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Background: The multinational, open-label COMPLETE study (NCT03835715) investigated the effectiveness of vortioxetine in 
alleviating emotional blunting in patients with major depressive disorder (MDD) experiencing inadequate response and emotional 
blunting while being treated with a selective serotonin reuptake inhibitor (SSRI) or serotonin–noradrenaline reuptake inhibitor (SNRI). 
This paper presents results for the subgroup of patients enrolled in Spain.
Methods: Patients with MDD (n = 67) experiencing partial response and emotional blunting during monotherapy with an SSRI or 
SNRI were switched to vortioxetine (10–20 mg/day) for 8 weeks. The primary study outcome was emotional blunting, assessed by the 
Oxford Depression Questionnaire (ODQ).
Results: After 8 weeks of vortioxetine, the mean (SE) change in ODQ total score from baseline was −26.0 (2.9) (P < 0.001). Respective 
changes in Montgomery–Åsberg Depression Rating Scale (MADRS), Motivation and Energy Inventory, Digit Symbol Substitution Test, 
and Sheehan Disability Scale (SDS) total scores were −14.9 (0.8), +34.2 (4.5), +6.3 (1.6), and ‒9.0 (1.3) (all P < 0.001 vs baseline). At 
week 8, 70.4% of patients no longer reported emotional blunting and 53.7% had achieved remission from their depressive symptoms 
(defined as a MADRS total score ≤10). Mediation analysis showed 77.1% of the change in SDS total score to be a direct effect of the 
improvement in ODQ total score after switching to vortioxetine. Adverse events were reported by 35 patients (52.2%), most commonly 
nausea (14 patients, 20.9%). At week 8, 33/54 patients (61.1%) were receiving vortioxetine 20 mg/day.
Conclusion: In this study investigating the effectiveness of vortioxetine in Spanish patients with MDD who experienced inadequate 
response and emotional blunting on SSRI/SNRI monotherapy, significant improvements in emotional blunting, core depressive 
symptoms (including anhedonia), sleep duration, motivation and energy, cognitive performance, and overall patient functioning 
were observed during the 8 weeks of treatment. Two-thirds of patients no longer reported emotional blunting and over half were in 
remission from their depressive symptoms at week 8.
Keywords: emotional blunting, energy, major depressive disorder, motivation, patient functioning, vortioxetine

Introduction
In Spain, major depressive disorder (MDD) affects approximately 5% of the adult population annually,1,2 accounting for 
424,436 years lived with disability in 2015.1 The total annual societal cost of depressive disorders in the Spanish adult 
population was estimated to be €6145 million in 2017.2 Selective serotonin reuptake inhibitors (SSRIs) and serotonin– 
noradrenaline reuptake inhibitors (SNRIs) are widely used for the treatment of MDD. However, approximately 50% of 
patients do not respond adequately to these therapies.3 In addition, 40–60% of patients treated with either SSRIs or 
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SNRIs experience emotional blunting (a debilitating functional syndrome sometimes termed “apathy syndrome”) as 
a side effect of their antidepressant medication.4–12

Anhedonia, or the inability to anticipate and experience pleasure, is a key aspect of emotional blunting and a core 
symptom of MDD.13 Emotional blunting is distinguished from anhedonia by flattening of negative as well as positive 
emotions and the lack of expected emotional responses to specific events or circumstances.7 Patients experiencing 
emotional blunting may also report personality changes, reduced motivation, apathy, general indifference to people or 
things that should matter to them, and detrimental impacts on their judgement, ability to make decisions, and personal 
relationships.4,10,12,14

Emotional blunting is of clinical importance and a considerable burden for patients with MDD. A large online survey 
undertaken in Brazil, Canada, and Spain found emotional blunting to have a significant detrimental effect on daily 
functioning, well-being, and quality of life in patients with acute depression and those who had achieved remission.15 

Emotional blunting also frequently leads to discontinuation of antidepressant therapy. In the same survey, 45% of patients 
reported that their antidepressant medication affected their emotions, and 39% were considering stopping or reported that 
they had already stopped antidepressant use because of the emotional side effects experienced.11 Similarly, another 
survey found that “blunted emotions” was a cause of treatment discontinuation in 35% of patients with MDD.16 Greater 
recognition of the symptom and use of appropriate alternative antidepressants are required in patients experiencing 
emotional blunting during treatment with SSRIs or SNRIs in order to prevent discontinuation of antidepressant treatment 
resulting in an increased risk for relapse.

A recent systematic review found only limited data on the effectiveness of antidepressant therapy for the treatment of 
emotional blunting in patients with MDD.12 However, this review omitted the results of the international COMPLETE 
study that demonstrated the effectiveness of the multimodal antidepressant vortioxetine for improving emotional blunting 
in patients with MDD experiencing an inadequate response and emotional blunting on SSRI/SNRI monotherapy.17 

Vortioxetine has demonstrated broad efficacy across the spectrum of symptoms experienced by patients with MDD,18–26 

including both anhedonia27 and emotional blunting.17 As almost half (45%) of all patients participating in the 
COMPLETE study were enrolled in Spain,17 it is of scientific interest to further explore the study findings in this 
large subgroup of patients.

Methods
Study Design and Participants
COMPLETE was an international, multicenter, open-label study conducted at 23 sites in France, Spain, Italy, and 
Lithuania between February 2019 and February 2020 (NCT03835715). The design and overall findings of the 
COMPLETE study have been reported in detail previously.17 In brief, participants were adult outpatients (18–65 
years) who had a primary diagnosis of MDD (Diagnostic and Statistical Manual of Mental Disorders, 5th edition 
criteria; duration of current depressive episode <12 months). Eligible patients were experiencing partial response to 
monotherapy with an SSRI or SNRI at an adequate dose for ≥6 weeks, a Montgomery–Åsberg Depression Rating Scale 
(MADRS) total score of >21 and <29 (ie moderate to severe depressive symptoms), and had emotional blunting, defined 
as an Oxford Depression Questionnaire (ODQ) total score of ≥50 and a response of “Yes” to the following standardized 
screening question:28

Emotional effects vary, but may include, for example, feeling emotionally ‘numbed’ or ‘blunted’ in some way; lacking positive 
emotions or negative emotions; feeling detached from the world around you; or ‘just not caring’ about things that you used to 
care about. Have you experienced such emotional effects during the last 6 weeks? 

Additionally, all patients were, in their own and the investigator’s opinion, suitable candidates for switching to another 
antidepressant. The key exclusion criteria were: an inadequate response to two or more previous courses of antidepres-
sant therapy of adequate dosage and duration; any other current psychiatric diagnosis; a history of substance abuse within 
the previous 6 months; and a risk for suicide.17
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Patients were switched directly from SSRI/SNRI therapy and received treatment with vortioxetine for 8 weeks. All 
patients initiated treatment with vortioxetine at a dose of 10 mg/day for 1 week. After the first week of treatment, 
vortioxetine dosage could be adjusted between 10 and 20 mg/day at the investigator’s discretion. The standardized 
screening question on emotional blunting was repeated at the end of the 8 weeks of vortioxetine treatment.

Study Assessments
Patients were assessed at baseline and weeks 1, 4, and 8. The primary study outcome was emotional blunting, 
assessed using the ODQ.28 The ODQ is a patient-reported questionnaire eliciting information concerning emotional 
experiences during the past week across five domains: general reduction in emotions, reduction in positive emotions, 
emotional detachment from others, not caring, and antidepressant as cause. The “antidepressant as cause” domain, 
which is only completed by patients receiving antidepressant therapy, explores the patient’s perception of any 
potential link between their current treatment for depression and their experience of emotional blunting. Each item is 
rated on a scale of 1 (disagree) to 5 (agree). The ODQ total score ranges from 26 to 130, with higher scores 
indicating more severe emotional symptoms. The suggested minimum clinically important difference for change 
from baseline in the ODQ total score after 8 weeks of antidepressant treatment is 20 points.29

Overall severity of depressive symptoms was assessed using the clinician-reported MADRS total and individual 
item scores. Sleep was assessed using MADRS item 4; this item assesses the patient’s experience of reduced duration 
or depth of sleep compared with their normal sleep pattern. Severity of anhedonia was assessed using the MADRS 
5-item anhedonia subscale score, comprising the sum of MADRS items 1 (apparent sadness), 2 (reported sadness), 
6 (concentration difficulty), 7 (lassitude), and 8 (inability to feel).30 Overall disease severity and worsening/improve-
ment during treatment were also assessed by means of the Clinical Global Impressions–Severity of Illness (CGI-S) and 
CGI–Improvement (CGI-I) scales.

Motivation and energy were assessed using the Motivation and Energy Inventory (MEI), a patient-reported outcome 
for evaluation of the impact of motivation and energy levels over the past 4 weeks on their ability to perform daily 
activities and engage in social interactions.31 Questions cover three domains: mental/cognitive energy, social motivation, 
and physical energy. The MEI total score ranges from 0 to 144 points, with higher scores indicating higher levels of 
motivation and energy. The suggested minimum clinically important difference for change in MEI total score from 
baseline after 8 weeks of antidepressant treatment is 15 points.32

Patient functioning was assessed using the Sheehan Disability Scale (SDS).33,34 This brief self-reported scale assesses 
the severity of depression-associated functional impairment experienced by the patient over the past 7 days across three 
domains: work/school, social life/leisure, and family life/home responsibilities. Domain scores range from 0 (unim-
paired) to 10 (highly impaired) and the SDS total score ranges from 0 to 30, with higher scores indicating greater 
impairment. A change in SDS total score of ≥4 points is considered meaningful for patients.34 The SDS also reports on 
the number of underproductive and lost work days during the preceding week. Cognitive functioning was assessed using 
the Digit Symbol Substitution Test (DSST).

Treatment-emergent adverse events (TEAEs) were recorded using Medical Dictionary for Regulatory Activities 
(MedDRA) version 14.0 preferred terms. After recording of TEAEs at baseline and at week 1, discontinuation-emergent 
events were also evaluated using the Discontinuation-Emergent Signs and Symptoms (DESS) scale. This 43-item clinician- 
rated checklist is designed to evaluate symptoms that may be associated with discontinuation of antidepressant therapy, such 
as agitation, insomnia, fatigue, and dizziness.35 The DESS total score represents the total number of discontinuation- 
emergent events (either reported for the first time or worsening events if previously reported); higher scores indicate more 
pronounced discontinuation symptoms.

Statistical Analysis
This was a subgroup analysis of patients enrolled in Spain. Effectiveness was analyzed in all eligible patients who 
received at least one dose of vortioxetine and had a minimum of one valid post-baseline ODQ assessment (full analysis 
set). Analyses were conducted on observed cases and missing data were not replaced. Safety was analyzed in all patients 
who received at least one dose of vortioxetine (all patients treated set).
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Continuous effectiveness endpoints (including all individual MADRS items) were analyzed using a mixed model for repeated 
measures, including site and analysis timepoint (week) as fixed effects, the relevant baseline score as a continuous covariate 
(except for the analysis of CGI-I, for which baseline CGI-S score was used in the model), and the baseline score-by-week 
interaction, based on all available observations. Missing SDS work/school domain scores were imputed for the calculation of the 
total score as the mean of the social life/leisure and family life/home responsibilities domain scores.21 To assess the change from 
baseline in ODQ total score that was not explained by the corresponding change in MADRS total score, the primary analysis was 
repeated with the additional inclusion of baseline MADRS total score and change from baseline as covariates, and with/without 
adjustment for change in MADRS total score.

The proportions of patients who achieved MADRS response and remission were also calculated. Response was 
defined as ≥50% reduction in MADRS total score from baseline, with remission defined as a MADRS total score of ≤10.

Partial correlation analyses were performed to investigate the relationship between change from baseline to week 8 in 
ODQ total score and MEI and SDS total scores. Pairwise associations were described using partial correlation 
coefficients that controlled for site and baseline scores. To assess the extent to which these associations might be 
explained by improvement in MADRS total score from baseline, analyses were repeated with removal of the effects of 
MADRS total score at baseline and change from baseline to week 8.

A mediation analysis was undertaken to estimate the extent to which the change in MADRS total score mediated 
the change from baseline to week 8 in SDS total score explained by the change in ODQ total score. Three models 
were fitted in the analysis: (i) estimating the total effect of the change in ODQ total score on the change in SDS total 
score; (ii) confirming a relationship (total effect) between ODQ and MADRS total scores; and (iii) estimating the 
direct and indirect (mediated) effects of ODQ total score and MADRS total score, respectively, on SDS total score. All 
models included site and SDS, ODQ, and MADRS total scores at baseline.

Safety endpoints were summarized descriptively. All statistical analyses were performed using SAS statistical 
software (version 9.4 or later). Reported P-values are nominal and multiplicity was not controlled; significance was 
set at P < 0.05.

Results
Patient Characteristics
A total of 68 patients were enrolled at seven psychiatric outpatient sites in Spain, 67 of whom received at least one dose 
of study medication (all patients treated set). Of these, 62 patients were eligible for inclusion in the full analysis set. 
Fifty-four patients completed the study. Primary reasons for withdrawal from the study were adverse events (4 patients, 
6.0%), protocol violation (3 patients, 4.5%), lost to follow-up (3 patients, 4.5%), withdrawal of consent (1 patient, 1.5%), 
lack of efficacy (1 patient, 1.5%), and other (1 patient, 1.5%).

Baseline demographics and clinical characteristics are shown in Table 1. No clinically relevant differences were seen 
compared with the overall COMPLETE study population (data not shown). Patients enrolled in Spain were mostly 
female (64.2%), with a mean (SD) age of 47.2 (10.5) years. Mean (SD) duration of the current depressive episode was 
20.6 (11.8) weeks. Most patients (51 patients, 76.1%) were switching to vortioxetine from an SSRI, most commonly 
escitalopram (29 patients, 43.3%).

Per protocol, all patients reported experiencing emotional blunting at baseline. The mean (SD) ODQ total score was 
87.6 (15.6), indicating a population with moderately severe emotional blunting. Mean (SD) baseline MADRS total score 
and CGI-S score at baseline were 25.6 (1.6) and 4.4 (0.5), respectively, indicative of moderate to severe depression. 
Mean (SD) SDS total score at baseline was 20.0 (4.9), implying severely impaired patient functioning.

Vortioxetine Dosing
All patients initiated vortioxetine at a dose of 10 mg/day. After 1 week, the vortioxetine dosage was increased to 20 mg/day in 
23 (37.1%) of the 62 patients included in the full analysis set. At week 4, 18 of these 23 patients remained on vortioxetine 
20 mg/day, three had had their dose reduced to 10 mg/day, and two had withdrawn from the study. At this visit, the vortioxetine 
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dose was increased from 10 to 20 mg/day in a further 17 patients. Of the 54 patients who completed the study, 33 (61.1%) were 
receiving vortioxetine 20 mg/day at week 8.

Effectiveness
Emotional Blunting
A rapid and sustained reduction in the severity of emotional blunting was seen over the 8 weeks of vortioxetine treatment 
(Figure 1 and Table 2). Mean (SE) change in ODQ total score from baseline was −9.9 (2.4) after 1 week of vortioxetine treatment, 
increasing to −18.2 (2.7) after 4 weeks and −26.0 (2.9) after 8 weeks (all P ≤ 0.0001 vs baseline). Significant improvements were 
seen across all ODQ domains, with mean (SE) change from baseline at week 8 ranging from −4.3 (0.7) for the emotional 
detachment domain to −12.1 (1.5) for the not caring domain (P < 0.001 for change from baseline at week 8 for all ODQ domains). 
At week 8, 38/54 (70.4%) patients who responded to the ODQ screening question reported that they were no longer experiencing 
emotional blunting.

Table 1 Baseline Demographics and Clinical Characteristics

Characteristic Treated patients (N = 67)

Age (years) 47.2 ± 10.5
Sex, female 43 (64.2)

Duration of current depressive episode (weeks) 20.6 ± 11.8

No. of previous depressive episodes
0 28 (41.8)

1 14 (20.9)

2 14 (20.9)
≥3 11 (16.4)

Previous treatment
SSRI 51 (76.1)

Escitalopram 29 (43.3)

Sertraline 10 (14.9)
Paroxetine 7 (10.4)

Citalopram 5 (7.5)

SNRI 16 (23.9)
Venlafaxine 10 (14.9)

Duloxetine 6 (9.0)

Baseline clinical assessments (n) 62
ODQ total score 87.6 ± 15.6

MADRS total score 25.6 ± 1.6

MADRS anhedonia subscale score 16.2 ± 1.6
CGI-S score 4.4 ± 0.5

MEI total score 44.4 ± 20.0

MEI mental/cognitive energy score 21.8 ± 11.0
MEI social motivation score 12.9 ± 6.7

MEI physical energy score 9.7 ± 6.3

SDS total score 20.0 ± 4.9
DSST total score 46.0 ± 11.6

Note: Data are mean ± standard deviation or n (%). 
Abbreviations: CGI-S, Clinical Global Impressions–Severity of Illness (score range, 1–7); DSST, 
Digit Symbol Substitution Test (score range, 0–133); MADRS, Montgomery–Åsberg Depression 
Rating Scale (total score range, 0–60; anhedonia subscale score range, 0–30); MEI, Motivation and 
Energy Inventory (total score range, 0–144; mental/cognitive energy score range, 0–58; social 
motivation score range, 0–47; physical energy score range, 0–39); ODQ, Oxford Depression 
Questionnaire (score range, 26–130); SDS, Sheehan Disability Scale (score range, 0–30); SNRI, 
serotonin–noradrenaline reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.
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Figure 1 Mean (SE) change from baseline over the 8 weeks of vortioxetine treatment for (A) ODQ total score and (B–F) ODQ domain scores: (B) not caring, 
(C) emotional detachment, (D) reduction in positive emotions, (E) general reduction in emotions, and (F) antidepressant as cause (FAS, MMRM analysis). 
Notes: Week 1, n = 62; week 4, n = 61; week 8, n = 54. *P < 0.05; ***P < 0.001 vs baseline. 
Abbreviations: FAS, full analysis set; MMRM, mixed model for repeated measures; ODQ, Oxford Depression Questionnaire; SE, standard error.
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Repeating the primary analysis with additional correction for MADRS total score at baseline and change from 
baseline in MADRS total score showed that only 16.6% of the total variation in change in ODQ total score from baseline 
to week 8 could be explained by the corresponding change in MADRS total score.

Other Clinical Assessments
Statistically significant improvements in the severity of core depressive symptoms (including anhedonia), motivation and 
energy, cognitive performance, and patient functioning were also seen over the 8 weeks of vortioxetine treatment (Table 2). 
The mean (SE) reduction in MADRS total score from baseline was −3.1 (0.6) after 1 week of vortioxetine treatment, −9.5 (0.7) 
after 4 weeks, and −14.9 (0.8) after 8 weeks (all P < 0.001 vs baseline). The mean MADRS anhedonia subscale score also 
improved significantly from week 1 onwards (P < 0.001 vs baseline at all timepoints). As shown in Table 3, improvements 
were seen from week 1 onwards for all individual MADRS item scores (P < 0.001 vs baseline for all items at week 8). The 
mean (SE) reduction in the MADRS sleep item score from baseline was −0.28 (0.14) after 1 week of vortioxetine treatment, 

Table 2 Effect of Vortioxetine on Emotional Blunting, Depressive Symptoms, Anhedonia, Motivation 
and Energy, and Overall Patient Functioning (FAS, MMRM)

Assessment Mean change from baseline (SE)

Week 1 (n = 62) Week 4 (n = 61) Week 8 (n = 54)

ODQ total score −9.9 (2.4)*** −18.2 (2.7)*** −26.0 (2.9)***
MADRS total score −3.1 (0.6)*** −9.5 (0.7)*** −14.9 (0.8)***

MADRS anhedonia subscale score −2.0 (0.4)*** −6.0 (0.5)*** −9.4 (0.5)***

CGI-S −0.2 (0.1)** −1.0 (0.1)*** −1.9 (0.1)***
CGI-Ia 3.6 (0.1)*** 2.7 (0.1)*** 1.9 (0.1)***

MEI total score ‒ 25.9 (4.1)*** 34.2 (4.5)***

SDS total score ‒ ‒ −9.0 (1.3)***
SDS work/school scoreb ‒ ‒ −3.2 (0.5)***

SDS social life/leisure score ‒ ‒ −2.6 (0.5)***

SDS family life/home responsibility score ‒ ‒ −3.3 (0.7)*
DSST total score 3.3 (1.5)* ‒ 6.3 (1.6)***

Notes: aAbsolute scores; bn = 39 for SDS work/school score at week 8. *P < 0.05; **P < 0.01; ***P < 0.001 vs baseline. 
Abbreviations: CGI-I, Clinical Global Impressions–Improvement; CGI-S, Clinical Global Impressions–Severity of Illness; DSST, Digit Symbol 
Substitution Test; FAS, full analysis set; MADRS, Montgomery–Åsberg Depression Rating Scale; MEI, Motivation and Energy Inventory; MMRM, 
mixed model for repeated measures; ODQ, Oxford Depression Questionnaire; SDS, Sheehan Disability Scale, SE, standard error.

Table 3 Change from Baseline in Individual MADRS Item Scores Over the 8 Weeks of Vortioxetine 
Treatment (FAS, MMRM)

MADRS item Mean baseline score 
(n = 62)

Mean change from baseline (SE)

Week 1 (n = 62) Week 4 (n = 61) Week 8 (n = 54)

1. Apparent sadness 2.94 −0.34 (0.10)** −1.21 (0.12)*** −1.75 (0.14)***

2. Reported sadness 3.52 −0.40 (0.11)*** −1.24 (0.13)*** −1.90 (0.14)***
3. Inner tension 2.74 −0.29 (0.11)* −0.84 (0.14)*** −1.44 (0.14)***

4. Reduced sleep 2.39 −0.28 (0.14) −0.76 (0.14)*** −1.24 (0.15)***

5. Reduced appetite 0.79 −0.05 (0.11) −0.35 (0.11)** −0.52 (0.10)***
6. Concentration difficulty 3.35 −0.39 (0.13)** −1.15 (0.14)*** −1.94 (0.15)***

7. Lassitude 3.11 −0.49 (0.10)*** −1.21 (0.14)*** −1.76 (0.14)***

8. Inability to feel 3.31 −0.30 (0.10)** −1.14 (0.14)*** −1.99 (0.14)***
9. Pessimistic thoughts 2.53 −0.16 (0.10) −0.84 (0.12)*** −1.42 (0.12)***

10. Suicidal thoughts 0.92 −0.23 (0.07)** −0.56 (0.08)*** −0.74 (0.07)***

Notes: MADRS item score range, 0–6. *P < 0.05; **P < 0.01; ***P < 0.001 vs baseline. 
Abbreviations: FAS, full analysis set; MADRS, Montgomery–Åsberg Depression Rating Scale; MMRM, mixed model for repeated measures; 
SE, standard error.
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−0.76 (0.14) after 4 weeks, and −1.24 (0.15) after 8 weeks (P = 0.052 at week 1 and P < 0.001 vs baseline at weeks 4 and 8). At 
week 8, 36/54 (66.7%) patients had achieved a MADRS response (ie ≥50% reduction in MADRS total score from baseline), 
and 29/54 (53.7%) had achieved remission (ie MADRS total score ≤10).

Significant improvements in overall disease severity were observed, as assessed by CGI-S and CGI-I scores (Table 2). 
Substantial and significant improvements in levels of motivation and energy assessed using the MEI were seen from 
week 4 onwards (ie the first post-baseline MEI assessment) (Figure 2). The mean (SE) increase in MEI total score from 
baseline after 8 weeks of vortioxetine treatment was 34.2 (4.5) points (P < 0.001). Significant improvements were also 
seen across all MEI domains (Figure 2). Significant improvement in cognitive performance, as assessed using the DSST, 
was seen after 1 week of vortioxetine treatment (mean [SE] change from baseline, 3.3 [1.5]; P < 0.05) and this was 
further improved at week 8 (mean [SE] change from baseline, 6.3 [1.6]; P < 0.001).

A clinically relevant improvement in overall patient functioning, as assessed by SDS total score, was seen after 8 weeks 
of vortioxetine treatment (mean [SE] change from baseline, −9.0 [1.3]; P < 0.001), with significant improvements seen 
across all SDS domains (Table 2). Significant reductions in the number of working days lost to absenteeism (work days lost) 
and presenteeism (work days underproductive) were also seen after 8 weeks of vortioxetine treatment (both P < 0.001): at 
week 8, the mean (SE) reduction from baseline over the past 7 days in work days lost was −2.0 (0.2) days and in work days 
underproductive was −2.5 (0.4) days.

Figure 2 Mean (SE) change from baseline over the 8 weeks of vortioxetine treatment for (A) MEI total score and (B–D) MEI domain scores: (B) MEI mental or cognitive 
energy, (C) social motivation, and (D) physical energy (FAS, MMRM analysis). 
Notes: Week 4, n = 61; week 8, n = 54. ***P < 0.001 vs baseline. 
Abbreviations: FAS, full analysis set; MEI, Motivation and Energy Inventory; MMRM, mixed model for repeated measures; SE, standard error.
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Partial Correlation Analyses
Results of the partial correlation analyses are shown in Table 4. In the unadjusted analysis, a strong negative correlation was 
seen for the change from baseline to week 8 in ODQ total score and MEI total score (r = −0.779; P < 0.001). A strong positive 
correlation was seen between the change from baseline to week 8 in ODQ and SDS total score (r = 0.725; P < 0.001). Strong 
positive correlations were also seen for the improvement in ODQ total score and all SDS domain scores (r values ranging from 
0.684 for the SDS social life/leisure score to 0.809 for the SDS work/school score; P < 0.001 for all domains). All associations 
remained moderately strong after adjustment for improvement in MADRS total score (Table 4).

Mediation Analysis
Results of the mediation analysis showed that 77.1% of the change in SDS total score was a direct effect of the improvement in 
ODQ total score after switching to vortioxetine (ie it could be explained by the change in ODQ total score from baseline and 
not by the change in MADRS total score, which accounted for 22.9% of the effect on SDS total score).

Table 4 Partial Correlation Analysis of Improvements in Emotional Blunting with Motivation 
and Energy, and Patient Functioning After 8 Weeks of Vortioxetine Treatment, Unadjusted and 
Adjusted for Depressive Symptom Severity

Correlation coefficient (r) with ODQ total score

n MADRS unadjusteda MADRS adjustedb

MEI total score 54 −0.779*** −0.600***

SDS total score 54 0.725*** 0.509***

SDS work/school score 39 0.809*** 0.657***
SDS social life/leisure score 54 0.684*** 0.450**

SDS family/home responsibility score 54 0.688*** 0.439**

Notes: aAdjusted for site and baseline scores; bAdjusted for site, baseline scores, MADRS total score at baseline, and 
change from baseline in MADRS total score. **P < 0.01; ***P < 0.001 vs baseline. 
Abbreviations: MADRS, Montgomery–Åsberg Depression Rating Scale; MEI, Motivation and Energy Inventory; ODQ, 
Oxford Depression Questionnaire; SDS, Sheehan Disability Scale.

Table 5 Summary of TEAEs Reported Over the 
8 Weeks of Vortioxetine Treatment

n (%)

Patients treated 67

Patients with at least one TEAE 35 (52.2)
TEAEs with incidence >5%

Nausea 14 (20.9)

Dizziness 7 (10.4)
Headache 5 (7.5)

Pruritus 5 (7.5)

Diarrhea 4 (6.0)
Vomiting 4 (6.0)

TEAEs leading to withdrawal 4 (6.0)
Nausea 2 (3.0)

Vomiting 2 (3.0)

Upper abdominal pain 1 (1.5)
Diarrhea 1 (1.5)

Dizziness 1 (1.5)

Nightmare 1 (1.5)

Abbreviation: TEAE, treatment-emergent adverse event.
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Safety
A total of 35 patients (52.2%) reported at least one TEAE during the 8 weeks of vortioxetine treatment (Table 5). The 
most common TEAE was nausea, which was reported by 14 patients (20.9%). Other common TEAEs (ie reported by 
>5% of patients) were dizziness, headache, pruritus, diarrhea, and vomiting. Insomnia was reported as a TEAE by only 
one patient. No serious TEAEs were reported. Four patients withdrew from the study due to TEAEs. The only TEAEs 
leading to withdrawal in more than one patient were nausea and vomiting (each in two patients). Mean (SD) DESS total 
score was 2.0 (3.5) at baseline and 2.6 (4.6) at week 1.

Discussion
COMPLETE was the first study of antidepressant therapy in patients with MDD to include longitudinal assessment of 
emotional blunting as a primary prespecified endpoint.17 In this large subgroup of patients enrolled in Spain, clinically 
relevant and statistically significant improvements in emotional blunting, anhedonia, depressive symptoms, duration or 
depth of sleep, motivation and energy, cognitive performance, patient functioning, and measures of work productivity 
were seen during treatment with vortioxetine 10–20 mg/day. At week 8, almost two-thirds (61%) of patients were 
receiving the maximum vortioxetine dosage of 20 mg/day.

The observed mean improvements in ODQ and MEI total scores over the 8-week study period were similar to those 
seen in the overall study population,17 and exceeded the minimum clinically important differences for change from 
baseline after 8 weeks of antidepressant treatment of 20 and 15 points, respectively.29,32 After 8 weeks of vortioxetine 
treatment, 70% of patients reported that they were no longer experiencing emotional blunting. This is substantially higher 
than the 50% observed in the overall population of patients participating in the COMPLETE study.17 This may at least in 
part be due to the fact that a greater proportion of patients enrolled in Spain were receiving the maximum vortioxetine 
dosage of 20 mg/day (61% vs 51% in the overall study population). Vortioxetine has been shown to have dose-dependent 
efficacy across a broad range of symptoms experienced by patients with MDD, including anhedonia, with the greatest 
therapeutic benefits seen in patients receiving vortioxetine 20 mg/day.17–27

Although the observed improvement in core depressive symptoms was very similar to that reported in the overall 
study population,17 the proportion of the total variation in change in ODQ total score from baseline to week 8 that could 
be explained by the corresponding change in MADRS total score was lower in this analysis (17% vs 23% in the overall 
analysis). After 8 weeks of treatment with vortioxetine, two-thirds of patients (67%) had achieved a ≥50% reduction in 
MADRS total score from baseline and over half (54%) were in remission (defined as MADRS total score ≤10). This is 
slightly higher than the corresponding rates of MADRS response and remission in the overall study population (62% and 
47%, respectively).17 Statistically significant improvements were seen for the MADRS anhedonia subscore and across all 
individual MADRS item scores over the 8 weeks of treatment, demonstrating that patients who received vortioxetine in 
the study experienced significant improvements across the spectrum of their core depressive symptoms.

The significant improvement in the MADRS sleep item score is of particular interest, as many antidepressants 
are associated with adverse effects on sleep.36,37 For example, in a recent study, insomnia was found to be one of 
the most common reasons for treatment discontinuation in patients receiving SSRIs.38 Available data suggest that 
rates of treatment-emergent insomnia are lower in patients treated with vortioxetine than in those receiving SSRIs 
and SNRIs.36,37 In a meta-analysis of TEAEs in 11 short-term, randomized, double-blind, placebo-controlled studies 
of vortioxetine 5–20 mg/day in patients with MDD, the incidence of insomnia was 2.0–5.1% for vortioxetine versus 
4.0% for placebo.39 Significant improvements in sleep were seen in patients with MDD receiving treatment with 
vortioxetine 10–20 mg/day in another open-label 8-week trial, with improved sleep significantly associated with the 
observed reduction in depressive symptom severity.40 In that study, the proportion of patients with insomnia 
decreased by approximately 50% over the 8 weeks of follow-up. Results of another observational study found the 
benefits of vortioxetine on sleep quality and depressive symptoms to be maintained during longer-term therapy.41 Of 
note, in the present analysis, insomnia was reported as a TEAE in only one patient.

Marked improvement in patient functioning assessed by the SDS was seen over the 8 weeks of vortioxetine treatment. 
The mean change in SDS total score from baseline was –9 points, which is substantially greater than the reduction of 
≥4 points that is considered meaningful for patients.34 Significant reductions in the levels of absenteeism (work days lost) 
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and presenteeism (work days underproductive) were also reported. The improvement in emotional blunting was found to 
be strongly and positively correlated with overall functioning and patients’ motivation and energy levels, even after 
adjusting for the severity of depressive symptoms. Mediation analysis suggested that more than 75% of the observed 
improvement in overall patient functioning was directly related to the effect of vortioxetine on emotional blunting; this is 
higher than reported in the overall study population (63%).17

Treatment with vortioxetine was well tolerated, with no clinically relevant increase in DESS score after switching 
from SSRI/SNRI therapy. Consistent with reports from randomized controlled clinical trials of vortioxetine,39 nausea was 
the most common TEAE, occurring in approximately 20% of patients over the 8-week study period. However, only two 
patients withdrew from treatment due to nausea and no serious TEAEs were reported. Clinical experience has shown that 
any nausea experienced when initiating vortioxetine mostly occurs during the first week of treatment, tends to be 
transient, and rarely leads to treatment withdrawal.26

No TEAEs related to sexual dysfunction were reported. Sexual dysfunction is common in patients with MDD and is 
also frequently reported as a TEAE in patients receiving SSRIs and SNRIs.42–44 In pivotal short-term randomized 
controlled clinical trials in patients with MDD, rates of treatment-emergent sexual dysfunction in vortioxetine-treated 
patients were similar to those seen in patients who received placebo.39,45 In patients with MDD and an inadequate 
response to first-line SSRI therapy, significantly greater improvement in sexual relationships (assessed using the 
Functioning Assessment Short Test) was seen over the 8 weeks of treatment in patients who switched to vortioxetine 
compared with those who received desvenlafaxine.46 Other studies have also demonstrated a significant improvement in 
sexual function in patients switching to vortioxetine after experiencing SSRI-induced sexual dysfunction.47–49

Our findings are consistent with those of studies undertaken to assess the effect of vortioxetine on anhedonia in 
patients with MDD. In short-term placebo-controlled studies, significant dose-dependent improvements in symptoms of 
anhedonia assessed by both the Snaith–Hamilton Pleasure Scale total score and the MADRS anhedonia subscale score 
were reported in patients with MDD treated with vortioxetine for 8 weeks.27,30,50 The effects of vortioxetine on 
anhedonia were shown to be dose-dependent, with the greatest benefits achieved at a dose of 20 mg/day.27 Post-hoc 
analysis of the results of a 12-week study in patients with MDD experiencing an inadequate response to SSRI/SNRI 
monotherapy also demonstrated significantly greater improvements in symptoms of anhedonia following a switch to 
vortioxetine 10–20 mg/day compared with agomelatine 25–50 mg/day.27 The beneficial effects of vortioxetine on 
anhedonia in patients with MDD have been shown to be sustained during longer-term treatment. In a post-hoc analysis 
of two open-label extension studies, the mean reduction in MADRS anhedonia subscale score over 52 weeks of 
vortioxetine treatment was 3 points in patients receiving vortioxetine 5–10 mg/day and 6 points in those receiving 
vortioxetine 15–20 mg/day.51

Both anhedonia and emotional blunting have a significant negative impact on functioning in patients with MDD, even 
when they are deemed to be in remission from their depressive symptoms.15 The current study showed that the subgroup 
of patients enrolled in Spain had moderately severe emotional blunting and severely impaired patient functioning at 
baseline. A previously conducted online survey also noted severe emotional blunting and functional impairment in 
patients in Spain who were diagnosed with depression and were being treated with SSRIs or SNRIs; functional 
impairments were most notably in “interpersonal relationships”, “cognitive functioning”, and “occupational 
functioning”.15 Functional impairment may persist after resolution of other symptoms in patients with MDD and has 
been shown to be a predictor of relapse.52–54 As such, improvement in functioning is a key treatment goal in patients with 
MDD.55–57 The association observed in the current analysis between improvements in emotional blunting and patient 
functioning provides further evidence of the need to specifically address emotional blunting in patients with MDD to 
improve antidepressant treatment outcomes.

Although many antidepressants may help relieve anhedonia in patients with MDD,58 some—notably SSRIs—may 
also cause emotional blunting.7 Central dopaminergic, mesolimbic, and mesocortical reward pathways are implicated in 
the development of anhedonia,59,60 while emotional blunting appears to be a consequence of reduced dopaminergic or 
glutamatergic activity in the prefrontal cortex.5,61

The positive effects of vortioxetine across a wide range of symptoms in MDD, including both anhedonia and 
emotional blunting, are likely due to its multimodal mechanism of action.62,63 As well as inhibiting the serotonin 
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(5-HT) transporter, vortioxetine has 5-HT1D, 5-HT3, and 5-HT7 receptor antagonist, 5-HT1B receptor partial agonist, and 
5-HT1A receptor agonist activity.63–65 Vortioxetine therefore directly and indirectly modulates not only the activity of the 
serotonergic system, but also the downstream release of other neurotransmitters, including dopamine, acetylcholine, 
histamine, gamma-aminobutyric acid (GABA), and glutamate.63,66,67 Thus, the beneficial effects of vortioxetine on 
emotional blunting may be mediated via direct and indirect effects on serotonergic and other neurotransmitter systems, 
including downstream effects on dopaminergic neurotransmission, modulation of serotonin neuronal connections of 
glutamate and GABA neurons to the prefrontal cortex and hippocampus, and effects on glutamatergic pyramidal neurons 
and GABAergic interneurons in the prefrontal cortex and hippocampus.63,66,67 The antagonistic properties of vortioxetine 
on 5-HT3 receptors may contribute to its favorable effect on sleep architecture compared with SSRIs.68,69

The main limitation of this study is the lack of a placebo or active-comparator arm and the relatively short duration of 
follow-up. It should also be noted that the COMPLETE study was not specifically powered for this subgroup analysis in 
patients enrolled in Spain; however, almost half (45%) of all patients participating in the COMPLETE study were 
enrolled in Spain.

Conclusions
In summary, in patients with an inadequate response and emotional blunting during prior SSRI/SNRI therapy recruited in 
Spain as part of the COMPLETE study, significant and clinically relevant improvements in emotional blunting, core 
depressive symptoms (including anhedonia), duration and/or depth of sleep, motivation and energy, cognitive perfor-
mance, patient functioning, and measures of work productivity were achieved after 8 weeks of vortioxetine treatment. 
The observed improvement in emotional blunting was directly associated with better patient functioning, independent of 
the effect of treatment on core depressive symptoms. After 8 weeks of vortioxetine treatment, over two-thirds of patients 
were no longer experiencing emotional blunting and over half were in remission from their depressive symptoms.
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