
Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Original article  279

0268-1315 Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.� DOI: 10.1097/YIC.0000000000000376

Vortioxetine improves cognition in mild cognitive impairment
Sheng Neng Tan and Carol Tan

This study investigated the effects of vortioxetine 
on cognitive function in adults with mild cognitive 
impairment (MCI). This single-arm, open-label, phase II 
study enrolled 111 adults with MCI without depressive 
symptoms to receive 5–10 mg/day vortioxetine for 
6 months. Main outcomes assessed: cognitive function 
[Montreal Cognitive Assessment (MoCA); Digit Symbol 
Substitution Test (DSST)], disease severity [Clinical 
Dementia Rating (CDR)], clinician-assessed improvement 
and safety. Mean MoCA score increased from 24.2 
points (baseline) to 29.7 points (month 6), placing most 
subjects within the cognitively normal range (≥26 points). 
Compared with baseline, MoCA and DSST scores were 
significantly improved at months 1, 3 and 6 (P < 0.001 
for all). Global CDR scores significantly improved from 
baseline to month 6 (mean change −0.37 points; P < 0.001), 
representing an improvement from very mild impairment 
(0.50 points) to cognitively normal status (0.13 points), 
mainly in CDR memory scores. At month 6, 89.6% of 
subjects had improved disease severity. Adverse events 

and adverse drug reactions were reported in 9.9% (n = 11) 
and 2.7% (n = 3) of subjects, respectively. Vortioxetine 
treatment was associated with significant improvement 
in cognitive function and a favorable safety profile in 
community-dwelling older adults with MCI. Given the lack 
of evidence for efficacious pharmacologic interventions 
for MCI, our results are encouraging and warrant further 
investigation. Int Clin Psychopharmacol 36: 279–287 
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Kluwer Health, Inc.
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Introduction
Mild cognitive impairment (MCI) is defined as a decline 
in cognitive function beyond the effect of normal aging, 
but which does not severely compromise activities of 
daily living (Petersen et al., 1999). From population-based 
epidemiologic studies, the estimated prevalence of MCI 
ranges from 3 to 42% in older adults (Ward et al., 2012). In 
a meta-analysis, the MCI incidence rate for elderly aged 
75 to >85 years was estimated at 22.5–60.1 per 1000 per-
son-years, with the incidence of MCI increasing as age 
progresses (Gillis et al., 2019).

MCI is a clinically meaningful stage that often precedes 
dementia or Alzheimer’s disease (Petersen et al., 2009). 
Studies indicate a significantly elevated risk of dementia 
in individuals with MCI (Roberts et al., 2014); although 
some individuals with MCI appear to remain stable or 
improve over time, >50% progress to dementia within 
5 years (Gauthier et al., 2006). Individuals with MCI may 
have a higher annual conversation rate to Alzheimer’s 
disease (3–10% among those identified in community 

settings and 10–15% in speciality clinics) (Michaud et al., 
2017). In addition, progressive cognitive impairment also 
results in deterioration of functional independence and 
quality of life. It is estimated that a third of individuals 
with MCI face challenges in managing everyday tasks 
that depend heavily on memory and complex reason-
ing (Aretouli and Brandt, 2010). There are currently no 
pharmacologic or other treatments approved specifically 
for MCI, and no strong evidence to support interven-
tions studied to date (Petersen et al., 2018; Kasper et al., 
2020). Approaches currently explored include potential 
disease-modifying drugs and cognitive interventions 
(Karakaya et al., 2013), but randomized controlled trials 
(RCTs) have not identified efficacious pharmacologic 
interventions for MCI. For example, findings from RCTs 
and meta-analyses of RCTs of cholinesterase inhibitors, 
including donepezil, rivastigmine and galantamine, have 
been inconclusive, providing little or no strong evidence 
that these significantly improve cognition or function in 
individuals with MCI (Salloway et al., 2004; Feldman et 
al., 2007; Winblad et al., 2008; Doody et al., 2009; Russ and 
Morling, 2012; Fitzpatrick-Lewis et al., 2015; Matsunaga 
et al., 2019).

Cognitive function is a broad construct, encompassing 
a wide range of domains, including memory, attention, 
perception, problem-solving, psychomotor ability and 
social intactness (McDougall, 1990). Compared with 
healthy individuals, individuals with MCI demonstrate 

Supplemental Digital Content is available for this article. Direct URL citations 
appear in the printed text and are provided in the HTML and PDF versions of this 
article on the journal's website, www.intclinpsychopharm.com

This is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to download and share the work provided it is 
properly cited. The work cannot be changed in any way or used commercially 
without permission from the journal.

mailto:vort_mci_study@pm.me
www.intclinpsychopharm.com
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

280  International Clinical Psychopharmacology  2021, Vol 36 No 6

diminished function across multiple aspects of cognitive 
performance, including memory, planning and organiza-
tion, language, visuospatial skills and divided attention 
(Farias et al., 2006; Aretouli and Brandt, 2010). Due to 
the multidomain nature of cognitive performance, a 
range of assessment tools may be used to measure the 
degree of impairment across various aspects of cognition 
(McDougall, 1990). The Montreal Cognitive Assessment 
(MoCA) and Digit Symbol Substitution Test (DSST) 
are objective neuropsychologic tests that assess a range 
of cognitive domains supporting independent function-
ing, including executive function, memory, attention and 
visuospatial perception and cognition (Wechsler, 1944; 
Nasreddine et al., 2005; Dickinson et al., 2007; Jaeger, 
2018). Compared with the Mini-Mental State Exam 
(MMSE), a general cognitive instrument, the MoCA has 
higher sensitivity (90 versus 18%) and comparable spec-
ificity (87 versus 100%), making it suitable for detecting 
MCI (Nasreddine et al., 2005). In a systematic review, 
80% of included studies demonstrated that MoCA was 
superior to MMSE in detecting MCI in elderly individ-
uals (Pinto et al., 2019). The Clinical Dementia Rating 
(CDR) scale is used for clinical staging of dementia and 
cognitive impairment (Morris, 1993). The CDR assesses 
impairment in six distinct domains of cognitive and func-
tional performance and synthesizes these domain scores 
into a measure of global disease severity.

Vortioxetine, a selective serotonin reuptake inhibitor 
and serotonin modulator with multiple pharmacologic 
actions, is currently approved for treating major depres-
sive disorder (MDD). Besides inhibiting the serotonin 
transporter and modulating various serotonin receptors, 
vortioxetine has indirect effects on other systems, includ-
ing the dopaminergic, noradrenergic and histaminergic 
systems (Bennabi et al., 2019). It has been proposed that 
vortioxetine’s multimodal activity underlies its effects 
on cognitive function (McIntyre et al., 2014; Baune et al., 
2018; Bennabi et al., 2019), through putative mechanisms 
such as increasing glutamate neurotransmission and 
neuroplasticity in regions such as the prefrontal cortex 
(Sanchez et al., 2015; Baune et al., 2018).

Research in MDD patients indicates that vortioxetine 
has positive effects on cognitive performance. In a net-
work meta-analysis of 12 RCTs, vortioxetine was the 
only antidepressant that significantly improved cog-
nitive outcomes (DSST performance) compared with 
placebo (Baune et al., 2018). Three placebo-controlled 
RCTs showed that vortioxetine was associated with sig-
nificantly improved DSST performance and that this 
effect was largely independent of vortioxetine’s effect on 
depressive symptoms (Katona et al., 2012; McIntyre et al., 
2014; Mahableshwarkar et al., 2015). Vortioxetine’s posi-
tive effect on cognitive function has also been observed 
in subjects with no history of MDD. In an RCT, healthy 
controls receiving vortioxetine demonstrated significant 

improvements in the trail-making test (executive func-
tion, visuospatial processing) and in the subject-rated 
Perceived Deficits Questionnaire (Smith et al., 2018). In 
light of vortioxetine’s effects on cognitive function, this 
study was designed to investigate the effect of vortioxe-
tine in individuals diagnosed with MCI.

Methods
Study design
This study was a single-arm, open-label, phase II study 
of vortioxetine treatment in adults diagnosed with MCI, 
without depressive symptoms. The study was conducted 
from October 2019 to August 2020 at one site in Singapore. 
Subjects were recruited via a community-based cognitive 
screening program for older adults. The study protocol was 
approved by Parkway Independent Ethics Committee 
before study initiation. The study was conducted in 
accordance with the principles of the Declaration of 
Helsinki and locally applicable regulatory requirements. 
The study was approved for conduct in Singapore by the 
Health Sciences Authority (CTA1900075). All subjects 
provided written informed consent before any study-re-
lated activities were undertaken.

Subjects
Adults were eligible for the study if they were diag-
nosed with MCI (global CDR score ≥0.5), had a baseline 
MoCA score between 20 and 25 (≤10 years of education) 
or 20 and 26 (>10 years of education), a Patient Health 
Questionnaire 9 (PHQ-9) score of ≤4 and had provided 
written informed consent. Exclusion criteria included: 
diagnosis of any dementia; history of seizures, alcoholism, 
drug abuse and Parkinson’s disease; known intolerance 
to vortioxetine; concomitant use of medications such as 
antidementia medications, anticonvulsants, antiParkin-
son medications, hypnotics, anxiolytics, antipsychotics, 
centrally-acting antihypertensives and cognition enhanc-
ers; and pregnant/lactating women.

Treatment and assessment schedule
Subjects were initiated on vortioxetine (5  mg/day) at 
baseline. This daily dose could be up-titrated at months 1 
and 3 in 5 mg increments at the discretion of the study 
investigators if the subject’s MoCA score did not improve 
from the previous visit. Assessments were performed at 
baseline and months 1, 3 and 6. The compliance rate was 
assessed based on subject interviews and counting of 
leftover pills.

Outcome measures
The effects of vortioxetine were assessed using MoCA, 
DSST, the Clinician Interview-Based Impression of 
Change plus Caregiver Input (CIBIC+) CDR, and the 
Functional Activities Questionnaire (FAQ).

The MoCA is a cognitive assessment tool comprising 
various tasks that assess a range of cognitive functions, 
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including memory, executive function, attention, concen-
tration, orientation, language and visuospatial cognition 
(Nasreddine et al., 2005). Its score range spans 0–30 points 
(lower scores denote more severe cognitive impairment). 
Studies demonstrate that using country-specific score 
cutoffs increases MoCA’s sensitivity in detecting MCI 
(Lee et al., 2008; Wen et al., 2008; Ng et al., 2013). This 
study used a country-specific score window of 20–25 
(≤10 years of education) or 20–26 (>10 years of education) 
that was previously identified as supporting the diagnosis 
of MCI (Ng et al., 2013).

The DSST is a cognitive assessment tool that assesses 
a variety of functions, including executive function, pro-
cessing speed, attention, spatial perception and visual 
scanning (Wechsler, 1944; Dickinson et al., 2007; Jaeger, 
2018). The DSST score equals the number of correctly 
matched number-symbol pairs, and spans from 0 points 
to a maximum of 90 points, with higher scores denot-
ing better cognitive function. The DSST is a sensitive 
assessment tool for monitoring changes in cognitive per-
formance over time, and has been used in a wide range of 
clinical populations, including subjects with MCI, MDD 
and other cognitive disorders (Wechsler, 1944; Dickinson 
et al., 2007; Jaeger, 2018). In one study, the mean DSST 
score for a population of community-dwelling older indi-
viduals was 51.8 points; in contrast, individuals within 
this population with self-reported subjective cognitive 
decline had a mean DSST score of 37.9, almost 14 points 
lower (Brody et al., 2019). In association with an indi-
vidual’s modified MMSE score, a mean DSST score of 
41.7 (SD 12.1) suggests normal cognitive performance, 
whereas a mean DSST score of 28.3 (SD 11.0) suggests 
impaired cognitive function associated with greater risk 
of MCI (Rosano et al., 2016).

The CIBIC+ is an interview-based, physician-rated assess-
ment of disease improvement relative to the initial assess-
ment at baseline (Schneider et al., 1997). The assessment 
takes cognitive (specifically attention, concentration, ori-
entation, memory, language, motor activity, judgment and 
problem solving), behavioral, functional and general perfor-
mance into consideration. Informed by subject and inform-
ant interviews, CIBIC+ is based on a seven-point ordinal 
scale, from ‘marked worsening’ to ‘very much improved’.

The CDR is a physician-rated assessment used to char-
acterize disease severity in six domains of cognitive and 
functional performance: memory, orientation, judgment 
and problem solving, community affairs, home and hob-
bies, and personal care. A global CDR score is produced 
from the individual scores of the six domains using an 
algorithm (Morris, 1993). Both the global and individual 
domain scores use a five-point scale (0, 0.5, 1, 2, 3) (0: ‘nor-
mal functioning’; 0.5: ‘very mild impairment/dementia’; 
3: ‘severe impairment/dementia’). A global score of 0.5 is 
commonly used as a cutoff value supporting the diagnosis 
of MCI (Hughes et al., 1982; Petersen et al., 1999).

The FAQ is a 10-item, informant-reported questionnaire 
used to assess the functional ability for activities of daily 
living (Pfeffer et al., 1982; Tabert et al., 2002; Teng et al., 
2010). The cumulative score range is 0–30, with higher 
scores denoting higher levels of functional dependency.

Safety assessments included adverse events and adverse 
drug reactions (ADRs), defined as adverse events that 
were assessed by the investigators to be possibly related 
to the study treatment.

Statistical analyses
The primary outcome measure was the change in mean 
MoCA score from baseline to month 6. The changes in 
mean MoCA score from baseline to each visit were also 
evaluated. Assuming a two-unit improvement in mean 
MoCA score from baseline to month 6 (Wong et al., 2017; 
Wu et al., 2019) and a seven-unit SD of this improve-
ment, 99 subjects would be required for detecting this 
difference with 80% power at 5% significance level. The 
final sample size of 124 subjects was planned based on an 
expected attrition rate of 20%.

Efficacy analyses were performed for both the inten-
tion-to-treat (ITT) and per-protocol analysis sets. The 
ITT analysis set consisted of subjects who received at 
least one dose of vortioxetine and had preintervention 
and at least one postintervention assessment of efficacy. 
The per-protocol analysis set was a subset of the ITT 
analysis set and consisted of subjects who completed 
all scheduled visits without major protocol deviations 
or violations. Safety analyses were performed for the 
safety analysis set, which included all subjects who had 
at least one safety follow-up. Statistical significance of 
changes from baseline to month 6 and other time-points 
in primary (MoCA) and secondary outcomes (DSST, 
CIBIC+, CDR, FAQ) was evaluated using paired t-tests. 
Subject demographics, study treatment and relevant 
efficacy and safety outcomes were summarized using 
descriptive statistics. SAS Version 9.2 (SAS Institute 
Inc; Cary, North Carolina, USA) was used for all statis-
tical analyses.

Results
Patient disposition and baseline characteristics
A total of 111 subjects were enrolled in the study, of which 
40.5% of subjects eventually discontinued. The number 
of subjects discontinued and remaining in the study at 
each time-point are presented in Supplementary Table 1, 
Supplemental digital content 1, http://links.lww.com/ICP/
A88. Only a minority of discontinuations (15.6%) were 
due to adverse events. The majority (71.1%) of discontin-
uations were due to other reasons. The higher-than-ex-
pected number of discontinuations was attributed to 
disruptions and restrictions mandated due to COVID-19. 
The ITT population consisted of 83 subjects, and the 
per-protocol population consisted of 55 subjects.

http://links.lww.com/ICP/A88
http://links.lww.com/ICP/A88
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The study cohort was mostly elderly (median age 
70 years), female (65.8%) and had a median of 10 years of 
education (Table 1). All subjects were Asian. Most were 
not working or retired (74.7%) and were married (86.5%).

At baseline, all subjects had MoCA scores supporting the 
diagnosis of MCI (20.0–26.0 points), and PHQ-9 scores 
suggesting that no subjects had depression (0–4.0 points). 
The median DSST score was 31.5 points, suggesting sig-
nificantly impaired cognitive function, and in the range 
of scores associated with subjective cognitive decline 
and greater risk of MCI (Rosano et al., 2016; Brody et 
al., 2019). All subjects had a baseline global CDR score 
of 0.50, supporting the diagnosis of MCI (Hughes et al., 
1982; Petersen et al., 2009). Of the six CDR domains, only 
the memory domain scores indicated very mild impair-
ment (median: 0.50 points). The scores in each of the 
other domains (median: 0 points) indicated normal func-
tioning at baseline. The baseline FAQ score (median: 6.0 
points) was indicative of some level of functional impair-
ment but was only based on 10 informants.

Study treatment
The average daily dose of vortioxetine received was 
5  mg. Except for one subject who was up-titrated to 

10 mg daily at month 3, all subjects received 5 mg vorti-
oxetine per day throughout the study. The median time 
on treatment was more than 5 months and the median 
treatment compliance rate was approximately 95%.

Effect of vortioxetine on measures of cognitive function
Montreal Cognitive Assessment
The mean MoCA score increased from 24.2 points at 
baseline to 29.7 points at month 6. At the end of the 
study, all subjects had MoCA scores ≥26 points, indi-
cating that the majority of subjects had returned to a 
level of normal cognitive function (Fig. 1a). Compared 
with baseline, the mean MoCA score was significantly 
improved at months 1, 3 and 6 (Fig. 1b; P < 0.001 for all 
time-points).

Digit Symbol Substitution Test
Compared with baseline, the mean DSST score was 
significantly increased at months 1, 3 and 6 (Fig.  2; 
P < 0.001 for all time-points). At month 6, the mean 
DSST score had increased by 11.6 (95% CI, 9.5–13.8) 
points, indicating significant improvements in cogni-
tive function.

Clinician Interview-Based Impression of Change plus 
Caregiver Input CDR, and the , Clinical Dementia 
Rating and Functional Activities Questionnaire
At the end of the study, the CIBIC+ assessment was 
improved in the majority of subjects, indicating global 
improvements in disease state (Fig. 3). Nearly all (89.6%) 
subjects demonstrated improvement in the overall 
CIBIC+ assessment, with almost two-thirds (65.7%) of all 
subjects being much or very much improved. Less than 
10% experienced no change, and only 3% were assessed 
to have minimal worsening (Fig. 3a). A similar trend was 
observed in the assessments from the CIBIC+ subject’s 
interview (Fig. 3b). The low number of responses for the 
informant’s interview (N = 7) precluded meaningful inter-
pretation of these data.

Compared with baseline, the mean global CDR score was 
significantly improved at month 6 (Fig. 4; −0.37 points; 
P < 0.001). Mean global CDR score improved from 0.50 
(very mild impairment) at baseline to 0.13 (cognitively 
normal range) at the end of the study. Significant improve-
ment was observed only in the memory domain, from 
very mild impairment at baseline (mean: 0.51 points) 
to the cognitively normal range (mean: 0.13 points) at 
month 6. Mean scores in the other domains indicated no 
appreciable impairment at baseline and throughout the 
study.

There were no significant changes from baseline in mean 
FAQ score. Due to the low number of available responses 
at baseline (N = 9) and end of study (N = 4), we were una-
ble to meaningfully interpret potential changes in func-
tional ability.

Table 1  Subject characteristics

Summary of demographic and baseline characteristics N = 111

Age (years)
  Mean (SD) 69 (9.6)
  Median (min, max) 70 (42, 92)
Sex
  Male 38 (34.2)
  Female 73 (65.8)
Years of education (years)
  Mean (SD) 9.5 (5.5)
  Median (min, max) 10 (0, 20)
Work status
  Employed 22 (19.8)
  Self-employed 6 (5.4)
  Retired 42 (37.8)
  Not employed 41 (36.9)
Marital status
  Single 4 (3.6)
  Married 96 (86.5)
  Divorced 3 (2.7)
  Widow/widower 8 (7.2)
PHQ-9 score
  Median (min, max) 0 (0, 4)
MoCA score
  Mean (SD) 24.1 (1.7)
  Median (min, max) 24 (20, 26)
DSST score (n = 110)
  Mean (SD) 33.0 (13.0)
  Median (min, max) 31.5 (9, 73)
CDR global score
  Mean (SD) 0.5 (0)
  Median (min, max) 0.5 (0.5, 0.5)
FAQ score (n = 10)
  Mean (SD) 6.6 (7.1)
  Median (min, max) 6 (0, 24)

n (%) unless otherwise stated. Percentages are based on the total number of 
enrolled subjects (N = 111).
CDR, Clinical Dementia Rating; DSST, Digit Symbol Substitution Test; FAQ, 
Functional Activities Questionnaire; MoCA, Montreal Cognitive Assessment; 
PHQ-9, Patient Health Questionnaire 9.
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For all study assessments, findings in the ITT analysis 
set and per-protocol analysis set (data not shown) were 
similar.

Safety
A total of 11 subjects (9.9%) reported adverse events. 
Three subjects (2.7%) reported four ADRs, none of 
which were serious or severe (Supplementary Table 2, 
Supplemental digital content 1, http://links.lww.com/ICP/
A88). The most common ADR reported was nausea (two 
subjects; 1.8%). The others were headache (one subject; 

0.9%) and gastritis (one subject; 0.9%). There were no 
changes to study product administration due to the 
occurrence of ADRs.

Discussion
This study assessed the effects of vortioxetine on cogni-
tive function in community-dwelling older adults diag-
nosed with MCI, without depressive symptoms. In this 
study, vortioxetine treatment was associated with large 
and clinically meaningful improvements in cognitive 
function and a favorable safety profile. The findings of 

(a) (b)

Fig. 1

Montreal Cognitive Assessment (MoCA) scores (intention-to-treat analysis set). (a) Mean MoCA scores at baseline, month 1, month 3 and month 
6. Error bars represent SD. (b) Mean change from baseline in MoCA scores. Error bars represent 95% confidence interval (CI) of mean. aMoCA 
score range for mild cognitive impairment: 20–25 (≤ 10 years of education); 26 (>10 years of education); normal: ≥25/26–30; dementia: <20. 
*P < 0.001 (paired t-test).

(a) (b)

Fig. 2

Digit Symbol Substitution Test (DSST) scores (intention-to-treat analysis set). (a) Mean DSST scores at baseline, month 1, month 3 and month 6. 
Error bars represent SD. (b) Mean change from baseline in DSST scores. Error bars represent 95% confidence interval (CI) of mean. *P < 0.001 
(paired t-test).

http://links.lww.com/ICP/A88
http://links.lww.com/ICP/A88
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this study provide encouraging initial evidence for vor-
tioxetine’s effect in individuals with MCI, a condition 
which currently has no approved pharmacologic treat-
ments (Petersen et al., 2018; Kasper et al., 2020).

All enrolled subjects had baseline MoCA and global CDR 
scores consistent with the diagnosis of MCI. By the end 
of the study, both MoCA and global CDR scores were 
significantly improved, and most subjects had MoCA and 

(a) (b) (c)

Fig. 3

Clinician Interview-Based Impression of Change plus Caregiver Input (CIBIC+) assessment at end of study (intention-to-treat analysis set).

Fig. 4

Mean Clinical Dementia Rating (CDR) scores at baseline and at month 6 (intention-to-treat analysis set). Error bars represent SD. N at base-
line = 83; N at month 6 = 66. *P < 0.001 (paired t-test).
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global CDR scores in the cognitively normal range. These 
findings on vortioxetine-associated cognitive effects were 
further reinforced by the significant improvement (>10 
points) seen in DSST performance, another widely used 
cognitive outcome measure.

Compared with baseline, the mean MoCA score was sig-
nificantly improved at all time points. In our study, mean 
MoCA score was significantly increased from baseline 
(24.2 points) to month 3 (29.7 points). This improve-
ment in cognitive performance was comparable to that 
observed in a study of 10 mg vortioxetine treatment in 
MDD patients, where mean MoCA score significantly 
improved from baseline (26.7 points) to month 3 (29.1 
points) (Fernandez-Miranda et al., 2017).

Similarly, significant improvements in DSST perfor-
mance from baseline were observed at all time points. 
The observed increase in mean DSST score at month 3 
(7.8 points) was within the range of improvements at 
week 8 in three RCTs of 5–20 mg vortioxetine treatment 
in MDD patients (2.8–9.0 points) (Katona et al., 2012; 
McIntyre et al., 2014; Mahableshwarkar et al., 2015). As 
our study excluded subjects with depression, the findings 
appear consistent with the direct effects of vortioxetine 
on cognition, rather than indirect effects through the 
improvement of depressive symptoms. Within the three 
RCTs that showed significantly greater improvement in 
DSST scores with vortioxetine compared with placebo, 
subgroup and path analyses indicated that these improve-
ments were largely independent of vortioxetine’s effect 
on depressive symptoms (Katona et al., 2012; McIntyre et 
al., 2014; Mahableshwarkar et al., 2015).

The significant improvements in DSST performance 
seen in our study appear clinically meaningful in a 
community setting. Taking as a reference point a large, 
nationally-representative US health survey of communi-
ty-dwelling older adults, baseline DSST performance in 
our study (mean: 33.0 points) was similar to that of the 
US survey participants with subjective cognitive decline 
(mean: 37.9 points) (Brody et al., 2019). After vortioxetine 
treatment, DSST performance in our study (mean: 45.5 
points; median age: 70 years) improved to a level com-
parable to that in the overall population in the US sur-
vey (mean: 47.9 points; age range: 70–79 years) (Brody et 
al., 2019). Encouragingly, the improvement in our study 
appears larger than that observed in earlier trials involv-
ing other classes of pharmacologic treatments for MCI. 
For example, the >10-point improvement in mean DSST 
score is approximately four times larger than in place-
bo-controlled RCTs of galantamine (nonstatistically-sig-
nificant mean improvement of 2.3–2.4 points at month 
12), suggesting that vortioxetine could have a potentially 
large effect on cognitive function (Winblad et al., 2008). 
We also considered the possible contribution of practice 
effects, which have been described for a number of neu-
ropsychologic tests (Calamia et al., 2012). In a study of 

MCI subjects with baseline DSST scores similar to that 
of our study (31.1 versus 31.5 points), practice effects 
were associated with a 2.4-point improvement in DSST 
scores (2–3 week retest interval) (Jutten et al., 2018). 
As improvements in DSST performance in our study 
appear larger than those previously reported for practice 
effects (Jutten et al., 2018), in our view it is less likely that 
improvements observed in our study were from practice 
effects alone.

The cognitive improvements observed in objective 
neuropsychologic tests were further supported by phy-
sician-based assessments of improvements in disease 
state and severity. The CIBIC+ overall assessment 
demonstrated that nearly all subjects experienced global 
improvements in disease state. Additionally, significant 
improvement in mean global CDR score indicated that 
disease severity improved with vortioxetine treatment, 
from very mild impairment consistent with MCI to cog-
nitively normal status.

Taken together, the MoCA, DSST, CIBIC+ and global 
CDR assessments suggest vortioxetine treatment was 
associated with improvements across a range of cognitive 
domains. This comprises memory, as well as attention, 
orientation, executive function and concentration. These 
findings are consistent with the multidomain effects 
described in a post hoc analysis of an RCT of vortioxetine 
treatment in MDD patients (Harrison et al., 2016). In this 
analysis, improved DSST performance was attributed 
to vortioxetine’s positive effect on memory, executive 
function, attention and processing speed (Harrison et al., 
2016). Vortioxetine thus appears to have a positive effect 
on multiple cognitive domains relevant to the demands 
of daily living in the community setting.

CDR domain-specific scores demonstrated that memory 
was improved, from very mild impairment consistent with 
MCI toward a cognitively normal state. This observed 
effect on memory is consistent with RCTs, where a sig-
nificant improvement in memory-related assessments 
such as the Rey Auditory Verbal Learning Test were 
observed in vortioxetine-treated MDD patients (Katona 
et al., 2012; McIntyre et al., 2014). As all other domain 
scores indicated no appreciable impairment at baseline, 
it was not possible to draw conclusions about the effect 
of vortioxetine on these domains.

Treatment with vortioxetine for up to 6 months was 
associated with a favorable safety profile. The observed 
proportion of subjects with adverse events in our study 
(9.9%) was lower than that estimated in a pooled safety 
analysis of 11 RCTs in MDD patients (64.9% of patients 
with treatment-emergent adverse events; average vor-
tioxetine dose 5  mg/day, duration 6–8 weeks) (Baldwin 
et al., 2016). Nausea was the most common ADR in our 
study, consistent with vortioxetine’s expected side effect 
profile from clinical studies (Baldwin et al., 2016).
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This study had a number of limitations. First, the study 
was an open-label, single-arm study without a comparator 
group. Although these results indicate that vortioxetine 
treatment had positive effects on cognitive function, it 
is possible that nontreatment-specific factors related to 
study participation, such as increased interaction with 
clinicians and frequent assessment or practice effects, 
could have also contributed to improvement (Sanderson 
et al., 2013). It is also possible that, in some cases, the 
MCI was temporary and could have resolved without 
treatment. Some longitudinal studies have documented 
reversion to normal cognition in a proportion of subjects 
diagnosed with MCI, although subjects who revert to 
normal cognition may remain at higher risk of progres-
sion to dementia than individuals who have never been 
diagnosed with MCI (Canevelli et al., 2016; Aerts et al., 
2017; Petersen et al., 2018). Nevertheless, the significant 
improvements in cognition observed are promising and 
appear to be consistent with the direct effect of vortiox-
etine on cognition, as demonstrated in RCTs conducted 
with MDD patients (Katona et al., 2012; McIntyre et al., 
2014; Mahableshwarkar et al., 2015). Controlled studies 
(placebo or other investigational treatments) would be 
needed to quantify the effects of vortioxetine treatment 
on cognition and function in subjects across the spectrum 
of MCI.

Although the overall sample size was reduced due to 
a higher-than-expected withdrawal rate in this study, 
improvements in key outcomes were statistically sig-
nificant at all time points in both the ITT and per-pro-
tocol analyses. Furthermore, mean MoCA and DSST 
scores were already significantly improved by month 1, 
when three-quarters (74.8%) of subjects were still in 
the study. The majority of withdrawals were attributed 
to COVID-19-related disruptions and restrictions, rather 
than adverse events.

Subjects in the study received relatively lower doses of 
vortioxetine (5  mg/day for all except one subject, who 
was up-titrated to 10  mg/day at month 3) The recom-
mended starting dose for the elderly is 5 mg, compared 
with the recommended starting dose of 10 mg for adults 
(H. Lundbeck A/S, 2021). Encouragingly, improvements 
in cognitive function were readily perceived even with 
this low dose, and adverse effects were minimal.

Conclusion
In this open-label, single-arm study, vortioxetine was 
associated with an overall improvement in cognitive 
function in community-dwelling older adults with MCI 
without depression. Our findings also demonstrated that 
vortioxetine treatment for up to 6 months was associated 
with a favorable safety profile. Given the lack of evidence 
for interventions for MCI, the present study’s results are 
encouraging and warrant further investigation.
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