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Abstract: The noradrenergic (NE) system mediates cognitive dysfunction in schizophrenia patients, and the NE
transporter represents a putative target for cognitive enhancing therapy. In a double-blind placebo-controlled
study we evaluated the effect of add-on reboxetine (4 mg/day), a selective norepinephrine reuptake inhibitor (NRI),
co-administered with atypical antipsychotic olanzapine (10 mg/day) on cognitive functioning in DSM-IV schizophrenia patients. The Automated Neuropsychological Assessment Metrics battery and Wisconsin Card Sorting
Test were used to assess selective cognitive functions at baseline and endpoint (6 weeks). Clinical assessment was
also performed. No between-group differences were found in neurocognitive tests, suggesting that reboxetine did
not significantly change patients’ cognitive performance compared to placebo. Reboxetine was well-tolerated and
did not interfere with the therapeutic effect of olanzapine. Long-term studies using higher reboxetine dosages and
alternative NRIs (e.g., atomoxetine) are needed to determine the role of NRIs as cognitive enhancers in patients
with schizophrenia and other disorders associated with cognitive impairments.

Introduction

Several lines of evidence suggest that the noradrenergic (NE) system has marked influence on the
There is increasing evidence indicating that cog- prefrontal cortex (PFC) and on cognitive functionnitive dysfunction represents an independent ing in schizophrenia patients (for review, 5). It has
symptom dimension associated with functional been suggested that NE activation via postsynaptic
impairment and reduced quality of life in schizo- α-1 adrenergic receptors may have a detrimental
phrenia patients (1). Although currently available effect on working memory (6). In contrast, α-2a adantispsychotic agents successfully control positive renergic receptor activation appears to strengthen
symptoms of schizophrenia, they have a negli- cognitive function and working memory (7). A
gible effect on cognitive symptoms, at best (2). cognitive enhancing effect of the α-2a agonists
Mechanisms that mediate cognitive dysfunction in (e.g., guanfacine, clonidine) has been observed in
schizophrenia have yet to be clarified, nevertheless animal models of cognition and in patients with
some neurotransmitter systems and corresponding Korsakoff ’s syndrome, attention deficit hyperactivreceptors (e.g., dopamine [DA]-1, NMDA, sero- ity disorder and schizophrenia in some but not all
tonin [5-HT]-2A, alpha-7 nicotinic receptors) have studies (5, 8, 9). An additional putative target for
emerged as putative targets for cognitive enhance- cognitive enhancing therapy pertaining to the NE
ment therapy (3, 4).
system is the NE transporter (NET, 10). Blockade
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of NET increases extracellular levels of both NE hypothesized that reboxetine, owing to its inhibiand DA in the PFC, since both neurotransmitters tory effect on the norepinephrine transporter, will
are predominantly taken up from the synaptic cleft ameliorate at least some of the cognitive impairby NET owing to a scarcity of dopamine transport- ments in olanzapine-treated schizophrenia patients.
ers in the PFC (11, 12). Patients with schizophrenia are thought to have a deficit of DA in the PFC Experimental Procedures
which accounts along with other neurotransmitter abnormalities for the cognitive impairment Subjects and study design
in schizophrenia (13). Overall, these findings led This study was conducted in Tirat Carmel Mental
to the suggestion that NET inhibitors by increas- Health Center (Tirat Carmel, Israel) between Ocing both NE- and DA-dependent PFC-mediated tober 2003 and October 2006. The study protocol
neurocognitive function may improve cognitive was approved by the Institutional Review Board
impairment in patients with schizophrenia (14).
and was undertaken in accordance with Good
Reboxetine, a selective norepinephrine reuptake Clinical Practice and the provisions of the Interinhibitor (NRI), is broadly used as an antidepres- national Conference on Harmonization, and all
sant and anti-anxiety agent. Reboxetine adminis- patients provided written informed consent after
tration was associated with cognitive improvement they received a full explanation of the study procein healthy volunteers and patients with depression dures. All study participants met DSM-IV criteria
(15, 16). Its addition to antipsychotic agents was for schizophrenia or schizophreniform disorder.
safe and well tolerated by patients with schizophre- The diagnosis was based on information obtained
nia (17).
from the Structured Clinical Interview for DSMThe present study is part of a project aimed IV Axis-I Disorders, Patient Edition (SCID-P).
to evaluate the effect of reboxetine addition on Patients with organic brain damage, alcohol / drug
the clinical and health-related (e.g., weight gain) abuse or other DSM-IV Axis-I psychiatric disorcharacteristics of schizophrenia patients treated ders were not included. Fifty-nine patients (38 men,
with atypical antipsychotic olanzapine (18). We 21 women) were randomized for participation in
Table 1. Demographic and Clinical Characteristics of Patients in the Reboxetine and Placebo Groups
Reboxetine

Placebo

(n=16)

(n=17)

Mean (SD)

Mean (SD)

Statistics

P

Age (years)

33.50 (10.60)

28.76 (7.57)

F = 2.20

0.15

Education (years)

11.69 (1.89)

11.82 (2.07)

F = 0.04

0.85

Gender (Male / Female)

10 / 6

11 / 6

χ² = 0.02

0.90

Duration of illness (years)

4.23 (5.51)

2.96 (3.46)

F = 0.69

0.63

No. of hospitalizations

1.63 (1.26)

1.47 (0.87)

F = 0.17

0.68

SAPS (total)

11.56 (13.53)

12.29 (10.88)

F = 0.03

0.87

SANS (total)

25.38 (19.79)

23.94 (15.74)

F = 0.05

0.82

CGI

4.31 (0.70)

4.06 (0.56)

F = 1.33

0.26

HAM-D

10.31 (3.34)

10.18 (4.65)

F = 0.01

0.92

SAS

11.31 (2.47)

11.24(2.14)

F = 0.01

0.92

BARS

1.0 (1.03)

0.59(0.80)

F = 1.66

Clinical Rating Scales
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99.00 (4.00)

2216.95 (562.82)

94.84 (5.09)

2744.44
(1154.12)

73.08 (23.82)

2144.13 (853.29)

70.62 (21.33)

644.44 (128.78)

74.79 (22.87)

2245.57 (906.20)

75.99 (19.72)

3963.30 (1492.17)

80.94 (17.53)

Accuracy

CDS – RT

Accuracy

CDI – RT

Accuracy

CDD – RT

Accuracy

CPT – RT

Accuracy

M2S – RT

Accuracy

VSP – RT

Accuracy

19.56 (13.29)

PSV %

13.06 (9.74)

4.75 (2.02)

85.63 (12.50)

2984.37 (1532.13)

79.60 (15.89)

1931.56 (750.45)

79.95 (17.92)

616.01 (138.29)

79.09 (11.32)

1925.53 (662.15)

81.28 (14.63)

1943.70 (882.12)

95.58 (5.78)

1774.12 (408.03)

100.0 (0.0)

450.55 (279.29)

20.35 (10.23)

4.35 (1.90)

84.12 (14.17)

3629.22 (948.07)

84.29 (16.42)

1893.79 (783.08)

71.35 (23.60)

672.70 (91.89)

73.22 (20.04)

1745.93(534.54)

70.99(17.64)

2252.03 (715.74)

96.61 (3.44)

1918.27 (467.80)

98.82 (4.85)

507.19 (198.35)

12.06 (8.88)

5.00 (1.50)

84.12 (13.01)

2975.39 (1200.96)

88.64 (17.28)

1741.99 (614.68)

84.30 (16.31)

641.16 (73.07)

81.42 (13.67)

1558.60 (476.78)

85.31 (13.26)

1840.38(574.41)

96.45 (2.36)

1606.57 (469.82)

100.0 (0.0)

397.34 (145.74)

Endpoint

0.17 (1,31)

0.21 (1,31)

1.1 (1, 31)

0.66 (1, 31)

0.01 (1, 31)

0.35 (1, 31)

0.93 (1,31)

0.01 (1, 31)

0.01 (1, 31)

0.02 (1, 31)

0.79 (1, 31)

1.83 (1, 31)

0.34 (1, 31)

1.20 (1,31 )

0.88 (1, 31)

0.86 (1, 31)

F(df)

Group X Time

0.68

0.65

.31

.42

.91

.56

.34

.99

.97

.90

.38

.19

.56

.28

.36

.36

p

0.15

0.16

0.33

0.28

0.04

0.21

0.34

0.01

0.01

0.04

0.31

0.47

0.20

0.38

0.04

0.32

size

Effect

RT –reaction time

SRT-Simple Reaction Time; CDS-Code Substitution; CDI-Code Substitution Immediate Recall; CDD-Code Substitution Delayed Recall; CPT-Continuous Performance
Test; M2S-Matching to Sample Test; VSP-Visual Spatial Processing; WCST-Wisconsin Card Sorting Test

4.50 (2.07)

Category

WCST

687.95 (543.83)

Baseline

Baseline

Endpoint

Placebo (N=17)

Reboxetine (N=16)

SRT – RT

Task

Table 2. Speed (milliseconds) and accuracy (percent) of neurocognitive performance before and after treatment in the reboxetine and placebo groups.
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the study. Of these 59 patients, cognitive assess- EPS were evaluated using the Barnes Akathisia
ments were available for 33 patients: 10 patients Rating Scale (BARS, 23), the Simpson-Angus Scale
refused to undergo cognitive assessment and the (SAS, 24). For the SAS, the sum of 10 of the 11
remaining patients did not undergo a second as- items (excluding akathisia) was calculated. Other
sessment due to technical reasons. There were emergent drug-induced side effects were closely
no differences in socio-demographic or clinical monitored and rated weekly as “present” or “absent.”
variables between participants (N=33) and those
All clinical ratings were completed at baseline
for whom cognitive assessments were not available and at week 6 (endpoint) by the same trained
(N=26). All participants were in a remitted state psychiatrist (A.P.) who was blind to the patients’
after a resolution of active psychosis.
treatment assignment.
Upon entering the study, the participants were
randomly allocated in a double-blind design to Neuropsychological assessment
receive either reboxetine (fixed daily dose of 4 mg/ Neurocognitive assessments were performed twice,
day at 8:00 am; n=16) or identical placebo tablets at baseline after the resolution of acute psychosis
(at 8:00 am; n=17) co-administered with their pri- when patients were cooperative enough to undergo
mary antipsychotic medication olanzapine (fixed cognitive assessment, and at the end of the 6-week
dose of 10 mg at 8:00 pm) for 6 weeks. Prior to the trial. We used the Automated Neuropsychological
beginning of the study 7 patients in the olanzap- Assessment Metrics (ANAM) computerized battery,
ine/reboxetine group were drug-naïve, 3 patients a set of standardized tests that was designed to meareceived risperidone (2–4 mg/day), 3 patients re- sure both accuracy (percent of correct responses)
ceived haloperidol (5–10 mg/day) and 3 patients and speed (reaction time for the correct responses)
received perphenazine (12–16 mg/day). In the of cognitive processing (25). This computerized
olanzapine/placebo group 8 patients were drug- battery is particularly suitable for repeated meanaïve, 4 patients received risperidone (2–4 mg/ sures testing since it generates alternate forms for
day), 2 patients received haloperidol (10 mg/day), every administration. The ANAM configuration
and 3 patients received perphenazine (8–16 mg/ for the present study included the following tasks
day). The mean duration of antipsychotic treatment in the following order: 1) Simple Reaction Time
prior to the initiation of the study was 6.2 ± 3.1 (SRT); 2) Code Substitution (CDS, derived from
weeks. Administration of an anticholinergic agent the WAIS-R Digit Symbol) – for the assessment
(trihexyphenidyl 5 mg/day; biperiden 2–4mg/day) of learning ability; 3) Code Substitution Immedifor extrapyramidal side effects (EPS) and benzodi- ate recall (CDI) – visual immediate memory; 4)
azepines (lorazepam 1–3 mg/day; diazepam 5mg/ Mental rotation task – visual-spatial processing
day) for insomnia or agitation were allowed on (VSP); 5) Matching to sample test (M2S) – visual
an as-needed basis; no other antipsychotics, an- recognition; 6) Continuous Performance Test
tidepressants or mood stabilizers were permitted. (CPT) – sustained attention; 7) Code Substitution
The doses of all medications remained unchanged Delayed Recall (CDD)- delayed memory. This batduring the entire study period. None of them had tery focuses on rather basic components of cogniabnormal findings on routine physical examination tive performance that is accuracy and reaction time,
and laboratory tests, including electrocardiography in domains that appear to be dysfunctional in paand drug screening, when appropriate.
tients with schizophrenia. We hypothesized that if
reboxetine indeed possesses a cognitive-enhancing
Clinical ratings
effect, it would be revealed in these cognitive doClinical assessment instruments included the mains. The Wisconsin Card Sorting Test (WCST)
Schedule for the Assessment of Positive (SAPS, 19) was administered for the assessment of executive
and Negative (SANS, 20) Symptoms, the Clinical function. Neuropsychological assessments were
Global Impression (CGI) scale for the severity of performed by the psychologist (S.F.) who was blind
psychosis (21), and the 17-item Hamilton Rating to the subjects’ treatment condition and clinical
Scale for Depression (HAM-D, 22). Drug-induced rating scores.
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Data analysis
Statistical analysis was carried out using SPSS for
Windows 13 (SPSS Inc., Chicago, III). Analysis of
variance (ANOVA) and χ²-test were used, as appropriate, to compare the demographic and clinical characteristics of the two groups. Overall effect
of treatment over time in the two groups was assessed by a repeated-measures analysis of variance
(ANOVA-RM), one for each dependent variable,
with treatment as the between-group factor and
time as the within-subject factor. Effect size scores
were calculated for both speed and accuracy of performance by subtracting the mean change score of
the reboxetine group from the placebo group and dividing it by the pooled standard deviation of the two
groups. The magnitude of the effect size for group
differences was evaluated. An effect size 0.20–0.49 is
small; 0.50–0.79, moderate; and 0.8–1.00, large (26).

Results
Sixteen patients in the olanzapine/ reboxetine
group and 17 in the olanzapine/placebo group
completed both cognitive assessments. The two
groups did not differ in demographic and clinical characteristics and baseline rating scale scores
(Table 1). Noteworthy, our study sample included
predominantly first-episode schizophrenia patients
with limited exposure to antipsychotic drug treatment prior to enrollment.

217

Neurocognitive effects
Processing speed and accuracy on each task from
the ANAM neuropsychological battery at baseline
and at the end of the 6-week trial are presented in
Table 2. It is of note that ANAM scores at baseline for both groups were substantially lower than
reported normative levels obtained using this
neurocognitive battery from non-Israeli healthy
controls (25). A set of ANOVAs failed to reveal
group by time interaction in speed or accuracy of
performance in any of the applied neurocognitive
tests, indicating that add-on reboxetine did not
significantly change patients’ cognitive performance compared to placebo. As shown in Table
2, the effect sizes for group differences were also
negligible, all in a small range (Cohen’s d = 0.01–
0.47). Notably, the accuracy of performance on
selective neurocognitive tests (CDD, CPT) was
even better, although not statistically significant,
in the olanzapine/placebo-treated patients than
in their olanzapine/reboxetine-treated counterparts. No between-group differences were found
in both categories completed or in perseverative errors on the Wisconsin Card Sorting Test
(WCST) at the end of the trial (Table 2). Notably,
a set of ANOVAs revealed a main time effect in
processing speed and accuracy on a majority of
the tests, indicating an overall improvement of
participants’ cognitive performance at the end
of the trial.

Table 3. Clinical Rating Scale Scores [mean (SD)] in Reboxetine and Placebo Groups
Reboxetine (n = 16)
Endpoint

Placebo (n = 17)

Rating
Scales

Baseline

Baseline

SAPS

11.56(13.53)

3.13(3.23)

12.29(10.88)

SANS

25.38(19.79)

12.47(8.75)

CGI

4.31(0.70)

HAM-D

Endpoint

Group x time
F(df)

P

3.47(4.10)

0.03(1,31)

0.87

23.94(15.74)

10.60(8.02)

0.02(1,31)

0.89

3.6(0.5)

4.06(0.56)

3.5(0.7)

0.02(1,31)

0.89

10.31(3.34)

4.53(2.00)

10.18(4.65)

3.00(2.00)

0.59(1,31)

0.45

SAS

11.31(2.47)

9.00(0.10)

11.24(2.14)

9.27(0.80)

0.21(1,31)

0.65

BAS

1.0(1.03)

0.0(0.0)

0.59(0.80)

0.19(0.54)

2.05(1,31)

0.16
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Treatment effects
A set of repeated measures ANOVAs revealed
significant main effect of time, but not treatment
by time interactions for SAPS, SANS, CGI and
HAM-D rating scores (Table 3), indicating that
regardless of reboxetine addition, olanzapine treatment was associated with a significant improvement of positive, negative and depressive symptoms
in schizophrenia patients in both groups. Similarly,
there was a substantial improvement in EPS ratings, as reflected in the parallel reduction of the
SAS and BAS ratings in the two groups without the
between-group difference (Table 3).
Reboxetine was well-tolerated. Anticholinergic
agents were not required for any of the participants
from either group. Benzodiazepines were given to
5 patients in the olanzapine/reboxetine group and
6 in the olanzapine/placebo group.

Discussion
Our hypothesis regarding a putative cognitive
enhancing effect of add-on reboxetine, a selective
norepinephrine reuptake inhibitor, in schizophrenia patients was not supported by the findings. Reboxetine addition did not affect processing speed
or accuracy of neurocognitive performance. In fact,
olanzapine/placebo-treated patients performed
better than olanzapine/reboxetine-treated patients
on selective neurocognitive tests, although not
statistically significantly so. Noteworthy, patients
in the two groups revealed overall improvement in
neurocognitive performance at the end of the study,
pointing to a possible practice effect. It was shown
that patients with schizophrenia maintained on
typical antipsychotic agents generally do not exhibit
a practice effect, while treatment with atypical antipsychotics (e.g., olanzapine, risperidone) has been
associated with practice-related improvements
(27). Finally, reboxetine addition was safe and welltolerated and did not interfere with the beneficial
effect of olanzapine on schizophrenia symptoms
and preexisting extrapyramidal side effects.
The major limitations of the present study are the
small sample size, short duration of trial, fixed dose
of add-on reboxetine and limited number of neurocognitive tests. It is unlikely, however, that the relatively small sample size of the two groups accounted
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for not detecting a between-group difference (type
II error), since not even a minor signal indicating a
possible group difference was noted. Interestingly,
using the same neurocognitive battery in a smaller
sample of chronic schizophrenia patients treated by
typical antipsychotic agents, we were able to reveal a
potential cognitive-enhancing effect of mianserin, a
5-HT2A/α -2 receptor antagonist (28). The difference
in the study population, namely predominantly firstepisode patients in the present study versus chronic
schizophrenia patients in the mianserin study, may
account for our failure to detect reboxetine’s cognitive modifying effect. In addition, the tasks included
in the ANAM neurocognitive battery administered
in this study tap selective cognitive dysfunctions
(e.g., learning ability, visual-spatial memory, sustained attention). Supposedly, a more comprehensive
cognitive battery, like that recently suggested by the
Measurement and Treatment Research to Improve
Cognition in Schizophrenia (MATRICS) initiative
(29), which includes among others tasks for working
memory, verbal memory and social cognition, may
be more useful in the detection of a putative cognitive enhancing effect of reboxetine.
Genotyping patients in future research will
assist in the evaluation of the effect of reboxetine
on cognitive dysfunctions in more homogeneous
subgroups of schizophrenia patients. In this respect,
the relevant candidate genes are those encoded NET
and Catechol-O-Methyltransferase (COMT), the
two enzymes involved in catabolism of dopamine
and norapinephrine in the PFC (30). It is of note,
however, that lack of influence of COMT and NET
genes variants on executive functions in schizophrenia patients and their first-degree relatives were
also reported (31). The effect of other than reboxetine NET inhibitors (e.g., atomoxetine) on cognitive dysfunctions in schizophrenia patients treated
with typical and atypical antipsychotic agents also
merits further investigation. The results of such a
study have recently been reported and lack of cognitive enhancing effect of atomoxetine was shown,
corroborating our findings (32). Finally, agents
with combined actions on putative neurotransmitter mechanisms mediating cognitive impairments
in schizophrenia, like the 5-HT2A/α-2 receptor
antagonist mianserin, may be more promising
therapeutic targets for drug development.

9/2/2009 7:37:57 AM

Michael Poyurovsky et al.

Acknowledgement
The authors thank Rena Kurs for assistance in preparation of the manuscript and Dr. Danny Koren for
provision of the neurocognitive assessment battery
and supervision of its administration.
This study was funded in part by the Stanley Medical
Research Institute Grant No.03T-294.

References
1. Green MF, Kern RS, Heaton RK. Longitudinal studies of
cognition and functional outcome in schizophrenia: implications for MATRICS. Schizophr Res 2004;72: 41–51.
2. Tamminga CA. The neurobiology of cognition in schizophrenia. J Clin Psychiatry 2006;67: e11.
3. Buchanan RW, Freedman R, Javitt DC, Abi-Dargham
A, Lieberman JA. Recent advances in the development
of novel pharmacological agents for the treatment of
cognitive impairment in schizophrenia. Schizophr Bull
2007;33:1120–1130.
4. Gray JA, Roth BL. Molecular targets for treating cognitive dysfunction in schizophrenia. Schizophr Bull
2007;33:1019–1100.
5. Arnsten AF. Adrenergic targets for the treatment of cognitive deficits in schizophrenia. Psychopharmacology
(Berl) 2004; 174:25–31.
6. Arnsten AFT, Mathew R, Ubrani R, Taylor JR, Li BM.
Alpha-1 noradrenergic receptor stimulation impairs
prefrontal cortical cognitive function. Biol Psychiatry
1999;160:12–16.
7. Arnsten AFT,Goldman-Rakic P. Alpha-2 adrenergic
mechanisms in prefrontal cortex associated with cognitive decline in aged nonhuman primates. Science
1985;230: 1273–1276.
8. Friedman JI, Temporini H, Davis KL. Pharmacologic
strategies for augmenting cognitive performance in
schizophrenia. Biol Psychiatry 1999;45, 1–16.
9. Friedman JI, Adler DN, Temporini HD, Kemether E,
Harvey PD, White L, Parrella M, Davis KL. Guanfacine
treatment of cognitive impairment in schizophrenia.
Neuropsychopharmacology 2001;25: 402–409.
10. Friedman JI, Stewart DG, Gorman JM. Potential noradrenergic targets for cognitive enhancement in schizophrenia. CNS Spectr 2004;9: 350–355.
11. Gainetdinov RR, Sotnikova TD, Caron MG. Monoamine
transporter pharmacology and mutant mice. Trends
Pharmacol Sci 2002;23: 367–373.
12. Moron JA, Brockington A, Wise RA, Rocha BA, Hope
BT. Dopamine uptake through the norepinephrine transporter in brain regions with low levels of the dopamine

IJP 3 English 19 draft 17 balanced.indd 219

219

transporter: Evidence from knock-out mouse lines. J
Neurosci 2002; 22: 389–395.
13. Winterer G, Weinberger DR. Genes, dopamine and
cortical signal-to-noise ratio in schizophrenia.Trends
Neurosci 2004;27: 83–690.
14. Stahl SM. Neurotransmission of cognition, part 1, Dopamine is a hitchhiker in frontal cortex: Norepinephrine transporters regulate dopamine. J Clin Psychiatry
2003;64: 4–5.
15. Siepmann M, Muck-Weymann M, Joraschky P, Kirch
W. The effects of reboxetine on autonomic and cognitive
functions in healthy volunteers. Psychopharmacology
(Berl) 2001; 157: 202–207.
16. Ferguson JM, Wesnes KA, Schwartz GE. Reboxetine
versus paroxetine versus placebo: Effects on cognitive
functioning in depressed patients. Int Clin Psychopharmacol 2003;18: 9–14.
17. Poyurovsky M, Isaacs I, Fuchs C, Schneidman M, Faragian S, Weizman R, Weizman A. Attenuation of olanzapine-induced weight gain with reboxetine in patients with
schizophrenia: A double-blind, placebo-controlled study.
Am J Psychiatry 2003;160: 297–302.
18. Poyurovsky M, Fuchs C, Pashinian A, Levi A, Faragian
S, Maayan R, Gil-Ad I. Attenuating effect of reboxetine
on appetite and weight gain in olanzapine-treated schizophrenia patients: A double-blind placebo-controlled
study. Psychopharmacology (Berl) 2007;192: 441–448.
19. Andreasen NC. Scale for the Assessment of Positive
Symptoms (SAPS). Iowa City: University of Iowa, 1984.
20. Andreasen NC. Scale for the Assessment of Negative
Symptoms (SANS). Iowa City: University of Iowa, 1983.
21. Guy W. ECDE assessment manual for psychopharmacology. Revised DHEW Pub (ADM), Rockville, Md.:
National Institute of Mental Health, 1976.
22. Hamilton M. A rating scale for depression. J Neurol
Neurosurg Psychiatry 1960;23: 56–62.
23. Barnes TRE. A rating scale for drug-induced akathisia.
Br J Psychiatry 1989;154: 672–676.
24. Simpson GM, Angus JWS. A rating scale for extrapyramidal side effects. Acta Psychiatr Scand 1970;212: 11–19.
25. Reeves D, Kane R, Winter K. ANAM V3.11a/96 User’s
Manual: Clinical and Neurotoxicology Subsets. (Report
No. NCRF-TR-96–01). San Diego, Cal.: National Cognitive Recovery Foundation. Neurotoxicology Subsets
1996.
26. Cohen J. A power primer. Psychol Bull 1992;112:
155–159.
27. Keefe RS, Silva SG, Perkins DO, Lieberman JA. The
effects of atypical antipsychotic drugs on neurocognitive impairment in schizophrenia: A review and metaanalysis. Schizophr Bull 1999;25: 201–221.
28. Poyurovsky M, Koren D, Gonopolsky I, Schneidman M,
Fuchs C, Weizman A, Weizman R. Effect of the 5-HT2
antagonist mianserin on cognitive dysfunction in
chronic schizophrenia patients: An add-on, double-blind

9/2/2009 7:37:57 AM

220

REBOXETINE AND COGNITIVE DYSFUNCTION IN SCHIZOPHRENIA

placebo-controlled study. Eur Neuropsychopharmacol
2003;13: 123–128.
29. Geyer M.A, Heinssen R. New approaches to measurement and treatment research to improve cognition in
schizophrenia. Schizophr Bull 2005;31: 806–809.
30. Rybakowski JK, Borkowska A, Czerski PM, Dmitrzak-Weglarz M, Skibinska M, Kapelski P, Hauser J.
Performance on the Wisconsin Card Sorting Test in
schizophrenia and genes of dopaminergic inactivation (COMT, DAT, NET). Psychiatry Res 2006;143:
13–19.

IJP 3 English 19 draft 17 balanced.indd 220

31. Szöke A, Schürhoff F, Méary A, Mathieu F, Chevalier F,
Trandafir A, Alter C, Roy I, Bellivier F, Leboyer M. Lack
of influence of COMT and NET genes variants on executive functions in schizophrenic and bipolar patients, their
first-degree relatives and controls. Am J Med Genet B
Neuropsychiatr Genet 2006;141: 504–512.
32. Friedman JI, Carpenter D, Lu J, Fan J, Tang CY, White L,
Parrella M, Bowler S, Elbaz Z, Flanagan L, Harvey PD. A
pilot study of adjunctive atomoxetine treatment to second-generation antipsychotics for cognitive impairment
in schizophrenia. J Clin Psychopharmacol 2008; 28:59–63.

9/2/2009 7:37:57 AM

