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ABSTRACT

Introduction: Bipolar disorder is associated with cognitive dysfunction
in several domains. Medication effect is a potential confounder that can
only be statistically controlled in many studies. The cognitive profile in
bipolar disorder during remission on maintenance antipsychotics or
mood stabilizers medication has not been compared before.

Methods: We compared the cognitive profile of bipolar disorder
patients euthymic for 2 month or more on monctherapy with novel
antipsychotics (AP) (n=16), lithium carbonate (Li) (n=25) or valproic
acid (VPA; n=26). Forty-two individuals were assessed as controls.
The cognitive battery included Wechsler Adult Intelligence Scale-
Revised (WAIS-R) subtests, the Wechsler Memory Scale (WMS), and
Wisconsin Card Sorting Test (WCST).

Results: All three patient groups compared to controls performed
poorly on the working memory and verbal memory tasks (F=3.59,
df=3, p=0.02 for WAIS-R Arithmetic and F=123.64, df=3, p<0.0l

for WMS Logical Memory). The differences remained significant after
controlling for age. Across patients, the only significant difference was
between the Li and AP groups in terms of working memory. The Li
group performed better (F=3.59, df=2, p=0.02) and the difference
survived correction for age and clinical features.

Conclusions: The findings of this study suggest that working memory
impairment in bipolar patients on monotherapy with atypical AP,
whereas verbal memory impairment might be related to bipolar
disorder itself. Working memory might be a state marker, whereas
verbal memory could be a trait marker of bipolar disorder. Atypical
AP might have an adverse effect on cognition in bipolar disorder.
These findings cannot be generalized to all bipolar patients, particularly
the poor responders to monotherapy.
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INTRODUCTION

Cognitive dysfunction has been one of the main research topics in bipolar disorder during the last decade. Several meta-analyses have focused
on cognitive impairment in bipolar disorder in the euthymic period to investigate the magnitude and reasons for cognitive dysfunction (1,2,3).
In a recent meta-analysis, Bourne et al. reported that there have been dysfunctions in euthymic patients, namely on executive functions, mem-
ory, and attention (3). However, a review by Mann-Wrobel et al. (2) suggested that there was no differential impairment in verbal memory
and executive function. A meta-analysis by Robinson et al. (4) concluded that executive functions and verbal memory are the primarily affect-
ed cognitive functions, whereas attention, psychomotor speed, and immediate memory are considerably less affected in euthymic patients.
However, conclusions of these meta-analyses are relatively different from each other in terms of the affected domains of cognition, effects
sizes, and causes of cognitive dysfunctions in bipolar disorder, although aims and databases of the studies were similar.

The reason for cognitive dysfunction in bipolar disorder is unclear, since there are probably many factors effecting cognition in bipolar disor-
der. Mood symptoms and concurrent medication use are considered the main confounders in the studies on this topic (5,6).

Robinson and Ferrier (6) reviewed studies investigating the relationship between cognitive deficits and illness variables, which are one of
the main confounders. Authors reported that characteristics of iliness, particularly the number of episodes and hospital admissions and the
duration of illness is related to cognitive dysfunction in patients with bipolar disorder

The effect of pharmacotherapy on cognitive functions is still uncertain due to limited number of studies. Moreover, the widespread use of
polypharmacy in bipolar disorder (7,8,9) makes it difficult to understand the impact of individual pharmacological components on cognition.
Videira Dias et al. (9) focused on the impact of pharmacotherapy on cognition in a recent systematic review. Authors suggested that lithium
might have negative effects on psychomotor speed and verbal memory, and valproate was associated with attention and memory. In addition,
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there was a mild negative effect of atypical antipsychotics on cognitive
functions in bipolar disorder. It is reported that there is a need for new
studies to establish the effect of atypical antipsychotics on cognition, both
in monotherapy and in association with other medications, specifically in
this illness. In a study, Torrent et al. (10) focused on effect of atypical an-
tipsychotics on cognition in euthymic bipolar patients and reported that
there is possibly a negative effect of pharmacotherapy on cognition in
euthymic bipolar patients.

To our knowledge, there are three studies comparing the extent and
pattern of cognitive functions between bipolar patients on monotherapy
with either lithium or valproate (1 1,12,13). Goswami et al. (I |') compared
patients on lithium and valproate and drug-free patients and control sub-
jects. The three treatment groups showed poor performance on execu-
tive functions compared to controls. Gualteri and Johnson (12) reported
that valproic acid had the most neurotoxicity compared to other anticon-
vulsants, whereas lithium effects on neurocognition were intermediate.
Senturk et al. (13) suggested that impaired verbal memory was detected
in euthymic bipolar patients comparing healthy controls. By contrast, no
study has compared the effect of antipsyhotics and mood stabilizers on
cognition in eutyhmic bipolar patients.

Aims of the Study

The aim of this study was to assess whether the antipsyhotics and mood
stabilizers lithium and valproate had different effects on cognition in bi-
polar disorder. We investigated the performance of euthymic patients on
monotherapy with the antipsychotics or mood stabilizers on two cogni-
tive domains, namely memory and executive functions. We hypothesized
that there would be a difference on memory and executive functions in
euthymic bipolar patients on monotherapy with antipsychotics or mood
stabilizers lithium or valproate. The findings of this study would add to the
current knowledge with regard to a state marker of bipolar disorder or
iatrogenic effects of treatments in bipolar disorder or both.

METHODS

Subjects

This is the extension of our previous study comparing the cognitive profile
of bipolar disorder type | patients in remission with lithium or valproate
monotherapy (13). To explore the cognitive profile in Bipolar | Disorder
under atypical antipsychotic monotherapy and compare with the lithium
and valproate groups, we included 67/ patients diagnosed with bipolar dis-
order type | as per Diagnostic and Statistical Manual of Mental Disorders
(DSM)-IV who had been euthymic for | month or more and on mono-
therapy with either lithium (n=25) or valproate (n=26) or antipsychotics
(n=16). Subjects in the atypical antipsychotics group were on quetiapine
(n=9), olanzapine (n=7), and risperidone (n=1). Patients diagnosed with
DSM-IV bipolar disorder type | who had been euthymic for | month
or more and on monotherapy with lithium or valproate were included.
The exclusion criteria were having a history of electroconvulsive therapy
during the last year, depot antipsychotic use within the last 3 months, ben-
zodiazepine use in the preceding week, mental retardation, head trauma,
alcohol and substance use disorder, or any other central nervous system
(CNS) disorder.

The lithium and valproate mean doses were 1014 mg/day and 1250 mg/
day, respectively, at the time of clinical and neuropsychological assessment.
Mean serum levels were 0.65 mEq/L for lithium and 70.57 mg/mL for val-
proate. Quetiapine (n=9), olanzapine (n=7), and risperidone (n=1) mean
doses were 600, 2.5, and 4 mg/day, respectively.
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Forty-two control subjects were included through newspaper advertise-
ments. These subjects were screened for family history of psychiatric dis-
orders; none of their parents had bipolar disorders. Written informed
consent was obtained from all patients and control subjects. The study
was approved by the Institutional Review Board in Ankara University
School of Medicine. Some volunteers of this study also participated in an-
other study that compared cognitive profile of euthymic bipolar patients
on monotherapy with lithium or valproate (I3).

Information on the illness characteristics were gathered from life charts,
patient interview, and hospital medical records. The euthymic state was
defined as low scores (<10) on the Hamilton Depression Rating Scale
(HAMD) (14) and (<7) on the Young Mania Rating Scale (YMRS) (15).

Assessment Tools

Structured Clinical Interview for DSM-IV Axis | Disorders was applied
to all subjects. The HAMD, YMRS, and Brief Psychiatric Rating Scale
(BPRS) were used to assess mood severity and other clinical symptoms
(14,15,16). Unified Parkinson's disease Rating Scale-Motor Examination
(UPDRS-ME) was also conducted to assess slowing due to Parkinsonism,
which might also influence cognitive functions (17). Patients were inter-
viewed and assessed by two psychiatrists trained and experienced in the
use of the scales that were applied. Consensus ratings were used in the
statistical analyses.

Cognitive assessment: Executive functions, mental flexibility, and catego-
ries completed were assessed using perseverative errors and categories
completed on the WCST (18). Logical Memory Subscale of the Wechsler
Memory Scale (WMS) was used to assess immediate verbal memory. The
Wechsler Adult Intelligence Scale-Revised (WAIS-R) Information subtest
was used as an approximation of premorbid cognition (19,20). The Vo-
cabulary subtest was not used for this purpose, since Vocabulary scores
may not reflect premorbid cognition in patient populations whose cog-
nition is likely to be impaired (21). However, standard reading tests of
premorbid cognition would depend less on the individual's level of knowl-
edge in phonemic languages. The Digit Symbol Substitution, Arithmetic,
and Block Design subtests of the WAIS-R were used to provide measures
of psychomotor speed, working memory, and visuospatial abilities (22).
These functions as measured using the WAIS-R subtests are considered
more sensitive to illness effects or any CNS insult (21). A trained psy-
chologist who was blinded to the medication applied neuropsychological
assessments, and all tests were performed in the morning hours.

Statistical Analysis
Groups were compared in terms of age, education, premorbid 1Q, and
clinical features in a multivariate analysis of variance model (MANOVA).

Cognitive scores were normally distributed in all groups except for the two
WCST subtests. For the comparison of cognitive performance across the
four groups, another MANOVA was performed using the individual test
scores as the dependent variables and age as a covariate. Other variables
which differed significantly across groups, namely, the duration of illness, age
at onset, and YMRS and BPRS scores, were also included as covariates.

RESULTS

Sociodemographic and clinical features of the whole sample are summa-
rized in Table I. Age was significantly different across groups. There were
no significant differences in terms of sex distribution, level of education,
or premorbid cognition.
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Sociodemographic and Clinical Variables of Lithium,
Valproate, and Atypical Antipsychotic Treatment Groups
Patients on valproate treatment were younger than those on atypical
antipsychotics and patients on lithium treatment groups; however, the
difference between the three groups was not significant (F=1.53, df=2,
p=0.23). The duration of education did not differ significantly between
lithium, valproate, and antipsychotic groups (F=1.49, df=2, p=0.22).

The treatment groups were similar in terms of gender distribution
(x?=0.98, df=2, p=0.61); number of hospitalizations (F=0.71, p=0.50);
number of depressive (F=0.56, p=0.57), manic (F=0.38, p=0.69), hypo-
mania (F=1.12, p=0.33), and mixed (F=1.01, p=0.37) episodes; remission
period (F=1.17, p=0.32); monotherapy period (F=0.82, p=0.45); comor-
bid physical (x*=0.31, df=2, p=0.87) and psychiatric illnesses (x*=5.37,
df=2, p=0.07); psychiatric history in the family (x*=0.47, df=2, p=0.79);
and the estimated premorbid 1Q (F=0.80, p=0.46). Most of the patients
on lithium, valproate, and atypical antipsychotics had psychotic symptoms
(80%, 65%, and 87%, respectively) in their previous episodes, and there
was no statistical difference between the three treatment groups (x*=2.73,
df=2, p=0.26). Although duration of illness was longer (14.8+1 1.2 years)
in the lithium treatment group compared to valproate (9.649.6 vyears)
and atypical antipsychotic (8.9+8.3 years) groups, the difference was not
statistically significant (F=2.39, p=0.10). The only statistically significant dif-
ference on clinical variables was the age at illness onset (F=3.32, p=0.04),
which was higher in the antipsychotic group (Table I).

Hamilton Depression Rating Scale scores in lithium, valproate, and
atypical antipsychotics groups were |.8+1.7, 3.5£4.5, and 3.4+3.8, re-

Table . Sociodemographic and clinical features of groups

Li VPA
Mean (SD) Mean (SD)

Age (years) 39.8 (11.3) 344 (15.0)
Education (years completed) 12.8 (3.7) 12,6 (3.6)
Estimated premorbid cognition 19.5 (6.0) 20.0 (5.1)
(WAIS-R Information subscore)
Age at onset (years) 224 (10.3) 24.9 (104)
Duration of illness (years) 4.8 (11.2) 9.6 (9.6)
Duration of remission (months) 6 (24) 2.1 (2.8)
Duration of current treatment (months) 4.2 (24.8) 1.9 (204)
Number of hospitalizations [.1(1.0) [.1 (09)
Number of depressive episodes 32 (42) 25@33)
Number of manic episodes 2 (1.6) 2.6 (2.6)
Number of hypomanic episodes 2(23) 04 (1.1)
Number of mixed episodes 2(05) 0.2 (0.7)
HAMD score 8(1.7) 35(45)
YMRS score 6(1.9) 22 (3.1
BPRS score 8(38) 58 (7.6)
UPDRS-ME score 1339 4.4 (4.9)

% %
History of psychotic symptoms 80 65
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spectively, and the difference between three groups was not significant
(F=1.89, p=0.16). YMRS scores were 0.6+1.9, 2.2+3.1, and 0.9£1.7
in lithium, valproate, and atypical antipsychotics groups, respectively.
Regarding YMRS scores, the difference between the groups was also
not significant (F=2.86, p=0.07). The mean BPRS scores of lithium,
valproate, and atypical antipsychotics groups were [.8+3.8, 5.847.6,
and 3.6+4.2, respectively, and the difference between three groups
was at the borderline (F=3.10, p=0.05). The mean UPDRS-ME scores
of lithium, valproate, and atypical antipsychotics groups were 3.1+3.9,
44449, and 2.0£1.9, respectively, and the difference between three
groups was not significant (F=1.79, p=0.18).

Cognitive Functions of Patients and Comparison Subjects
The initial MANOVA was significant (F=8.26, df=18276, p<0.01), with
differences across groups in terms of working memory (F=3.36, df=3,
p=0.02), psychomotor speed (F=6.74, df=3, p<0.01), and verbal mem-
ory (F=158.05, df=3 p<0.0l), but not for visuospatial ability (F=2.52,
df=3, p=0.06) or executive functions, namely, concept formation (WCST
4; F=2.45, df=3, p=0.07), or mental flexibility (WCST 6; F=237, df=3,
p=0.08; Table 2).

The post-hoc analysis indicated poorer verbal memory (WMS) for
all three patient groups compared to controls (control>lithium=val-
proate=antipsychotic) and better working memory performance in the
lithium, valproate, and control groups compared to the antipsychotic
group (lithium=control=valproate>antipsychotic). Visuospatial abilities
and executive functions were not significantly different (Table 2).

AP Control MANOVA
Mean (SD) Mean (SD) F p
399 (8.2) 26.8 (5.2) [1.47 <00l
120 (4.9) 11.0(3.5) 1.49 022
177 (6.7) 20.7 (4.3) 1.3 0.27
303 (6.8) - 332 0.04
89 (83) - 2.39 0.10
1.4 (1.8) - .17 032
57(75) - 0.82 0.45
1.5(1.2) - 071 0.50
2.0 (2.6) - 0.56 0.57
2.1 (1.1) - 0.38 0.69
L1 (Q27) - .12 033
0.0 (0.0) - 1.0l 0.37
34(3.8) - 1.89 0.16
09 (1.7) - 2.86 0.07
3.6 (42) - 3.10 0.05
20 (1.9) - 1.79 0.18
% X dfp
87 - 273 20.26

AP: novel antipsychotics; BPRS: Brief Psychiatric Rating Scale; HAMD: Hamilton Depression Rating Scale; Li: lithium carbonate; SD: standard deviation; UPDRS-ME:
United Parkinson Disease Rating Scale-Motor Examination; VPA: valproic acid; YMRS: Young Mania Rating Scale
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All significant differences survived correction for age in the multivariate
analysis of covariance model (MANCOVA; F=7.81, df=18, 273, p<0.0l)
analysis, with the exception of psychomotor speed (F=1.95, df=3,
p=0.13). Univariate comparisons indicated the same pattern, with no
significant difference for visuospatial ability (F=1.35, df=3, p=0.26), bet-
ter working memory in the lithium group compared to the antipsychotic
group (F=3.59, df=3, p=0.02) and worse verbal memory performance in
all three patient groups compared to controls (F=123.64, df=3, p<0.01;
Table 2).

Cognitive Functions of Lithium, Valproate, and Atypical
Antipsychotic Groups

Executive functions were similar across the three groups as assessed by
their concept formation abilities (Categories Completed) and mental
flexibility (Preservative Errors) on the WCST (F=0.44, df=2, p=0.65 and
F=0.87, df=2 p=0.42, respectively). Psychomotor speed, visuospatial abil-
ities, and verbal memory performances were also similar (F=2.90, df=2,
p=0.06 for the WAIS-R Digit Symbol Substitution; F=0.22, df=2, p=0.80
for the WAIS-R Block Design; and F=0.44, df=2, p=0.65 for the WMS
Logical Memory scores, respectively). The main effect of the treatment
group was significant for working memory (F=3.58, df=2, p=0.02 for the
WAIS-R Arithmetic scores). Univariate comparisons indicated that the
only significant difference was between the lithium and the antipsychotic
groups with a higher performance by lithium. The differences were non-
significant between the lithium and valproate or the antipsychotic and val-
proate groups (Table 3).

Associations Between Sociodemographic, Clinical Variables,
and Cognitive Dysfunction in Lithium, Valproate, and
Atypical Antipsychotic Groups

The MANCOVA model was used to detect possible further associations
between sociodemographic, clinical variables, and cognitive dysfunction.
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To achieve a strict control over confounders, a p value of as high as O.|
was set as the criterion to include a potential covariate in the MANCOVA
model. The variables included were age, duration of illness, age at onset,
and the YMRS and BPRS scores (Table 3). In the cautious MANCOVA
model that included all the covariates, the difference between the lithium
and the antipsychotic groups in terms of working memory remained sig-
nificant (p=0.02).

DISCUSSION

In this study, cognitive functions, namely executive functions, verbal mem-
ory, and working memory, of euthymic bipolar patients who were either
on lithium, valproate, or atypical antipsychotics monotherapy were com-
pared to each treatment group and control subjects. Cognitive perfor-
mances, except working memory of patients in three treatment groups,
were similar, whereas verbal memory was different between the patients
and control subjects. Verbal declarative memory impairment is one of
the most consistently reported cognitive dysfunctions in euthymic bipolar
patients (5, 23, 24, 25). The impairing effects of subclinical symptoms and/
or medication on short-term memory might explain these findings. Cog-
nitive dysfunction also might be related to the underlying pathophysiology
of bipolar disorder itself. The possible mechanism of memory deficits in
bipolar patients could be attributable to the abnormal activity in frontal,
occipital, and limbic regions (26, 27). Another study suggests that a dis-
turbed right-hemispheric interaction between the amygdala and cortical
brain regions may be responsible for amygdala hyperactivation and the
related memory deficits in bipolar patients (28).

The findings suggest that the working memory might be differentially
impaired in patients on lithium and those on antipsychotic’s. In contrast,
verbal memory appears to be adversely influenced either by the disease
process or by all three types of medications to a comparable degree or
both. In our previous study comparing the two mood stabilizers, we found
similar levels of verbal memory impairments in the lithium and valproate

Table 2. Neuropsychological performance of bipolar patients on monotherapy treatment groups Li, VPA, AP, and control subjects

Li VPA AA Control MANOVA MANOVA
Mean (SD) Mean (SD) | Mean (SD) | Mean (SD) F P F P

Executive function, concept formation

WCST-categories 4.9 (1.8) 54 (1.5) 4.7 (1.9) 5.6 (0.8) 245 0.07 0.46 0.71
Executive function, mental flexibility

WCST-preservative errors 179 (15.6) | 17.1 (17.4) 24.1 (19.1) 13.0 (9.7) 2.37 0.08 0.48 0.69
Working memory

WAIS-R-arithmetic 12,6 (3.6) [ (4.2) 88 (34) 1.0 (3.3) 3.36 0.02* 359 | 002*
psychomotor speed

WAIS-R-digit symbol substitution 44.6 (14.3) | 442 (14.1) 414 (17.2) 55.6 (10.7) 6.74 <001* | 195 0.13
Visio-spatial abilities

WAIS-R-block design 26.6 (9.9) 304 (7.0 234 (9.3) 30.0 (9.8) 252 0.06 1.35 0.26
Verbal memory

WMS 10.7 (3.8) 109 3.1) 9.8.0 (4.1) 29.4 (4.9) 158.05 <0.01* | 123.64 | <0.01*

AP: novel antipsychotics; SD: standard deviation; VPA: valproic acid; WAIS-R: Wechsler Adult Intelligence Scale-Revised; WCST: Wisconsin Cart Sorting Test; WMS:

Wechsler Memory Scale

MANOVA model shows crude analysis
MANCOVA model shows adjusting for age
* p<0.05

Post-hoc tests: Li=control=VPA>AP for working memory, Control>Li=VPA=AP for verbal memory
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Table 3. Neuropsychological performance of bipolar patients on monotherapy treatment groups Li, VPA, and AP

Li VPA AP MANOVA MANOVA
Mean (SD) Mean (SD) Mean (SD) F P F p

Executive function, Concept formation

WCST-Categories completed 4.9 (1.8) 54(1.5) 4.7 (1.9) 0.44 0.65 0.28 0.76
Executive function, Mental flexibility

WCST-Preservative errors 17.9 (15.6) 7.1 (17.4) 24.1 (19.1) 0.87 0.42 051 0.6l
Working memory

WAIS-R-Arithmetic 12.6(3.6) 1.1 (4.2) 88 (34) 4.46 0.02% 4.02 0.02%*
Psychomotor speed

WAIS-R-Digit Symbol Substitution 44.6(14.3) 44.2(14.1) 414 (17.2) 0.22 0.80 0.36 0.70
Visio-spatial abilities

WAIS-R-Block design 26.6(9.9) 304 (7.0) 234 (93) 2.90 0.06 |.74 0.19
Verbal memory

WMS Logical Memory 10.7(3.8) 109 3.1) 9.8 (4.1) 0.44 0.65 0.08 093

AP: novel antipsychotics; SD: standard deviation; VPA: valproic acid; WAIS-R: Wechsler Adult Intelligence Scale-Revised; WCST: Wisconsin Cart Sorting Test; WMS:

Wechsler Memory Scale
* p<0.05, difference between lithium and atypical antipsychotic groups
Adjusted for age, duration of illness, age at onset, YMRS scores, and BPRS scores

groups and suggested that verbal memory deficits might be a trait of bi-
polar disorder (13). An alternative explanation could be a high sensitivity
of the logical memory task to any insult potentially associated with many
nonspecific conditions including bipolar disorder as well as various types
of treatment.

These results suggest that subclinical symptoms and the type of phar-
macotherapy could have an effect on the cognitive functions where the
working memory could be affected by pharmacotherapy, whereas ver-
bal memory could be affected by symptoms. Although all patients in this
study were euthymic according to the HDRS and YMRS scores, subclinical
symptoms might have been detected with BPRS. These findings suggest
that it is important to be aware of and to assess subclinical symptoms with
different scales.

To our knowledge, the literature comparing cognitive functions of euthy-
mic bipolar patients on monotherapy with lithium and valproate is limited
to three studies (I I, 12, 13), and assessing effect of atypical antipsychot-
ics on cognitive functions in these patients is limited to one study (10).
However, there is no literature comparing cognitive functions of euthymic
bipolar patients on monotherapy with mood stabilizers and atypical anti-
psychotics and control subjects.

Gualtieri and Johnson (12) reported that valproic acid had the most
neurotoxicity compared to other anticonvulsant, whereas the lithium
effects on neurocognition were intermediate. Authors did not report
the clinical variables, such as HDRS and YMRS scores. Therefore, it
is difficult to compare of the results of the present study with that
of Gualtieri and Johnson (12), where the symptoms could have an ef-
fect on cognitive functions. Goswami et al. (I 1) compared patients on
lithium and valproate and those not on pharmacotherapy and control
subjects; the three treatment groups performed worse on executive
functions tests compared to controls. Senturk et al. (13) reported that
impaired verbal memory was detected in euthymic bipolar patients
compared to healthy controls.

Meta-analyses suggest that bipolar patients exhibit neuropsychological
impairments that persist even during the euthymic state (1,3,4). Cogni-
tive dysfunctions in bipolar illness are considered unlikely to be a primary
effect of medication (29,30). However, findings of the present study are
contrary of the previous findings suggesting that it might be due to ef-
fect of both bipolar illness and medication. The neuroprotective effects
of chronic lithium treatment and other mood stabilizers could be another
explanation for the selective cognitive impairment in our study sample
(31,32).

Regarding the effects of atypical antipsychotics on neurocognition, Torent
et al. (10) reported that euthymic patients on atypical antipsychotics per-
formed worse than healthy subjects, particularly on verbal learning and
memory, working memory, attention, and executive functions. Further-
more, medicated groups performed poorly on certain cognitive tests,
such as semantic fluency. Authors have suggested that the iatrogenic phar-
macological effect cannot be excluded. Findings from present study are
in line with those results suggesting that cognitive side effects should be
considered when treating patients with bipolar disorder (10). A recent re-
view advises that pharmacotherapy for bipolar disorder should be chosen
to minimize cognitive side effects, which is similar to the present study (9).

Olanzapine and risperidone are potent Dopamin D2 receptor antago-
nists. It might be an explanation of the poor performance on the working
memory test of patients on monotherapy with atypical antipsychotic in
this study.

The neurocognitive impairment could be a contributing factor to poor
psychosocial functioning in bipolar disorder (6). However, the etiology of
such impairment and its relation to progression of illness are not well un-
derstood. These deficits should be considered in rehabilitation programs
in bipolar disorder.

The present study has some limitations, such as information bias regarding
antipsychotic use in the past, sample size, and cross-sectional study de-
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sign. Moreover, data on the history of antipsychotics use available through
reviewing patient records is not representative of lifetime antipsychotics
use.. Due to modest sample sizes of our treatment groups, partially due to
the strict inclusion and exclusion criteria, the possibility of a type Il error
needs to be considered.

The study implications are limited by the cross-sectional nature of the
design. A longitudinal design would allow evaluating whether some deficits
have been present before illness onset or the effect of medication. As
Donaldson et al. (29) suggested, the best way to elucidate medication-re-
lated effects would be to conduct studies on healthy subjects.

Although the best probable way to establish whether cognitive impair-
ment is related to illness and not to medication is the inclusion of drug-
free or drug-naive bipolar patients, conducting such a study would be
challenging. In addition, here are other variables that need to be investi-
gated, such as psychotic symptoms, rapid cycling, comorbidity, and family
history of psychotic or affective disorders (6).

The findings of this study add to the existing literature with regard to
specific, working memory, impairment in bipolar patients on monothera-
py with atypical antipsychotic, whereas verbal memory impairment might
be a state marker of bipolar disorder, which is in line with the recent
meta-analysis results. This may also result from a similarity of lithium and
valproate in terms of their adverse effects on verbal memory. Deficits
in working memory might have important effects on daily functioning;
therefore, caution is needed in patients on antipsychotics against cognitive
dysfunction and its potential impact on daily functioning.

Ethics Committee Approval: Ethics committee approval was received for this
study from the ethics committee of Ankara University School of Medicine.

Informed Consent: Written informed consent was obtained from patients who
participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - V.5.C; Design - VS.C.,, CA; Supervision -
VS.C., CA; Resource - VS.C, HD, CA, Materials - V.S.C,, H.D, Data Collection
and/or Processing - V.5.C., H.D,; Analysis and/or Interpretation - V.5.C.,, CA; Liter-
ature Search - V.5.C,; Writing - V.S.C.; Critical Reviews - C.A.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received no fi-
nancial support.

REFERENCES

I. Bora E, Yicel M, Pantelis C. Cognitive endophenotypes of bipolar dis-
order: a meta-analysis of neuropsychological deficits in euthymic pa-
tients and their first-degree realatives. | Affect Disord 2009; I 13:1-20.
[CrossRef]

2. Mann-Wrabel Mc, Carreno Jt, Dickinson D. Meta-Analysis Of Neuro-
psychological Functioning In Euthymic Bipolar Disorder: An Update And
Investigation Of Moderator Variabiles. Bipolar Disord 201 I; 13:334-343,
[CrossRef]

3. Bourne C, Aydemir O, Balanzd-Martinez V, Bora E, Brissos S, Cavanagh JT,
Clark L, Cubukcuoglu Z, Dias VV, Dittmann S, Ferrier IN, Fleck DE, Frangou
S, Gallagher P, Jones L, Kieseppd T, Martinez-Aran A, Melle |, Moore PB,
Mur M, Pfennig A, Raust A, Senturk V, Simonsen C, Smith DJ, Bio DS, Soe-
iro-de-Souza MG, Stoddart SD, Sundet K, Széke A, Thompson JM, Torrent
C, Zalla T, Craddock N, Andreassen OA, Leboyer M, Vieta E, Bauer M,
Worhunsky PD, Tzagarakis C, Rogers RD, Geddes R, Goodwin GM. Neu-
ropsychological testing of cognitive impairment in euthymic bipolar disor-

- Pl

20.

21.

22.

23.

24.

Sentlirk Cankorur et al. Cognitive Functioning in Euthymic Bipolar Disorder

der: an individual patient data meta-analysis. Acta Psychiatr Scand 2013;
128:149-162. [CrossRef]

Robinson Lj, Thompson Jm, Gallagher P Goswami U, Young AH, Ferrier IN,
Moore PB. A Meta-Analysis Of Cognitive Deficits In Euthymic Patients With
Bipolar Disorder. | Affect Disord 2006; 93:105-115. [CrossRef]

Glahn DC, Barrett J, Bearden CE, Mintz J, Green MF, Serap Monkul E, Najt
B Soares ]C, Velligan DI. Dissociable mechanisms for memory impairment
in bipolar disorder and schizophrenia. Psychol Med 2006; 36:1085-1095.
[CrossRef]

Robinson LJ, Ferrier IN. Evolution of cognitive impairment in bipolar disorder:
a systemic review of cross-sectional evidence. Bipolar Disord 2006; 8:103-
|'16. [CrossRef]

Dickerson F, Boronow J}, Stallings C, Origoni AE, Cole SK, Yolken RH. Cogni-
tive functioning in schizophrenia and bipolar disorder: comparison of perfor-
mance on the Repeatable Battery for the Assessment of Neuropsychological
Status. Psychiatry Res 2004; 129:45-53. [CrossRef]

Frangou S, Dakhil N, Landau S, Kumari V. Frontotemporal function may dis-
tinguish bipolar disorder from schizophrenia. Bipolar Disord 2006; 8:47-55.
[CrossRef]

Dias VV, Balanza-Martinez V, Soeiro-de-Souza MG, Moreno RA, Figueira ML,
Machado-Vieira R, Vieta E. Pharmacological approaches in bipolar disorders
and the impact on cognition: a critical overview. Acta Psychiatr Scand 2012;
126:315-331. [CrossRef]

Torrent C, Martinez-Ardn A, Daban C, Amann B, Balanzd-Martinez V, del
Mar Bonnin C, Cruz N, Franco C, Tabarés-Seisdedos R, Vieta E. Effects of
atypical antipsychotics on neurocognition in euthymic bipolar patients. Compr
Psychiatry 201 |; 52:613-622. [CrossRef ]

Goswami U, Gulrajani C, Moore Pb. Neurocognitive decline in bipolar mood
disorder: role of mood stabilizers. ]. Psychopharmacol 2002; |6(Suppl):A45.
Gualtieri CT. And Johnson LG. Comparative neurocognitive of 5 psychotropic
anticonvulsants and lithium Med Gen Med 2006; 23 8:46.

Senturk V, Goker C, Bilgic A, Olmez S, Tugcu H, Oncu B, Atbasoglu EC. Im-
paired Verbal Memory And Otherwise Spared Cognition In Remitted Bipolar
Patients On Monotherapy With Lithium Or Valproate, Bipolar Disord 2007,
9:(Suppl 1):136-144. [CrossRef]

Akdemir A, Turkcapar MH, Orsel SD, Demirergi N, Dag I, Ozbay MH. Reliabil-
ity and validity of the Turkish version of the Hamilton Depression Rating Scale.
Compr Psychiatry 2001; 42:161-165. [CrossRef]

Young R, Bigss T, Ziegler V. Meyer DA. A Rating Scale For Mania: Reliability,
Validity And Sensitivity. Br ] Psychiatry 1978; 133:429-435. [CrossRef]
Hafkenscheid A. Psychometric evaluation of a standardized and expand-
ed Brief Psychiatric Rating Scale. Acta Psychiatr Scand 1991; 84:294-300.
[CrossRef]

Post B, Merkus MP, De Bie RM, De Haan R], Speelman JD. Unified Parkinson's
disease rating scale motor examination: are ratings of nurses, residents in
neurology, and movement disorders specialists interchangeable? Mov Disord
2005; 20:1577-1584. [CrossRef]

Heaton RK. Wisconsin Card Sorting Test Manual. Odessa, FL: Psychological
Assessment Resources. 1981.

Weschler D. WMS-R: Wechsler Memory Scale-Revised, Psychological Corpo-
ration, New York, (1987).

Atkinson L, Cyr JJ, Doxey NC, Vigna CM. Generalizability of WAIS-R factor
structure within and between populations. ] Clin Psychol 1989; 45:124-129.
[CrossRef]

Russell A, Munro J, Jones PB, Hayward P, Hemley DR, Murray RM. The Na-
tional Adult Reading Test as a measure of premorbid IQ in schizophrenia. Br |
Clin Psychol 2000; 39:297-305. [CrossRef]

Bilder RM, Mukherjee S, Rieder RO, Pandurangi AK. Symptomatic and neuro-
psychological components of defect states. Schizophr Bull 1985; 11:409-419.
[CrossRef]

Savitz J, Solms M, Ramesar R. Neuropsychological dysfunction in bipo-
lar affective disorder: a critical opinion. Bipolar Disord 2005; 7:216-235.
[CrossRef]

Glahn Dc, Bearden Ce, Cakir S, Barrett JA, Najt B Serap Monkul E, Maples
N, Velligan DI, Soares |C. Differential working memory impairment in bipolar
disorder and schizophrenia: effects of lifetime history of psychosis. Bipolar
Disord 2006; 8:1 17-123. [CrossRef ]


https://doi.org/10.1016/j.jad.2008.06.009
https://doi.org/10.1111/j.1399-5618.2011.00935.x
https://doi.org/10.1111/acps.12133
https://doi.org/10.1016/j.jad.2006.02.016
https://doi.org/10.1017/S0033291706007902
https://doi.org/10.1111/j.1399-5618.2006.00277.x
https://doi.org/10.1016/j.psychres.2004.07.002
https://doi.org/10.1111/j.1399-5618.2006.00274.x
https://doi.org/10.1111/j.1600-0447.2012.01910.x
https://doi.org/10.1016/j.comppsych.2010.12.009
https://doi.org/10.1111/j.1399-5618.2007.00481.x
https://doi.org/10.1053/comp.2001.19756
https://doi.org/10.1192/bjp.133.5.429
https://doi.org/10.1111/j.1600-0447.1991.tb03147.x
https://doi.org/10.1002/mds.20640
https://doi.org/10.1002/1097-4679(198901)45:1<124::AID-JCLP2270450119>3.0.CO;2-1
https://doi.org/10.1348/014466500163301
https://doi.org/10.1093/schbul/11.3.409
https://doi.org/10.1111/j.1399-5618.2005.00203.x
https://doi.org/10.1111/j.1399-5618.2006.00296.x

Sentlirk Cankorur et al. Cognitive Functioning in Euthymic Bipolar Disorder

25.

26.

27.

28.

Martinez-Aran A, Vieta E, Reinares M, Colom F, Torrent C, Sanchez-More-
no J, Benabarre A, Goikolea JM, Comes M, Salamero M. Cognitive Functions
Across Manic Or Hypomanic, Depressed And Euthymic States In Bipolar Dis-
order. Am ] Psychiatry 2004; 161: 262-270. [CrossRef]

Bearden CE, Hoffman KM, Cannon TD. The neuropsychology and neuro-
anatomy of bipolar affective disorder: a critical review. Bipolar Disord 2001;
3:106-150. [CrossRef]

Moore GJ, Bebchuk JM, Hasanat K Chen G, Seraji-Bozorgzad N, Wilds IB,
Faulk MW, Koch S, Glitz DA, Jolkovsky L, Manji HK. Lithium increases n-ace-
tyl-aspartate in the human brain: in vivo evidence in support of bcl-2_s neu-
rotrophic effects? Biol Psychiatry 2000; 48:1-8. [CrossRef ]

Fukumoto T, Morinobu S, Okamoto Y, Kagaya A, Yamawaki S. Chronic lithium
treatment increases the expression of brain-derived neurotrophic factor in
the rat brain. Psychopharmacology 2001; 158: 100-106. [CrossRef]

29.

30.

31

32.

Arch Neuropsychiatry 2017; 54: 244-250

Donaldson S, Goldstein LH, Landau S, Raymont, V, Frangou S. The Maudsley
Bipolar Disorder Project: the effect of medication, family history, and dura-
tion of illness on 1Q and memory in bipolar | disorder:. ] Clin Psychiatry 2003;
64:86-93. [CrossRef ]

Pavuluri MN, Schenkel LS, Aryal S, Harral EM, Hill SK, Herbener ES, Sweeney
JA. Neurocognitive function in unmedicated manic and medicated euthymic
pediatric bipolar patients. Am | Psychiatry 2006; |63:286-293. [CrossRef]
Chiu CT, Wang Z, Hunsberger ]G, Chuang DM. Therapeutic potential of
mood stabilizers lithium and valproic acid: beyond bipolar disorder. Pharmacol
Rev 2013; 65:105-142. [CrossRef]

Manji HK; Moore GJ, Chen G. Clinical and preclinical evidence for the neu-
rotrophic effects of mood stabilizers: implications for the pathophysiology
and treatment of manic-depressive illness. Biol Psychiatry 2000; 48:740-754.
[CrossRef]



https://doi.org/10.1176/appi.ajp.161.2.262
https://doi.org/10.1034/j.1399-5618.2001.030302.x
https://doi.org/10.1016/S0006-3223(00)00252-3
https://doi.org/10.1007/s002130100871
https://doi.org/10.4088/JCP.v64n0116
https://doi.org/10.1176/appi.ajp.163.2.286
https://doi.org/10.1124/pr.111.005512
https://doi.org/10.1016/S0006-3223(00)00979-3



