
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vortioxetine for cognitive dysfunction in depression:  
A narrative review 

ABSTRACT 
Cognitive dysfunction is commonly seen in 
patients with major depressive disorder (MDD). 
It is one of the most disabling and difficult-to-treat 
aspects in depression. Conventional antidepressants 
target mostly at the alleviation of mood symptoms 
by altering levels of serotonin, norepinephrine 
and other neurotransmitters in the brain, while 
having less effect on the cognitive disturbances 
in depression. Vortioxetine, a “multi-modal” 
antidepressant, exerts multiple pharmacological 
effects by simultaneously acting at six 
pharmacological targets with three modes of 
action. It is believed to have additional efficacy 
for the improvement of cognitive functions in 
depression. In this review, we managed to identify 
four primary studies, two post-hoc analysis studies, 
one meta-analysis and three review articles on 
the use of vortioxetine for cognitive functions in 
depressive patients. In general, the current evidences 
for the use of vortioxetine to improve cognitive 
impairment are quite assuring with a satisfactory 
safety profile. Having the ability to augment and 
regulate cognitive performance in patients, it 
should be considered as a useful treatment option 
particularly in patients with major depressive 
disorder where cognitive impairment is present. 
 
KEYWORDS: vortioxetine, cognitive dysfunction, 
depression, antidepressant. 
 
1. INTRODUCTION 
Major depressive disorder (MDD) is a growing 
problem globally. By the year 2020, depression is

projected to be the second largest contributor to 
the global burden of disease, after heart disease 
[1]. Depression itself incurs substantial public 
health and economic costs; it is estimated that the 
annual economic burden of depression in the 
United States is about $43 billion with $17 billion 
of that resulting from lost work days [2].  
More often than not, MDD is mistaken for simple 
feelings or unhappiness or grief brought about 
by the death of a loved one. Sadness and grief 
are normal reactions to stressful life events and 
often resolve without medical intervention. In 
fact, MDD is a disabling mental health problem 
that disrupts a person’s mood and adversely 
affects his psychosocial and cognitive functioning. 
Studies have shown that cognitive dysfunction 
associated with depression plays a pivotal role 
in causing morbidity associated with MDD 
in contrast to affective symptoms alone [3]. The 
impairment during depression is multiplex and 
manifold affecting both elementary and more 
complex cognitive process equally [4]. The effect 
depression  has on cognitive function determines 
daily function in the long term and also influences 
patients’ degree of treatment response to 
psychotherapy and various other therapies [5]. 
Owing to the late discovery of the role of 
cognitive dysfunction in depression, traditional 
pharmacological treatment of MDD targets almost 
exclusively at the alleviation of mood symptoms 
by altering levels of serotonin, norepinephrine and 
other neurotransmitters in the brain, thus having 
less effect on the cognitive disturbances in 
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depression. Recently, a novel drug possessing 2 or 
more complementary modes of action,  BrintellixTM 

(vortioxetine hydrobromine) was approved in the 
USA for the once-daily treatment of adults with 
MDD [6, 7]. 
Unlike traditional antidepressants, vortioxetine 
has a number of pharmacological effects that 
extend beyond traditional 5-HT blockade. It is a 
“multimodal” agent that exerts its pharmacological 
effects by simultaneously acting at 6 pharmacological 
targets with 3 modes of action, namely the 
inhibition of the serotonin (5HT) transporter or 
SERT; actions at several G-protein linked 
receptors (agonist actions at 5HT1A receptors, 
partial agonist actions at 5HT1B receptors, 
antagonist actions at 5HT1D and 5HT7 receptors) 
and the inhibition of a ligand-gated ion channel 
(5HT3 receptor) [8, 9]. 
In terms of pharmacokinetics, oral vortioxetine 
is absorbed slowly with an absolute bioavailability 
of 75% without being affected by food intake. 
After multiple administrations of 5-10 mg/day 
of vortioxetine, peak plasma concentrations of 
9-33 ng/mL were reached in 7-11 hours. Being 
highly protein-bound (98-99%), vortioxetine is 
distributed extensively in peripheral tissues 
as evidenced by its relatively large volume of 
distribution. Multiple cytochrome P450 isozymes 
metabolize vortioxetine, converting it into its 
major, pharmacologically inactive metabolite. 
Liver plays a major role in metabolizing vortioxetine 
extensively, leaving trace amounts of unchanged 
parent drug in the urine. Approximately two-
thirds of vortioxetine inactive metabolites are then 
excreted in the urine with the rest being excreted 
in faeces [10].  
Considering the unique pharmacological profile 
and multimodal mechanism of action vortioxetine 
has on multiple neurotransmitter systems, studies 
have been done to validate the use of vortioxetine 
in improving cognitive performance in patients 
with MDD. In this review, we aim to evaluate 
and summarize the evidences on the use of 
vortioxetine for cognition in depressive patients. 
 
2. METHODS 
To identify the studies on vortioxetine targeting 
cognitive dysfunction in depressed patients, we 
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conducted a search on PubMed (year: 1950-Jan 
2017) by matching the key terms: vortioxetine 
AND cognition OR cognitive. We included review 
articles, controlled trials, meta-analyses, editorials, 
commentaries, correspondences and letters to 
editor published fully in peer-reviewed journals 
and written in English. Reference lists from the 
selected relevant articles were searched for 
additional trials or studies. 
For the purpose of discussion, the methodological 
and sample characteristics of the included studies 
such as the study design, number of subjects, 
mean age, dosage of medication (vortioxetine), 
measurement tool(s) used and outcomes were 
extracted and tabulated according to the type 
of symptoms. 
 
3. RESULTS 
In total, we managed to identify one animal study 
on vortioxetine and 4 randomised control trials 
(RCTs) on the use of vortioxetine for cognitive 
functions. There were two additional studies on 
the post-hoc analyses based on the same data. 
A meta-analysis of three randomized controlled 
trials on this topic was also identified. There were 
another three review papers on this subject with 
the latest one published in 2016. One of the 
reviews was on preclinical evidence for the 
efficacy of selective serotonin reuptake inhibitors 
(SSRIs), serotonin-norepinephrine reuptake 
inhibitors (SNRIs) and vortioxetine on cognitive 
function.   
The animal study on vortioxetine by Pehrson et al. 
utilised behavioral experiments and drug exposure 
studies on 321 adult male rats to look into the 
effects of vortioxetine on scopolamine-induced 
cognitive impairment. For behavioral experiment, 
acute vortioxetine, in which the rats were randomly 
injected with vortioxetine, was able to reverse 
scopolamine-induced impairments in social and 
object recognition memory but not for attention. 
On the other hand, the drug exposure study 
that was conducted to establish a possible 
pharmacokinetics interaction between vortioxetine 
and scopolamine in turn displayed a modest and 
short-lived increase in hippocampal acetylcholine 
(Ach) levels for acute vortioxetine. These findings 
put forward that vortioxetine has some effects on
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vortioxetine on cognitive function. They made 
a comparison between the flexible doses of 
vortioxetine (10 mg or 20 mg) once daily and 
placebo. Duloxetine 60 mg once daily was also 
included as the active reference arm to demonstrate 
assay sensitivity to traditional antidepressant 
outcomes. During primary analysis, the difference 
in DSST performance score was significant 
between vortioxetine and placebo but not significant 
between placebo and duloxetine. Measurement 
of secondary outcomes produced statistically 
significant results for both vortioxetine and 
duloxetine in the perceived deficits questionnaire 
(PDQ) attention/concentration and planning/ 
organization subscores [14] (Table 1). Path analysis 
also produced evidence that the improvements 
in the cognitive functions of patients with 
depression are primarily a direct treatment effect 
of vortioxetine and not due to improvements 
in depressive symptoms. 
McIntyre et al. conducted a double-blinded 
randomized controlled trial on cognitive function 
in recurrent moderate to severely depressed 
adults. A total of 602 patients were randomized 
to receive vortioxetine 10 mg/day, vortioxetine 
20 mg/day or placebo for an 8-week period. 
Summary of findings was that both doses of 
vortioxetine were able to produce statistically 
significant superiority in both primary efficacy 
(composite cognition score comprising of DSST 
and RAVLT scores) and secondary efficacy 
(measures of executive function, attention, 
processing speed, learning and memory) endpoints 
when compared to placebo [15]. There were two 
post-hoc analyses conducted using the data from 
this study. In one of the post-hoc analyses, 
Harrison et al. concluded that vortioxetine (10 and 
20 mg/day) had a multi-domain beneficial effect 
on cognitive performance, as evidenced by 
improvements in measures of executive function, 
attention/speed of processing, and memory [16]. 
In the other post-hoc analysis, McIntyre et al. 
found that the beneficial effects of vortioxetine 
on objective or subjective cognitive function were 
greater in the working group with MDD [17]. 
The post-hoc analysis of this study also supported 
the dissociation between improvements in cognition 
and improvements of depressive symptoms with 
the use of vortioxetine as demonstrated by the

memory, which is mediated through cholinergic 
neurotransmission [11]. 
A randomized controlled trial by Theunissen et al. 
involving 24 healthy subjects studied the acute 
and steady-state effects of vortioxetine on actual 
driving and cognition. Subjects were randomly 
administered 10 mg vortioxetine, 30 mg mirtazapine 
and placebo. Primary outcome of Standard Deviation 
of Lateral Position and various other cognitive 
tests substantiate that the administration of 
vortioxetine did not result in cognitive or 
psychomotor impairment and did not impair 
driving after single or multiple dosing unlike 
mirtazepine that was shown to impair cognitive 
and psychomotor performance during acute 
treatment phase [12] (Table 1).  
Majority of phase 2 and 3 RCTs on the use of 
vortioxetine were conducted on patients diagnosised 
with acute major depressive episode in the context 
of recurrent major depressive disorder. The first 
such RCT was conducted by Katona et al. on 
elderly subjects with recurrent major depressive 
disorder. It was a double-blind, randomized, 
fixed-dose, placebo-controlled, active reference 
(duloxetine) study that looked into the efficacy 
and safety of vortioxetine. It included 452 patients 
from 81 psychiatric, psychogeriatric and geriatric 
settings in seven countries. Vortioxetine was 
shown to be well tolerated and efficacious in the 
treatment of MDD among elderly patients. In 
terms of cognition, vortioxetine was found to be 
superior to placebo in speed of processing, verbal 
learning and memory [13]. Vortioxetine, but not 
duloxetine, showed an improvement compared 
with placebo on the digital symbol substitution 
test (DSST). On the Rey auditory verbal learning 
test (RAVLT), both vortioxetine and duloxetine 
showed an improvement compared with placebo. 
Path analysis showed that vortioxetine had an 
83% direct effect on the DSST (as compared 
to duloxetine, 26%). On RAVLT acquisition, 
vortioxetine had a 71% direct effect as compared 
to 65% for duloxetine [13]. Table 1 summarizes 
the studies found in this review. 
Mahableshwarkar et al. conducted a double-
blinded randomized controlled trial with a sample 
size of 602 patients with acute major depressive 
episode that looked into short term efficacy of 
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stress-induced impairment of hippocampal long 
term potentiation, that correlates with learning and 
memory, as compared to SSRIs or SNRIs that 
have variable effects on the hippocampal long 
term potentiation [28-31]. Vortioxetine also 
increases the firing rate of pyramidal neurons 
in medial prefrontal cortex that may result in 
the cognition enhancement effects observed with 
the use of this medication [32]. The authors 
concluded that vortioxetine may have advantages 
over SSRI or SNRI in terms of its effects 
on cognitive function. However, the use of 
antidepressant doses was outside the 
therapeutically- relevant range in those preclinical 
studies. There was also lack of data on target 
engagement or exposure and there was a tendency 
to investigate acute rather than long-term 
antidepressant effect. The authors suggested the 
use of biologically relevant depression models 
and appropriate antidepressant doses in future 
preclinical studies, with techniques focused on 
measuring target occupancy or brain exposure. 
It is important to develop direct links between 
the mechanistic effects of antidepressants and 
their effects on cognitive function. Quantitative 
electroencephalography was recommended to 
create this link [19].   
There were two other review articles on this topic. 
The review article by Frampton focused on 
vortioxetine effects on cognition and general 
functioning in adults with MDD. Frampton 
concluded that across three large, placebo-
controlled studies in adults with recurrent MDD, 
short-term treatment with vortioxetine almost 
always resulted in statistically significant and 
clinically meaningful improvements in various 
domains of cognitive functions namely the 
executive function, processing speed, attention, 
learning and memory on two objective measures, 
the DSST and RAVLT. These cognitive 
improvements were shown to be more pronounced 
in working patients with major depressive 
disorder especially in the subgroup identified 
as “professional” (e.g. manager/administrator 
positions). The review article also mentioned 
that vortioxetine demonstrated significant 
improvement in subjective measure of cognitive 
function which was more pronounced in the 
“professionals” subgroup of patients with MDD

improved cognitive function in the subgroup of 
patients who were non-responders and non-
remitters.   
McIntyre published a report on the meta-analysis 
of three randomized controlled trials. The three 
studies were similarly designed. All studies were 
randomized, double-blind and placebo-controlled 
trials conducted for 8 weeks in patients with 
MDD. In all three trials, change in cognitive 
function was assessed using the DSST score. In 
two of the source studies, duloxetine 60 mg/day 
was used as an active reference for assay 
sensitivity. The results showed that after adjustment 
for underlying depressive symptoms, vortioxetine 
had significant DSST improvement compared 
to placebo in all the three trials and both 
duloxetine-referenced trials. Whereas, duloxetine 
showed no significant DSST improvement 
compared to placebo. The authors concluded that 
vortioxetine, but not duloxetine, significantly 
improved cognition, independent of depressive 
symptoms [18].    
A review article by Pehrson et al. summarizes the 
preclinical data on the effects of antidepressants, 
including SSRI, SNRI and vortioxetine on 
cognition. Data of behavioral tests of cognition 
such as cognitive flexibility, attention and memory; 
cognition-relevant mechanistic assays such as 
electroencephalography, in vivo microdialysis, 
in vivo or in vitro electro-physiology, and 
molecular assays related to neurogenesis or 
synaptics prouting were included in the review 
[19]. Preclinical studies evaluated in this review 
article by Pehrson et al. showed that just blocking 
the reuptake of serotonin or norepinephrine was 
insufficient to reinstate memory deficits due 
to serotonin depletion [20, 21]. In normal animals, 
SSRI and SNRI have been shown to have either 
no effect or impaired the attention [22, 23]. Both 
vortioxetine and duloxetine have been shown 
to increase vigilance in rats but their effects on 
brain rhythms were different [24, 25]. Vortioxetine 
dosing at serotonin transporter occupancy levels 
as low as 60% has been shown to reverse the 
deficit in reversal learning due to serotonin 
depletion [26], and acute vortioxetine treatment 
improved memory performance at doses that are 
clinically relevant [27]. Vortioxetine reversed 
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dysfunction in patients with major depressive 
disorder. 
Vortioxetine is a “multimodal” agent that acts at 
6 pharmacological targets with three modes of 
action. Vortioxetine inhibits the serotonin transporter 
or SERT; acts at several G-protein linked 
receptors (agonist actions at 5HT1A receptors, 
partial agonist actions at 5HT1B receptors, 
antagonist actions at 5HT1D and 5HT7 receptors) 
and inhibits ligand-gated ion channel (the 5HT3 
receptor) [8, 9]. 5HT neurons terminate upon 
glutaminergic pyramidal neurons directly and 
GABAergic inhibitory interneurons indirectly, 
resulting in an array of excitatory and inhibitory 
actions of the neuronal network of the prefrontal 
cortex. The prefrontal cortex and hippocampus are 
hypothesized to be the sites of critical nodes 
responsible for various cognitive functions such 
as learning, working memory, attention, and 
behavioral flexibility [39-44]. Vortioxetine enhances 
firing of pyramidal neurons, presumably due to its 
antagonism of 5HT3 receptors, as this removes 
the 5HT-mediated inhibition from a population 
of GABA interneurons, thus disinhibiting pyramidal 
neurons [45, 46]. In addition, 5HT1A agonism by 
vortioxetine inhibits both the major subpopulations 
of GABA interneurons, further disinhibiting 
pyramidal neurons. Another vortioxetine’s 
precognitive action mediated by its 5HT3 
antagonist properties is enhanced release of both 
norepinephrine (NE) and ACh. The release 
of 5HT, NE, and ACh by vortioxetine could 
theoretically improve the efficiency of information 
processing by facilitating long-term potentiation, 
synaptic plasticity, and enhanced pyramidal 
neuron activity leading to improvement of 
cognitive symptoms in major depressive disorder 
[45, 47-50]. The other pro-cognitive activity 
of vortioxetine is via the action on 5HT1A and 
5HT1B. GABA release is inhibited by 5HT1A 
input to these GABAergic interneurons. When 
vortioxetine stimulates 5HT1A receptors, this 
could potentially disinhibit the release of ACh, 
NE, and dopamine (DA) from their nerve 
terminals in the prefrontal cortex [51-56]. Lastly, 
blockade of postsynaptic 5HT1B heteroreceptors 
on presynaptic nerve terminals could theoretically 
be another mechanism whereby ACh, NE, 

based on the perceived deficits questionnaire (PDQ) 
[33]. 
Another review article by Al-Sukhni et al. 
summarized the pharmacodynamic and 
pharmacokinetic properties of vortioxetine. It has 
been found that vortioxetine exhibited lower 
serotonin transporter occupancy rates than SSRIs 
and SNRIs but brings significant clinical effects 
indicating that vortioxetine has additional 
mechanisms that are involved in its antidepressant 
and domain-specific effects on cognition. The 
review also gave a brief overview of the efficacy 
of vortioxetine in the case of cognition in 
depressed patients. The authors concluded that 
vortioxetine is the first antidepressant agent 
to demonstrate meaningful clinical efficacy in 
improving cognition in adults with MDD, 
independent of improvement in depressive 
symptoms [34]. 
 
DISCUSSION 
Although the functional disability in patients with 
major depressive disorder is thought to be 
primarily caused by mood disorder, cognitive 
inefficiency and impairment are increasingly 
appearing to be a harbinger of subsequent 
crippling in daily living even for patients who 
have achieved remission [35]. Amongst the 
common symptoms reported for patients with 
cognitive impairments include slowed thoughts, 
poor concentration, distractibility and reduced 
capacity to process information. They also display 
diminished attention to self-care and to their 
environment, whereas transient cognitive 
impairment, especially involving attention, 
concentration, and memory storage and retrieval, 
are demonstrable through neuropsychological 
testing [36-38].  
Moreover depression is primarily a disorder 
affecting people of working age, and hence 
treatment of major depressive disorder should aim 
not only to alleviate mood symptoms but to 
encompass the aspect of cognitive functioning 
as well. Vortioxetine may therefore prove to be 
a useful tool to breathe a new life into the existing 
treatment of depression [12, 13, 14, 15, 18]. This 
review found positive results with regard to 
vortioxetine, that is improvement of cognitive 
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advantages over existing antidepressants in terms 
of its effect on cognitive function.  
Study of vortioxetine on healthy subjects showed 
that it did not impair cognitive and psychomotor 
performance unlike other antidepressants [12] 
and the results of other studies conducted on 
vortioxetine for cognitive enhancing effects in 
MDD patients were quite promising. Post-hoc 
analyses of vortioxetine efficacy on cognitive 
performance point towards beneficial effects 
particularly in measures of executive function, 
attention or speed of processing, and memory. 
As evidenced by digital symbol substitution test 
(DSST) from majority of studies, dosages of 
5 mg-20 mg/day seem to produce a consistent and 
statistically significant improvement regardless 
of depressive symptoms [16].  
Multiple papers have hypothesized that the 
efficacy of vortioxetine across disparate domains 
of cognitive functioning is mediated by its 
multimodal action [12, 13, 14, 15, 18]. In areas 
of cognitive executive functioning, speed of 
processing, verbal learning and memory, vortioxetine 
has an even more pronounced effect in working 
class, managers and professionals. This could be 
due to the fact that patients in these positions have 
higher demands for executive functioning, more 
resilient and have higher levels of motivation thus 
having more room for cognitive improvement 
during the period of treatment.  Given the direct 
relationship between cognitive dysfunction and 
work impairment, it is safe to assume that human 
capital gains may be benefited from a societal 
perspective if cognitive functioning is improved 
in MDD [17]. 
 
CONCLUSION 
In conclusion, the current evidence for the use 
of vortioxetine to improve cognitive impairment 
is quite assuring despite majority of supporting 
studies have been limited by small sample sizes, 
absence of placebo controls, lack of links between 
pre-clinical and clinical results, and an inability 
to differentiate between direct and indirect effects. 
As a novel, multimodal antidepressant, vortioxetine 
proves itself to be generally efficacious with 
an overall safety profile similar to that of existing 
first-line antidepressants. Having the ability 

DA, and histamine (HA) release is enhanced 
by vortioxetine [50, 57].  
In preclinical quantitative electroencephalography 
studies, vortioxetine increased vigilance which 
was measured during the waking state. Vortioxetine 
at a dose corresponding to 80% serotonin 
transporter occupancy increased delta, theta and 
gamma power significantly [24, 25]. Furthermore, 
vortioxetine increased hippocampal output [47], 
pyramidal neuron firing and frontal cortical 
gamma oscillatory power in rats, which indicated 
that the cellular framework for activating cortical 
neurons and eliciting gamma is engaged.  
Acute administration of vortioxetine was shown 
to counteract the serotonin depletion-induced 
deficit in reversal learning, and improve memory 
performance in a fear conditioning task as well 
as in a novel objection recognition test. 
Electrophysiological study showed that vortioxetine 
increased the firing rate of pyramidal neurons in 
the medial prefrontal cortex. In the hippocampus, 
exposure to stress has been shown to impair long-
term potentiation, a model of synaptic plasticity 
that correlates with learning and memory. Study 
showed that acute treatment with vortioxetine can 
reverse the serotonin-induced inhibition of Cornu 
Ammonis area 1 (CA1) pyramidal cells and enhance 
theta-burst long-term potentiation in hippocampal 
slices [47]. Neurogenesis has been linked with 
hippocampal-dependent memory formation in 
tasks such as fear conditioning and spatial memory 
[58-62].  
Chronic treatment with vortioxetine induces 
neurogenesis in normal animals and can restore 
impaired neurogenesis in stress paradigms, 
possibly leading to enhanced plasticity and 
cognitive function. Study showed that chronic 
vortioxetine (5 mg/kg p.o.) in mice elevated the 
number of doublecortin-positive cells, prolonged 
the survival of bromodeoxyuridine-positive cells 
in the dentate gyrus, and increased dendritic 
branching at a dose of 20 mg/kg, p.o. [63].  
In general, preliminary results demonstrated that 
vortioxetine at clinically relevant doses enhanced 
neurogenesis and plasticity-promoting effects. 
The effect vortioxetine have in behavioral tests 
of cognition and in potentially cognition-relevant 
mechanistic assays suggests that it may have
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

42                                                                                                                        Ng Chong Guan et al.

13. Katona, C., Hansen, T. and Olsen, C. K. 2012, 
International Clinical Psychopharmacology, 
27, 215-23. 

14. Mahableshwarkar, A., Zajecka, J., Jacobson, 
W., Chen, Y. and Keefe, R. 2015, 
Neuropsychopharmacology, 40(8), 2025-37. 

15. McIntyre, R., Lophaven, S. and Olsen, C. 
2014, The International Journal of 
Neuropsychopharmacology, 17(10), 1557-67. 

16. Harrison, J., Lophaven, S. and Olsen, C. 
2016, International Journal of 
Neuropsychopharmacology, 19(10), pyw054. 

17. McIntyre, R., Florea, I., Tonnoir, B., Loft, 
H., Lam, R. and Christensen, M. 2016, The 
Journal of Clinical Psychiatry, 78(01), 115-
21.  

18. McIntyre, R. S., Harrison, J., Loft, H., Jacob
son, W. and Olsen, C. K. 2016, International
Journal of Neuropsychopharmacology, 19,
10, 1-9. 

19. Pehrson, A. L., Leiser, S. C., Gulinello, M., 
Dale, E., Li, Y., Waller, J. A. and Sanchez, C. 
2015, European Journal of Pharmacology, 
753, 19-31. 

20. du Jardin, K. G., Jensen, J. B., Sanchez, C. 
and Pehrson, A. L. 2014, European 
Neuropsychopharmacology, 24, 160-71. 

21. Jensen, J. B., du Jardin, K. G., Song, D., 
Budac, D., Smagin, G., Sanchez, C. 
and Pehrson, A. L. 2014, European 
Neuropsychopharmacology, 24, 148-59. 

22. Baarendse, P. J. and Vanderschuren, L. J. 
2012, Psychopharmacology, 219, 313-26. 

23. Humptson, C. S., Wood, C. M. and 
Robinson, E. S. 2013, Journal of 
Psychopharmacology, 27, 213-21. 

24. Katoh, A., Eigyo, M., Ishibashi, C., Naitoh, 
Y., Takeuchi, M., Ibii, N., Ikeda, M. and 
Matsushita, A. 1995, Journal of Pharmacology 
and Experimental Therapeutics, 272, 1067-75.

25. Sanchez, C., Brennum, L. T., Storustovu, S., 
Kreilgard, M. and Mork, A. 2007, 
Pharmacology Biochemistry and Behaviour, 
86, 468-76. 

26. Wallace, A., Pehrson, A. L., Sanchez, C. 
and Morilak, D. A. 2014, International 
Journal of Neuropsychopharmacology, 10, 
1695-1706. 

to augment and regulate cognitive performance 
in patients, it should be considered as a useful 
treatment option particularly in patients with 
MDD where cognitive impairment is apparent.  
 
CONFLICT OF INTEREST STATEMENT 
None. 
 
REFERENCES 
1.  Murray, C. J. L. and Lopez, A. D. 1997, 

Lancet, 349, 1498-504.    
2.  Greenberg, P. E., Stiglin, L. E., Finkelstein, 

S. N. and Berndt, E. R. 1993, Journal of 
Clinical  Psychiatry, 54, 405-18.     

3.  Gonda, X., Pompili, M., Serafini, G., 
Carvalho, A., Rihmer, Z. and Dome, P. 
2015, Annals of General Psychiatry, 14(1). 

4.  Hammar, Å. 2009, Frontiers in Human 
Neuroscience, 3.  

5.  Roiser, J., Elliott, R. and Sahakian, B. 2011, 
Neuropsychopharmacology, 37(1), 117-36.  

6.  H. Lundbeck AS and Takeda Pharmaceutical 
Company Limited. Takeda and Lundbeck 
announce FDA approval of BrintellixTM 

(vortioxetine) for treatment of adults with 
major depressive dis-order (media release) 
01 Oct 2013, http://www.lundbeck.com.  

7.  Food and Drug Administration. NDA
approval (letter), 2013, http://www.accessda
ta.fda.gov/drugsatfda_docs/appletter/2013/2
04447Orig1s000ltr.pdf. Accessed 20 Nov
2013.       

8.  Stahl, S. 2015, CNS Spectrums, 20(06), 
515-9.  

9.  Leiser, S., Li, Y., Pehrson, A., Dale, E., 
Smagin, G. and Sanchez, C. 2015, ACS 
Chemical Neuroscience, 6(7), 970-86.  

10. Gibb, A. and Deeks, E. 2013, Drugs, 74(1), 
135-45.  

11. Pehrson, A., Hillhouse, T., Haddjeri, N., 
Rovera, R., Porter, J., Mørk, A., Smagin, G., 
Song, D., Budac, D., Cajina, M. and 
Sanchez, C. 2016, Journal of Pharmacology 
and Experimental Therapeutics, 358(3), 472-
82. 

12. Theunissen, E., Street, D., Højer, A., 
Vermeeren, A., van Oers, A. and 
Ramaekers, J. 2013, Clinical Pharmacology 
& Therapeutics, 93(6), 493-501.  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vortioxetine for cognitive dysfunction in depression                                                                                 43

45. Bétry, C., Pehrson, A. L., Etiévant, A., 
Ebert, B., Sánchez, C. and Haddjeri, 
N. 2013, International Journal of 
Neuropsychopharmacology, 16(5), 1115-27. 

46. Stephen M. Stahl. 2015, CNS Spectrums, 
20, 331-6. 

47. Dale, E., Zhang, H., Leiser, S. C., Chao, Y., 
Yang, C., Plath, N. and Sanchez, C. 2013, 
European Neuropsychopharmacology, 23, 
S394. 

48. Pehrson, A. L., Cremers, T., Bétry, C., van 
der Hart, M. G., Jørgensen, L., Madsen, M., 
Haddjeri, N., Ebert, B. and Sanchez, C. 
2013, European Neuropsychopharmacology, 
23(2), 133-45. 

49. Sanchez, C., Asin, K. E. and Artigas, F. 
2015, Pharmacology & Therapeutics, 145, 
43-57. 

50. Stephen M. Stahl. 2015, CNS Spectrums, 
20, 455-9  

51. Izumi, J., Washizuka, M., Miura, N., 
Hiraga, Y. and Ikeda, Y. 1994, Journal of 
Neurochemistry, 62(5), 1804-8. 

52. Consolo, S., Ramponi, S., Ladinsky, H. 
and Baldi, G. 1996, Brain Research, 707(2), 
320-3. 

53. Suzuki, M., Matsuda, T., Asano, S., 
Somboonthum, P., Takuma, K. and Baba, A. 
1995, British Journal of Pharmacology, 
115(4), 703-11.  

54. Suwabe, A., Kubota, M., Niwa, M., 
Kobayashi, K. and Kanba, S. 2000, Brain 
Research, 858(2), 393-401. 

55. Díaz-Mataix, L., Scorza, M. C., Bortolozzi, 
A., Toth, M., Celada, P. and Artigas, F. 
2005, Journal of Neuroscience, 25(47), 
10831-43. 

56. Alex, K. D. and Pehak, E. A. 2007, 
Pharmacology & Therapeutics, 113(2), 296-
320. 

57. Stephen M. Stahl. 2015, CNS Spectrums, 
20, 515-9.  

58. Burghardt, N. S., Park, E. H., Hen, R. and 
Fenton, A. A. 2012, Hippocampus, 22, 
1795-808. 

59. Denny, C. A., Burghardt, N. S., Schachter, 
D. M., Hen, R. and Drew, M. R. 2012, 
Hippocampus, 22, 1188-201. 

60. Drew, M. R., Denny, C. A. and Hen, R. 
2010, Behavioural Neuroscience, 124, 446-
54. 

27. Mork, A., Montezinho, L. P., Miller, S., 
Trippodi-Murphy, C., Plath, N., Li, Y., 
Gulinello, M. and Sanchez, C. 2013, 
Pharmacology Biochemistry and Behaviour, 
105, 41-50. 

28. Haddjeri, N., Etievant, A., Pehrson, A., 
Sanchez, C. and Betry, C. 2012, European 
Neuropsychopharmacology, 22, S303. 

29. Pittenger, C. and Duman, R. S. 2008, 
Neuropsychopharmacology, 33, 88-109. 

30. Kim, J. J. and Diamond, D. M. 2002, Nature 
Reviews Neuroscience, 3, 453-62. 

31. Popoli, M., Gennarelli, M. and Racagni, G. 
2002, Bipolar Discord, 4, 166-82.  

32. Riga, M. S., Celada, P., Sanchez, C. 
and Artigas, F. 2013, European 
Neuropsychopharmacology, 23, S393-4. 

33. Frampton, J. 2016, Drugs, 76(17), 1675-82.  
34. Al-Sukhni, M., Maruschak, N. A. and 

McIntyre, R. S. 2015, Expert Opinion on 
Drug Safety, 14(8), 1291-304. 

35. Conradi, H. J., Ormel, J. and de Jonge, P. 
2011, Psychological Medicine., 41(6), 1165-74.

36. Porter, R. J., Bourke, C. and Gallagher, P. 
2007, Australia and New Zealand Journal of 
Psychiatry, 41,115-28. 

37. Hammar, A. and Ardal, G. 2009, Frontiers 
in Human Neuroscience, 3, 26. 

38. Baune, B. T., Miller, R., McAfoose, J., 
Johnson, M., Quirk, F. and Mitchel, D. 
2010, Psychiatry Research, 76, 183-9. 

39. Amargos-Bosch, M., Bortolozzi, A., Puig, 
M. V., Serrats, J., Adell, A., Celada, P., 
Toth, M., Mengod, G. and Artigas, F. 2004, 
Cerebral Cortex, 14(3), 281-99. 

40. Gartside, S. E., Hajos-Korcsok, E., Bagdy, 
E., Harsing, L. G. Jr., Sharp, T. and Hajos, 
M. 2000, Neuroscience, 98(2), 295-300. 

41. Hajos, M., Gartside, S. E., Varga, V. and 
Sharp, T. 2003, Neuropharmacology, 45(1), 
72-81. 

42. de Groote, L., Klompmakers, A. A., Olivier, 
B. and Westenberg, H. G. 2003, Naunyn-
Schmiedebergs Archive of Pharmacology, 
367(2), 89-94. 

43. Tanaka, E. and North, R. A. 1993, Journal
of Neurophysiology, 69(5), 1749-57.  

44. Egeland, M., Warner-Schmidt, J., 
Greengard, P. and Svenningsson, P. 2011, 
Neuropharmacology, 61(3), 442-50. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

44                                                                                                                        Ng Chong Guan et al.

62. Shors, T. J., Townsend, D. A., Zhao, M., 
Kozorovitskiy, Y. and Gould, E. 2002, 
Hippocampus, 12, 578-84. 

63. Guilloux, J. P., Mendez-David, I., Pehrson, 
A., Guiard, B. P., Reperant, C., Orvoen, S., 
Gardier, A. M., Hen, R., Ebert, B., Miller, 
S., Sanchez, C. and David, D. J. 2013, 
Neuropharmacology, 73, 147-59. 

 

61. Saxe, M. D., Battaglia, F., Wang, J. W., 
Malleret, G., David, D. J., Monckton, J. E., 
Garcia, A. D., Sofroniew, M. V., Kandel, 
E. R., Santarelli, L., Hen, R. and Drew, M. 
R. 2006, Proceedings of the National 
Academy of Sciences of the United States 
of America, 103, 17501-6. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


