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INTRODUCTION

Cognitive function in major depressive disorder (MDD) can 
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be assessed by subjective or objective measures.1-3 Cognitive 
complaint (CC) is a self-reported decline in cognitive function 
compared to a previous state.3,4 CC is referred to with different 
nomenclatures in various studies. Subjective memory com-
plaints, subjective cognitive decline, perceived forgetfulness, or 
cognitive concern constitute the operational definition for 
CC.3-6 In some studies, CC is recognized as a possible identifi-
er of future objective cognitive impairment and incipient de-
mentia.7-10 In other cases, CC is not correlated strongly with 
concurrent level of cognitive function as evaluated by objec-
tive measures.3,11 Persons who complain of CC seem to have 
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greater chance of future objective cognitive decline than do 
individuals who do not have CC. Also, some cases of CC ac-
companied by neurodegenerative features seem to be at high-
er risk of future objective cognitive dysfunction.12,13

Despite ambiguous results on the relationship between ob-
jective cognitive impairment and CC, CC is common among 
individuals with MDD and has been reported to be associat-
ed with the presence and severity of depression in both 
community-dwelling and clinic-based samples.14 In the Di-
agnostic and Statistical Manual of Mental Disorders, fifth 
edition (DSM-5), the diagnostic criteria for MDD include 
“diminished ability to think or concentrate either by subjec-
tive account or as observed by others.”15 Thus, the MDD diag-
nostic criteria per se contain CC as a subjective cognitive 
symptom. A study describing the prevalence of patient-re-
ported symptoms in MDD identified “trouble in concentra-
tion,” which is a subjective cognitive symptom of MDD, as 
the second most frequently reported symptom in depressive 
episodes, which was reported in 73.5% of the patients.16,17 In 
a recent study, CC was associated more highly with the sever-
ity of depression and general functioning than was objective 
cognitive impairment.18 CC in MDD patients is correlated 
more closely with not only depressive symptoms, but also psy-
chosocial functioning compared to objective cognitive impair-
ment.19-23 Considering recent evidence suggesting a closer re-
lationship between CC and depression than between objective 
cognition and depression, CC might have a greater impact on 
depression than objective cognitive decline.

The currently available treatment guidelines for MDD typ-
ically suggest antidepressant monotherapy in major depressive 
episodes.24-26 A series of industry-sponsored, double-blind, and 
randomized placebo-controlled clinical trials have shown the 
efficacy of the antidepressant vortioxetine on objective cog-
nitive function, subjective CC, and depressive symptoms in 
MDD.27,28 In the same trial, duloxetine displayed superior ef-
ficacy on subjective CC and depressive symptoms but not on 
objective cognitive function improvement in MDD patients.27 
These results, along with evidence from a meta-analysis of the 
efficacy of antidepressants on the objective cognitive function 
of MDD patients, led to the recommendation of vortioxetine 
to MDD patients with cognitive impairment in the Canadian 
Network for Mood and Anxiety Treatments (CANMAT) 2016 
Clinical Guidelines for the Management of Adults with Major 
Depressive Disorder.26,29

Reddy et al.30 examined the effects of desvenlafaxine at a 
dose of 50 mg/day on objective cognitive function of MDD pa-
tients. In a 12-week, randomized, double-blind, and placebo-
controlled trial, desvenlafaxine displayed significant improve-
ment on working memory. However, subjective CC was not 
investigated in the study.30 In a study that compared the effects 

of the selective serotonin reuptake inhibitor (SSRI) escitalo-
pram (n=36) and the serotonin-norepinephrine reuptake in-
hibitor (SNRI) duloxetine in treating objective cognitive deficit 
for 24 weeks, both antidepressant treatments improved ob-
jective cognitive function.31 The improvement was notable in 
episodic memory and to a lesser extent in working memory, 
mental processing speed, and motor performance. However, 
subjective CC was not examined in the study.31

Considering the effects of subjective CC on depressive dis-
orders with respect to the poor clinical course and low levels 
of psychosocial functioning, an improved strategy for man-
agement of MDD with accompanying CC is needed. Despite 
the evidence on vortioxetine use in MDD patients with CC, 
studies to evaluate the efficacy of antidepressants other than 
vortioxetine and duloxetine in patients with both MDD and 
CC are scarce. Thus, it is imperative to compare the treatment 
outcomes of pharmacological treatments on MDD with ac-
companying CC.

The primary aim of this study was to compare the efficacy 
of three antidepressants (escitalopram, vortioxetine, and des-
venlafaxine) in ameliorating depressive symptoms. The sec-
ondary aim of the study was to compare the outcomes of the 
three antidepressant treatments for improvement of CC, anxi-
ety symptoms, quality of life (QoL), trajectory of functional 
status, and adverse effects. The intention of this study was to 
provide a resource to aid in choosing the optimal antidepres-
sant treatment in MDD accompanied by CC.

METHODS

Participants 
Subjects aged 19 to 65 years were drawn from outpatients 

who fulfilled the criteria for MDD without psychotic features 
according to DSM-5. Inclusion criteria were 1) subjects who 
exhibited a baseline score ≥14 on the 17-item Hamilton De-
pression Rating Scale (HAMD), 2) subjects who had subjec-
tive CC at baseline, and 3) subjects who did not receive ade-
quate antidepressant treatment, defined as ≥4 consecutive 
weeks of treatment at the recommended dosage for the partic-
ular antidepressant, prior to participation of the current study. 

Exclusion criteria were current or past comorbid diagnosis of 
schizophrenia, schizoaffective disorder, schizophreniform dis-
order, delusional disorder, a psychotic disorder not otherwise 
specified, mood-congruent or mood-incongruent psychotic 
features, bipolar disorder, alcohol or substance-use disorder, 
organic mental disorder including dementia, eating disorder, 
or obsessive compulsive disorder; presence of a seizure dis-
order or comorbid serious medical illness including hyper- 
or hypothyroidism; previous treatment with electroconvul-
sive therapy; currently pregnant/lactating women; and risk of 
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suicide. Subjects with an unclear history of antidepressant treat-
ment prior to the study entry were excluded. 

All patients provided medical and psychiatric history, and 
physical and routine laboratory examinations were carried out 
at the onset of the study. After a complete description of the 
study, written informed consent was obtained from all patients. 
This study was conducted in accordance with the code of eth-
ics of the World Medical Association (i.e., Declaration of Hel-
sinki). The current study was preregistered with the Clinical 
Research Information Service (CRIS) of the Korea Disease 
Control and Prevention Agency (Clinical Trial Registry, http://
cris.nih.go.kr/cris/en/: KCT0002173).

All participants provided written consent, and the protocol 
was approved by the Institutional Review Board of the Kang-
buk Samsung Hospital (IRB No. KBSMC 2018-04-004).

Treatment protocol 
This was a 6-week, prospective, randomized, rater-blinded, 

and active-controlled trial conducted from September 2016 
through December 2018 at five university hospitals across 
South Korea. Eligible subjects were randomized in a 1:1:1 ratio 
to receive one of three treatment arms: escitalopram, desven-
lafaxine, or vortioxetine. Drug dosages and titration schedules 
were based on the recommendations of the prescribing infor-
mation for each product and according to the judgment of the 
clinicians involved in the study (escitalopram [10–20 mg/day], 
desvenlafaxine [50–200 mg/day], or vortioxetine [10–20 mg/
day]). No other psychotropic drugs were allowed during the 
study period except benzodiazepines (up to 4 mg/day of loraz-
epam or equivalent) and hypnotics (up to 10 mg/day of zolpi-
dem or equivalent).

Assessments
Study patients were assessed at baseline and 2, 4, and 6 

weeks. The primary efficacy variables were change in the 17-
item HAMD and change in the Montgomery-Åsberg Depres-
sion Rating Scale (MADRS). The secondary efficacy measures 
were changes in the Perceived Deficits Questionnaire-De-
pression (PDQ-D) and British Columbia Cognitive Complaints 
Inventory (BC-CCI). Response was defined as a HAMD/
MADRS score improvement greater than 50% at the endpoint 
compared with baseline, and remission was defined as an 
HAMD score of 7 or less and a total MADRS score of 12 or 
less at the endpoint. Other instruments used were the Clini-
cal Global Impression-Severity (CGI-S), Hamilton Anxiety 
Rating Scale (HAMA), Clinically Useful Depression Out-
come Scale (CUDOS), Clinically Useful Anxiety Outcome 
Scale (CUXOS), Patient Health Questionnaire-15 (PHQ-15), 
Global Assessment of Functioning (GAF), and WHO Qual-
ity of Life Scale Abbreviated Version (WHOQOL-BREF). 

All assessors completed the same training module and were 
blinded to the patients’ conditions and prescribed medications. 

Safety was assessed via adverse events, vital signs, weight, 
and physical examination findings at each visit. Adverse events 
during the study period were recorded using the Systematic 
Assessment for Treatment Emergent Events-Specific Inquiry 
and were evaluated for severity and causal relationship to the 
study drug.

Perceived Deficits Questionnaire-Depression
The PDQ-D is a brief, self-reported questionnaire for eval-

uation of subjective cognitive symptoms in depressive patients. 
The PDQ-D consists of 20 items that represent four domains 
of cognitive function: attention/concentration, retrospective 
memory, prospective memory, and organization/planning. 
Each respondent rates the frequency of each complaint on a 
5-point Likert scale anchored from never [0] to almost always 
[4] in a self-report form; each domain is scored out of 20, and 
a higher score indicates more severe cognitive dysfunction.32 
The Korean version of the PDQ-D has been validated.2 

British Columbia Cognitive Complaints Inventory
The BC-CCI is a self-rated, rapid screening tool that assesses 

perceived cognitive difficulties specifically in patients with 
depression. The scale consists of 6 items assessing perceived 
problems with concentration, memory, thought expression, 
word choice, slow thinking, and difficulty solving problems in 
the past 7 days. Scores on each item (ranging from 0, not at all, 
to 3, very much) are summed to yield a total score ranging from 
0 to 18; scores of 0–4 are normal.33

Statistical analysis
Subjects who were randomized and received one or more 

doses of the study drug and had one or more post-baseline val-
ues for the primary and secondary efficacy assessments were 
included in the analysis set. All outcome measures are present-
ed as differences between the three groups of escitalopram vs. 
desvenlafaxine vs. vortioxetine. We compared baseline demo-
graphics and clinical characteristics among the groups using 
analysis of variance (ANOVA), the chi-square test, or Fisher’s 
exact test.

The primary endpoint (mean change in the total scores of 
HAMD and MADRS relative to baseline scores) was analyzed 
by a mixed model for repeated measures analysis of covari-
ance (ANCOVA), with the treatment group as the between-
subject factor. Age, sex, baseline HAMD score, baseline PDQ-
D score, regional center variability, benzodiazepine or zolpidem 
use at baseline, and other variables that were significantly dif-
ferent at baseline comparison were considered as the covari-
ates. Secondary endpoints (PDQ-D and BC-CCI) and other 
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variables (CGI-S, HAMA, CUDOS, CUXOS, PHQ-15, GAF, 
and WHOQOL-BREF) were analyzed in a similar manner 
to the primary endpoint. Response and remission rates were 
analyzed by multivariate logistic regression, with the same 
method as in the ANCOVA described above. Missing values 
were inputted using the last observation by carried forward 
approach. Additionally, the change in depressive symptom and 
CC in individual study groups were evaluated with paired t-
test of mean measure score (HAMD, MADRS, PDQ-D, and 
BC-CCI) between baseline and end-point.

Serious adverse events (AEs) were recorded from the date 
of informed consent to the last follow-up contact, and other 
AEs were documented from the beginning of drug adminis-
tration to the end of the follow-up period. In the present anal-
ysis, cases with items that were associated with more than 5% 
of subjects were considered significant drug-related AEs. AEs 
leading to discontinuation of the study drug or withdrawal 
from the study were documented.

Statistical significance was set at p<0.05 (two-tailed) for all 
tests. All statistical analyses were conducted using the Statistical 
Analysis System (SAS, version 9.1; SAS Institute, Inc., Cary, 
NC, USA) software package.

RESULTS

Baseline characteristics 
Of a total of 146 patients screened in the present study 

(Figure 1), 121 met inclusion criteria and were randomized 

to receive the study drugs (escitalopram, n=43; desvenlafax-
ine, n=38; vortioxetine, n=40). Baseline sociodemographic 
and clinical characteristics of the subjects are summarized in 
Table 1. The mean HAMD total score of the subjects at base-
line was 23.4, and the mean MADRS score was 29.3, indicat-
ing that the subjects experienced moderately severe events. The 
mean scores for PDQ-D and BC-CCI were 42.8 and 11.6, re-
spectively, indicating moderate-to-severe CC.

When comparing baseline characteristics of the three groups, 
there were no significant differences in socio-demographic or 
clinical characteristics (Table 1). There was no significant dif-
ference in the total scores of HAMD (p=0.207), MADRS (p= 
0.355), PDQ-D (p=0.434), or BC-CCI (p=0.985) at baseline. 
Further, the total scores of CGI-S, HAMA, CUDOS, CUXOS, 
PHQ-15, GAF, and WHOQOL-BREF at baseline were not sig-
nificantly different among the groups.

The mean doses of the antidepressant during the study pe-
riod were as follows (Supplementary Table 1 in the online-only 
Data Supplement): 6.0±1.9 mg/day at weeks 0–2, 11.2±3.3 mg/
day at weeks 2–4, 14.3±4.3 mg/day at weeks 4–6, and 15.3±5.3 
mg/day at week 6 in the escitalopram group; 65.2±21.2 mg/
day at weeks 0–2, 98.3±35.1 mg/day at weeks 2–4, 125.5±50.7 
mg/day at weeks 4–6, and 135.2±60.0 mg/day at week 6 in 
the desvenlafaxine group; 6.0±2.0 mg/day at weeks 0–2, 12.2± 
3.7 mg/day at weeks 2–4, 15.7±5.3 mg/day at weeks 4–6, and 
16.5±5.7 mg/day at week 6 in the vortioxetine group. The mean 
lorazepam-equivalent doses and amounts of zolpidem used 
during the study period were not significantly different 

Completed (N=26)

Screened (N=146)

Randomized (N=121)

   Prematurely discontinuated (N=12)
      - Adverse event (N=2)
      - Lack of efficacy (N=2)
      - Lost to f/u (N=7)
      - Protocol violation (N=0)
      - Others (N=1)

         Inclusion/exclusion criteria (N=15) 
         Lost to follow up (N=10)

Completed (N=30)

   Prematurely discontinuated (N=13)
      - Adverse event (N=3)
      - Lack of efficacy (N=2)
      - Lost to f/u (N=6)
      - Protocol violation (N=1)
      - Others (N=1)

   Prematurely discontinuated (N=13)
      - Adverse event (N=2)
      - Lack of efficacy (N=2)
      - Lost to f/u (N=7)
      - Protocol violation (N=1)
      - Others (N=1)

Completed (N=27)

Desvenlafaxine (N=38)Escitalopram (N=43) Vortioxetine (N=40)

Figure 1. Study enrollment and follow-up.
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among the groups at visitation points (Supplementary Table 
1 in the online-only Data Supplement).

Analyses of efficacy 
In the primary efficacy analysis, there were statistically sig-

nificant differences between escitalopram, desvenlafaxine, and 
vortioxetine in baseline-to-endpoint improvement in HAMD 
total score (overall p=0.025) after adjusting for potential con-
founding variables, as shown in Table 2. However, these dif-
ferences between escitalopram vs. desvenlafaxine (p=0.106), 
escitalopram vs. vortioxetine (p>0.999), and desvenlafaxine 
vs. vortioxetine (p=0.028) did not reach significance at week 6 
after Bonferroni correction for multiple comparisons. There 
were no significant differences between the three groups in 
MADRS change from baseline to week 6 (p=0.055).

In the secondary efficacy analysis, there was no difference 
between the three groups in PDQ-D (p=0.701) or BC-CCI (p= 

0.963) change from baseline to week 6. Other variables (CGI 
[p=0.238], HAMA [p=0.059], CUDOS [p=0.244], CUXOS 
[p=0.058], PHQ-15 [p=0.244], GAF [p=0.365], and WHO-
QOL-BREF [p=0.573]) did not show significant differences 
among the three groups. All treatment arm displayedan im-
provement in depressive symptoms or CC, with no differenc-
es among treatments at any time point throughout the treat-
ment (Figure 2 and Supplementary Table 2 in the online-only 
Data Supplement).

The change in the mean score of HAMD, MADRS, PDQ-D, 
and BC-CCI between the baseline and the endpoint in each 
group were assessed via paired t-test. All three antidepres-
sants displayed statistically significant change in the mean score 
of HAMD, MADRS, PDQ-D, and BC-CCI from baseline to 
end-point (HAMD [escitalopram: t=9.513, p<0.001; desven-
lafaxine: t=8.477, p<0.001; vortioxetine: t=7.112, p<0.001]) 
(MADRS [escitalopram: t=8.200, p<0.001; desvenlafaxine: 

Table 1. Baseline demographic characteristics and measure score

Characteristic
Total 

(N=121)
Escitalopram 

(N=43)
Desvenlafaxine 

(N=38)
Vortioxetine 

(N=40)
p

Male 52 (43.0) 16 (37.2) 15 (37.6) 21 (52.5) 0.323
Age (yr) 38.1±14.4 37.1±13.9 40.9±14.3 36.6±14.9 0.353
Married 78 (64.5) 28 (65.1) 24 (63.1) 26 (65.0) 0.927
Employed 43 (35.5) 16 (37.2) 13 (34.2) 14 (35.0) 0.897
Education level ≥college graduate 51 (42.1) 14 (32.6) 12 (31.6) 14 (35.0) 0.852
First onset depression 76 (62.8) 28 (65.1) 24 (63.1) 24 (60.0) 0.216
Number of past depressive episodes 1.6±1.3 1.7±1.4 1.6±1.4 1.5±1.3 0.821
Family history of depression 19 (15.7)   7 (16.3)   5 (13.2)   7 (17.5) 0.715
Current physical comorbidity at baseline 34 (28.1) 11 (25.6) 11 (28.9) 12 (30.0) 0.684
Previous history of antidepressant medication 20 (16.5)   7 (16.3)   6 (15.8)   7 (17.5) 0.610
Benzodiazepine or zolpidem use at baseline 71 (58.7) 25 (58.1) 23 (60.5) 23 (57.5) 0.245
Baseline score

HAMD 23.4±5.6 24.0±5.2 24.1±5.8 22.1±5.8 0.207
MADRS 29.3±6.8 29.6±6.0 30.2±7.5 28.0±7.0 0.355
PDQ-D 42.8±17.6 42.6±16.6 40.2±17.6 45.5±18.8 0.434
BC-CCI 11.6±3.9 11.5±3.5 11.6±4.0 11.7±4.1 0.985
CGI-S 4.5±1.0 4.5±1.1 4.6±1.1 4.4±0.8 0.662
HAMA 31.5±9.1 32.5±9.6 32.8±9.2 29.2±8.5 0.244
CUDOS 43.2±10.8 41.6±9.3 44.9±12.2 43.5±11.0 0.411
CUXOS 43.7±15.8 43.1±14.7 46.3±16.6 41.9±16.1 0.430
PHQ-15 29.1±6.0 29.2±6.1 29.5±6.5 28.7±5.4 0.811
GAF 53.4±9.5 52.1±10.1 53.9±7.6 54.2±10.8 0.502
WHOQOL-BREF 65.3±9.9 66.2±11.5 64.6±9.6 64.9±8.4 0.754

Values are presented as number (%) or mean±standard deviation. HAMD, Hamilton Depression Rating Scale; MADRS, Montgomery-Ås-
berg Depression Rating Scale; PDQ-D, Perceived Deficits Questionnaire-Depression; BC-CCI, British Columbia Cognitive Complaints In-
ventory; CGI-S, Clinical Global Impression-Severity; HAMA, Hamilton Anxiety Rating Scale; CUDOS, Clinically Useful Depression Out-
come Scale; CUXOS, Clinically Useful Anxiety Outcome Scale; PHQ-15, Patient Health Questionnaire-15; GAF, Global Assessment of 
Functioning; WHOQOL-BREF, WHO Quality of Life Scale Abbreviated Version
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t=9.249, p<0.001; vortioxetine: t=6.934, p<0.001]) (PDQ-D  
[escitalopram: t=8.285, p<0.001; desvenlafaxine: t=4.437, p< 
0.001; vortioxetine: t=4.768, p<0.001]) (BC-CCI [escitalopram: 
t=3.064, p=0.005; desvenlafaxine: t=3.655, p=0.001; vortiox-
etine: t=2.280, p=0.031]) (Figure 2).

The unadjusted MADRS response rate was significantly dif-
ferent among the three groups (χ2=11.038, degrees of free-
dom [df]=2, p=0.004). The MADRS response at week 6 was 
achieved in 25.6% (n=11), 44.7% (n=17), and 17.5% (n=7) of 
the subjects in the escitalopram, desvenlafaxine, and vortiox-
etine groups, respectively. There was no significant difference 
among the three groups in unadjusted HAMD response rate 
(χ2=4.910, df=2, p=0.086), HAMD remission rate (χ2=1.438, 
df=2, p=0.487), or MADRS remission rate (χ2=0.067, df=2, p= 
0.823). After adjusting for potential confounding variables, the 
desvenlafaxine group showed a significantly higher response 
rate according to HAMD (odds ratio [OR]=1.71, 95% confi-
dence interval [CI]=1.07–3.91) and MADRS (OR=1.63, 95% 
CI=1.27–2.42) compared to the vortioxetine group (Table 3). 
Compared to the escitalopram group, the desvenlafaxine group 
showed a significantly higher response rate for MADRS (OR= 
3.97, 95% CI=1.25–12.63). 

The remission rate of each antidepressants based on HAMD 
score were 16.3% (n=7), 23.7% (n=9) and 17.5% (n=7) for es-
citalopram, desvenlafaxine, and vortioxetine, respectively. The 
remission rate of individual antidepressant based on MADRS 
score were 18.6% (n=8), 18.4% (n=7), 17.5% (n=7) for escita-
lopram, desvenlafaxine, and vortioxetine, respectively. There 
were no significant differences among the three groups in ad-

Table 2. Mean changes from baseline to endpoint

Variable change 
at week 6

E (N=43) D (N=38) V (N=40)
p Difference (p)

E vs. D vs. V E vs. D E vs. V D vs. V
HAMD -10.0±1.0 -13.9±1.6 -8.9±1.2 0.025* 0.106 >0.999 0.028
MADRS -11.7±1.4 -15.3±1.7 -10.0±1.4 0.055 0.289 >0.999 0.054
PDQ-D -11.7±2.2 -14.4±3.2 -11.5±2.4 0.701 >0.999 >0.999 >0.999
BC-CCI -8.2±0.9 -8.0±0.7 -8.4±1.1 0.963 >0.999 >0.999 >0.999
CGI-S -1.3±0.2 -1.7±0.2 -1.2±0.2 0.238 0.581 >0.999 0.312
HAMA -13.0±1.8 -16.1±1.8 -10.2±1.4 0.059 0.606 0.654 0.054
CUDOS -14.1±2.0 -16.9±2.1 -11.7±2.1 0.244 >0.999 >0.999 0.282
CUXOS -13.4±3.4 -20.3±3.4 -12.9±2.1 0.058 0.073 >0.999 0.069
PHQ-15 -3.9±0.7 -4.8±1.2 -2.8±0.7 0.244 >0.999 0.974 0.289
GAF 9.0±1.4 9.2±1.9 8.8±1.5 0.365 >0.999 >0.999 >0.999
WHOQOL-BREF 2.7±1.0 2.8±1.2 1.2±1.4 0.573 >0.999 >0.999 >0.999
Values are presented as mean±standard error. Mean change was adjusted for age, sex, baseline HAMD score, baseline PDQ-D score, site, and 
benzodiazepine or zolpidem use at baseline. *significant differences among the three groups (p<0.05). E, escitalopram; D, desvenlafaxine; V, 
vortioxetine; HAMD, Hamilton Depression Rating Scale; MADRS, Montgomery-Åsberg Depression Rating Scale; PDQ-D, Perceived Defi-
cits Questionnaire-Depression; BC-CCI, British Columbia Cognitive Complaints Inventory; CGI-S, Clinical Global Impression-Severity; 
HAMA, Hamilton Anxiety Rating Scale; CUDOS, Clinically Useful Depression Outcome Scale; CUXOS, Clinically Useful Anxiety Outcome 
Scale; PHQ-15, Patient Health Questionnaire-15; GAF, Global Assessment of Functioning; WHOQOL-BREF, WHO Quality of Life Scale 
Abbreviated Version

justed HAMD and MADRS remission rates (Table 3). 
Analysis of individual HAMD items reveled no significant 

differences among the three treatments (Table 4). There were no 
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significant differences between the three groups for individual 
PDQ-D factor scores (Table 5).

Table 4. Mean changes in HAMD item scores from baseline to endpoint

HAMD item 
change at week 6

E (N=43) D (N=38) V (N=40)
p Difference (p)

E vs. D vs. V E vs. D E vs. V D vs. V
Anhedonia, retardation 

1. Depressed mood -0.8±0.2 -1.0±0.2 -0.6±0.1 0.317 >0.999 0.983 0.411
7. Work & interests -1.2±0.2 -1.5±0.2 -1.0±0.2 0.160 0.674 >0.999 0.174
8. Retardation -0.7±0.2 -1.0±0.2 -0.7±0.1 0.483 0.760 >0.999 >0.999
14. Genital symptoms -0.1±0.1  -0.3±0.1 -0.1±0.2 0.399 0.594 >0.999 0.882

Guilty, agitation
2. Feeling of guilt -0.7±0.1 -0.8±0.2 -0.4±0.1 0.231 >0.999 0.586 0.320
3. Suicide -0.6±0.2 -0.8±0.1 -0.4±0.1 0.240 >0.999 0.893 0.287
9. Agitation -0.8±0.2 -0.9±0.2 -0.4±0.2 0.209 >0.999 0.647 0.263
10. Anxiety psychic -1.2±0.2 -1.2±0.2 -0.8±0.2 0.222 >0.999 0.305 0.575
17. Insight -0.2±0.1 -0.3±0.1 -0.2±0.1 0.860 >0.999 >0.999 >0.999

Somatic 
11. Anxiety somatic -0.6±0.2 -1.1±0.2 -0.7±0.1 0.061 0.059 >0.999 0.341
13. Somatic (general) -0.4±0.1 -0.6±0.1 -0.5±0.1 0.483 0.694 >0.999 >0.999
15. Hypochondriasis -0.4±0.2 -0.9±0.2 -0.7±0.2 0.217 0.262 0.831 >0.999

Insomnia 
4. Insomnia, initial -0.6±0.1 -0.8±0.1 -0.7±0.1 0.579 0.901 >0.999 >0.999
5. Insomnia, middle -0.3±0.1 -0.6±0.2 -0.4±0.2 0.328 0.410 >0.999 >0.999
6. Insomnia, delayed -0.7±0.2 -0.8±0.3 -0.4±0.2 0.473 >0.999 >0.999 0.703

Appetite
12. Somatic (gastro) -0.7±0.1 -0.7±0.2 -0.3±0.1 0.190 >0.999 0.317 0.378
16. Loss of weight -0.6±0.1 -0.8±0.2 -0.5±0.1 0.408 0.865 >0.999 0.627

Values are presented as mean±standard error. Mean change was adjusted for age, sex, baseline HAMD score, baseline Perceived Deficits Ques-
tionnaire-Depression score, site, and benzodiazepine or zolpidem use at baseline. E, escitalopram; D, desvenlafaxine; V, vortioxetine; HAMD, 
Hamilton Depression Rating Scale

Table 3. Adjusted OR and 95% CI of treatment outcomes

Variable
Desvenlafaxine (N=38) Vortioxetine (N=40) Escitalopram (N=43)

OR (95% CI) OR (95% CI) OR (95% CI)
HAMD response

Versus escitalopram 2.62 (0.86–7.97) 0.77 (0.27–2.23) 1
Versus vortioxetine 1.71 (1.07–3.91) 1

MADRS response
Versus escitalopram   3.97 (1.25–12.63) 0.57 (0.18–1.79) 1
Versus vortioxetine 1.63 (1.27–2.42) 1

HAMD remission
Versus escitalopram 1.97 (0.60–6.43) 1.15 (0.34–3.85) 1
Versus vortioxetine 1.42 (0.08–1.82) 1

MADRS remission
Versus escitalopram 1.08 (0.33–3.59) 0.92 (0.28–3.00) 1
Versus vortioxetine 1.15 (0.25–2.91) 1

Adjusted for age, sex, baseline HAMD score, baseline Perceived Deficits Questionnaire-Depression score, site, and benzodiazepine or zolpidem 
use at baseline. OR, odds ratio; CI, confidence interval; HAMD, Hamilton Depression Rating Scale; MADRS, Montgomery-Åsberg Depression 
Rating Scale

Analyses of discontinuations and adverse events 
Thirty-eight subjects prematurely discontinued treatment, 

with the most common reasons of loss to follow-up (n=20), 
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AEs (n=7), insufficient treatment response (n=6), or protocol 
violation (n=2). The drop-out rate was 30.2% (n=13) in the es-
citalopram group, 31.6% (n=12) in the desvenlafaxine group, 
and 32.5% (n=13) in the vortioxetine group and was not signif-
icantly different among the groups (χ2=1.656, df=2, p=0.542). 
No statistically significant differences were evident among the 
treatment groups for any reasons for discontinuation. 

A total of 47 patients (38.8%) reported 170 cases of AEs. 
The percentage of subjects who reported at least one AE dur-
ing the study period was 39.2%, 43.2%, and 35.1% in the es-
citalopram, desvenlafaxine, and vortioxetine groups, respec-
tively (χ2=0.815, df=2, p=0.213). The most frequently reported 
AEs—which were reported in at least 5% of the subjects in any 
of the treatment groups—were fatigue, anxiety/agitation, in-
somnia, dry mouth, somnolence, headache, constipation, pal-
pitations/tachycardia, memory impairment, nausea/vomiting, 
weight loss, increased sweating, dizziness, and weight gain 
(Table 6).

Seven subjects had AEs leading to study discontinuation: 3 
(7.0%), 2 (5.3%), and 2 (5.0%) subjects in the escitalopram, 
desvenlafaxine, and vortioxetine groups, respectively. AEs lead-
ing to treatment discontinuation were fatigue (n=2) and agita-
tion (n=1) in the escitalopram group, palpitations (n=1) and 
nausea (n=1) in the desvenlafaxine group, and fatigue (n=1) 
and vomiting (n=1) in the vortioxetine group.

DISCUSSION

The current study evaluated the efficacy (i.e., reduction in 
depressive symptoms and subjective cognitive function) and 
safety of six-week acute antidepressant treatment in MDD pa-
tients who complained of CC by directly comparing antide-
pressant pharmacological treatments (escitalopram, vortiox-
etine, and desvenlafaxine). There was no significant difference 
in the degree of depressive symptom reduction as measured 
by the symptom scales between the pharmacological treat-

Table 6. Adverse events experienced by ≥5% of subjects

Adverse event Total (N=121) Escitalopram (N=43) Desvenlafaxine (N=38) Vortioxetine (N=40)
Fatigue 21 (17.4) 8 (18.6) 7 (18.4) 6 (15.0)*
Anxiety/agitation 19 (15.7) 8 (18.6)* 6 (15.8) 5 (12.5)
Insomnia 19 (15.7) 7 (16.3) 6 (15.8) 6 (15.0)
Dry mouth 19 (15.7) 7 (16.3) 6 (15.8) 6 (15.0)
Somnolence 16 (13.2) 6 (14.0) 6 (15.8) 4 (10.0)
Headache 14 (11.6) 5 (11.6) 5 (13.2) 4 (10.0)
Constipation 12 (9.9) 5 (11.6) 4 (10.5) 3 (7.5)
Palpitation or tachycardia 12 (9.9) 3 (7.0) 7 (18.4)* 2 (5.0)
Memory impairment 9 (7.4) 3 (7.0) 3 (7.9) 3 (7.5)
Nausea/vomiting 8 (6.6) 2 (4.7) 3 (7.9)* 3 (7.5)*
Weight loss/decreased appetite 6 (5.0) 2 (4.7) 2 (5.3) 2 (5.0)
Increased sweating 6 (5.0) 2 (4.7) 3 (7.9) 1 (2.5)
Dizziness 5 (4.1) 2 (4.7) 2 (5.3) 1 (2.5)
Weight gain/increased appetite 4 (3.3) 1 (2.3) 1 (2.6) 2 (5.0)
Total 170 61 61 48
Values are presented as number (%). *discontinuation due to adverse event

Table 5. Mean changes in PDQ-D factor scores from baseline to endpoint

PDQ-D factor
change at week 6

E
 (N=43)

D
 (N=38)

V
(N=40)

p Difference (p)
E vs. D vs. V E vs. D E vs. V D vs. V

Factor 1. Prospective memory (items 7, 11, 14, 15, 17, 19) -2.7±0.8 -3.5±1.0 -1.8±0.9 0.421 >0.999 >0.999 0.569
Factor 2. Organization/planning (items 4, 8, 9, 12, 16, 20) -3.9±0.8 -5.0±1.2 -4.4±0.8 0.713 >0.999 >0.999 >0.999
Factor 3. Retrospective memory (items 2, 3, 6, 10, 18) -2.8±0.7 -2.9±0.8 -2.4±0.6 0.890 >0.999 >0.999 >0.999
Factor 4. Attention/concentration (items 1, 5, 13) -2.3±1.1 -2.6±1.4 -1.9±0.4 0.406 0.876 >0.999 0.617
Values are presented as mean±standard error. Mean change was adjusted for age, sex, baseline Hamilton Depression Rating Scale score, base-
line PDQ-D score, site, and benzodiazepine or zolpidem use at baseline. E, escitalopram; D, desvenlafaxine; V, vortioxetine; PDQ-D, Per-
ceived Deficits Questionnaire-Depression 
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ments. Nonetheless, desvenlafaxine treatment was associated 
with a superior treatment response rate for depressive symp-
toms compared to treatment with vortioxetine or escitalopram. 
There was no significant difference in the remission rate of 
depression between the medications. The degree of CC im-
provement showed no significant difference between the phar-
macological treatments. Furthermore, despite the improve-
ment, substantial CC remained even after 6 weeks of treatment. 
The current study also compared anxiety symptoms, function-
al status, and QoL among the treatment methods. No signifi-
cant differences were observed regarding anxiety, functional 
status, or QoL. The AEs and safety of treatment were evaluat-
ed among treatment groups and showed no differences in type, 
frequency, or distribution of AEs or the drop-out rate.

In Sequenced Treatment Alternatives to Relieve Depres-
sion (STAR-D) study, a remission rate of 28% as assessed by 
HAMD was achieved with a mean citalopram dose 41.8 mg 
prescribed by physician for up to 14 weeks.34 Escitalopram dis-
played the remission rate of 27.2% among patients with mod-
erate to severe severity MDD, in a pooled analysis of 4 clinical 
trials where the average dosage of escitalopram was 14.2± 
4.9 mg.35 In a 8 week double-blind randomized, placebo-con-
trolled study assessing the efficacy of desvenlafaxine on MDD, 
HAMD remission rate were 23% and 17% in 50 mg/day and 
10 mg/day desvenlafaxine treatment group.36 In other 8 week, 
double-blind, placebo-controlled study evaluated the efficacy 
of desvenlafaxine on MDD, the remission rate assessed with 
HAMD were 32% and 28% in desvenlafaxine 400 mg and 200 
mg group, respectively.37 MADRS remission rate of vortiox-
etine in a 8 week randomized, double-blind, placebo-controlled 
study on MDD with CC were 29.5% and 38.2% in treatment 
group with 10 mg/day and 20 mg/day vortioxetine, repective-
ly.38 Considering the result from previous studies and the du-
ration of current study, current study displayed comparable re-
mission rate with other clinical trials in which sought for the 
acute efficacy of antidepressants that are used in current study.

Escitalopram, desvenlafaxine, and vortioxetine were all 
found to have effective treatment responses and tolerable safety 
in a network meta-analysis.39 The odds ratio of the drop-out 
rate compared with that of a placebo-controlled group was es-
timated in this network meta-analysis, indicating that escita-
lopram has a slightly superior acceptability compared with 
desvenlafaxine or vortioxetine. Moreover, in an indirect com-
parison of head-to-head trials, escitalopram, desvenlafaxine, 
and vortioxetine showed no significant difference in treatment 
response or drop-out rate.39 The results of a network meta-
analysis of acute phase antidepressant treatment of MDD 
agreed with the results of the current study, with the exceptions 
that desvenlafaxine presented a superior treatment response 
rate compared to escitalopram and vortioxetine, and no differ-

ences in safety profiles among the three antidepressants used 
in the current study were seen. In the network meta-analysis 
by Cipriani et al.,39 cognitive function was not investigated, 
and cognitive dysfunction was not used as a study outcome. 
Based on the results of the current study, acute-phase treatment 
with desvenlafaxine may be more effective at ameliorating de-
pressive symptoms for MDD patients with accompanying CC 
compared to other medications.

In a randomized controlled trial examining the effects of 
antidepressants on MDD with accompanying CC, vortioxetine 
demonstrated efficacy in treating depressive symptoms, sub-
jective CC, and objective cognitive function, while duloxetine 
displayed significant improvement only on depressive symp-
toms and subjective CC.27 To our best knowledge, studies eval-
uating the efficacy of antidepressants other than vortioxetine 
or duloxetine on MDD with accompanying CC are scarce. The 
current study also found improvement of depressive symp-
toms by vortioxetine treatment, consistent with a previous 
study by Mahableshwarkar et al.27 In addition to the consis-
tant result with previous studies, the current study also found 
that escitalopram and desvenlafaxine displayed comparable 
efficacy in acute treatment of MDD patients with accompa-
nying CC. 

The existing literature contains different definitions of CC. 
Although some studies state that patients with CC must not 
manifest a reduction in objective cognition, others define CC 
as a subjective complaint of cognitive deficit regardless of the 
presence of objective cognitive impairment.3,40 Despite the dif-
ferences in the definition of CC in the reported literature, most 
studies concordantly state that CC should be defined as a sub-
jective patient complaint of decline in at least one of the do-
mains of cognitive function.40 All participants of the current 
study complained of CC; however, objective cognitive impair-
ment was not investigated using objective measures. 

Even for MDD patients complaining of CC without a decline 
in objective cognitive function, CC can be associated with fu-
ture objective cognitive dysfunction.7-10 Thus, despite lack of 
investigation of objective cognitive function in the current 
study, patients complaining of CC can present future objective 
cognitive problems compared to MDD patients who do not 
complain of CC. Hence, CC should be evaluated in MDD pa-
tients. The current evidence of treatment responses in MDD 
patients with accompanying CC can help guide treatment op-
tions. However, to extend these results to a wide variety of CCs, 
further studies investigating the effects of alleviating CC and 
depressive symptoms through antidepressant treatments on 
objective cognitive impairment are needed.

Previous studies have shown the potential of antidepressants 
for improving not only mood symptoms, but also cognitive 
function. In a meta-analysis of 9 randomized controlled trials 
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examining antidepressant treatments for MDD patients in 
which cognitive function was evaluated, antidepressants were 
associated with positive effects on psychomotor speed and de-
layed recall.29 However, no significant improvement in cogni-
tive control or executive function was identified in that study. 
Escitalopram treatment in stroke patients has shown improve-
ment in global cognitive functioning, specifically in verbal and 
visual memory functions, compared to individuals on place-
bo or problem-solving therapy.41 In an open-label study, de-
pressed elderly patients had markedly reduced memory per-
formance compared to healthy controls, while treatment with 
escitalopram significantly improved affective and cognitive 
symptoms of depressed patients.42 

In addition to the evidence supporting the efficacy of vor-
tioxetine on MDD with cognitive impairment from an in-
dustry-sponsored randomized control study and CANMAT 
guidelines, the European Medicines Agency updated the clin-
ical efficacy of vortioxetine in reference to its effect on cognitive 
function.26-28,43 In a sub-study of a randomized, double-blind, 
placebo-controlled study, desvenlafaxine treatment showed sig-
nificant improvements on both the quality and speed of work-
ing memory.30 In a placebo-controlled study of desvenlafaxine, 
an eight-week treatment led to a significant improvement in 
depressive symptoms, functional outcomes, and perceived cog-
nitive functioning.44 In summary, all the medications used in 
the current study have the potential to improve cognitive func-
tion in MDD as indicated by prior studies.

The drugs used in the current study have distinct mecha-
nisms of action, which can have different effects on MDD 
accompanied by CC. Various hypotheses on cognitive dys-
function of mood disorders have been suggested. The dys-
regulation of neurotransmitters, serotonin and noradrenaline 
in particular, that is associated with depression is thought to 
be a causal mechanism in cognitive impairment associated 
with MDD.30,45,46 Escitalopram is a SSRI, and pure serotonin 
reuptake transporter (SERT) inhibition is likely to explain al-
most all of its pharmacological actions.47 Vortioxetine not 
only inhibits serotonin (5-HT) reuptake mediated by SERT, 
but also modulates other 5-HT receptor activities, including 
antagonistic action toward ligand-dependent ion channels, 
such as the 5-HT3 receptor.46 In an animal model of depres-
sion and cognitive dysfunction, ondansetron, a 5-HT3 receptor 
antagonist, rescued deficits in spatial and fear-related memory, 
implying a role of 5-HT3 receptor in cognitive function of de-
pressed patients.46 

Desvenlafaxine is an active metabolite of the SNRI venla-
faxine. Desvenlafaxine displays greater noradrenaline trans-
porter (NET) inhibition compared to venlafaxine, which inhib-
its SERT. Noradrenergic (NE) neurons project to the limbic 
system, the functions of which are associated with emotion and 

cognition.48,49 Stahl50 suggested that, in neuroanatomical terms, 
emotional functional centers in the brain receive input from 
both NE and 5-HT neuronal projections, while cognitive func-
tional centers receive direct projections from NE, dopaminer-
gic, and histaminergic but not 5-HT neurons. Since desvenla-
faxine presented a significant favorable treatment response in 
ameliorating depressive symptoms and has direct effects on NE 
neurotransmission, NE transmission might have contributed 
to the better treatment responses in improving depressive symp-
toms. However, the causal relationship between the antidepres-
sant’s neurobiological mechanism of action and clinical treat-
ment outcome requires further study. 

Benzodiazepine effects on cognitive function can dampen 
the treatment effects on CC. The acute effects of benzodiaze-
pine use include sedation, drowsiness, mental slowing, and an-
terograde amnesia.51-53 In a systematic review of all random-
ized, double-blind, placebo-controlled studies with detailed 
neurocognitive measures prior to and after administration of 
oral benzodiazepines, its use has been shown to provoke am-
nestic and non-amnestic impairments.51,54 Thus, considering 
the use of benzodiazepine among the current study subjects, 
there is a possibility that the cognitive improvement effect of 
antidepressant treatment was hindered by the adverse effect of 
benzodiazepine on cognition. Thus, the antidepressants may 
have had greater improvement on CC in the absence of ben-
zodiazepine use.

The current study has several limitations. First, the diagno-
ses of MDD were not based on structured clinical interviews 
as indicated in the DSM-5. Second, the clinical trial was rat-
er-blinded but not double-blinded, and it was an open-label 
study. Further, the dosage of the drugs was not fixed but de-
pended on the judgment of a clinician. Additionally, the rela-
tively high drop-out rate in the current study can limit the 
interpretation of the results. Up to 20% of patients typically 
drop-out during a clinical trial, while the current study had a 
drop-out rate in the range of 30.2% to 32.5% depending on 
the medication treatment group.55 Lack of an objective assess-
ment for cognitive function limits interpretations of the 
study results for MDD with accompanying CC. However, in-
direct evidence from prior longitudinal studies indicating an 
association between CC and future objective cognitive dys-
function suggests the potential to adapt the current study re-
sults to cases of objective cognitive impairment.7-10 Since the 
current study assessed only acute treatment outcomes fol-
lowing a 6-week treatment, outcomes of longer treatment 
should be explored in future studies, especially when consid-
ering that cognitive changes after antidepressant treatment 
have been reported in a previous study with a longer treat-
ment period.56

In conclusion, acute antidepressant treatment of MDD ac-
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companied by CC showed that escitalopram, vortioxetine, and 
desvenlafaxine presented similar treatment outcomes for de-
pressive symptoms, with the exception that desvenlafaxine 
had a superior response rate with respect to depressive symp-
toms. Subjective cognitive function, anxiety symptoms, QoL 
measure, and psychosocial function were not significantly dif-
ferent following acute treatment of MDD with accompany-
ing CC. Furthermore, the safety profiles of the three medica-
tions did not differ. Based on this study, desvenlafaxine is the 
optimal treatment option for the treatment of MDD with CC. 
However, further studies are required to confirm this result by 
investigating the therapeutic efficacy and safety profile of long-
term antidepressant treatment of MDD with CC and by ex-
ploring the underlying biological mechanisms of the differ-
ent medications in MDD with CC. 
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