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Antiserotonergic antipsychotics are associated with
obsessive—compulsive symptoms in schizophrenia

ORIGINAL ARTICLE
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Central Institute of Mental Health, Department of Psychiatry and Psychotherapy, Mannheim, Germany

Background. Epidemiological investigations show that up to 30% of schizophrenic patients suffer from obsessive—
compulsive symptoms (OCS) associated with negative impact on the general prognosis. It has been proposed that
antiserotonergic second-generation antipsychotics (SGAs) might induce OCS, but investigations of large samples
integrating psychopathology, neuropsychology and psychopharmacology are missing.

Method. We stratified 70 patients with schizophrenia according to their mode of antipsychotic treatment: clozapine
and olanzapine (group I) compared with aripiprazole and amisulpride (group II). The groups were matched
according to age, sex, educational levels and severity of the psychotic disorder (Positive and Negative Syndrome
Scale). As the primary endpoint, we evaluated OCS severity (Yale-Brown Obsessive-Compulsive Scale).

Results. OCS were significantly more prevalent and severe in group I, in which OCS severity correlated with dosage
of clozapine and duration of treatment. Pronounced cognitive deficits in group I were found in visuospatial
perception and visual memory (Wechsler Adult Intelligence Scale-Revised block design, Rey-Osterrieth Complex
Figure Test), impulse inhibition (go/no-go test), higher perseveration scores (Wisconsin Card Sorting Test) and
reduced set-shift abilities (Trail Making Test Part B, Set-shift Task). These cognitive domains correlated with OCS
severity.

Conclusions. OCS in schizophrenia are associated with antiserotonergic SGA treatment, but longitudinal studies
have to prove causality. Before starting treatment with antiserotonergic SGAs, specific neurocognitive domains
should be evaluated, as visuospatial learning and impulse inhibition performance might allow early detection of OCS
secondary to antipsychotic treatment in schizophrenia.
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The co-morbid sample comprises heterogeneous sub-
groups, most probably distributed on a dimensional
spectrum between typical OCD and schizophrenia.
OCD patients without insight might represent a sub-
group with genetic, phenotypic and therapeutic
vicinity to the schizophrenia-like spectrum (Tumkaya
et al. 2009; Catapano et al. 2010). Further concepts
propose ‘schizotypic OCD’ (Poyurovsky & Koran,
2005; Poyurovsky ef al. 2008) or ‘schizo-obsessive
schizophrenia’ (Hwang et al. 2000; Bottas et al. 2005;
Reznik et al. 2005; Sevincok et al. 2006; Rajkumar et al.
2008). However, a subgroup of co-morbid patients
experiences OCS manifestation only after the onset of

Introduction

Schizophrenic patients have an increased lifetime risk
of co-morbid obsessive-compulsive symptoms (OCS).
These are characterized by obsessive, distressing, in-
trusive thoughts and related compulsions (Poyurovsky
et al. 2004). Epidemiological studies reported that
about 30% of schizophrenics meet diagnostic criteria
of obsessive—compulsive disorder (OCD) (Buckley et al.
2009; Mukhopadhaya et al. 2009). Conversely, only
1.7% of OCD patients suffer from co-morbid psychotic
symptoms (de Haan et al. 2009). Co-morbid OCD is
associated with pronounced positive and negative
symptoms and lower levels of social functioning and
rehabilitation (Lysaker ef al. 2004; C")ngiir & Goff, 2005;
Cunill et al. 2009; Guillem et al. 2009). The neuro-
biological pathogenesis is not clearly understood.

antipsychotic treatment. Starting with the obser-
vations of De Haan et al. (1999), followed up by
Lykouras et al. (2003), several studies suggested OCS
induction by antiserotonergic second-generation anti-
psychotics (SGAs) (de Haan et al. 2004; Reznik et al.
2004; Kwon et al. 2009). SGAs significantly differ in
their pharmacodynamic properties, in particular re-
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garding inherent serotonergic blockade, monoamin-
ergic reuptake inhibition or even partial serotonergic
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agonism (Shapiro et al. 2003; Meltzer & Huang, 2008;
Meltzer & Sumiyoshi, 2008; Remington, 2008; Lopez-
Gil et al. 2010). While predominantly dopaminergic
SGAs such as amisulpride (Scatton et al. 1997) or the
partial dopaminergic/serotonergic agonist aripipra-
zole (Sparshatt et al. 2010) appear to be beneficial or at
least neutral regarding OCS (Connor et al. 2005; Zink
et al. 2006; Englisch & Zink, 2008; Kim et al. 2008;
Englisch et al. 2009), clozapine (Coward, 1992 ; Meltzer,
1994) and olanzapine (Bymaster et al. 1997) seem to
bear an inherent risk of OCS induction most probably
due to their antiserotonergic properties (Reznik et al.
2004; C)ngiir & Goff, 2005; Lin et al. 2006; Lim et al.
2007; Mukhopadhaya et al. 2009). Because ethical and
legal conditions preclude the design of a randomized,
prospective trial involving clozapine, a cross-sectional
comparison was chosen. We recruited cohorts of
schizophrenic patients treated with atypical anti-
psychotics in monotherapy, stratified them according
to their pharmacodynamic profile and compared on-
set, prevalence and severity of OCS in relation to SGA
treatment. We further assessed neuropsychological
performance with a detailed neurocognitive charac-
terization. We hypothesized that the group treated
with antiserotonergic SGAs would show more OCS
and additional neuropsychological impairments.

Method
Hypothesis and analysis of power

We hypothesized that pharmacological properties of
antipsychotic treatment in schizophrenia influence
frequency and severity of OCS in schizophrenia.
As the primary endpoint of this cross-sectional in-
vestigation, we expected higher mean scores in the
Yale-Brown Obsessive-Compulsive Scale (YBOCS)
in patients treated with clozapine (Coward, 1992;
Meltzer, 1994) or olanzapine (Bymaster et al. 1997)
(group I) than during treatment with amisulpride
(Scatton et al. 1997) or aripiprazole (Sparshatt et al.
2010) (group II). A power analysis (statistical power of
0.8, error of first order of a=0.05) was performed
using the statistical software G*Power (University of
Trier) (Erbfelder et al. 1996) to estimate necessary
sample sizes. Previously published data on a sample
of 32 clozapine-treated patients reported a mean
YBOCS score of 9.6 (s.0.=11.0) (Chang ef al. 2008). We
further implemented our own unpublished data re-
garding YBOCS severity in 20 patients treated with
aripiprazole or amisulpride [mean 2.6 (s.0.=4.6)]. The
calculated effect size was d=0.83 with an estimated
sample size of 19 patients per group, to have enough
power. Since the sample size was moderate (32 v. 20),
we replaced the standard deviations by the upper
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limit of the corresponding confidence intervals (14.6 v.
8.8) as a conservative estimation of the true standard
deviations in the underlying populations. An effect
size of d=0.65 and a necessary group size of 31 were
calculated.

Participants

Participants were recruited via their attending psy-
chiatrist or as former or current patients at the Central
Institute of Mental Health. General inclusion criteria
were: (1) lifetime diagnosis of a schizophrenia spec-
trum disorder; (2) monotherapy with either cloza-
pine/olanzapine or amisulpride/aripiprazole; and (3)
stable medication and psychopathological states over
a period of at least 2 weeks and constant severity
scores in Clinical Global Impression (CGI-S) and
the Positive and Negative Syndrome Scale (PANSS).
We excluded patients with combination treatments
(e.g. with antidepressants with the exceptions of sub-
stances without marked serotonergic effects: rebox-
etine, bupropion and agomelatine) and a history of
alcohol or drug abuse. After providing the partici-
pants with a complete description of the study, written
informed consent was obtained. This investigation
was approved by the ethical committee of the
University of Heidelberg (no. 2008-235N-MA) and
was performed in complete agreement with the
guidelines of good clinical practice.

Diagnostic procedures
Clinical assessments

Diagnostic assessments were performed by F.S. ac-
cording to DSM-IV-R criteria. Sociodemographic data
on age, sex, education level, age of onset, duration of
illness, number of psychotic episodes and medical
treatment were collected by interviews with the partici-
pants, referring to both the past medical history and
the current treatment period. Dosage and serum levels
of antipsychotic agents were determined. Patients
were assessed by a trained and certified rater (F.S.).
In addition to the PANSS, we applied the Scale for
the Assessment of Negative Symptoms (SANS). Co-
morbid depressive symptoms were assessed using the
Calgary Depression Scale for Schizophrenia (CDSS).
General and social functioning was assessed with CGI
and the Personal and Social Performance Scale (PSP).
Side effects were assessed applying the Antipsychotic
Non-Neurological Side Effects Rating Scale and the
Extrapyramidal Motoric Symptom Scale.

OCs

OCS were measured with the YBOCS. Compulsions
and obsessions were separately rated on five
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five-point (0—4) scale items (time, handicap, frequency,
controllability, discomfort), yielding subtotal scores
for compulsions and for obsessions (each ranging
from 0 to 20) (Woody et al. 1995; de Haan et al. 2006).

As a secondary OCS assessment, a self-rating
obsession and compulsion questionnaire (Hamburger
Zwangsinventar; HZI) assessing 72 items was ad-
ministered (Klepsch et al. 1993). The subscales include
checking, washing, ordering and counting behaviour
as well as obsessions and aggressive obsessions.

Neuropsychological assessment

All patients completed a comprehensive neuro-
psychological test battery consisting of computer-
based and paper—pencil instruments to investigate
the cognitive domains of processing speed, working
memory, executive functions, attention, visual and
verbal learning and memory, visuospatial perception
and organization as well as pre-morbid verbal intelli-
gence.

Processing speed was measured using the Trail
Making Test Part A (TMT-A). Executive function and
working memory were evaluated using the Wisconsin
Card Sorting Test (WCST), a Go/no-go and Set-shift
Task, the Stroop paradigm, the Trail Making Test
Part B (TMT-B) and a modified N-back task. Attention
abilities were assessed using the d2-Test and a
Continuous Performance Test (CPT). Visual recall and
memory were examined using the Rey-Osterrieth
Complex Figure Test and the Wechsler Adult Intelli-
gence Scale — Revised block design task was employed
to assess visuospatial perception. Verbal learning and
memory were assessed using a German version of the
Rey Auditory-Verbal Learning Test (RAVLT). In ad-
dition, the level of pre-morbid verbal intelligence was
estimated using a multiple-choice vocabulary intelli-
gence spot-the-word test (Mehrfachwahl-Wortschatz-
Intelligenztest; MWT-B). From each neuropsychological
test, we chose a priori specific measures to act as
dependent variables.

Statistical analysis

The statistical analysis was performed using SPSS
(version 18.0; SPSS, Inc., USA). We applied histograms
and the Kolmogorov-Smirnov test to test for normal
distribution. Non-normal distributed parameters were
compared between groups by help of non-parametric
Mann-Whitney U tests. Sociodemographic and psy-
chopathological characteristics were compared be-
tween treatment groups using analysis of variance
(ANOVA) and x? tests. The primary endpoint (dif-
ference of mean YBOCS between groups) and further
differences in OCS characteristics among the two groups
were assessed using non-parametric Mann-Whitney
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U tests. As significance tests depend on sample size,
we further estimated the standardized difference
(effect size) between the means of participants in
group 1 and group 2 using Cohen’s d (d =mean group
I minus mean group II divided by pooled standard
deviation). Cohen classified effect sizes ranging from
0.2 to 0.49 as small, from 0.5 to 0.79 as medium, and
from 0.8 and above as large. Differences in neuro-
psychological characteristics among the two groups
were also assessed using ANOVA models. All
ANOVAs were performed using robust standard
errors including Bonferroni correction for multiple
testing to safeguard against potential violations of
the standard ANOVA assumptions. Pearson’s corre-
lation analyses were performed between psychometric
scales assessing OCS severity (YBOCS) or psychosis
(PANSS) and treatment characteristics such as dur-
ation, dose and blood serum level as well as neuro-
cognitive variables.

Results

Sociodemographic characteristics and clinical
assessments

A total of 70 patients with schizophrenia (1=68) or
schizo-affective disorder (n=2) according to DSM-IV-
R were investigated. Within this sample of patients,
39 (55.7%) were treated with group I antipsychotics
(26 clozapine and 13 olanzapine) and 31 (44.3 %) with
group II substances (15 amisulpride and 16 aripi-
prazole). Table 1 shows sociodemographic and clinical
characteristics. The groups did not differ significantly
regarding age, sex, duration of education, estimated
pre-morbid verbal intelligence and severity of psy-
chotic illness (PANSS positive, negative and total
scores) nor in affective co-morbidity (CDSS, SANS) or
general functioning (CGI). However, patients in group
I showed significantly higher general psychopath-
ology (GP) scores (PANSS GP; F=4.457, p=0.038), a
longer duration of illness (F =9.014, p =0.004), a higher
number of episodes (F=12.725, p=0.001) and lower
social performance (PSP; F=5.069, p=0.028). Co-
morbidity with non-psychiatric disorders was rarely
found and did not differ between groups.

Psychopharmacological treatment

Guided by the inclusion criteria, patients under anti-
psychotic monotherapy with the index substances
were recruited. As shown in Table 2, duration of index
medication, drug dosage in mg/day and resulting
blood serum levels were assessed. In order to investi-
gate between-group differences and correlations, we
transformed doses and serum levels to percentiles
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Table 1. Sociodemographic and clinical characteristics®

Between-group differences

Group I: Group II:
CLZ or OLZ AMS or APZ F p
Sociodemographics
Subjects, n 39 31
CLZ 26 -
OLZ 13 -
AMS - 15
APZ - 16
Males 28 22 22=0.006 >0.05
Females 11 9
Age, years 38.5 (11.1) 35.1 (10.3) 1.707 >0.05
Age of onset, years 26.5 (6.7) 29.6 (8.0) 3.353 >0.05
Duration of illness, years 12.5 (9.0) 5.8 (6.0) 12.725 0.001
Number of episodes 5.2 (3.9) 2.9 (2.0) 9.014 0.004
Duration of education, years 10.9 (1.9) 11.0 (1.8) 0.030 >0.05
Pre-morbid intelligence 102.3 (14.6) 102.6 (13.4) 0.009 >0.05
General functioning
CGI 3.7 (0.8) 3.2(0.7) 72=7.681 >0.05
PSP 66.6 (7.2) 71.1 (6.9) 5.069 0.028
PANSS
Positive scale 14.3 (3.0) 13.0 (2.8) 3.372 >0.05
Negative scale 17.3 (5.2) 15.5 (5.1) 2.179 >0.05
General psychopathology 35.7 (6.1) 32.8 (5.3) 4.457 0.038
Total 66.7 (11.6) 61.2 (11.7) 3.876 >0.05
CDSS 1.5(1.9) 1.5 (2.6) 0.000 >0.05
SANS 35.3 (20.2) 25.6 (20.4) 3.910 >0.05

Data are given as mean (standard deviation).

CLZ, Clozapine; OLZ, olanzapine ; AMS, amisulpride ; APZ, aripiprazole; CGI, Clinical Global Impression; PSP, Personal and
Social Performance Scale; PANSS, Positive and Negative Syndrome Scale; CDSS, Calgary Depression Scale for Schizophrenia;

SANS, Scale for the Assessment of Negative Symptoms.

2 The table summarizes group characteristics and evidence for group-dependent differences regarding sample size, age, sex,

age at first psychotic manifestation, duration of illness, number of episodes, education in years, pre-morbid intelligence, general

psychosocial functioning and psychopathology regarding psychotic syndromes and mood.

according to the recommended maximal doses and
upper limits of therapeutic serum levels representing
100%. Analysis revealed significant differences be-
tween groups regarding duration of antipsychotic
treatment, which was considerably longer in group I
No differences were observed with respect to con-
comitant treatment with mood stabilizers or anti-
depressants (reboxetine, bupropion and agomelatine).

Obsessive-compulsive symptoms

The primary hypothesis of our study was confirmed,
since prevalence and severity of OCS markedly dif-
fered between groups: only three patients (9.7 %) of
group II reported OCS with a YBOCS score higher
than 8, while 28 (71.8%) patients of group I scored
higher than 8 with a mean severity score of 14.2
(s.0.=8.7). Of these 28 (57.1%), 16 (57.1%) had a total
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score of 16 or more, representing clinically meaningful
illness severity. OCS as measured with the YBOCS
and HZI were not normally distributed in group II
(Kolmogorov-Smirnov test, p<0.01); we therefore
calculated non-parametric Mann-Whitney U tests.
The analysis revealed significantly different YBOCS
subscores on obsessions and compulsions, as well as
the two HZI- subscales ‘checking’ and ‘counting’,
as shown in Table 3. To analyse effect sizes, standar-
dized mean differences (Cohen’s d) on all OCS
variables were calculated. In a post-hoc analysis, the
comparison of YBOCS and HZI severity within group
I between patients treated with clozapine [n=26,
mean YBOCS score 14.85 (s.0.=8.1)] and olanzapine
(n=13, mean YBOCS score 10.85 (s.0.=8.9)] revealed
one significant difference: CLZ patients showed
more pronounced controlling and checking behaviour
(p=0.009).
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Table 2. Psychopharmacological treatment : duration of treatment with index medication, dose and serum levels, and sizes of subgroups

with concomitant treatment with mood stabilizers

Group I Group II
Between-group
Antipsychotic medication... CLZ (n=26) OLZ (n=13) AMS (n=15) APZ (n=16) differences
Duration of treatment, years 9.0 (7.0) 3.9 (4.0) 1.0 (1.4) 14 (1.9) F=19.320, p<0.001
Dosage, mg/day 344.2 (158.5) 17.2 (8.0) 486.7 (226.4) 194 (5.7)

Serum levels
Co-medication, n
Mood stabilizers

0.32 (0.24) mg/1

Valproic acid

Lamotrigine 1
Pregabaline 1
Antidepressants
Reboxetine 2
Bupropion
Agomelatine 1

33.3 (15.1) ug/1

67.9 (59.8) ug/1 269.3 (163.0) ug/1

7=2.838, p>0.05

1 1
2 3
1

1

Data are given as mean (standard deviation).

CLZ, Clozapine; OLZ, olanzapine; AMS, amisulpride; APZ, aripiprazole.

Table 3. Between-group comparison of obsessive—compulsive quality and severity®

Between-group differences

Group I: Group II:
CLZ or OLZ AMS or APZ u [4 Cohen’s d
YBOCS
Obsessions 6.5 (4.4) 0.9 (2.3) 192.0 <0.000 1.59
Compulsions 6.7 (4.6) 1.8 (3.0) 241.0 <0.000 1.26
Total score 13.5 (8.5) 2.6 (4.7) 180.5 <0.000 1.59
HZI
Checking 51(2.8) 2.7 (1.9) 279.5 <0.000 1.00
Washing 2.1(1.7) 1.7 (1.5) 513.5 >0.05 0.25
Ordering 2.6 (1.7) 2.3 (1.6) 522.5 >0.05 0.45
Counting 21(21) 0.7 (1.0) 339.0 0.002 0.85
Non-aggressive obsessions 2.6 (2.3) 2.5(1.7) 572.5 >0.05 0.05
Aggressive obsessions 0.9 (1.9) 0.3 (0.7) 509.0 >0.05 0.35

Data are given as mean (standard deviation).
CLZ, Clozapine; OLZ, olanzapine ; AMS, amisulpride ; APZ, aripiprazole; YBOCS, Yale-Brown Obsessive-Compulsive Scale;

HZI, Hamburger Zwangsinventar.
2 By non-parametric Mann-Whitney U tests.

We further attributed patient numbers to ranges
within the YBOCS scores and observed a different
profile with a marked right shift in group I. Fig. 1a
visualizes the difference of OCS severity distribution
between the groups.

To account for significant between-group differ-
ences in duration of illness, number of episodes,
general psychopathology and social functioning we
integrated these factors as covariates. Analysis of
covariance (ANCOVA) showed that duration of ill-
ness contributed significantly to presented OCS as
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measured with the three YBOCS scales (total score:
F=12.378, p=0.001; obsessions: F=10.413, p=0.002;
compulsions: F=7.637, p=0.007) as well as the HZI
subscale ‘checking” (F=10.214, p=0.001) and ‘order-
ing’ (F=6.696, p=0.012). The number of episodes
significantly contributed to the YBOCS total score
(F=6.607, p=0.012), the subscale obsessions (F =8.462,
p=0.005) and the HZI subscale ‘checking’ (F=4.973,
p=0.029). The factors ‘general psychopathology’ and
social functioning did not contribute to the pre-
sentation of OCS in our sample. Noteworthy, all
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Fig. 1. () Visualization of the distribution of patients along
Yale-Brown Obsessive-Compulsive Scale (YBOCS) scores.
Group I ([J) shows a clear shift towards higher scores
compared with group II (M). (b) Cumulative frequencies
within group I (n=39) regarding start of index medication’
(—#-) and ‘onset of obsessive-compulsive symptoms” ( )
in years. The time span between onset of psychosis and these
events was calculated on an individual level. Three patients
suffered from obsessive-compulsive symptoms before
clozapine or olanzapine treatment; the majority, however,
first experienced psychosis, then index treatment and in
consequence obsessive—compulsive symptoms.

between-group differences measured with YBOCS
and HZI remained significant after correction for the
factors number of episodes and duration of illness.

Antipsychotic treatment and OCS

We carefully explored the chronological order of the
events ‘first manifestation of psychosis’, “start with
index treatment’ and ‘onset of OCS’ in interviews
with the patients and closely related persons. In most
cases of group I (n=39), OCS manifested markedly
after the psychosis and after index treatment and only
a small minority (n=3) suffered from OCS before
medication was initiated (Fig. 1b).

Duration of group I antipsychotic treatment corre-
lated significantly with OCS severity (Fig. 2) as meas-
ured with the YBOCS total score (r=0.54, p<0.001),
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the two subscales obsessions (r=0.57, p<0.001) and
compulsions (r=0.42, p=0.008) as well as the HZI
subscale ‘checking’ (r=0.44, p=0.006). Within the
subgroup of clozapine-treated patients, these correla-
tions also reached statistical significance: YBOCS total
score (r=0.59, p <0.001), obsessions (r=0.65, p <0.001),
compulsions (r=0.40, p<0.05) and HZI ‘checking’
(r=0.44, p<0.05), while no significant correlations
emerged within the subgroup of olanzapine-treated
patients. The analysis of group I in total revealed no
association between OCS severity and neither group I
antipsychotic dose nor blood serum level. For the
subgroup of clozapine-treated patients, however,
analysis revealed significant correlations between
clozapine dose and all three YBOCS scores (total:
r=0.50, p=0.01; obsessions: r=0.44, p=0.029; com-
pulsions: ¥=0.55, p=0.005) as well as with the HZI
subscales ‘counting” (r=0.52, p=0.008), “obsessions’
(r=0.53, p=0.006) and ‘aggressive obsessions’ (r=
0.61, p=0.001). Even within the subgroup of cloza-
pine-treated patients, the serum levels did not corre-
late with OCS severity.

With respect to group II, no correlations were found
between duration of treatment, medication dose, nor
serum level and OCS as measured with YBOCS and
HZI

We further did not find associations between
schizophrenic symptoms as measured with the
PANSS and its subscales with duration of treatment,
medication dose, and serum levels within the two
groups, with the minor exception of significant corre-
lations of PANSS total scores (r=0.46, p=0.003) and
negative symptom subscale (r=0.35, p=0.031) with
treatment duration within group L

Neuropsychological assessment

The cognitive domains of processing speed, executive
functions, working memory, attention, visual and
verbal learning and memory, visuospatial perception,
as well as pre-morbid verbal intelligence were eval-
uated. Between-groups analyses revealed comparable
levels of performance in several neuropsychological
assessments commonly attributed to the cognitive
deficits of psychosis (e.g. processing speed, verbal
memory, attention, working memory), as shown in
Table 4. However, group I showed significantly more
deficits in visuospatial perception and visual memory
(block design, Rey—Osterrieth Complex Figure Test),
impulse inhibition (Go/no-go), higher perseveration
scores (WCST) and diminished set-shift abilities
(TMT-B, Set-shift task). In order to attribute these
pronounced impairments of group I individuals to
the higher prevalence of co-morbid OCS, correla-
tions analysis between the total YBOCS score and
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Fig. 2. Correlations between duration of clozapine treatment and Yale-Brown Obsessive-Compulsive Scale (YBOCS) subscores
“obsessions’ (a) or ‘compulsions” (b), as well as between daily clozapine dosage and YBOCS subscore ‘obsessions’ (c) or
“compulsions” (d). Significance of correlations: * p <0.05, ** p <0.01, ** p<0.001.

neurocognitive variables were preformed. Results
revealed significant associations of visual memory
(r=-042, p=0.014), WCST perseveration scores
(r=0.36, p=0.029), Go/no-go (r=0.42, p=0.012) and
set-shift abilities (r=0.47, p=0.004) with the total
YBOCS score. The subscale ‘obsessions’ correlated
significantly with visual memory (r= —0.36, p =0.039),
set shift (r=0.46, p=0.006) and WCST perseveration
scores (r=0.36, p=0.031). Compulsions significantly
correlated with visual memory (r=—0.51, p=0.002),
WCST perseveration scores (r=0.34, p=0.046),
Go/no-go (r=0.42, p=0.011) and set-shift (r=0.44,
p=0.009). Several further correlation analyses were
performed, but neither medication dosage nor serum
levels correlated with test performance. Duration of
treatment significantly influenced TMT-A (r=0.51,
p=0.001), TMT-B (r=0.52, p=0.001) and WCST
concept recognition (r= —0.40, p =0.016).

In contrast to YBOCS scores, the total PANSS scores
of group I patients correlated significantly with TMT-B
(r=0.33, p=0.05) and visual memory (r=—0.36,
p=0.04). This fact was not due to positive symptomes,
but exclusively influenced by the PANSS negative
scale that correlated with TMT-B (r=0.44, p=0.007),
visual reproduction (r= —0.34, p=0.046), visual mem-
ory (r=—0.41, p=0.015), verbal learning (r=—0.43,

https://doi.org/10.1017/50033291711000419 Published online by Cambridge University Press

p=0.012), concept recognition (r= —0.44, p=007) and
Go/no-go (r=0.43, p=0.01). Within group I, duration
of illness correlated significantly with TMT-A (r=0.52,
p=0.001), TMT-B (r=0.45, p=0.005), verbal learning
(r=—0.37, p=0.031), perseveration (r=0.35, p=0.035),
Go/no-go (r=0.54, p=0.001), CPT (r=0.57, p<0.001)
and visuospatial perception (r= —0.45, p=0.005).

Discussion

In the present cross-sectional investigation, we tested
and confirmed the hypothesis that psychotic patients
treated with clozapine and olanzapine (group I) suffer
more frequently and more severely from OCS than
patients under amisulpride or aripiprazole treatment
(group II). Our study is the first evaluation of co-
morbid OCS in schizophrenia which applied the
simple and primary inclusion criterion ‘antipsychotic
monotherapy’ and stratified a subsequent sample of
patients according to pharmacological properties of
antipsychotics.

Association of co-morbid OCS with antiserotonergic
antipsychotics

In line with our a priori hypothesis, the two groups
showed significant differences in prevalence and
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Table 4. Group-dependent performance in a comprehensive battery of neuropsychological assessments®

Between-group

Pearson correlation

Group I: CLZ or Group II: AMS or differences with total YBOCS
OLZ (n=39) APZ (n=31) statistical test score within group I
Mean (s.D.) n Mean (s.p.) n F [4 r [4
Processing speed
TMT-A 38.6 (20.1) 37 33.5 (13.9) 30 2.191 >0.05 0.07 >0.05
Executive function and working memory
WCST
Concept recognition 6.0 (2.0) 36 6.2 (1.1) 30 0.529 >0.05 0.32 >0.05
Perseveration 31.4 (19.3) 36 18.8 (16.7) 30 7.121 0.010 0.36 0.029
Stroop
Interference score —-1.1(8.2) 31 —1.9 (6.3) 28 0.079 >0.05 0.02 >0.05
Go/no-go 2.1(2.2) 36 1.1 (24) 29 9.083 0.004 0.42 0.012
Set shift 3.4 (5.5) 36 1.8 (27) 27 1512 >0.05 0.47 0.004
TMT-B 104.6 (64.5) 37 70.4 (27.7) 27 6.026 0.017 0.15 >0.05
N-back 4.6 (6.2) 33 3.3(3.8) 27 0.829 >0.05 0.27 >0.05
Verbal memory and learning
RAVLT
Immediate recall 46.4 (11.9) 34 50.8 (11.1) 28 2.245 >0.05 —-0.17 >0.05
Interference 22(2.2) 34 2.1(1.8) 28 0.020 >0.05 0.02 >0.05
Delayed recall 24 (2.1) 34 2.7 (2.2) 28 0.338 >0.05 —0.16 >0.05
Visual memory and visuospatial perception
Rey—Osterrieth Complex Figure Test
Reproduction 37.2(14.8) 35 45.3 (15.3) 29 5.724 0.020 —0.27 >0.05
Memory 110.1 (39.2) 35 128.7 (40.2) 29 4.368 0.041 —0.42 0.014
WAIS - block design 29.2 (11.5) 37 35.7 (10.4) 29 6.539 0.013 —0.19 >0.05
Attention and continuous performance
d2 139.5 (48.7) 32 130.5 (37.6) 29 0.641 >0.05 —0.03 >0.05
CPT 9.6 (10.5) 34 4.7 (4.5) 27 4.762 0.033 —0.01 >0.05

CLZ, Clozapine; OLZ, olanzapine; AMS, amisulpride; APZ, aripiprazole; YBOCS, Yale-Brown Obsessive-Compulsive Scale; s.0., standard deviation; TMT-A, Trail Making Test
Part A; WCST, Wisconsin Card Sorting Test; TMT-B, Trail Making Test Part B; RAVLT, Rey Auditory-Verbal Learning Test; WAIS, Wechsler Adult Intelligence Scale — Revised, subtest

block design; CPT, Continuous Performance Test.

2 Due to individual performances, not every patient completed the whole battery. Statistical analyses compared the performance between groups (analyses of variance) and correlated

the performance with YBOCS total score within group I.
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severity of OCS. While in group I a substantial pro-
portion (point prevalence =71 %) reported OCS, only a
minority of three (9.7%) individuals from group II
scored positive on the YBOCS. Regarding symptom
severity, 16 group I patients (41.0%) achieved a total
YBOCS score of >16 representing clinically meaning-
ful illness severity. Only one patient of group II ful-
filled this criterion. While data of cross-sectional
investigations never allow conclusions on causal in-
teractions, several aspects point towards an OCS in-
duction by clozapine. A retrospective analysis of the
onset of OCS revealed a de novo occurrence in 81.5% of
our patients after start of treatment (Fig. 1b), while
only one individual in group II reported the onset of
OCS at the time of first psychotic symptoms and be-
ginning of treatment. Our results confirm data re-
viewed by Poyurovski ef al. (2004) reporting de novo
emergences of OCS in 70% of patients treated with
antiserotonergic SGAs (Poyurovsky et al. 2004).
Further hints for a causal interaction are the corre-
lations of OCS severity with dose and duration of
clozapine treatment (Fig. 2). Duration of group I anti-
psychotic treatment was significantly associated with
OCS severity, confirming the finding of de Haan et al.
(2002) that severity of OCS significantly correlated
with duration of olanzapine treatment. In our trial,
especially within the subgroup of clozapine-treated
patients, longer treatment was associated with higher
OCS severity. The correlation of OCS with the dose of
clozapine in this subgroup suggests dose-dependency
of drug-induced OCS. This observation is in line with
the data of Reznik et al. (2004), Lin ef al. (2006), Lim
et al. (2007) and Mukhopadhaya ef al. (2009). In clinical
practice, a reduction of clozapine doses, for example,
after combination with aripiprazole was able to
ameliorate co-morbid OCS (Rocha & Hara, 2006;
Englisch et al. 2009), while aripiprazole per se was
associated with an inherent anti-obsessive potency
(Chang et al. 2008; Englisch & Zink, 2008).

Several independent arguments suggest a causal
interaction between antipsychotic treatment with
SGAs and OCS onset: historically, the clinical concern
did not come up before the introduction of anti-
serotonergic SGAs (Meltzer, 1995; Meltzer et al. 2003)
and physicians were not faced with this problem by
first-generation antipsychotics lacking marked anti-
serotonergic properties (Zink et al. 2008). Estimations
on prevalence of OCS in first-episode patients are
difficult and heterogeneous (Kuelz et al. 2004;
Niendam et al. 2009), but all studies quantify the risk
markedly lower than evaluations of schizophrenics
during antipsychotic treatment (Buckley et al. 2009;
Mukhopadhaya et al. 2009), suggesting that many
schizophrenic patients develop OCS as a consequence
of antipsychotic treatment.
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Pathomechanism

Due to the heterogeneity of OCS co-morbid schizo-
phrenics, theories of pathomechanisms have to focus
on well-defined subgroups such as clozapine-treated
schizophrenics with second-onset OCS. This is par-
ticularly important in order to work out different
modes of treatment (Hwang et al. 2009), for example,
the addition of mood stabilizers such as lamotrigine or
valproic acid (Poyurovsky et al. 2010; Zink et al. 2007,
2010). Within the current pathogenetic theories of
OCD, a dysregulation of serotonergic neurotransmis-
sion has been proposed (Pogarell et al. 2003) reflecting
the therapeutic effects of selective serotonin reuptake
inhibitors and the changes of serotonergic neuro-
transmission after successful cognitive behavioural
therapy (CBT) (Linden, 2006; Saxena et al. 2009). Our
observation is in line with these theories: amisulpride
exclusively interacts with dopamine receptors (Scatton
et al. 1997) with favourable consequences on OCS (Kim
et al. 2008). The inherent 5-HT, 5 agonism of aripipra-
zole might explain its neutral or even anti-obsessive
effects with major importance for cognitive functions
in schizophrenia in general (Meltzer & Sumiyoshi,
2008; McCreary & Jones, 2010; Newman-Tancredi,
2010). Of course, the antipsychotic agents of group I
and group II in our study differ regarding several
further pharmacodynamic properties, but neither a
histaminergic nor a cholinergic theory of OCS has
been established so far. It might be discussed whether
specific genetic properties dispose schizophrenic
patients to the development of secondary OCS during
treatment with SGAs. One candidate polymorphism
has been located in the gene SLC1A1 (former nomen-
clature EAACI: excitatory amino acid carrier 1) en-
coding the neuronal glutamate transporter (Kwon
et al. 2009).

Alternative explanations for the prevalence of OCS
in group I have to be discussed such as a reverse
causation. However, OCS are not part of the natural
long-term course of schizophrenia as documented by
psychopathological descriptions over decades in the
early 20th century (Beckmann et al. 2000). These
descriptions further allow a discrimination between
catatonia (Fink & Taylor, 2001) and second-onset OCS
during treatment with clozapine. An association be-
tween chronic treatment with first-generation anti-
psychotics and clinically important OCS has not been
reported so far.

Neurocognitive profile of co-morbid patients

The groups did not significantly differ in their per-
formance on a range of cognitive domains commonly
associated with schizophrenia. Compared with stan-
dard test values of healthy individuals, the means
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calculated in both groups reveal deficits regarding
processing speed, attention, executive functioning,
visual and verbal learning and memory in both groups
consistent with previously described cognitive deficits
in schizophrenia (Green et al. 2008; Kern et al. 2008;
Nuechterlein et al. 2008). In addition to this basal cog-
nitive deficit which might be attributed to the psy-
chotic disorder per se, patients in group I showed
greater deficits than their group II counterparts on
seven of the 16 cognitive domains. In particular,
patients treated with clozapine/olanzapine performed
worse on tests measuring visuospatial perception and
visual memory, impulse inhibition, perseveration, set-
shift and CPT abilities. Subsequent correlation analy-
ses revealed significant associations between the
severity of co-morbid OCS and impaired performance
within most of these cognitive domains. At present,
the data on neurocognitive correlates of OCS in
schizophrenia are to some extent equivocal (Lysaker &
Whitney, 2009; Tiryaki & Ozkorumak, 2010). Rather
than suggesting global pronounced cognitive deficits
in schizophrenic patients with co-morbid OCS, our
results point to a particular pattern of neuropsycho-
logical deficits: co-morbid patients showed greater
deficits in domains commonly associated with front-
ostriatal and orbitofrontal functioning. These results
confirm studies suggesting that there may be a specific
pattern of neurobiological dysfunction in patients af-
flicted with both schizophrenia and OCD (Lysaker
et al. 2002; Kumbhani et al. 2010; Patel et al. 2010).
Berman ef al. (1998) compared schizophrenic patients
with and without OCS and found that patients with
OCS performed worse in tasks measuring visuospatial
skills, delayed non-verbal memory and cognitive
shifting abilities. The authors interpreted this as a
confirmation of cognitive deficits in OCD patients
without co-morbid schizophrenia. In her dissertation,
Sliman (2007) compared cognitive deficits in schizo-
phrenia versus OCD and found a significant differen-
tial neuropsychological profile due to differences in
CPT, TMT-B, RAVLT and the Rey-Osterrieth Complex
Figure Test, representing deficits in attention, working
memory, executive functioning, verbal and visual
learning and memory. While our examination cannot
completely rule out neurocognitive impairments as a
risk factor for developing OCS, we assume the neuro-
psychological processing deficits to constitute a conse-
quence of OCS. The significant amount of variance
shared between neurocognitive and clinical OCS meas-
ures merits further examination in longitudinal studies.

Limitations

The heterogeneous pathogenesis of OCS in schizo-
phrenia cannot be resolved with our approach, and
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even the sample of this investigation proved to be to
some extent heterogeneous with small subgroups ex-
periencing OCS before the onset of psychosis. Here,
we addressed the interrelation of OCS and long-
term antipsychotic treatment of stabilized patients.
Favourable short-term effects of olanzapine in acutely
ill young schizophrenics (van Nimwegen et al. 2008)
are not necessarily in conflict with our results due
to major differences in study design. Despite clearly
defined inclusion criteria, a selection bias cannot be
excluded. This study is further limited by the cross-
sectional design, lack of blinded rating, the retrospec-
tive mode of some assessments, and the sample size
that has been calculated to be sufficient only to address
the primary endpoint. In accordance with recent sug-
gestions (Cunill ef al. 2009), we applied a dimensional
and not only a categorical apprehension of OCS. We
have discussed possible causal interactions, but are by
far unable to prove them with our results. Within the
groups, we merged observations obtained with to
some extent different substances. Between the groups,
we found differences in some sociodemographic and
clinical parameters, most importantly the duration
of illness. Because this parameter and the supposed
causative factor ‘duration of clozapine treatment’
exert parallel effects, we applied an ANCOVA and
found that all between-group differences measured
with YBOCS and HZI remained significant after
correction for the factors number of episodes and
duration of illness. We further observed greater im-
pairment in global psychopathology and social func-
tioning in group I, which most likely reflects the
co-morbidity itself and is in concert with previous
epidemiological studies (Lysaker et al. 2004; Ongiir &
Goff, 2005; Cunill et al. 2009; Guillem et al. 2009).

Perspective

For legal and ethical reasons, the limiting properties of
study design and samples cannot be overcome by a
randomized prospective trial with clozapine in first-
episode patients. We therefore suggest longitudinal
follow-up investigations in a head-to-head design that
compare within-group changes of endpoints over time
between the groups. These studies might be better able
to test specific hypotheses of causality, early detection
and additional risk factors.

In conclusion, our results provide new evi-
dence supporting the clinically important concern
(Mukhopadhaya et al. 2009) that treatment with anti-
serotonergic antipsychotics might be associated with
the risk of inducing secondary OCS in schizophrenia.
Before and during treatment with antiserotonergic
substances, specific neurocognitive domains such as
the performance in visuospatial learning and impulse
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inhibition should be documented. Future research
should focus on exploring underlying neurobiological
mechanisms, applying methods such as functional
magnetic resonance imaging, longitudinal clinical and
neuropsychological assessments (Lysaker & Whitney,
2009), and neurogenetic studies (Buckley et al. 2009).
Improved knowledge about the pathomechanisms
might help facilitate early detection and develop
therapeutic intervention for this highly disabled
subgroup of schizophrenic patients.
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