Jo
u

ry
at

fP
al o sychi
rn

Journal of Psychiatry

Bobrov et al., J Psychiatry 2017, 20:5
DOI: 10.4172/2378-5756.1000417

ISSN: 2378-5756

Open
Access
OMICS
International

Research Article

Effects of Fluvoxamine on Cognitive Function in Outpatients with Depression in
Remission: Results of an Open-Label Pilot Study
Alexey Bobrov1,2* Larisa Krasnoslobodtseva2 and Elena Mutnykh2
1
2

Federal Medical Research Centre for Psychiatry and Narcology, Moscow, Russia
Department of Psychiatry, Faculty of Postgraduate Education, Pirogov Russian National Research Medical University, Moscow, Russia

Abstract
A prospective, non-comparative, single-centre, single-group study was conducted in 50 adult patients with
currently remitted recurrent depressive disorder according to the criteria of the International Classification of
Diseases, 10th revision in order to assess changes in cognitive function during preventive therapy with fluvoxamine.
Responses to therapy were evaluated using the Stroop Color and Word Test as the primary efficacy outcome. The
revised Addenbrooke’s Cognitive Examination, Frontal Assessment Battery, Hamilton Rating Scale for Depression
and Social Adaptation Self-evaluation Scale were used as secondary indices. Fluvoxamine was administered
at doses of 50–150 mg/day for 24 weeks. Fluvoxamine therapy was associated with a range of ‘pro-cognitive’
responses that resulted in improvement in executive functions, including improved voluntary regulation of inhibitory
control and restoration of verbal fluency. No dose relation was apparent for these effects. The incidence of treatmentrelated adverse events was low and no serious or severe events were recorded. These findings indicate that further
studies of fluvoxamine are warranted and feasible to characterize possible beneficial effects on cognitive processes
in patients with depression.
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Introduction
Impairment of cognitive function is a frequent comorbidity
associated with major depressive disorders (MDD) and one of the
most widely encountered residual sequelae of MDD, persisting even
in remitted MDD [1-3]. The precise nature of the physiological,
anatomical and functional inter-relations between depression and
cognitive impairment is complex and incompletely understood at
present although it is being explored in various lines of research
[4-11]. Much of this research is focused on older adults but the
connection between MDD and cognitive limitation is also apparent
in younger adults, in whom it may have a direct negative impact on
work productivity, especially in the form of ‘presentee-ism’ [12], and
perhaps wider consequences with regard to their capacity to discharge
the responsibilities of adult life as well as affecting the costs of care [13].
The impact of cognitive impairment in MDD appears to be widely
appreciated in psychiatry but apparently exerts little influence with
regard to the choice of antidepressant therapy [14]. Reasons for this
gap between the perception of a problem and a response to it are
unclear and may be multiple but one factor may be the perception of an
unsatisfactory effect of antidepressant treatments on cognitive deficits
for many individuals with MDD. When antidepressants are considered
broadly, there are some grounds for this view [15] although there are also
data to suggest that antidepressants (or remission of depression) may
be associated with partial recovery of cognitive capacities. Differences
between classes of antidepressants have been posited [16] and reports
on bupropion [17] and vortioxetine [18] encourage the view that the
pharmacodynamic profiles of individual drugs may produce clinically
pertinent differences between antidepressants.
The selective serotonin reuptake inhibitor fluvoxamine is one of
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the most potent sigma-1 receptor agonists in its class. Sigma-1 receptor
agonists demonstrate significant anti-amnestic and neuroprotective
effects in various experimental models [19], and fluvoxamine has
been reported to be clinically effective in some psychopathological
conditions associated with cognitive impairment [20–22].
In view of the above, we designed a study of possible favourable
effects of fluvoxamine on cognitive performance in patients with
recurrent depression who were in a state of incomplete therapeutic
remission.

Materials and Methods
This was a prospective, non-comparative, single-centre, singlegroup study designed to assess changes in cognitive function during
fluvoxamine preventive therapy for remitted depression. The study
population comprised adults aged 18–65 years who had been diagnosed
with recurrent depressive disorder (F33) according to the International
Classification of Diseases, 10th revision at least 2 years prior to the start
of the study and who had experienced at least two severe depressive
episodes (with or without psychotic symptoms) but were currently in
remission and had been for 4 weeks to 6 months after the most recent
depressive episode. Remission was defined as a score of ≤ 7 on the
Hamilton Rating Scale for Depression (HAM-D).
Other eligibility requirements included: planned prescription of
fluvoxamine for preventive therapy of recurrent depressive disorder;
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total score of ≤ 93 at screening on the revised Addenbrooke’s Cognitive
Examination (ACE-R); increase of at least 10% in the time taken to read
words between the first and third parts of the Stroop Color and Word
Test and/or ≥ 3 mistakes whilst reading words on the third part of the
Stroop Color and Word Test; fluency in Russian; and adequate visual,
hearing and graphomotor skills to undertake cognitive testing.
Principal exclusion criteria included, but were not limited to: current
depressive or manic episode, bipolar affective disorder, persistent
mood affective disorder, other or unspecified mood affective disorder,
substance-related disorders, schizophrenia or other psychotic disorders;
history of a drug or alcohol disorder within 2 years prior to screening
visit 1; active smoker; current treatment with fluvoxamine or prior
therapy within 4 weeks or a history of a lack of response to a previous
preventive treatment course with fluvoxamine; history of depressive
disorder associated with endocrine disorders; positive pregnancy test
for females of childbearing potential; breast-feeding female patients;
history of any significant neurologic disease or of significant head
trauma followed by persistent neurologic deficits or known structural
brain abnormalities; treatment with electroconvulsive therapy in the
6 months preceding the study; use of medications known to interact
with fluvoxamine, including tizanidine, monoamine oxidase inhibitors
and ramelteon, or of any concomitant psychotropic medications other
than the protocol-specified sedatives/hypnotics; and initiation of
psychotherapy, cognitive behavioural therapy or other therapies (such
as acupuncture or hypnosis) within 12 weeks prior to enrolment.

Study endpoints
The primary objective was to assess cognitive executive functions in
remitted depression patients during 24 weeks of preventive treatment
with fluvoxamine. Secondary objectives comprised assessment of overall
cognitive functioning in remitted depression patients during preventive
treatment with fluvoxamine; maintenance of remission status; routine
social functioning; and any associations between cognitive functioning
and routine social functioning. A series of established tests were used
for this purpose.
The Stroop Color and Word Test is considered to measure selective
attention, cognitive flexibility and processing speed. It is used as a tool
to evaluate brain dysfunction, cognition and psychopathology and
provides valuable diagnostic information on those aspects [23,24].
The Stroop Color and Word Test consists of three parts. In Part I, the
participants read aloud a standard list of names of colours printed in
black ink. Part II requires the participants to name the colours of blocks
printed using differently coloured inks. In Part III, participants name
the colours of mismatched inks in which the names of the colours are
printed. The execution-time differences between Parts I and II, Parts I
and III and Parts II and III are calculated.
The ACE-R contains five subscales, each of which represents one
cognitive domain: attention/orientation, memory, verbal fluency,
language and visuo-spatial [25]. The maximum aggregate score is 100.
The HAM-D is a clinical scale that can be used by an investigator
to rate the severity of a patient’s major depression [26]. A score of 0–7
is considered to be normal; scores of ≥ 20 indicate moderately severe
depression.
The Frontal Assessment Battery (FAB) assesses frontal lobe function
and consists of six domains: conceptualization; mental flexibility;
motor programming; sensitivity to interference; inhibitory control; and
environmental autonomy [27].
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The Social Adaptation Self-evaluation Scale (SASS) is a 21-item
self-rating scale for the evaluation of patient social motivation and
behaviour in depression [28]. Each answer is scored from zero to three,
corresponding to minimal and maximal social adjustment, respectively,
and the total score ranges from 0 to 60.
Treatment effects on all these instruments were compared between
baseline and 24 weeks of treatment. The prespecified primary endpoint
was the change in time difference between Parts I and II, II and III, I
and III of the Stroop Color and Word Test. Secondary endpoints, also
assessed between baseline and Week 24, comprised changes in total
FAB score; change in ACE-R general score; change in SASS total score
and the proportion of patients who maintained remission.

Study medication
The study medication, fluvoxamine (Fevarin®), was supplied
by Abbott Laboratories LLC (Moscow, Russia). Supplies were
manufactured in compliance with the Good Manufacturing Practice
specifications and other current regulations or local legislation.
The recommended starting dose of fluvoxamine was 50 or 100 mg/
day taken in the evening with the option, at the investigator’s discretion
and depending on the patient’s response, of an increase to 150 mg/day.
The maximum duration of treatment was 24 weeks, with a further
30 days of follow-up assigned for safety monitoring.

Study structure, ethics and informed consent
This was an investigator-initiated study conducted at the Moscow
Research Institute of Psychiatry, a branch of the Federal Medical
Research Centre for Psychiatry and Narcology. The lead investigator
(A.E.B.) was responsible for quality monitoring throughout the study.
The study protocol plus all amendments were reviewed and
approved by the Independent Ethics Committee and Institutional
Review Board. The study was conducted in accordance with the
protocol, the International Conference on Harmonization guidelines,
applicable national and local regulations and guidelines governing
clinical study conduct and was compatible with the ethical principles
set out in the Declaration of Helsinki.
Voluntary and informed written consent was obtained from all
patients prior to the start of any study procedures at the screening visit
and was retained among each patient’s medical records.
Data entry and data management were carried out by the authors.

Statistical considerations
Determination of sample size was based on the primary endpoint,
namely the incongruent reading speed in the Stroop Color and Word
Test. From our previous work [29], it is known that the standard
deviation of this parameter is 5.94 s and that the minimum clinically
significant difference in the test is 5 s. From this, specifying a
significance level of 5% and a statistical power of 80% in a two-tailed
test, a minimum per-protocol sample size estimate of 35 was derived.
This was increased to 43 to reflect the fact that the outcome variable
does not follow a normal distribution and the overall sample size for the
intention-to-treat population was set to 50 subjects.
Statistical analysis was performed by A.E.B. using the Statistica
10 software package (StatSoft Russia, Moscow, Russia). Preliminary
analysis showed that the Stroop Color and Word Test, ACE-R, HAM-D
and SASS data approximated, but did not always follow, a normal
distribution. The FAB data were not normally distributed. For this
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reason, non-parametric statistical methods (Wilcoxon matched-pair
test, Friedman analysis of variance [ANOVA]) were mainly used for
data processing.

Results
Demographics and general
The planned total of 50 patients was recruited, two of whom
(both men) were lost to follow-up within the first month of the study
and excluded from the final analyses. The remaining 48 patients (24
males, 24 females) had a mean (standard deviation [SD]) age of 44.1
(11.5) years (range 21–65 years). Education levels in these 48 patients
were classified as secondary education (n=10), specialized secondary
education (n=8) and higher education (n=30).

The FAB sum-score increased significantly during fluvoxamine
therapy, reaching a median value of 18.0, compared with 17.0 at baseline
(P<0.001). Significant effects were registered in four of the six domains
of the FAB (P<0.0057), with especially marked effects in the areas of
inhibitory control and sensitivity to interference (Table 2 and Figure 2).
The median ACE-R sum-score also increased significantly, from
89.5 at baseline to 95.0 at Week 24 (P<0.001) with significant (P≤0.02)
improvements in every domain except language. In terms of percentage
change from baseline, substantially the largest change was seen in the
domain of verbal fluency (+27.5% vs. baseline) (Table 3 and Figure 3).
SASS median scores increased from 41.0 at baseline to 44.0 at Week
24 (P=0.001 by Friedman ANOVA) (Figure 4).

The duration of recurrent depression varied from 1 to 19 years with
a mean (SD) of 9.6 (4.9) years and the number of preceding episodes of
depression varied from two to seven with a mean (SD) of 3.0 (1.1). One
subject (2.1%) had one episode of depression with psychotic symptoms
in the past. Ten patients had a single occurrence of in-patient treatment
in their medical history. One-third of patients (n=16) had concurrent
somatic disorders: essential hypertension (n=6, 12.5%), gastritis (n=7,
14.6%), pyelonephritis (n=4, 8.3%) and chronic adnexitis (n=1, 2.1%).

HAM-D scores described a consistent downward trajectory
throughout the study (Figure 5), with significant (P<0.050)
improvements recorded in 12 of 17 domains. The only domains in
which significant improvement was not registered had either zero
scores at baseline (suicidal tendencies; feelings of guilt; loss of weight)
or a very low score (depressed mood: 0.021 at baseline, 0.000 at Week
24; retardation: 0.063 at baseline, 0.000 at Week 24).

Treatment compliance was evaluated at three points during the
study and was considered satisfactory except for the two patients who
discontinued. Between Weeks 12 and 24, 13 patients (27.1%) received
50 mg/day fluvoxamine, 33 (68.8%) received 100 mg/day and two
(4.2%) received 150 mg/day. No significant influence of fluvoxamine
dose on responses to outcome parameters was identified, with the
possible exception of the verbal fluency domain of the ACE-R.

Safety findings

Endpoint findings
Fluvoxamine treatment was associated with statistically significant
improvements in scores for all three parts of the Stroop Color and
Word Test, as shown in (Table 1). The biggest reduction in execution
time was registered for Part III naming the colour of an ink in which a
mismatched name of a colour is printed. For the parameter estimates,
the most significant changes were registered for time difference between
Parts I and III. Statistically significant changes were also registered for
time difference between Part II and Part III (the parameter representing
verbal-colour interference) but not between Part I and Part II (the
parameter representing so-called colour difficulty). Change in execution
time median values of difference as a percentage from baseline level
between the parts of the Stroop Color and Word Test at screening are
shown in (Figure 1).
Task and
estimate
parameters
Part I

Median value (quartile
range)

A total of 19 adverse events were recorded during the study, mostly
at Weeks 2 (n=6) and 6 (n=8). All of these adverse events were transient
and resolved within 1–2 weeks. No deaths, other serious adverse events
or severe adverse events occurred. The most frequent adverse events
were drowsiness (n=9) and nausea (n=3). One patient each reported
headache, toothache and symptoms of acute respiratory infection.
Drowsiness and nausea were considered the only events likely to have
any relation with fluvoxamine treatment.
No significant alterations in arterial blood pressure or body weight
were noted. Laboratory safety investigations were not performed.

Wilcoxon matched-pair test

Baseline

Week 24

T

Z

P

54.0 (7.0)

50.0 (6.5)

249.5

2.6988

0.0070

Part II

63.0 (8.0)

57.0 (10.5)

271.5

2.9389

0.0033

Part III

102.5 (8.5)

98.0 (4.5)

118

4.8206

0.0000

Difference
Part III vs.
Part II

42.0 (9.0)

40.0 (9.5)

340.5

2.185

0.0289

Difference
Part III vs.
Part I

51.5 (8.0)

47.0 (5.0)

268.0

3.132

0.0027

Difference
Part II vs.
Part I

10.0 (3.5)

8.0 (6.0)

322.5

1.817

0.069

Table 1: Results (as time in seconds) of the Stroop Color and Word Test at the
beginning and end of the study.
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Remission of depression was sustained in all 48 patients who
finished the treatment. After adjustment for the two patients who
dropped out of the study, the remission rate was 96%.

Figure 1: Change in execution time median values of difference (as a
percentage from baseline level) between the parts of the Stroop Color and Word
Test at screening and during fluvoxamine therapy. TP-I, -II and -III = median
time to execute Parts I, II and III of the Stroop Color and Word Test, respectively.
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Median value (quartile range) according to FAB subscales
Sum score

Conceptualization
(similarities)

Lexical fluency
(mental
flexibility)

Programming
(motor series
“Luria” test)

Sensitivity to
interference
(conflicting
instructions)

Inhibitory
control (go–
no go)

Environmental
autonomy
(prehension
behaviour)

Week 0 (beginning of
treatment)

17.0 (2.0)

3.0 (0.0)

3.0 (0.0)

3.0 (0.0)

3.0 (1.0)

2.5 (1.0)

3.0 (0.0)
3 (0.0)

Study stage

Week 2

18 (1.0)

3 (0.0)

3 (0.0)

3 (0.0)

3 (0.5)

3 (1.0)

Week 24

18 (0.0)

3 (0.0)

3 (0.0)

3 (0.0)

3 (0.0)

3 (0.0)

3 (0.0)

P (Friedman ANOVA)

0.0000

0.1353

0.0057

0.0003

0.0000

0.0000

0.3679

Note: FAB=Frontal Assessment Battery; ANOVA=analysis of variance
Table 2: Change in FAB parameters during fluvoxamine treatment.

Figure 2: Frontal Assessment Battery domain results for domains with
significant changes from baseline (expressed as percentage change from
baseline level).

Study
stage

Median values (quartile range) according to ACE-R subscales
and sum score
Attention/
Memory
orientation

Verbal
fluency

Screening 15.0 (2.5) 25.0 (2.0) 9.0 (2.5)

Language

Visuospatial
abilities

Sum
score

26.0 (0.0) 14.0 (1.5) 89.5 (3.5)

Week 0

16.0 (2.0) 25.0 (1.0) 10.0 (2.0) 26.0 (0.0) 15.0 (2.0) 92.0 (5.0)

Week 2

16.0 (2.5) 26.0 (1.0) 11.0 (2.0) 26.0 (0.0) 15.0 (2.0) 93.5 (4.0)

Week 24

17.0 (2.5) 26.0 (0.5) 12.0 (2.0) 26.0 (0.0) 15.5 (1.0) 95.0 (4.0)

P
(Friedman
ANOVA)

Figure 3: Revised Addenbrooke’s Cognitive Examination domain results for
domains with significant changes from baseline (expressed as percentage
change from screening level).

0.0038

0.0231

0.0021

0.3679

0.0004

0.0000

Note: ACE-R=revised Addenbrooke’s Cognitive Examination; ANOVA=analysis of
variance
Table 3: Change in ACE-R parameters at screening and during fluvoxamine
treatment.

Discussion
The results of this pilot study indicate that prophylactic fluvoxamine
treatment of patients with remitted depression may be associated with
a range of broadly favourable effects on aspects of cognitive function.
This preliminary investigation also provides guidance regarding what
may be the preferred methods and instruments of a larger trial of
fluvoxamine in this situation.
A primary requirement of a larger trial is a control group, in order
to compensate for any learning or warming-up effects that may have
influenced the performance of the various tests, and to provide more
general reference data. The most informative elements of the Stroop
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Figure 4: Change in Social Adaptation Self-Evaluation Scale score during
treatment with fluvoxamine (mean values ± 95% confidence interval).

Color and Word Test were time spent accomplishing Part III and the
difference between the execution times to accomplish Parts I and III
and we anticipate using those two indices as the primary endpoints
of a future controlled trial. As a secondary endpoint, we consider the
most appropriate test to be the ACE-R verbal fluency domain. This
nomination reflects the fact that this test aims to assess cognitive
changes, which are to a large extent specific for depression.
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Functional and structural studies have posited the existence of common
pathways linking depression and compromise of executive function
and memory to the later development of cognitive impairment [10,32].

Figure 5: Hamilton Rating Scale for Depression total score changes during
treatment with fluvoxamine (mean values ± 95% confidence interval).

By contrast, and notwithstanding significant effects in four of six
domains, we conclude from our experience in the present study that it is
not useful to assess the conceptualization and environmental autonomy
domains of the FAB. These tests are usually used to identify profound
brain dysfunction and showed little sensitivity to cognitive changes due
to fluvoxamine. Selective use or exclusion of different tests in the FAB
could raise questions of methodological validity.

Various published studies suggest that use of serotonin-focussed
antidepressants (but not tricyclics) can improve executive function and
aspects of memory although, in the case of memory, not necessarily
to control levels [16,33,34]. In one of the largest studies of its kind,
the US Health and Retirement Study reported that the long-term
rate of decline of cognition in > 13,000 patients aged ≥ 50 years was
similar in depressed patients taking or not taking antidepressants [15].
Those data, obtained from a very much larger study than ours, are not
generally encouraging of a beneficial impact of antidepressant therapy
in preserving cognitive function. Our patients were recruited, however,
according to specific criteria of recurrent and remitted depression and
it is possible, as indicated by our findings, that modest but discernible
‘pro-cognitive’ benefits may accrue to such patients. Our experience
indicates that a larger trial of that possibility is feasible and such a trial
is now under consideration.
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