldfield, 1971).

2.2, Materials

2.2.1. Cognitive training programs

Tasks that assess divergent thinking abilities present problems
that have muitiple solutions. Conversely, standard cognitive tasks
typically assess convergent thinking, as they commonly have a single
correct solution, Using teaching materials designed to improve
thinking flexibility (lto, 2002), we have developed a number of
exercises to improve divergent thinking, For example, in the "rock-
paper-scissors task” (Fig. 1) participants are asked to extend a single
stroke with a pencil connecting icons, “rock,” "paper,” and "scissors,”
in that order, for as long as possible. Subjects can find several starting
points (i.e. any rock), and there are many ways to extend strokes for
each starting point. In addition to the rock-paper-scissors task, we
also developed other tasks, including one called the “calculation tiles

T. Nemoto et al. / Progress in Neuro-Psychopharmacology & Biological Psychiatry 33 (2009) 1533-1536

task.” In this task subjects are provided with a grid (8 by 12) in which
each cell contained a number ranging from 1 to 9. Subjects were also
given several odd-shaped pieces created out of tiles. When placed on
the grid, the shapes covered 6 of the numbers, The goal was to place
the shapes in a way so that the 6 covered numbers yielded the highest
sum. Several alternate versions of each task were constructed.

The control program consisted of making calculations and
transcribing kana words into kanji (words were at elementary school
level in Japan). Each of these tasks has only one correct answer, and
thus involves convergent thinking, We compiled eight workbooks,
each of which was to be completed in one week, for each of the two
programs.

2.2.2. Outcome measures

The primary outcome measures evaluating divergent thinking
included the ldea Fluency Test and the Design Fluency Test (Nemoto
et al., 2005). These tests yield two types of indices: a lower level
“stereotyped” response, and a “high-quality” response. We were
interested in high-quality responses that require a change in
viewpoint and flexibility of thinking. An example of a high-quality

[

\g@@]

J\g@

(%

Nl

B

=

@\g@

B

B

=

=
A
ygﬁ
e

=

N

B

%
=

IR
fz@g@

S

5
£
E@eyg@@
=

B

[

[@Ezi[
i

Fig. 1. The “rock-paper-scissors task” is one representative exercise designed to improve divergent thinking.
Reprinted from The Paper Challeran, ito, R., Rack-paper-scissors task, page 10, 2002, with permission from PHP Institute,
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response on the Idea Fluency Test would be if a subject suggests
alternative uses of an empty can such as aroller or an ornament. Other
fluency measures included the Letter and Category Fluency Tests
(Benton, 1968; Kashima et al, 1986), but these tests had no
qualitative indices. For each of these we used the total scores (sum
of 3 letters at 60 sec each, and 3 categories at 60 sec each) as the
dependent measure. Other measures of cognition included the Digit
Span Backward of the WAIS-R (Wechsler, 1981), and Trail Making
Test Part B (Reitan, 1958).

The Positive and Negative Syndrome Scale (PANSS; positive
symptoms, negative symptoms, and general psychopathology sub-
scales; Kay et al., 1987) was used to assess clinical symptoms, and the
Social Functioning Scale (SFS; total score, and 7 subscale scores;
Birchwood et al,, 1990; Nemoto et al,, 2008) was used to assess social
functioning. In addition, the Global Assessment of Functioning (GAF;
American Psychiatric Association, 1994) was used to measure global
functioning (clinical and social combined). Clinical assessments and
neurocognitive tests were administered at baseline and atthe end of the
eight-week training by raters who were blind to treatment conditions.

2.3. Procedures

Participants were randomly assigned to either the training
program for divergent thinking or a control program for convergent
thinking. Both training programs were administered as homework for
8 weeks, because the goal was to validate a training program that
could be conducted by individuals at a location of their choosing. Each
participant received a new workbook weekly and was instructed to
practice the tasks for 15 min every day (6 days per week). Research
staff interviewed participants each week to assess their compliance
with the practice sessions and review their completed homework.
Patients were asked how often they practiced, how long per session,
and the staff compared the verbal reports to the completed
homework to ensure accuracy. All participants demonstrated full
compliance with the training. The protocol of the study was approved
by the institutional review board of both Ojzumi Hospital and Jiundo
Hospital and was carried out in accordance with the latest version of
the Declaration of Helsinki. After providing a complete description of
the study, written informed consent was obtained from every subject.

2.4. Data analyses

The two groups were compared on demographics and baseline
cognitive performance using t-tests for independent samples when
data were normally distributed, and Mann-Whitney U-tests when
they were not. A 2 by 2 (intervention group by time) repeated
measures analysis of variance (ANOVA) was used to evaluate the
effectiveness of the training program. The key dependent measures
included: 1) high-quality responses on the Idea Fluency Test, 2) high-
quality responses on the Design Fluency Test, 3) negative symptoms
on the PANSS, 4) total score on the SFS, and 5) GAF. We also
considered secondary cognitive and clinical variables, including
subscales from the PANSS and SFS, A group by time interaction
provided evidence of a treatment effect,

3. Results
3.1. Demographic and cognitive group differences at baseline

No significant differences in gender, age, education, duration of
iliness, antipsychotic medication dose, and scores on the Mini-Mental
State Examination (Folstein et al,, 1975) were observed between the
two groups (Table 1). Similarly, the groups did not differ significantly
at baseline on any of the key dependent measures (see Table 2).
Antipsychotic medication was held constant throughout the duration
of training.

Table 1
Demographic and clinical characteristics.

SE ' 86 296 05
CPZ: chlorpromazine, DT: divergent thinking, and MMSE: Mini-Mental State
Examination,

3.2, Efficacy of training for divergent thinking

A two-way repeated measures ANOVA showed a significant group
by time interaction for the following key dependent variables: high-
quality responses on the Idea Fluency Test, negative symptoms, and
the GAF score. The results for both groups are summarized in Table 2
and data from the significant measures are graphically presented in
Fig. 2. In addition, we found significant treatment effects on some
secondary measures, including: the general psychopathology subscale
of the PANSS and one component (interpersonal subscale) on the SFS.
We found a trend for a treatment effect for category fluency.

4, Discussion

This pilot study evaluated a cognitive training program targeting
divergent thinking deficits in schizophrenia, Participants who re-
ceived the training program for divergent thinking had significantly
greater improvements on three of the primary outcome measures
(one index of idea fluency, negative symptoms, and the GAF), as well
as two secondary measures (general psychopathology, and interper-
sonal relations) compared with participants in the control program.

To our knowledge, this program is the first intervention that is
specifically developed to improve divergent thinking deficits in
schizophrenia. An association was previously found between diver-
gent thinking and negative symptoms (Jaeger et al, 2006) and

Table 2
Changes with treatment in cognitive function, psychopathelogy, and social functioning.

DT: divergent thinking, PANSS: Positive and Negative Syndrome Scale, SFS: Social
Functioning Scale, GAF: Global Assessment of Functioning, and Post: post-training.
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Fig. 2. Changes with treatment in: (a) the number of high-quality responses on the IFT,
{b) the PANSS negative symptoms subscale, and (c) the GAF. IFT: Idea Fluency Test,
PANSS: Positive and Negative Syndrome Scale, GAF: Glabal Assessment of Functioning,
DT: divergent thinking training, and Post: post-training.

negative symptoms showed improvement in the current study. Given
that divergent thinking involves spontaneity and a willingness to
energetically engage in a task, it is not unreasonable that it might be
linked to negative symptoms. One may speculate that training
programs on divergent thinking may encourage a more active
cognitive and behavioral style, and this could be reflected in improved
negative symptoms.

This small and underpowered pilot study needs to be replicated to
determine if the results are reliable. Also, it would be informative to
examine this training program in additional clinical populations that
have deficits in divergent thinking (e.g.,, patients with traumatic brain
injury). Despite these limitations, the present study offers initial
encouragement for improving divergent thinking skills in schizophre-
nia. Divergent thinking ability is needed for generating creative
solutions in the social setting and navigating the complexities of social
interactions, Therefore, efforts to improve divergent thinking skills in
schizophrenia may be helpful for improving patients’ social functioning.

- 163 -

5. Conclusion

This small pilot randomized clinical trial evaluated a cognitive
training program targeting divergent thinking deficits in schizophre-
nia patients. The preliminary results suggest that interventions for
divergent thinking in schizophrenia may lead to improvements in
negative symptonis and patients' social functioning.
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