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Abstract

Background and Objectives Vortioxetine is widely used in Switzerland for treating major depressive episodes, but system-
atically collected data from routine clinical practice are not available. We evaluated real-world effectiveness and tolerability
of vortioxetine for treating major depressive episodes in Swiss clinical practice.

Methods A prospective non-interventional observational study was conducted with an observation period of approximately 8
weeks from vortioxetine initiation. Adults with a current major depressive episode for whom a decision to initiate vortioxetine
had been made independent of the study were eligible for inclusion. Assessment of depressive symptoms, functioning, safety
and tolerability were performed at four study visits. Pre-planned explorative descriptive statistics were applied.

Results Of 226 patients enrolled, 208 (92.0%) completed the study. At baseline, the mean (standard deviation) sum of the
unanchored Montgomery—Asberg Depression Rating Scale items was 34.3 (8.89), indicating severe depression. Depression
severity tended to be underestimated when relying on clinical estimation without any scale alone. Significant reductions
were observed from baseline to visit 4 in the sum of the unanchored Montgomery—;&sberg Depression Rating Scale items,
in all individual items, and in the Clinical Global Impression-Severity scale (all p < 0.001). The severity of impairment of
all assessed functioning domains also decreased. Adverse drug reactions were reported in 7.5% of patients. Effectiveness
and tolerability of vortioxetine was rated good or very good by >88% of clinicians and patients.

Conclusions Patients who initiated vortioxetine for treating a major depressive episode experienced improvements in depres-
sive symptoms and functioning. Vortioxetine was well tolerated. Underestimation of depressive episode severity by clinicians
reinforces the importance of using rating scales in clinical practice.

Key Points

Improvements in depressive symptoms and everyday
functioning were observed over approximately 8 weeks
in patients who initiated vortioxetine for the treatment
of a major depressive episode in routine Swiss clinical
practice.
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Vortioxetine was well tolerated, with a low incidence of
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Clinicians tended to underestimate the severity of
depressive episodes at baseline when relying on clinical
estimation without any scale alone, which highlights the
importance of using rating scales in clinical practice,
even if simplified, such as the unanchored Montgomery—
Asberg Depression Rating Scale items or the Clinical
Global Impression-Severity scale.
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1 Introduction

Major depressive disorder (MDD) is a major public health
issue. In 2019, depressive disorders were estimated to affect
approximately 280 million people worldwide and were the
highest contributor to the burden of mental disorders [1].
Major depressive disorder is not only economically burden-
some [2], but has substantial negative effects on cognitive
and social functioning, quality of life and productivity [3-5].
Consequently, effective management of major depressive
episodes is essential to restore long-term functioning and
improve quality of life [S5].

Antidepressants are an important tool in the management
of MDD. Vortioxetine is an antidepressant that is approved
for the treatment of major depressive episodes in adults [6],
and has been available in Switzerland since 2016 [7]. Two
bioequivalent oral formulations of vortioxetine are avail-
able in Switzerland — tablets and drops [8, 9]. Vortioxetine
has multimodal activity in the central nervous system [10,
11]. Indeed, pre-clinical data indicate that, in addition to
inhibiting the serotonin (5-HT) reuptake transporter, vorti-
oxetine is a 5-HT;, 5-HT; and 5-HT,, receptor antagonist,
a 5-HT receptor partial agonist and a 5-HT, , agonist [10,
12, 13]. This multimodal activity is thought to account for
the improvements in cognitive and global functioning that
have been associated with vortioxetine, together with its
antidepressive properties [9, 14-17].

The efficacy, safety and tolerability of vortioxetine for
the treatment of MDD has been demonstrated in numer-
ous short-term placebo- and active-controlled clinical trials
[18-24], and in open-label extension studies for long-term
maintenance treatment up to 52 weeks [25, 26]. Efficacy for
relapse prevention has been demonstrated in placebo-con-
trolled withdrawal studies [27, 28]. Randomised controlled
trials (RCTs) are regarded as the ‘gold standard’ of clinical
research and are essential for establishing the efficacy and
tolerability of interventions and, therefore, supporting appli-
cations for regulatory approval [29, 30]. The importance of
real-world data is also widely recognised. Real-world studies
complement the findings from RCTs by providing insight into
the effectiveness of a treatment under everyday conditions
and in a broader, more representative patient population [29].

Since receiving approval in Switzerland in 2016 [7], vor-
tioxetine has been widely used in Swiss clinical practice for
the treatment of major depressive episodes in adults. How-
ever, systematically collected data documenting the use of
vortioxetine in routine clinical practice are not available for
Switzerland. To our knowledge, this is the first real-world
study of vortioxetine conducted in Switzerland. The study
aimed to provide real-world evidence for vortioxetine and to
evaluate its effectiveness and tolerability for the treatment of
major depressive episodes in Swiss clinical practice.

A\ Adis

2 Methods
2.1 Study Design and Patient Population

This was a prospective, non-interventional, uncontrolled,
multicentre, real-world study that evaluated the effectiveness
and tolerability of vortioxetine (Brintellix®; manufactured by
H. Lundbeck A/S) when initiated for the treatment of major
depressive episodes in Swiss clinical practice. Practicing
psychiatrists across Switzerland, who routinely prescribed
vortioxetine in clinical practice, selected patients eligible
for inclusion in the study only once the decision to initiate
vortioxetine had been made.

The study consisted of an observation period of approxi-
mately 8 weeks for each patient beginning from the initia-
tion of vortioxetine. Four study visits were scheduled dur-
ing the observation period: visit 1 (baseline and treatment
initiation), visit 2 (approximately 2-3 weeks post-baseline),
visit 3 (approximately 4—6 weeks post-baseline) and visit 4
(approximately 8 weeks post-baseline) according to usual
clinical practice. At each visit, the patient was reviewed by
their clinician who recorded assessment data on case report
forms and adverse drug reaction (ADR) report forms.

Eligible patients were recruited for, and participated in,
the study between 16 September 2019 and 30 September
2021. Adults aged >18 years who were receiving treatment
as an outpatient in accordance with the summary of product
characteristics for vortioxetine and were, currently, experi-
encing a major depressive episode were eligible for inclu-
sion. Moreover, the decision to initiate treatment with vorti-
oxetine must have been made at the discretion of the treating
clinician, independent of inclusion in the study. Patients who
were already receiving treatment with vortioxetine for the
current depressive episode; had any contraindication to treat-
ment with vortioxetine according to the summary of product
characteristics; were a study staff member, or were related
to, or dependent on, the study staff; had previously been
included in the study or were, currently, participating in an
interventional study were excluded.

On the 2 April 2017, the Ethics Committee of the Canton
of Zurich confirmed that the study protocol did not require
specific ethics approval because of its purely observa-
tional nature. The study was conducted in accordance with
the Declaration of Helsinki. All patients provided written
informed consent prior to participation in the study.

2.2 Endpoints

Demographics and clinical characteristics were recorded
at baseline (visit 1). Endpoints included the sum of the
unanchored Montgomery—Asberg Depression Rating Scale
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(MADRS) item scores at baseline and at each study visit
and the change in the sum of the MADRS from baseline
to each study visit. The MADRS is a clinician-rated scale
used to assess the severity of ten depressive symptoms [31].
However, in Switzerland, for non-interventional/observa-
tional studies, no additional diagnostic tools are permitted
in addition to those used in routine clinical practice [32].
The unanchored MADRS was therefore used, where cat-
egories remained the same as in the conventional MADRS
but there was not a structured interview, and items were
unanchored to ensure that the assessment was not consid-
ered an intervention. This meant that items were scored
on a simplified 7-point scale reflecting the severity of each
symptom (0, none; 1, almost none; 2, mild; 3, moderate; 4,
marked; 5, intense; 6, extreme) and did not use the anchors
associated with the original MADRS (i.e. descriptions of
patient characteristics at each level as defined in the accom-
panying manual). Scores were analogous to the conventional
MADRS and were assessed by a clinician at each study visit
and recorded in the case report form. Analogous to the con-
ventional MADRS mild depression was defined as a sum of
item scores of <20, moderate as >20-29 and severe as >30;
the maximum possible score was 60. The change in individ-
ual unanchored MADRS item scores from baseline to visit
4 (approximately 8 weeks) and the MADRS response rate
(proportion of patients with a >50% reduction in the sum of
the unanchored MADRS items) and remission rate (propor-
tion of patients with a sum of the unanchored MADRS items
<10) at visit 4 (approximately 8 weeks) were also assessed.

Severity of illness at baseline, at each study visit, and
the change from baseline to each study visit was assessed
using the Clinical Global Impression-Severity (CGI-S)
scale. The CGI-S is a 7-point clinician-rated scale used to
assess the severity of a patient’s illness at the time of assess-
ment relative to the clinician’s past experience of patients
with identical diagnosis, ranging from 1 (not at all ill) to
7 (extremely ill) [33]. Improvement in the state of illness
at visit 4 (approximately 8 weeks) was assessed using the
Clinical Global Impression-Improvement (CGI-I) scale. The
CGI-I is a 7-point clinician-rated scale used to assess over-
all improvement in a patient’s illness at the time of assess-
ment compared to their condition at first presentation, with
a range from very much improved to very much worse [33].
As depression severity is closely associated with impair-
ment of everyday functionality, the CGI scale can provide
an estimation of a patient’s psychosocial functional level.
However, to assess the change in functioning more spe-
cifically in relevant domains, clinician-rated impairment
of everyday functioning was assessed at baseline and visit
4 (approximately 8 weeks) across six domains: cognition,
professional activities, family life, social and leisure activi-
ties, physical well-being and quality of life. Level of impair-
ment was rated on a 4-point scale (none, mild, moderate or

severe). Clinician- and patient-rated assessment of overall
efficacy at the end of observation was also assessed and was
reported using a 4-point scale (very good, good, moderate
or sufficient, or inadequate or insufficient).

The tolerability of vortioxetine was assessed by the inci-
dence of ADRs and all adverse events for which a causal
connection with the study drug could not be ruled out
(hereinafter termed ADRs), as well as pre-defined special
notifiable cases, which required reporting in line with the
pharmacovigilance obligations of the marketing authorisa-
tion holder of the drug and study sponsor. These obligations
apply for all marketed medications regardless of the prob-
ability that these listed events could occur with a particular
drug (no or little effect; use in an unapproved indication
[off-label use]; overdose, misuse or abuse; drug interactions;
use in paediatric patients; use during pregnancy/breastfeed-
ing; incorrect use; occupational or accidental exposure;
withdrawal symptoms; transmission of infectious diseases;
unexpected positive effect; and transfer of the medicinal
product via semen). Subjective clinician- and patient-rated
assessment of overall tolerability was also reported at the
end of observation and was recorded using a 4-point scale
(very good, good, moderate or sufficient, or inadequate or
insufficient).

2.3 Statistical Analysis

Baseline demographics, clinical characteristics and study
outcomes were reported using descriptive statistics, con-
sisting of mean (standard deviation [SD]) for continuous
variables, and numbers and percentages for categorical
and binary variables. Changes from baseline to each study
visit in the sum of the unanchored MADRS items, the
individual unanchored MADRS items and in the CGI-S
score were analysed using signed rank tests. Comparison
of depression severity at baseline between patients receiv-
ing monotherapy or combination treatment were analysed
using Fisher’s exact test for CGI-S scores and using a
two-sample t test for MADRS total scores and average
starting dose of vortioxetine. Comparison of response and
remission rates until the final visit were made between
patients receiving monotherapy or combination treat-
ment using Fisher’s exact test. A p-value of <0.05 was
considered nominally statistically significant for com-
parisons without adjustment for multiple testing, in line
with the exploratory nature of the analyses. Missing data
were imputed using the last observation carried forward
(LOCF) method for the change of depression severity
and symptoms during treatment including response and
remission, as well as for the CGI-S score and impairment
of functioning. To assess the robustness of the results
and to explore the potential impact of missing data and
model assumptions, a sensitivity analysis was conducted
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using a mixed model for repeated measures. This model
included fixed effects for starting dose and visit number,
as well as the baseline depression severity sum score as a
covariate (data not shown). Data processing and statistical
analysis were conducted using SAS software version 9.4
(SAS Institute Inc., Cary, NC, USA), independently by
ANFOMED (Mohrendorf, Germany).

3 Results
3.1 Patients and Treatment

A total of 226 patients were enrolled across 40 centres in
Switzerland, of which 208 (92.0%) completed the obser-
vation period of approximately 8 weeks. Reasons for not
completing the observation period comprised ADRs (n =
6); patient decision (n = 4); non-compliance/lost to follow-
up (n = 3); hospitalisation (r = 2); inadequate efficacy (n
= 2); and new workplace, therapy objectives achieved and
relocation (each n = 1). The mean (SD) duration of obser-
vation was 10.1 (5.5) weeks (median 9 weeks) (Fig. 1).

Of the 225 patients for whom vortioxetine dosage form
was known, 165 (73.3%) initiated treatment with oral tab-
lets and 60 (26.7%) initiated treatment with oral drops.
The mean (SD) dose of vortioxetine at initiation was 6.8
(3.3) mg and the most common initiation dose was 5 mg,
which was administered to 49.6% (n = 112) of patients.
Some patients (n = 26, 11.5%) initiated treatment with a
dose <5 mg, whereas 37.2% (n = 84) and 1.8% (n = 4)
started with 10 mg and 20 mg, respectively.

At day 56 (end of week 8), the mean (SD) dose of vor-
tioxetine was 12.9 (4.7) mg. At this timepoint 4.9% of
patients were taking 4-5 mg, 1.6% of patients were taking
6-8 mg, 54.6% of patients were taking 10 mg, 13.7% of
patients were taking 15 mg and 25.1% of patients were
taking 20 mg of vortioxetine. Baseline demographics and
clinical characteristics for the study population are sum-
marised in Table 1.

Of the patients initiating vortioxetine, 51.3% (n = 116)
were experiencing their first depressive episode. Previ-
ous depressive episodes were mainly considered moder-
ate (75.2%) or severe (20.2%). For the current depressive
episode, the mean (SD) sum of the unanchored MADRS
items was 34.3 (8.89), indicating severe depression and
the mean (SD) CGI-S score of 4.9 (0.84) indicated marked
illness. Clinicians tended to underestimate the severity of
the depressive episode at baseline when relying on clini-
cal estimation without any scale alone (Fig. 2). Severity
was, generally, higher when assessed using the unanchored
MADRS items than by clinical estimation without any
scale. The distribution of severity levels by unanchored
MADRS corresponded to that determined by the CGI-S
with 3.5% of patients rated not more than slightly ill,
28.8% moderately ill and 67.7% being clearly to extremely
ill.

At baseline, the majority of patients experienced moder-
ate (34.5-59.6%) or severe (22.9-38.1%) impairment of eve-
ryday functioning in the six domains assessed. Vortioxetine
was first-line treatment for the current depressive episode
in 43.8% (n = 99) of all patients, while 56.2% (n = 127)
of patients had received prior pharmacological treatment

Fig.' 1 Pat%ent flow diagrarp of Total enrolled
patients with a current major (n = 226)

depressive episode receiving l
vortioxetine in Swiss clinical

practice enrolled and ana-
lysed in this Swiss real-world
prospective study. *>1 reason
for not completing the observa-
tion period may be provided

Patients completing each follow-up visit
Competed baseline visit (n = 226)
Competed visit 2 (2—-3 weeks) (n = 226)
Competed visit 3 (4—-6 weeks) (n = 214)
Competed visit 4 (~8 weeks) (n = 208)

per patient. Note: Denomina-
tors vary depending on data
availability (e.g. n = 224 for
effectiveness analyses requiring
baseline plus >1 post-baseline

Lost to follow-up* (n = 18)
ADRs (n =6)
Patient decision (n = 4)
Non-compliance/lost to follow-up (n = 3)
Hospitalisation (n = 2)

assessment; n = 225 for vari-
ables where formulation was
reported). ADR adverse drug

Inadequate efficacy (n = 2)

New workplace (n=1)

Therapy objectives achieved (n = 1)
Relocation (n =1)

reaction - -
Available for analysis

value (n = 224)

Patients with baseline visit and >1 other
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Table 1 Baseline demographics and clinical characteristics of patients with a current major depressive episode receiving vortioxetine in Swiss
clinical practice

Patients (V = 226)

Demographics

Mean (SD) age at treatment initiation, years 43.3 (13.5)

Female, n (%) 125 (55.3)

Mean (SD) BMI, kg/m2 24.7 (4.0) [n = 219]

Clinical characteristics
Previous depressive episodes

At least one previous depressive episode, n (%) 110 (48.7)
Mean (SD) number of previous depressive episodes 3.54.1)
Mean (SD) age at first depressive episode, years 28.4 (12.4)
Mean (SD) duration of previous depressive episodes, weeks 21.4 (18.8)
Mean severity of previous depressive episodes, 1 (%) [n=109]
Mild 5(4.6)
Moderate 82(75.2)
Severe 22 (20.2)
Current depressive episode
Mean (SD) duration of current depressive episode, weeks 18.8 (30.1) [n = 225]
Mean (SD) sum of the unanchored MADRS items 34.3 (8.89) [n = 224]
Mean (SD) CGI-S score 4.9 (0.84) [n = 224]
Received prior pharmacological treatment for the current depressive episode and/or its accompanying symptoms,* n (%) 127 (56.2)
Receiving psychotherapy for the current depressive episode, n (%) 140 (62.2) [n = 225]
Comorbid conditions and treatment for comorbid conditions
At least one comorbid condition, n (%) 72 (31.9)
Comorbid conditions present in >1% of patients, n (%)
Overweight 14 (6.2)
Hypertension 13 (5.8)
Diabetes mellitus 7(@3.1)
ADHD 52.2)
Hypothyroidism 3(1.3)
Migraine 3(1.3)
Receiving treatment for a comorbid condition, n (%) 51 (22.6)

Number of treatments for a comorbid condition, n (%)

1 40 (17.7)
2 8(3.5)
>3 3(1.3)
Treatment of comorbid conditions by anatomical main group (>1% of patients), n (%)

Cardiovascular system 17 (7.5)
Nervous system 16 (7.1)
Alimentary tract and metabolism 14 (6.2)
Musculoskeletal system 9 (4.0)
Blood and blood forming organs 4(1.8)
Systemic hormonal preparations, excluding sex hormones 3(1.3)

ADHD attention-deficit hyperactivity disorder, BMI body mass index, CGI-S Clinical Global Impression-Severity, MADRS Montgomery—/&sberg
Depression Rating Scale, SD standard deviation

“Initiated prior to the start of vortioxetine treatment

for the current depressive episode and/or for accompany-  mean dose 14 mg), quetiapine (8.9% of all patients, n = 20;
ing symptoms, such as insomnia. The most common prior =~ mean dose 48 mg), and trazodone (8.9% of all patients, n =
treatments were escitalopram (9.7% of all patients, n = 22; 20; mean dose 84 mg). Prior treatment with escitalopram
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OAccording to clinical estimation without any scale (n = 226)

mAccording to the sum of the unanchored MADRS items (n = 224)
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was considered ineffective in 72.7% (n = 16/22) of patients,
and in 5.0% (n = 1/20) for quetiapine and 20.0% (n = 4/20)
for trazodone.

Concomitant pharmacological treatment for the current
depressive episode and/or accompanying symptoms was
reported in 50.9% (n = 115) of patients at any time during
the study period, including during a possible cross-titration
period. Quetiapine and trazodone were the most common
concomitant treatments, reported in 9.7% of all patients (n
= 22; mean dose 45 mg) and 8.9% (n = 20; mean dose 74
mg) of all patients, respectively, followed by escitalopram in
5.8% of all patients (n = 13; mean dose 15 mg).

A detailed analysis of concomitant medication revealed
that the following substances were discontinued in >2% of
patients at any time during observation: escitalopram (n =
22, 9.7%), clomethiazole (n = 13, 5.8%), sertraline (n = 9,
4.0%), duloxetine (n = 9, 4.0%), mirtazapine (n = 8, 3.5%),
lorazepam (n = 7, 3.1%), venlafaxine (n = 7, 3.1%), quetia-
pine (n = 6, 2.7%), trazodone (n = 6, 2.7%), combinations of
plant-based hypnotics and sedatives (n = 5, 2.2%). Medica-
tions that were not discontinued in >2% of patients during the
observation period were quetiapine (n = 17, 7.5%), trazodone
(n=16,7.1%), valerian combinations (n = 9, 4.0%), loraze-
pam (n =7, 3.1%) and mirtazapine (n = 5, 2.2%). To account
for a comedication during a possible cross-titration to vorti-
oxetine, a sub-analysis of patients with versus without come-
dication at visit 2 (2-3 weeks after baseline) was performed.
More patients (n = 128, 56.6%) received monotherapy at visit
2 than combination treatment (n = 98, 43.4%). Patients who
received combination therapy were more severely depressed
at baseline than patients with monotherapy, according to the
mean sum of unanchored MADRS items 35.7 versus 33.1 (p
< 0.05), and distribution of CGI-S (p < 0.001), mean CGI-S
5.0 versus 4.7. Patients with a comedication received a lower
mean starting dose of vortioxetine (6.3 mg) than patients with
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Severe or
sum of the MADRS items 230

monotherapy (7.2 mg; p < 0.05). All other baseline charac-
teristics were comparable.

A high proportion of patients (85.4%; n = 193) received
maintenance treatment with vortioxetine following the
observation period and most (74.8% of all patients; n =
169/226) received vortioxetine as monotherapy. Of the 26
patients who received medication other than vortioxetine for
maintenance treatment, most (n = 24) received the medi-
cation adjunctive to vortioxetine, and the most common
medicines (used by >1% of patients) were trazodone (4.0%;
n = 9) and quetiapine (3.5%; n = 8). No patients received
escitalopram as concomitant or monotherapy during the
maintenance phase. Overall, 31.9% (n = 72) of patients had
at least one comorbid condition, and a total of 74 different
comorbid conditions were reported.

3.2 Effectiveness

The severity of depression, as indicated by the sum of the
unanchored MADRS item scores, decreased significantly
from a mean (SD) value of 34.3 (8.9) at baseline to each
study visit (all p < 0.001, LOCF, n = 224) (Fig. 3a). There
was a mean (SD) decrease of 21.3 (10.1) points from base-
line (95% CI —22.6, —19.9; p < 0.001) in the unanchored
MADRS score to a mean (SD) value of 13.0 (9.1) at visit 4
(approximately 8 weeks). In terms of the individual unan-
chored MADRS items, statistically significant decreases in
the mean score from baseline to visit 4 were documented
for all ten items (all p < 0.001, LOCF) (Fig. 3b). At visit
4 (approximately 8 weeks), 72.3% (95% CI 66.0, 78.1; n
= 162, LOCF) of patients were MADRS responders and
42.4% (95% CI1 35.9, 49.2; n = 95, LOCF) were MADRS
remitters (Fig. 3c).

Severity of illness, measured using the CGI-S scale,
decreased significantly from marked illness at baseline
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(mean 4.9) to each of the study visits (all p < 0.001, LOCF)
and, ultimately, to mild illness (mean 2.9) at visit 4 (Fig. 4).
The overall mean (SD) reduction in the CGI-S score from
baseline to visit 4 was 2.0 (1.2) points, indicating a clinically
relevant improvement.

According to the CGI-I, the state of illness was consid-
ered very much or much improved for 84.3% (n = 172/204)
of patients at visit 4. The mean (SD) CGI-I score at visit 4
was 1.9 (0.9) (i.e. illness was much improved).

The severity of impairment of aspects of everyday
functioning decreased from baseline to visit 4 across all
six domains assessed (Fig. 5). At baseline, most patients
experienced moderate or severe impairment of functioning
(72.6-92.4%, depending on the domain), with 22.9-38.1%
of patients experiencing severe impairment. At visit 4, the
majority of patients had mild or no impairment (78.0-87.0%,
depending on domain), with 22.8-42.6% experiencing no
impairment.

Based on clinician and patient evaluations, 90.6% (n =
202) of clinicians and 88.8% (n = 198) of patients rated
the efficacy of vortioxetine treatment as good or very good
(Fig. 6). Efficacy after 8 weeks of vortioxetine treatment
was comparable in patients with or without a comedica-
tion at visit 2, according to the change in sum of unan-
chored MADRS items from baseline to visit 4 (23.3 and
21.2, respectively, p = 0.76) and mean sum of unanchored
MADRS items at visit 4 (12.6 and 12.0, respectively, p =
0.59). A comparable proportion of patients with or with-
out a comedication achieved a response (76.3% and 69.3%,
respectively, p = 0.29) and remission (41.2% and 43.3%,
respectively, p = 0.79) at visit 4. All other measures of effi-
cacy were comparable between the groups.

3.3 Safety and Tolerability

Adverse drug reactions (all ADRs and adverse events for
which a causal connection with the study drug could not be
ruled out) and special notifiable cases are summarised in
Table 2. A total of 40 ADR events were reported in 7.5% (n
= 17) of patients treated with vortioxetine, the most common
being nausea, headache and dizziness. Most ADR events
were not serious (36/40 events; 16/17 patients) and most
had resolved or were resolving (34/40 events) at the time of
reporting. The outcome was unknown for two events. With-
drawal from the study because of ADRs occurred in 2.7%
of patients (n = 6).

Of the special notifiable cases reported by 19.5% (n = 44)
of patients at any time during the treatment period, including
during titration, ‘no or little effect’ was the most frequent,
documented in 18.6% (n = 42) of patients. Tolerability was
comparable in patients with or without a comedication at
visit 2. When evaluated by clinicians and patients, 92.0% (n

= 206) of clinicians and 91.5% (n = 205) of patients rated
the tolerability of vortioxetine as good or very good (Fig. 7).

4 Discussion

In this study, to our knowledge the first real-world study of
vortioxetine in Switzerland, outpatients experiencing a major
depressive episode were treated with vortioxetine based on
the decision of their treating psychiatrist, independent of the
study. At baseline, patients tended to be severely depressed,
as indicated by the sum of the unanchored MADRS items,
CGI-S and impairment of functioning. When assessed by the
sum of the unanchored MADRS items, the mean severity of
the current depressive episode at baseline was severe (sum
of the unanchored MADRS score of >30). When assessed by
CGI-S, most patients were rated as clearly ill (5) or above.
However, when estimating severity without any scale, clini-
cians tended to underestimate the severity of the depressive
episode, rating most episodes as moderate (which would
approximate a sum of the unanchored MADRS score of
>20-29 and a CGI-S score of 4). This illustrates that utilis-
ing a measurement-based assessment of severity in clinical
practice, even if simplified, is a useful tool to ensure that
patients receive adequate and appropriate treatment.

Over approximately 8 weeks of observation follow-
ing vortioxetine initiation (a median observation time of 9
weeks), the severity of depressive symptoms decreased, as
shown by the significant reductions from baseline to visit 4
in the sum of the unanchored MADRS items (p < 0.001) and
the CGI-S score (p < 0.001). The observed 2-point reduc-
tion in the CGI-S score indicates a clinically meaningful
improvement. Moreover, significant reductions from base-
line to visit 4 were observed for all ten unanchored MADRS
items (all p < 0.001), showing improvements across the
spectrum of depressive symptoms.

The observed overall reduction in the sum of the unan-
chored MADRS items (—21.3 points) is consistent with
reductions in the MADRS of —13 to —20 points in 6- to
8-week RCTs of vortioxetine in MDD [15, 16, 18-22,
34-36]. This suggests that the effects observed with vorti-
oxetine in controlled research environments may be trans-
ferrable to real-life clinical practice. The data observed
corroborate prior findings for vortioxetine in the real-world
setting [37-39]. For example, compared with the present
study, patients in a non-interventional, prospective, multi-
centre study in Greece showed similar baseline depression
characteristics and improvements according to the MADRS
total score and individual MADRS items [38]. The overall
reduction in the MADRS total score was 23 points after
12 weeks of vortioxetine treatment [38]. Other real-world
studies in different countries also indicated a significant
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«Fig. 3 Severity of depression as indicated by the sum of unanchored
MADRS item assessments over the study duration (N = 224). a Mean
(SD) sum of the unanchored MADRS item scores during the observa-
tion period. b Mean (SD) change from baseline to visit 4 (approxi-
mately 8 weeks) in individual unanchored MADRS item scores. ¢
MADRS response and remission rates according to the sum of the
unanchored MADRS items at visit 4 (approximately 8 weeks). ***p
< 0.001 versus baseline; last observation carried forward. Mean (SD)
unanchored MADRS item scores at visit 1 (baseline): apparent sad-
ness, 3.9 (1.1); reported sadness, 4.2 (1.1); inner tension, 4.0 (1.1);
reduced sleep, 3.5 (1.4); reduced appetite, 2.8 (1.6); concentration
difficulties, 4.0 (1.1); lassitude, 3.6 (1.3); inability to feel, 3.4 (1.4);
pessimistic thoughts, 3.7 (1.4); suicidal thoughts, 1.3 (1.5). Response
was defined as a >50% reduction in the sum of the unanchored
MADRS items from baseline to visit 4 (approximately 8 weeks).
Remission was defined as the sum of the unanchored MADRS items
<10 at visit 4 (approximately 8 weeks). MADRS Montgomery—
Asberg Depression Rating Scale, SD standard deviation

alleviation of depressive symptoms with vortioxetine treat-
ment [37]. It is important to note that 51.3% (n = 116) of
patients in the present study were experiencing their first
depressive episode, which is similar to the proportion of
first-episode patients (48.5%) in the aforementioned real-
world study in Greece [38]. Conversely, controlled clinical
trials of vortioxetine tended to focus on patients with a diag-
nosis of recurrent depression or included a lower proportion
of patients with a first depressive episode [15, 16, 18-20,
22, 35, 36]. These population differences demonstrate that
vortioxetine is considered a suitable option for the treatment
of a first depressive episode by psychiatrists. The findings
also reinforce the importance of collecting real-world data,
which provide an insight into the use of a medication in
routine clinical practice.

Of all patients enrolled in the study, 43.8% (n = 99)
received vortioxetine as first-line treatment for the current
depressive episode, irrespective of recurrence status. Similar
use of vortioxetine was observed in real-world studies in
Canada, China, France, Italy, South Korea and the USA,
with 43.6-55.2% of patients receiving vortioxetine as first-
line treatment [39—41]. This suggests that vortioxetine is
often used for first-line treatment, as recommended by the
2023 Canadian Network for Mood and Anxiety Treatments
(CANMAT) clinical guidelines for the management of adults
with major depressive disorder [42], as well as for patients
who require a switch from a prior antidepressant. Prior to
initiation of vortioxetine, 56.2% (n = 127) of all patients had
received treatment for the current depressive episode and/or
accompanying symptoms, such as insomnia. Escitalopram
was the most common prior treatment, used in 9.7% of all
patients. In 72.7% of patients who had received escitalo-
pram, efficacy was considered insufficient, which may have
prompted the change to vortioxetine. These findings are in
line with a real-world study in Canada, France, Italy and the
USA, which reported that escitalopram was the most com-
mon prior treatment (26.7% of patients), and inefficacy of

prior treatment was the most frequent reason for switching
to vortioxetine [39].

In the present study, 5.8% of patients received concomi-
tant treatment with escitalopram at any time during the
observation period, including during possible cross-titration.
However, no patients receiving vortioxetine for maintenance
treatment after the observation period received concomi-
tant escitalopram. This observation suggests that patients
previously treated with escitalopram completely switched
to vortioxetine. This approach is consistent with current
guidelines, which propose a switch to another class of anti-
depressant as a strategy if efficacy is insufficient [42—45].
Through its multimodal mechanism of action [10], vortiox-
etine acts beyond the serotonin reuptake inhibition of selec-
tive serotonin reuptake inhibitors such as escitalopram and,
therefore, might provide benefits for patients with an inad-
equate response to selective serotonin reuptake inhibitors.
Such potential benefits have been previously documented in
randomised, double-blind, active-controlled trials, and in an
open-label study of vortioxetine in patients with inadequate
response to selective serotonin reuptake inhibitors or seroto-
nin and norepinephrine reuptake inhibitors [46—48].

Quetiapine extended release is approved for the adjunc-
tive treatment of depressive episodes in patients who have
responded inadequately to monotherapy with at least one
antidepressant, in the sense of an augmentation strategy
following antidepressant therapy carried out in accordance
with current clinical guidelines [49]. The antidepressive
properties of quetiapine were investigated in studies with
300 mg and 600 mg daily doses [49]. In the present study,
quetiapine was used in 8.9% of patients prior to vortiox-
etine initiation (mean dose 48 mg), in 9.7% of patients
during vortioxetine treatment (mean dose 45 mg), and
was generally considered efficacious. In clinical practice,
the sedative properties of low-dose quetiapine are often
utilised to treat sleeping problems [50], which are very
common in depressed patients [51]. Similarly, trazodone,
which is approved for the treatment of depressive episodes
with or without sleep disturbances in standard doses of
200-600 mg/day [44, 52], is frequently utilised in clinical
practice in sub-therapeutic doses to promote sleep [53]. In
the present study, trazodone treatment was reported in 8.9%
of patients prior to and concomitantly with vortioxetine
treatment in mean doses of 84 mg and 74 mg, respectively,
and was generally considered efficacious. Together, these
data suggest that quetiapine and trazodone were used as
sleep-promoting agents rather than for their antidepressant
effects. Moreover, the concomitant use of quetiapine and
trazodone was reduced to 3.5% and 4.0%, respectively, in
the maintenance phase. This might indicate that, with the
improvement of depressive symptomatology observed with
vortioxetine treatment, there was a reduced need for sleep-
promoting agents.
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Fig.4 Severity of illness as assessed by the clinician-rated Clinical
Global Impression-Severity scale during the observation period (N =
224). #**p < 0.001 versus baseline; last observation carried forward.
SD standard deviation

To account for concomitant medication during a possi-
ble cross-titration to vortioxetine, a sub-analysis of patients
with versus without concomitant treatment at visit 2 (2-3
weeks after baseline) was conducted. Despite patients with
a comedication being more severely depressed at baseline,
efficacy was comparable between the groups, with similar
response and remission rates after 8 weeks of treatment.
Most concomitantly used agents not discontinued during the
observation period had sedative characteristics. Vortioxetine
does not have sedative properties. It seems that, if a sedative
effect is required, vortioxetine is combined with the above-
mentioned substances in clinical practice. Tolerability was
comparable between the groups, indicating that vortioxetine
was well tolerated also when concomitant medication was
considered necessary.

Impaired psychosocial functioning due to depression is a
major concern for patients [54]. The International Classifi-
cation of Diseases, Eleventh Revision recognises significant
impairment in personal, family, social, educational, occupa-
tional or other important domains of functioning as a com-
mon feature of depressive disorders [55] and the restoration
of pre-morbid functioning is included as a relevant treatment
goal in current clinical guidelines [43, 45]. As improvement
in depressive symptoms correlates only partially with func-
tional outcomes [56], it is relevant to include assessments of
functioning in clinical trials [54].

In this real-world population, the proportion of patients
with functional impairment at baseline was >95% for all
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measured domains, except for professional activities (89.7%)
— a finding that may be owing to the fact that not all patients
were employed before the current depressive episode. Severe
impairment was reported for >25% of patients in each
domain at baseline, except for family functioning (22.9%).
After approximately 8 weeks of treatment with vortioxetine,
improvements in the domains of everyday functioning —
cognition, professional activities, family, social and leisure
activities, physical well-being and quality of life — were
observed, which is consistent with findings from previous
clinical trials and real-world studies for vortioxetine [14,
16, 17, 35, 38, 39, 57]. In each functional domain, more
than 80% of patients experienced no or mild functional
impairment at the last visit, except for professional activi-
ties (78.0%). Furthermore, in each domain, a maximum of
3.1% of patients experienced severe impairment at the last
visit, except for professional activities (6.3%). In an open-
label study in working patients with MDD, Chokka et al.
observed significant improvements in workplace productiv-
ity after 12 weeks of vortioxetine treatment [57]. In light
of these findings, it is possible that the ability to fulfil the
complex requirements of professional activities may require
longer to recover than the 8-week observation period in the
present study. Additionally, across all functional domains
assessed in this study, the proportion of patients with severe
impairment was highest for professional activities (38.1% at
baseline). It may be relevant to conduct a detailed evaluation
of functioning and employment status during the observation
period specifically in the working population.

Overall, a relatively low proportion of patients (7.5%)
experienced ADRs during the study, and few withdrew from
the study because of ADRs (2.7%). A meta-analysis of RCTs
has shown that during treatment of acute depressive episodes
vortioxetine was not significantly different from placebo in
terms of the dropout rate, indicating a high rate of accepta-
bility [58], and separately, in the maintenance phase of treat-
ment was superior to placebo with respect to discontinuation
because of any cause [59]. The tolerability profile observed
is also in line with observations from previous clinical stud-
ies for short-term and maintenance treatment and with the
established tolerability profile of vortioxetine [18-20, 25, 37,
46, 59] with nausea, headache and dizziness being the most
frequently observed side effects. While previous placebo-
controlled RCTs of vortioxetine with fixed dosing schedules
showed an incidence of nausea of 20.9-31.2% [25], nausea
was observed with a lower incidence of 3.5% here. However,
this is in line with several previous non-interventional real-
world studies reporting a low incidence of nausea (<4%)
[37]. Flexibility of dosing according to individual patient
needs, which is particularly practicable with an oral drop
formulation, and open communication about possible side
effects at treatment initiation might contribute to better tol-
erability of vortioxetine in the real-world setting compared



Swiss Real-World Study of Vortioxetine in Major Depressive Disorder

Cognitive function

Professional activities

100 - m— o 100 -
S 25.9
> g | 80 - 38.1
<
@
© 60 - 60
[oN
©
c 40 - 40 -
kel
T
o
S 20 A 20 - 39.0
o 1.3 22.8
0 0 10.3
Baseline Visit 4 Baseline Visit 4
Family activities and duties Social or leisure activities
3 22.9
> 80 - 80 35.3
T
Q@
® 60 - 60 A
o
ks
c 40 - 40 -
Ke)
5
g- 20 + 42.6 20 - 35.7
o 2.7 1.3
0 0
Baseline Visit 4 Baseline Visit 4
Physical well-being Quality of life
g 28.6
~ 80 - 80 -
T
Q@
® 60 - 60 -
o
ks
c 40 - 40 -
il
€
g 20 - 20 -
S 36.6 29.0
o 3.6 0.5
0 0
Baseline Visit 4 Baseline Visit 4
None Mild Moderate B Severe

Fig.5 Clinician-rated severity of impairment of everyday functioning
on a 4-point scale at baseline and at visit 4 (approximately 8 weeks).
N-values (last observation carried forward) were the same at baseline
and visit 4: cognitive function (N = 224), professional activities (N =

with RCTs. Here, >60% of patients initiated treatment with a
dose <5 mg. This may have influenced the low rate of nausea
observed, which is known to be a dose-dependent side effect
of vortioxetine [25].

Many patients in the present study reported comor-
bid conditions (31.9%), primarily overweight (6.2%),

223), family activities and duties (N = 223), social or leisure activi-
ties (N = 224), physical well-being (N = 224) and quality of life (¥
=224)

hypertension (5.8%), diabetes mellitus (3.1%), and atten-
tion-deficit hyperactivity disorder (2.2%). Considering that
comorbidities are common in patients with MDD [60], the
low incidence of ADRs with vortioxetine in a real-world
patient population is a reassuring observation. This is also
corroborated by a previous meta-analysis of clinical trials,
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Fig.6 Clinician- and patient-rated assessment of efficacy of vortiox-
etine on a 4-point scale at the end of observation (N = 223)

Table 2 Safety and tolerability of vortioxetine as assessed by the inci-
dence of ADRs and special notifiable cases over the study period

n (%) Patients (N = 226)
Incidence of ADRs 17 (7.5)
ADRs occurring in >1% of patients
Nausea 8 (3.5
Headache 4 (1.8)
Dizziness 3(1.3)
Incidence of special notifiable cases® 44 (19.5)

Special notifiable cases occurring in >1% of patients
No or little effect 42 (18.6)

ADR adverse drug reaction

*Pre-defined special notifiable cases to be reported comprised: no or
little effect; use in an unapproved indication (oft-label use); overdose,
misuse or abuse; drug interactions; use in paediatric patients; use
during pregnancy/breastfeeding; incorrect use; occupational or acci-
dental exposure; withdrawal symptoms; transmission of infectious
diseases; unexpected positive effect; and transfer of the medicinal
product via semen

which concluded that vortioxetine was efficacious and well
tolerated, irrespective of stable key comorbidities [61].

In the present study, a high proportion of patients (86.3%)
continued treatment with vortioxetine beyond the 8 weeks of
observation, which may reflect its effectiveness together with
its favourable tolerability profile. This finding is in line with
a meta-analysis of RCTs for antidepressant maintenance
treatment where the authors conclude that vortioxetine had
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Fig.7 Clinician- and patient-rated assessment of the tolerability of
vortioxetine on a 4-point scale at the end of observation (N = 224)

reasonable efficacy, acceptability and tolerability in the treat-
ment of adults with stable MDD [59]. These findings were
complemented by subjective assessments of efficacy and tol-
erability by clinicians and patients. Efficacy and tolerability
of vortioxetine was rated as good or very good by >90% of
psychiatrists and >88% of patients.

Taken together, the observations in the real-world clinical
setting, where patients were treated with vortioxetine for a
current depressive episode according to the judgement of
their treating psychiatrist, indicate that vortioxetine might be
a suitable treatment option for different patient populations.
These populations may include patients experiencing their
first major depressive episode, patients with comorbidities,
patients initiating an antidepressant for their current episode
(i.e. first-line treatment), or patients requiring a switch from
their prior antidepressant.

4.1 Limitations

Limitations of this study include those inherent to the obser-
vational nature of the study design such as selection and
observer bias. The observational uncontrolled design of
the study limits the ability to determine how much of the
improvement in depressive symptoms and functioning is
related to treatment with vortioxetine as no control group
was included. It should be remembered that symptom trajec-
tories may fluctuate naturally over the course of depressive
disorders, including remissions and relapses, which may not
be associated with specific treatment [62, 63]. Furthermore,
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according to the non-interventional nature of the study, no
systematic reporting of all adverse medical events during the
observation period irrespective of possible causality with the
study medication as obligatory in interventional trials was
done. Under-reporting of adverse events remains an immi-
nent risk for real-world observations; however, the treating
psychiatrists were obliged to report all ADRs and all adverse
events for which a causal relationship with the study medi-
cation could not be ruled out. Despite these limitations, the
findings of such an observational study may provide valu-
able insight into the use of vortioxetine in real-life clinical
practice, which is difficult to achieve in a controlled clinical
trial. Second, the short observation period of approximately
8 weeks limits the ability to explore the course of depres-
sive symptoms, durability of response and tolerability of
vortioxetine over a longer period of time. The short study
duration is, however, equivalent to the treatment periods
used in controlled clinical trials of vortioxetine, which were
sufficient for assessing the efficacy of vortioxetine when
initiated for the treatment of an acute depressive episode.
The study is also the first to be conducted in a Swiss patient
population, which builds upon research conducted in other
countries. Prescribing guidelines for vortioxetine can vary
between countries, with vortioxetine considered an appropri-
ate choice of first-line therapy in Switzerland and Canada
[9, 42], and a later-line treatment option in other countries
such as the UK [64]. Accordingly, many patients in this
study received vortioxetine as first-line treatment in clinical
practice, which might be different elsewhere. Additionally,
differences in healthcare systems between countries could
influence the generalisability of our study finding to other
countries. Third, a simplified version of the MADRS, the
unanchored MADRS, was used, which is unvalidated and
may limit the ability to compare the findings of this study
with those of previous trials as it may be prone to variability
in clinician interpretation. It is important to note that this
simplified scale was chosen to reflect daily clinical prac-
tice and to minimise the possibility of any intervention, as
the conventional MADRS is not commonly used in Swiss
clinical practice and therefore not permitted because of
country-specific regulations. A secondary analysis of the
current study describing the effectiveness and tolerability
of vortioxetine oral drops versus oral tablets, which also
employed the unanchored MADRS as an outcome measure,
has recently been published [65] and additionally, the CGI-I
and CGI-S tools were used as validated measures that have
been widely used in RCTs. Notably, the findings accord-
ing to the unanchored MADRS are consistent with those
obtained for the CGI-I and CGI-S. The six-item clinician-
rated functional assessment used in this study is an unvali-
dated ad-hoc tool and may therefore have limited clinical
comparability, reliability and interpretability. Clinician- and

patient-rated assessment of overall efficacy and tolerability
utilised non-standardised tools that may be subject to bias.

5 Conclusions

During treatment with vortioxetine in routine clinical prac-
tice for a major depressive episode, patients experienced
clinically relevant improvements in depressive symptoms
and everyday functionality over approximately 8 weeks.
Vortioxetine was also well tolerated, with a low incidence
of ADRs reported. The underestimation of depressive epi-
sode severity by clinicians when relying on clinical estima-
tion without any scale reinforces the importance of using
rating scales in clinical practice, even if simplified, such as
the unanchored MADRS items or the well-established CGI-
severity scale.
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