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Dear Sirs,

Huntington’s disease (HD) is a progressive neurodegenera-
tive disorder characterized by involuntary movements,
dementia and psychiatric symptoms [1]. Psychiatric symp-
toms in HD resemble those of schizophrenia; therefore HD is
sometimes clinically misdiagnosed as schizophrenia [1-3].
“The efficacious effect of modified electroconvulsive ther-
apy (mECT) has been reported in both psychiatric disorders
and in movement disorders including dyskinesia and Parkin-
son’s disease [4, 5]. However, there have been few reports of
mECT for the treatment of schizophrenia-like psychosis in
HD. Here, we describe a case of a patient with HD who had
psychiatric symptoms refractory to neuroleptics, and whose
symptoms were dramatically improved by mECT.

A 59-year-old man was admitted to our hospital because
he had auditory hallucinations and delusions of persecu-
tions. His mother had been diagnosed with dementia
resulting in long-term hospitalization. His clinical charac-
teristics were mostly unremarkable, except for impercep-
tible involuntary movements of the lip. Initial treatment
using risperidone (to 6 mg/day) was ineffective and caused
extrapyramidal side effects; subsequently, his medication
was changed to olanzapine (20 mg/day). However, his
psychiatric symptoms showed no improvement.

Based on treatment-refractory psychosis, we then intro-
duced mECT. After the fourth treatment with mECT, his
delusions and hallucinations were dramatically improved
and he regained fluent speech, although his involuntary lip
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movements were still present. During the patient’s serial
mECT treatment, his elder brother had visited the depart-
ment of neurology in our hospital complaining of involun-
tary movement and was subsequently diagnosed with HD by
a genetic test. This finding led us to surmise that the patient’s
psychiatric symptoms were associated with HD. The genetic
test for HD revealed that the patient had 44 CAG repeats.
Thus, we recognized the patient’s clinical symptoms as
psychiatric features of HD.

Subsequently, we have continuously performed mECT and
the patient has shown no psychotic exacerbation. Single-
photon emission computed tomography (SPECT) scans, brain
magnetic resonance imaging (MRI) images, mini-mental state

‘examination (MMSE) scores, positive and negative symptom

scale (PANSS) and brief psychiatric rating scale (BPRS)
scores before and after mECT are summarized in Fig. 1.

Several studies have reported that patients with HD fre-
quently have accompanying psychiatric symptoms [1-3].
The frequency of schizophrenia-like psychosis ranges from 3
to 12 % of patients with HD [6]. Before the identification of
the HTT gene, dementia or schizophrenia-like psychosis
associated with HD that displayed little involuntary move-
ment would have been misdiagnosed as Alzheimer’s disease
or 'schizophrenia, and would have led to long-term hospi-
talization as in the case of the patient’s mother. Our case
suggests that a renewed focus on taking a detailed family
history into account should be applied when considering the
possibility of HD, especially if early-onset dementia and/or
late-onset psychosis exists fifn\,o,the,;t family members.

To date, there is just one report of mECT for the treat-
ment of schizophrenia-like psychosis associated with HD
[7]. Neuroleptics are a standard treatment of psychosis in
HD; however, the effect of pharmacotherapy on psychosis
in HD remains unclear. Furthermore, neuroleptics cause
abnormal movements due to extrapyramidal side effects
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Fig. 1 Comparison of brain

MRI, SPECT and psychiatric Before meCT

_After 21st mECT

{sixmonths had passed since the first-time mECT)

rating scales before and after
mECT. All data from the
SPECT images were analyzed
using an easy Z-score imaging
system. The brain MRI before
mECT showed slight atrophy of
the subcallosal gyrus, similar to
after mECT treatment. The
SPECT after mECT treatment
showed a level of 99mTc uptake
in the basal ganglia, cingulate
gyrus and thalamus that was
greatly decreased compared
with the analysis before mECT

Brain MRI

MMSE 27
PANSS 139
BPRS 84

[8]. In this particular case, mECT dramatically improved
psychosis associated with HD without worsening involun-
tary movements. The -fact that mECT does not cause
extrapyramidal side effects raises the possibility that
mECT could be a first-line treatment of schizophrenia-like
psychosis in HD (Table 1).

Recently, Mughal et al. {9] demonstrated that ECT could
protect neurons against mutant huntingtin protein, resulting
in improved functional outcome and leading to slow

26

68

36

disease progression. In agreement with Mughal et al., the
results of brain MRI and MMSE scores of before and after
treatment showed that the cognitive function of our patient
remained clinically unchanged. Several studies have indi-
cated that the changes in SPECT reflect progression of the
disease [10]. Furthermore, van den Bogaard et al. [11]
suggested that it is difficult to detect the visible structural
changes of HD patients at 2-year follow-up. Unchanged
MMSE scores anid MRI images may not be due to the

@ Springer
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Table 1 The pros and cons of

; Merit
mECT treatment versus

Demerit

neurole;?tlc‘s treatment for mECT More potent effect
psychosis in Huntington’s S
disease Fewer side effect

No absolute

contraindications

Neuroleptics Easy introduction (easy

to take)

Cumbersome introduction
Need particular equipment
High cost

Anterograde/retrograde amnesia and transient cardiovascular
complications as side effects

Lethal side effects, including malignant syndrome and
cardiovascular complications

Worsening abnormal movement due to extrapyramidal side effect

mECT treatment, but be a natural course of the disease.
Together with the SPECT results, we conclude that the
patient’s pathological state may progress, which may
indicate that mECT does not arrest the progression of HD.
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<Abstract>

A case of existential suffering of schizophrenia
with terminal cancer relieved by life review
interview,
by
Harue GOTO, M.D.", Fumihiko YASUNO, M.D.,
Ph.D.*, Jun KOSAKA, M.D., Ph.D.2,

Koji OKADA, M.D.,, Ph.D.? &
Toshifumi KISHIMOTO, M.D., Ph.D.3
from
YDepartment of Psychiatry, Manyo Clinic, Kashihara,
Nara, ? National Hospital Organization Yamato
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Mental Medical Center, Nara and ¥ Department of
Psychiatry, Nara Medical University, Kashihara,
Nara, Japan.

The risk of cancer among people with schizophrenia
has been variously reported. It is not rare for us to meet
schizophrenia patients with cancer, since cancer is the
leading cause of death in our country. In the palliative
c;re, psychotherapeutic intervention on existential de-
pression and anxiety in patients with terminal cancer
attracts attention. In the case of schizophrenia patients
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suffering from terminal cancer, there are various prob-
lems such as difficulties of informed consent and main-
tenance of the treatment environment. Further, their
existential suffering might cause psychiatric aggrava-
tion accompanied with psychotic symptoms such as
hallucination and delusion. But the palliative care for
those schizophrenia patients has not been discussed
enough. We report a case of existential suffering of
schizophrenia with terminal corpus uteri cancer after
repeatedly hospitalized for several decades, which re-
lieved by life review interview.

*



Genome-Wide Association Study of

Atypical Psychosis

Tetsufumi Kanazawa,1 2* Masashi Ikeda, Stephen J. Glatt
Hiroki Klkugama, Yoshlga Kawamura, Nao Nishida,® Taku Mlgagawa, Ryota Hashlmoto,
Masatoshi Takeda, Tsukasa Sasakl, Katsushi Tokunaga, Jun Koh Nakao Iwata

and Hiroshi Yoneda®

1Department of Neuropsychiatry, Osaka Medical College, Takatsuki, Osaka, Japan

2Department of Psychiatry, School of Medicine, Fujita Health University, Toyoake, Aichi, Japan

3psychiatric Genetic Epidemiology & Neurobiology Laboratory (PsychGENe Lab), Syracuse, NY

4Departments of Psychiatry and Behavioral Sciences & Neuroscience and Physiology, Medical Genetics Research Center,

SUNY Upstate Medical University, Syracuse, New York

5[Jepartment of Psychiatry, Sakae Seijinkai Hospital, Yokohama, Kanagawa, Japan
®Department of Human Genetics, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan
?Department of Psychiatry, Osaka University Graduate School of Medicine, Osaka, Japan

8Molecular Research Center for Children’s Mental Development, United Graduate School of Child Development, Osaka University,
Kanazawa University and Hamamatsu University School of Medicine, Osaka, Japan

9Graduate School of Education and Division for Counseling and Support, The University of Tokyo, Tokyo, Japan

Manuscript Received: 8 January 2013; Manuscript Accepted: 20 March 2013

Atypical psychosis with a periodic course of exacerbation and
features of major psychiatric disorders [schizophrenia (SZ) and
bipolar disorder (BD)] has along history in clinical psychiatry in
Japan. Based upon the new criteria of atypical psychosis, a
Genome-Wide Association Study (GWAS) was conducted to
identify the risk gene or variants. The relationships between
atypical psychosis, SZ and BD were then assessed using indepen-
dent GWAS data. Forty-seven patients with solid criteria of
atypical psychosis and 882 normal controls (NCs) were scanned
using an Affymetrics 6.0 chip. GWAS SZ data (560 SZ cases
and 548 NCs) and GWAS BD (107 cases with BD type 1 and 107
NCs) were compared using gene-based analysis. The most
significant SNPs were detected around the CHN2/CPVL genes
(rs245914, P = 1.6 X 10“7) COL21A1 gene (rs12196860, P =
2.45 x 1077), and PYGL/TRIM9 genes (rs1959536, P = 7.73 X
10~7), although none of the single-nucleotide polymorphisms
exhibited genome-wide significance (P = 5 x 107%). One of the
highest peaks was detected on the major histocompatibility
complex region, where large SZ GWASs have previously dis-
closed an association. The gene-based analysis suggested signifi-
cant enrichment between SZ and atypical psychosis (P = 0.01),
but not BD. This study provides clues about the types of
patient whose diagnosis lies between SZ and BD. Studies
with larger samples are required to determine the causal variant.
© 2013 Wiley Periodicals, Ine.

Key words: atypical psychosis; acute and transient psychotic
disorder; bipolar disorder; GWAS; schizophrenia
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INTRODUCTION

Schizophrenia (SZ) and bipolar disorder (BD) are chronic and
debilitating mental illnesses with serious emotional, cognitive,
behavioral, and financial consequences, not only for affected indi-
viduals, but also for their families and society as a whole. With a
typical onset in early adulthood, these disorders often have devas-
tating effects on the patient’s entire adult life. They are also
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common, each affecting almost 1% of the population worldwide,
with high heritability (~80%) [Tsuang et al., 1997; Merikangas
et al., 2007; Saha et al., 2008]. For these reasons, SZ and BD are
considered major public health concerns [Wyatt et al., 1995;
Rice, 1999; Goldner et al., 2002].

SZ and BD have been classified as separate illnesses since the late
19th century following the long-term clinical observations of E.
Kraepelin and his group [Kraepelin, 1921, 1971], and modern
nosological systems, such as the Diagnostic and Statistical Manual
of Mental Disorders, 4th edition, text revision (DSM-IV TR)
[American Psychiatric Association, 2000] and the International
Classification of Diseases, 10th revision (ICD-10) [World Health
Organization, 1993], have assimilated the concept, known as the
Kraepelinian dichotomy. In fact, it has been concluded from
comprehensive epidemiological research, such as the IOWA500
study led by M.T. Tsuang [Tsuang and Winokur, 1975; Tsuang
etal., 1980; Goldstein et al., 1990], that relatives of SZ sufferers have
a higher risk of the condition relative to the general population (by
3.2 £ 0.9%, mean + SD), butnot of BD and other mood disorders
(e.g., mania, by 1.0 £ 0.7%; depression, by 0.9 =+ 0.5%). Similarly,
the relatives of BD patients have a higher risk of BD (mania,
by 13.1 £ 0.7%; depression, by 12.9 £ 1.8%), but not of SZ
(by 7.0 + 1.5%).

However, the validity of this distinction has come under increas-
ing scrutiny. Their core features differ and each can be reliably
diagnosed to the exclusion of the other, but the commonly en-
countered secondary features of each illness resemble the primary
features of the other (i.e., affective disturbance in SZ and psychosis
in BD). This suggests that the disorders exist as different extremes
on a multidimensional spectrum that encompasses both affective
and psychotic syndromes. Clinically, the boundaries between the
two are often breached in the form of psychotic BD or the bipolar
type of schizoaffective disorder. Furthermore, the disorders may
share some biological substrates, as suggested by the responsiveness
of both SZ and BD to atypical antipsychotics.

Beyond their clinical, behavioral, and biological similarities,
there is recent evidence that these disorders also share genetic
underpinnings [Berrettini, 2004; Murray et al., 2004; Sullivan
etal., 2012]. At each level of analysis, from family [Van Snellenberg
and de Candia, 2009] and twin [Cardno et al., 2002] studies
to candidate-gene analyses [Craddock et al., 2001, 2005; Glatt
et al., 2003] and unbiased linkage [Badner and Gershon, 2002;
Potash et al., 2003] and genome-wide association studies (GWASs)
[Green et al, 2009; International Schizophrenia Consortium
et al., 2009; Williams et al., 2011a], the evidence for an extensive
genetic overlap between BD and SZ has become increasingly
persuasive. Indeed, the title of a recent publication is quite telling:
“Most genome-wide significant susceptibility loci for schizophre-
nia and bipolar disorder reported to date cross traditional diagnos-
tic boundaries” [Williams et al., 2011b]. According to Berrettini
[Berrettini, 2004], “the current nosology must be changed to reflect
the new knowledge concerning the shared etiologies of bipolar
disorder and schizophrenia”. Thus, the recent biological findings
bring into focus a new perspective, such that the disorders are
now regarded as two prominent summits over the widespread
“endogenous psychoses pathology” [Owen et al., 2007]. This
pathology, which encompasses a wide area, has been recognized

as “amorphous”, and therefore little intensive research employing
biological methods has been performed throughout the history of
research on psychiatry.

On the other hand, in the history of taxonomy of endogenous
psychoses, there have been some attempts to classify the rare group
from the group of “amorphous” patients. Such research has
resulted in the introduction of a third summit featuring the
characters of both SZ and BD as an independent entity (Fig. 1).
Zykloide Psychose [Leonhard, 1957, 1961], or bouffée déliriante
[Magnan, 1893], has the features of acute onset, hallucination and/
or mood disturbance at the acme phase. Patients with this type of
the disorder worsen periodically, but they can live a normal life after
such periods of short-duration exacerbation, and may often exhibit
a memory disturbance about the duration. On adopting the recent
nosological classification criteria, these patients are classified using
the DSM-IV TR as having schizoaffective disorder (295.7) or brief
psychotic disorder (298.8) [American Psychiatric Association,
2000], whereas they would be diagnosed with acute and transient
psychotic disorders (F23) or schizoaffective disorder (F25) using
ICD-10 criteria [World Health Organization, 1993]. It is of note
that the original concept of schizoaffective disorder has features
of both acute and transient psychotic disorders (F23) and schiz-
oaffective disorder (F25) [Kasanin, 1994].

In Japan, the affected group was named “Mitsuda psychosis” or
“atypical psychosis” [Mitsuda, 1965], and various types of research
have been conducted to clarify the phenotype [Mitsuda, 1950;
Mitsuda and Sakai, 1968; Hatotani and Nomura, 1983; Hayashi
et al., 2001]. Using the candidate gene approach, psychiatric
geneticists have found that STAT6 (Gene ID: 6778, signal trans-
ducer and activator of transcription 6, interleukin-4 induced) is
involved in the etiology of this disorder [Kawashige et al., 2008].

“atypical psychosis”
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However, atypical psychosis, as the term indicates, has become a
target for criticism because it is ambiguous as to which patients can
be classified into this disorder. In response to this criticism, new
clinical diagnostic criteria have been established by clinical special-
ists of atypical psychosis in Japan (Table 1). However, even accord-
ing to these criteria, some data are still not available, such as
morbidity, prevalence, and differences in the suicide rate, mortality
rate, profit, and loss for the society and disability-adjusted life years
between similar disorders such as SZ and BD.

Similarly, it essential to determine the etiology based on biologi-
cal research. In particular, the susceptibility genes must be found
because the estimated heritability in atypical psychosis and other
similarities is slightly higher than for SZ and BD [Leonhard, 1957;
Das et al., 2001; Marneros and Pillmann, 2004]. If the highly
penetrant causative genes could be established in this particular
patient group, there would be important consequences for etiolog-
ical research on similar disorders. Thus, we explored the causative
genes by employing the latest gene-chip platform for GWASs. In
addition, comparison of the resulting GWAS data of similar dis-
orders (i.e., SZ and BD) rendered it possible to determine the degree
of overlap that exists between the three groups (i.e., atypical
psychosis, SZ, and BD), or whether atypical psychosis is more
similar to either SZ or BD.

MATERIALS AND METHODS
Participants

We selected 47 patients with atypical psychosis (males 35.4%)
according to the diagnostic criteria (Table 1) and 882 psychiatrically
unscreened healthy controls (males 48.9%) for GWAS analysis. All
subjects were unrelated, living in Japan, and self-identified as
Japanese. The subjects provided written informed consent to
participate after receiving a complete description of the study.
This study was approved by the ethics committees of each university
participating in this project.

For the enrichment analyses, we used an independent Japanese
sample of SZ GWAS (560 SZ and 548 controls) and BD GWAS (107
BD type I and 107 controls). The detailed data of the SZ cases are
described elsewhere [Ikeda et al., 2011}, and the GWAS dataset for
BD was obtained from the “Japanese Genetics Initiative of Mood
Disorders data of GWAS for Bipolar Disorder” (http://molpsych.
brain.riken.jp/data.html) [Hattori et al., 2009].

GWAS and Quality Control

Genotyping was performed using the Affymetrix Genome-Wide
Human single-nucleotide polymorphism (SNP) Array 6.0
(Santa Clara, CA) according to the manufacturer’s protocol. After
applying several quality control (QC) criteria [e.g., call rate >95%,
autosomal chromosomes, Hardy—Weinberg equilibrium >0.0001
and minor allele frequency (MAF) >5%], the final GWAS com-
prised 929 samples (47 cases and 882 controls) and 545,513 SNPs
(MAF >5%). Q-Q plots were generated on the basis of an allele-wise
analysis of SNPs that passed QC criteria (Fig. 2); our observed
value of N (=1.027) was consistent with those generally reported
in well-matched samples.

Gene-Based Comparison With SZ and BD Using
Versatile Gene-Based Association Study
(VEGAS] Software

Further investigation was conducted with the aid of Versatile Gene-
based Association Study (VEGAS) software [Liu etal., 2010], which
enables the comparison of different GWAS data with a higher power
than individual SNP-based analyses. The software annotates SNPs
according to their position in genes, produces a gene-based test
statistic, and then uses simulation to calculate an empirical gene-
based P-value. The HapMap Asian sample (Tokyo, Japan, and
Beijing, China) was used as a reference and the 3'/5' boundaries
of the genes were set at 50 kb from the initial and last exons for
each gene.
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Gene enrichment was evaluated by hypergeometric analysis and
the significance level was set at P < 0.05. This test enables us to
evaluate whether suggested genes with P-values <0.05 in one
disorder may correspond to the genes implicated in another
disorder. The significance of the hypergeometric test represents
the gene enrichment, with a higher number indicating more genes
significantly matched than expected at random.

RESULTS
Single-Marker Association Analysis

Our atypical psychosis GWAS data did not detect an association
with a genome-wide significance level (Fig. 3), although some
susceptibility genes were suggested (Table 2). The top-ranked
was CHN2 (chimerin 2) [Hashimoto et al., 2005], which interacts
with both AKT1 [Ikeda et al., 2004] and ERBB3 [Kanazawa et al.,
2007] genes, which encode a protein with a phorbol-ester/DAG-
type zinc finger (rs245914, P = 1.6 x 1077). Another top-ranked
CPVL (carboxypeptidase) exhibits strong sequence similarity to
serine carboxypeptidases (rs12196860, P = 2.5 x 1077), although
the detailed function and its full-length nature have yet to be
determined.

The third-ranked gene, COL21A1 (collagen, type XXI, alpha 1),
was significantly associated with an SZ GWAS analysis led by
another group [Stefansson et al., 2009]. One of the highest peaks
was detected on the major histocompatibility complex region
(MHC), which is rs2736172 on Chromosome 6 (P = 3.60 x 107%)
closed to MICB, TNF, and HLA genes.
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Gene-Based Comparison With SZ and BD

The gene-based analysis with employing the hypergeometric test
revealed significant enrichment between SZ and atypical psychosis
(P = 0.014), but not BD (P = 0.93; Fig. 4).

DISCUSSION

The scientificapproach of beginning with an accurate classification,
and ideally the precise nosology based on the symptomatology,
represents a fundamental contribution to the scientific progress of
clinical psychiatry. The feedback from new knowledge obtained
through biological research improves clinical psychiatry, and brings
crucial benefits to patients suffering from a psychiatric disorder.
Since cases that are intermediate between SZ and BD are “amor-
phous”, they are not usually a target for scientific research. Many
researchers have struggled with this subgroup of patients, and no
unequivocal evidence is available [Marneros and Tsuang, 1986;
Andreasen and Carpenter, 1993; Marneros et al., 1995]. The
objective selection of patients in the present study based on new
atypical psychosis criteria, and the latest GWAS analysis and
comparison with other similar disorders have revealed new clues
as to the genetic features of these amorphous cases.

First of all, compared with the normal controls, the most-
associated SNP did not reach a genome-wide significance level
despite selected samples based on the relatively “pure” phenotype.
Additionally, the SNPs in the STAT6 genes positively suggested as a
susceptible gene by the haplotype method were not positively
associated with this GWAS analysis. However, it is of note that



