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ABSTRACT

Objective: Three studies examined whether edivoxetine (a
highly selective norepinephrine reuptake inhibitor) had efficacy
as adjunctive therapy for patients with major depressive disorder
(DSM-IV-TR) who were partial responders to selective serotonin
reuptake inhibitor (SSRI) treatment of at least 6 weeks’ duration.

Method: Studies were 8-week randomized, placebo-controlled
trials with a 3-week double-blind placebo lead-in phase,
conducted from December 16, 2010, to October 21, 2013.
Patients entered the double-blind adjunctive treatment phase
if they met randomization criteria (< 25% improvement on
Montgomery-Asberg Depression Rating Scale [MADRS] and
MADRS total score > 14); patients not randomized remained on
adjunctive placebo. Study 1 compared fixed-dose edivoxetine
(12 or 18 mg daily) + SSRI (N=231 and N =230, respectively)
with placebo + SSRI (N =240); study 2 compared flexible-dose
edivoxetine (12-18 mg daily) + SSRI (N=232) and fixed-dose
edivoxetine (6 mg daily) + SSRI (N=226) with placebo + SSRI
(N=231); and study 3 compared flexible-dose edivoxetine
(12-18 mg daily) + SSRI (N=230) with placebo +SSRI (N=219).
The primary outcome was mean change from randomization
baseline to week 8 in MADRS total score, analyzed using
repeated measures analysis.

Results: Each trial failed to meet the primary and most of the
secondary objectives. The least-squares mean changes in
MADRS total score were as follows—study 1: —8.5 (edivoxetine
12 mg+SSRI), -8.7 (edivoxetine 18 mg+SSRI), and —7.8
(placebo+SSRI); study 2: —9.4 (edivoxetine 12-18 mg+SSRI),
—9.6 (edivoxetine 6 mg+ SSRI), and —9.4 (placebo + SSRI);

and study 3: —8.7 (edivoxetine 12-18 mg+SSRI) and —8.5
(placebo +SSRI).

Conclusions: Adjunctive edivoxetine treatment for patients with
major depressive disorder who were partial responders to SSRIs
did not significantly improve efficacy outcomes.

Trials Registrations: ClinicalTrials.gov identifiers: NCT01173601,
NCT01187407, NCT01185340
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C urrent treatment guidelines for major depressive disorder
(MDD) recommend selective serotonin reuptake
inhibitors (SSRIs) as a first-line treatment.! While these
medications have demonstrated efficacy, response to treatment
varies, with only some patients achieving full remission. For
example, in the Sequenced Treatment Alternatives to Relieve
Depression (STAR*D) multicenter study, patients were initially
treated with citalopram; after <14 weeks of treatment, the
response rate (>50% improvement) was 47%, and the remission
rate was 28%.> Focus on remission as the primary treatment
goal has increasingly occurred as evidence has accrued that
residual symptoms, or partial treatment response, are associated
with continued functional impairment and increased risk for
subsequent relapse into a depressive episode.>” Adjunctive
treatment strategies, therefore, should be considered in the
context of partial treatment response.

LY2216684 HCI (2-morpholinemethanol, a-[(5-fluoro-
2-methoxyphenyl) methyl]-a-[tetrahydro-2H-pyran-4-yl]-,
hydrochloride, [aR, 2S]) is a highly selective and potent
norepinephrine reuptake inhibitor designated as edivoxetine
hydrochloride (hereafter, edivoxetine). The efficacy of
edivoxetine as adjunctive treatment for patients with MDD
who were partial responders to an adequate course of treatment
with an SSRI was evaluated in a phase 2 clinical study.® The
results of this pilot study showed that compared with patients
who received placebo adjunctive to an SSRI, patients who
received adjunctive edivoxetine (SSRI +edivoxetine 6-18 mg
once daily during an 8-week period) had numerically greater
improvement in Montgomery-Asberg Depression Rating Scale
(MADRS) total score and higher rates of remission along with
statistically significantly greater improvement in overall role
functioning and in the impact of fatigue on functioning. Thus,
these findings from a pilot study supported further systematic
study of edivoxetine for the adjunctive treatment of MDD.

Three phase 3 clinical trials have examined whether
edivoxetine adjunctive to an SSRI would improve treatment
outcomes and reduce residual symptoms and thereby address
unmet medical needs of patients who experience partial
response to SSRI therapy. The primary objective of each study
was to determine whether edivoxetine was superior to placebo
in adjunctive treatment of patients with MDD who were
identified by their histories as partial responders to an adequate
course of SSRI treatment. Efficacy results are reported here,
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Table 1. Baseline Patient Demographics and Clinical
Characteristics Pooled Across 3 Studies

Placebo+SSRI  Edivoxetine+SSRI
Characteristic (N=690) (N=1,149)
Age, mean (SD), y 44.6 (11.5) 46.6 (12.4)
Age group, n (%) <65y 658 (95.4) 1,089 (94.8)
Gender, n (%) female 456 (66.1) 751 (65.4)
Severity of illness (MADRS total), 25.2 (5.5) 25.1(5.5)
mean (SD)
Race, n (%)
White 535 (77.5) 906 (78.9)
African American 68 (9.9) 86 (7.5)
Asian 77 (11.2) 141 (12.3)
Other 8(1.2) 15(1.3)
Geographical region,® n (%)
Europe 321 (46.5) 531 (46.2)
Japan 72(10.4) 134 (11.7)
United States 267 (38.7) 443 (38.6)
Other 30 (4.3) 41 (3.6)
SSRI therapy, n (%)
Citalopram 168 (24.3) 242 (21.1)
Escitalopram 138 (20.0) 238(20.7)
Fluoxetine 111 (16.1) 173 (15.1)
Fluvoxamine 17 (2.5) 38(3.3)
Paroxetine 72 (10.4) 128 (11.1)
Sertraline 184 (26.7) 330 (28.7)
CGI-S, mean (SD) 4.2(0.7) 2(0.7)
HADS depression subscale, mean (SD) 11.6 (3.9) 1 1 6 (3.9
HADS anxiety subscale, mean (SD) 9.6 (4.1) .6 (4.0)
FAsD average, mean (SD) 3.4(0.7) 4(0.7)
SDS global functional impairment 18.1(6.1) 18 2 (5.8)
score, mean (SD)
Q-LES-Q-SF, % total score, mean (SD) 40.2 (13.7) 40.6 (13.2)
VAS-F severity score, mean (SD) 67.7 (18.5) 68.3(17.8)
Duration of current MDD episode® 26.9 24.9
Duration of current SSRI prior to visit 2° 209 19.4

#The countries that comprised Europe were Latvia and Poland (study 1);
Croatia, Czech Repubilic, Finland, Hungary, Romania, and Slovakia (study
2); and Austria, Belgium, Germany, Sweden, and the United Kingdom
(study 3). The countries that comprised “Other” were Russian Federation,
South Africa, and Ukraine (study 1) and Australia (study 3).

bMedian values (weeks) are presented.

Abbreviations: CGI-S=Clinical Global Impressions-Severity scale,

FAsD = Fatigue Associated with Depression Questionnaire,

HADS =Hospital Anxiety and Depression Scale, MADRS = Montgomery-
Asberg Depression Rating Scale, MDD = major depressive disorder, Q-LES-
Q-SF=Quality of Life Enjoyment and Satisfaction Questionnaire-Short
Form, SDS=Sheehan Disability Scale, SSRI=selective serotonin reuptake
inhibitor, VAS-F =Visual Analog Scale for Fatigue.

whereas safety and tolerability outcomes from the studies
will be reported elsewhere in a separate disclosure.

METHOD

Study Designs

All 3 studies were 8-week acute therapy, double-blind,
randomized, placebo-controlled clinical trials conducted
at multiple centers in various countries from December 16,
2010, to October 21, 2013 (Table 1). Several methodological
design features were common across studies to mitigate
investigators’ and patients’ expectancies and to confirm the
partial response status of each patient. Each study included
3 periods: a screening period, an 11-week double-blind
treatment period, and a discontinuation period (1 to 2
weeks per study). Throughout all study periods, patients
continued their SSRI at their stable dose. During the acute

B Adjunctive treatment of major depressive disorder
for patients who have a partial response to selective
serotonin reuptake inhibitor therapy with edivoxetine,
a selective norepinephrine reuptake inhibitor, was not
effective compared with placebo.

B A number of methodological features were incorporated
in the study designs to address the challenge of placebo
response in depression trials.

B Failure of edivoxetine to demonstrate efficacy has
implications for the potential role of adjunctive
norepinephrine as well as for study design innovations.

therapy phase, all patients received adjunctive placebo for
the first 3 weeks. If patients had <25% improvement on
MADRS total score and a MADRS total score >14 at the
end of this double-blind 3-week period, then they were
randomly assigned to receive adjunctive edivoxetine or
adjunctive placebo for an 8-week randomized adjunctive
treatment period. Patients who did not meet randomization
criteria were maintained with adjunctive placebo plus
SSRI, remained in the study for blinding purposes, and
experienced the same study assessments as the randomized
patients. Patients and investigators therefore were blinded
to the following: the presence of randomization criteria and
a lead-in period, the absolute randomization ratio between
edivoxetine and placebo, the timing of randomization (the
study design suggested that randomization could occur at
any visit between visit 2 and visit 9 even though it occurred
at visit 5), and the fact that nonrandomized patients were
maintained in the study with adjunctive placebo. After
screening, patients were assessed weekly for the first 7 weeks
and then every other week for the last 4 weeks.

In study 1 (NCT01173601), patients were randomly
assigned to receive 1 of 2 fixed doses of adjunctive
edivoxetine (12 or 18 mg daily) or adjunctive placebo; in
study 2 (NCT01187407), patients were randomly assigned
to receive flexible-dose adjunctive edivoxetine (12-18
mg daily), fixed-dose adjunctive edivoxetine (6 mg), or
adjunctive placebo; and, in study 3 (NCT01185340),
patients were randomly assigned to receive either flexible-
dose adjunctive edivoxetine (12-18 mg daily) or adjunctive
placebo.

The study protocols were approved by the Ethical Review
Board at each study center. The studies were conducted in full
accordance with the Good Clinical Practice: Consolidated
Guideline that was approved by the International Conference
on Harmonization and applicable laws or regulations.
Written, informed consent was obtained from each patient
at study entry before any study procedures took place.

Patients

Eligible patients were outpatients > 18 years of age who
met diagnostic criteria for primary MDD, defined by the
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR)' and were assessed
by the Mini-International Neuropsychiatric Interview
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(MINT)® at visit-l, with the primary diagnosi§ confirmed
by a physician. Patients must have been taking an SSRI that
had been approved for MDD at a dose within the labeling
guidelines for the participating country. Duration of SSRI
treatment had to be =6 weeks before visit 2, with at least
the last 4 weeks at a stable, optimized dose as determined
by the investigator. Eligible patients were required to meet
criteria for partial response at visits 1 and 2, as defined by
the investigator’s opinion that the patient had experienced
atleast a minimally clinically meaningful improvement with
the SSRI treatment. Additionally, patients had to score 216
on the GRID 17-item Hamilton Depression Rating Scale total
score (GRID-HDRS;,)!? and to rate <75% improvement for
their current SSRI by using the patient-rated Massachusetts
General Hospital Antidepressant Treatment Response
Questionnaire-modified version'! at visit 1. The GRID-
HDRS;; rating was administered remotely via telephone by
independent clinicians who were blinded to the entry criteria
and study details.

Key exclusion criteria were DSM-IV-TR Axis I conditions
other than MDD that were considered a primary diagnosis
within 1 year of visit 1; any current or previous diagnosis of
bipolar disorder, schizophrenia, or other psychotic disorder;
and treatment resistant (defined as a failure to respond to
2 prior treatments in current episode or by investigator
opinion). Patients were also excluded from the studies if
they had a serious or unstable medical illness or had any
diagnosed medical condition that could be exacerbated by
noradrenergic agents (eg, unstable hypertension, unstable
heart disease, tachycardia or tachyarrhythmia, narrow angle
glaucoma, or history of urinary hesitation or retention).
Women who were pregnant and/or breastfeeding were also
excluded.

Study Assessments

The primary efficacy outcome measure for all studies
was the change from baseline of the MADRS total score
to the last study visit of the adjunctive treatment phase
(week 8 of randomized treatment). Key secondary efficacy
measures that were gated statistically to control for multiple
comparisons were the Sheehan Disability Scale global
functional impairment score,!? remission rate (MADRS
total score <10) at the last visit and at least the patient’s last
2 consecutive visits in the adjunctive treatment phase, and
the Hospital Anxiety and Depression Scale (HADS) anxiety
subscale score.'® Other secondary efficacy measures included
response rates (response was defined as >50% decrease from
baseline in MADRS total score), HADS depression subscale
score, MADRS individual item scores, Clinical Global
Impressions-Severity score,'* and the Fatigue Associated
With Depression Questionnaire average score.'

Statistical Analyses

Unless otherwise specified, all analyses were conducted
on an intent-to-treat basis. For continuous measures,
analyses included patients who were randomized and who
had baseline and postbaseline measurements. Comparisons

of primary efficacy parameters between treatment groups
were evaluated at a 2-sided .05 significance level, except
for study 1 in which the significance level was a priori
equally split (2-sided .025) for the 2 edivoxetine dose versus
placebo comparisons. The primary comparison for study 2
was edivoxetine 12-18 mg versus placebo. Changes from
baseline to all postbaseline visits in the active treatment
period were analyzed by using a restricted maximum
likelihood-based mixed-model repeated measures (MMRM)
analysis. Model terms included the fixed, categorical effects
of treatment; pooled investigative site, visit, and treatment-
by-visit interaction; and the continuous, fixed covariates
of baseline MADRS total score and baseline MADRS
total score-by-visit interaction. For the key secondary
outcomes of the Sheehan Disability Scale global functional
impairment score, remission rate at last visit, remission rate
at the patient’s last 2 consecutive visits, and HADS anxiety
subscale score, a sequential gatekeeper method was used
to control for multiple comparisons. These secondary
outcomes were listed in the above hierarchical order with
the prespecification that each objective would be tested only
if the primary analysis and the prior hierarchical analyses
were statistically significantly different between treatment
groups. Other secondary outcomes were analyzed without
adjustment for multiple comparisons.

Numeric secondary outcomes were analyzed by using
an MMRM model similar to that of the primary analysis.
Treatment differences in the proportions of patients meeting
criteria for remission using the last observation carried
forward (LOCF) endpoint and for remission at the patient’s
last 2 consecutive visits in the adjunctive treatment phase
were analyzed by using Koch nonparametric randomization-
based analysis of covariance method.'® This method adjusted
for pooled investigative site and for the continuous covariate
of baseline MADRS total score.

Prespecified subgroup analyses including the subgroups
of gender, race, SSRI therapy, pooled investigative site,
country, and region were performed for the change from
baseline in MADRS total score. Subgroup analyses used an
MMRM model similar to that of the primary analysis with
relevant subgroup, subgroup-by-treatment, subgroup-by-
visit, and subgroup-by-treatment-by-visit interactions added
to the model.

RESULTS

Patient Characteristics

Pooled patient demographics and clinical characteristics
across the 3 studies are shown in Table 1. Approximately
50% of enrolled patients did not meet randomization criteria
and continued in the studies on SSRI and double-blind
adjunctive placebo. The numbers of patients randomized
per specific adjunctive treatment arm per study were as
follows—study 1: placebo + SSRI (N =240), 12-mg fixed-
dose edivoxetine + SSRI (N =231), 18-mg fixed-dose
edivoxetine + SSRI (N =230); study 2: placebo + SSRI
(N=231), 12- to 18-mg flexible-dose edivoxetine + SSRI
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Figure 1. Patient Flow Through Screening, Double-Blind Lead-In, and Acute Therapy Phase by Study
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(N'=232), 6-mg fixed-dose edivoxetine + SSRI (N =226); and
study 3: placebo + SSRI (N =219), 12- to 18-mg flexible-dose
edivoxetine + SSRI (N =230). Figure 1 illustrates a high-level
overview of the patient flow for each study, which had high
completion rates for the acute therapy (range, 85.8%-86.5%),
with the most frequent reason for study discontinuation being
adverse event (range, 2.7%-6.5%). There were no deaths in
any of the 3 studies.

Primary Efficacy Measure

In each of the 3 studies, patients treated with adjunctive
edivoxetine (12- to 18-mg flexible dose daily; 6-, 12-, and
18-mg fixed dose daily) failed to demonstrate a statistically
significant improvement compared to patients treated with
adjunctive placebo on MADRS total score (primary efficacy
endpoint) at week 8 (Figure 2). The least-squares mean
changes in MADRS total score from baseline to week 8 were
not significantly different between treatment groups, with the
values as follows—study 1: —8.5 (edivoxetine 12 mg+ SSRI),
-8.7 (edivoxetine 18 mg+ SSRI), and —7.8 (placebo + SSRI);
study 2: —9.4 (edivoxetine 12-18 mg + SSRI), —9.6 (edivoxetine
6 mg+SSRI), and —9.4 (placebo + SSRI); and study 3: —8.7
(edivoxetine 12-18 mg+ SSRI) and —8.5 (placebo + SSRI).

Secondary Efficacy Measures

Each study failed to meet most secondary efficacy
endpoints at 8 weeks. Response and remission rates at
endpoint are presented in Figure 3. Across all 3 studies,
there were no statistically significant differences between
adjunctive edivoxetine and adjunctive placebo in response

or remission rates at LOCF endpoint (Figure 3). Additional
secondary efficacy measures and corresponding mean
changes from baseline are summarized in Table 2. Across
the studies, there were no significant treatment differences
on a secondary outcome that replicated in a second study.
Subgroup analyses performed in each study found no
differential treatment effect for the subgroups of gender,
race, SSRI therapy, pooled investigative site, country, or
region (data not shown).

DISCUSSION

In each of the 3 studies, adjunctive edivoxetine failed
to meet its primary objective for efficacy compared
with placebo. Additionally, most secondary outcomes
that assessed disease symptom severity and functional
improvement were not statistically significantly different
between adjunctive edivoxetine and adjunctive placebo
groups; any significant treatment differences on a specific
outcome were not independently replicated. These findings
support the lack of a clinical effect, or a weak clinical effect,
of adjunctive edivoxetine treatment for patients with MDD
who are partial responders to an SSRI therapy.

Previously, edivoxetine did demonstrate efficacy
compared with placebo in a clinical trial for monotherapy
of MDD, although another monotherapy trial in patients
with MDD with lower doses and higher discontinuation
rates was more equivocal.'® Furthermore, norepinephrine
transmission has an established role in the pathogenesis
and treatment of depression!®?’; thus, the null finding from
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Figure 2. Montgomery-Asberg Depression Rating Scale Total Figure 3. Response and Remission Rates at Last-Observation-
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Abbreviations: LS mean =least-squares mean, MMRM =mixed-model 2N =number of patients with a baseline and at least 1 postbaseline
repeated measures, SSRI=selective serotonin reuptake inhibitor. Montgomery-Asberg Depression Rating Scale observation.
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Table 2. Mean Changes in Secondary Efficacy Measures From Baseline to Week 8 (repeated measures analysis)

Study 1 Study 2 Study 3
Edivoxetine  Edivoxetine Edivoxetine  Edivoxetine Edivoxetine
Placebo + (12 mg) + (18 mg) + Placebo+ (12-18 mg) + (6 mg) + Placebo+ (12-18 mg) +
SSRI SSRI SSRI SSRI SSRI SSRI SSRI SSRI
Characteristic (N=240) (N=231) (N=230) (N=231) (N=232) (N=226) (N=219) (N=230)
CGI-S, LS mean (SE) -0.95(0.07) -1.01(0.07) -1.08(0.07) -1.14(0.07) -1.20(0.08) -1.21(0.08) -1.02(0.08) —1.08(0.08)
HADS depression subscale score,  —2.76 (0.26) —3.19(0.26) -3.38(0.27) -2.55(0.26) -3.40*%(0.27) -3.62*%(0.27) -2.64(0.27) -2.82(0.27)
LS mean (SE)
HADS anxiety subscale score, -1.85(0.22) -1.97(0.22) -2.05(0.22) —2.05(0.24) —2.24(0.24) -2.64(0.24) -1.78(0.23) -2.20(0.22)
LS mean (SE)
SDS global functional impairment  —4.47 (0.43) —5.36 (0.44) —5.27 (0.44) -4.30(0.43) -5.30(0.43) -6.29%(0.44) -4.38(0.48) —4.50(0.47)
score, LS mean (SE)
MADRS individual items,
LS mean (SE)
Apparent sadness —1.01(0.08) -1.18(0.08) —-1.04(0.08) -1.26(0.08) -1.34(0.08) -1.25(0.08) -1.26(0.09) -1.10(0.09)
Reported sadness -1.00(0.08) -1.21(0.08) -1.20(0.08) -1.26(0.09) -1.41(0.09) -131(0.09) -1.19(0.09) -1.17(0.09)
Inner tension —-0.65(0.07) -0.71(0.07) -0.74(0.07) -0.87 (0.08) —0.96 (0.08) —-0.91(0.08) -0.71(0.09) -0.72(0.08)
Reduced sleep -0.83(0.08) -0.97(0.09) -0.94(0.09) -0.92(0.09) -0.82(0.09) -0.96(0.09) -0.76(0.10) —0.83(0.09)
Reduced appetite —0.75(0.08) —0.82(0.08) —-0.74(0.08) —0.71(0.08) —-0.57 (0.08) —-0.67 (0.08) -0.72(0.08) —0.54(0.08)
Concentration difficulties —0.94(0.08) -0.88(0.08) —1.01(0.08) -0.98(0.08) -1.13(0.08) -1.14(0.08) -0.82(0.09) -1.07(0.09)
Lassitude -0.89(0.08) -1.04(0.08) -1.12*(0.08) -1.16(0.09) -1.15(0.09) -1.07(0.09) -0.98(0.09) -1.11(0.09)
Inability to feel —-0.90(0.08) -1.05(0.08) -1.07(0.08) -1.14(0.09) -1.11(0.09) -1.30(0.09) -1.08(0.09) -1.17(0.09)
Pessimistic thoughts -0.74(0.07) -0.77 (0.07) -0.74(0.07) -0.91(0.07) —-0.84(0.07) -0.82(0.07) -0.77(0.08) —0.88(0.08)
Suicidal thoughts -0.15(0.03) -0.09(0.03) -0.13(0.03) -0.17(0.03) -0.17(0.03) -0.19(0.03) -0.24(0.05) -0.23(0.05)
FAsD average score, LS mean (SE)  —0.57 (0.05) —0.69 (0.05) -0.67 (0.05) -0.53(0.05) —-0.67 (0.05) —-0.68 (0.06) —0.55(0.06) —0.62 (0.06)

*P<.05 (adjunctive edivoxetine compared with adjunctive placebo).

Abbreviations: CGI-S =Clinical Global Impressions-Severity scale, FAsD = Fatigue Associated with Depression Questionnaire, HADS =Hospital Anxiety and
Depression Scale, LS mean =least-squares mean, MADRS = Montgomery-Asberg Depression Rating Scale, SDS = Sheehan Disability Scale, SE=standard

error.

the 3 studies was surprising. The contextual interpretation
of these results should consider the neurobiology of
depression, the patient population, and the design features
of the study.

Regarding the neurobiology of depression, these findings
suggest that adding norepinephrine to a system that has
already been desensitized with ongoing serotonergic
reuptake inhibition may not have the same effect of
normalizing depression compared with a system in which
serotonergic and noradrenergic activation are initiated at
the same time. Meta-analysis of treatment outcomes with
serotonergic noradrenergic reuptake inhibitor monotherapy
has clearly demonstrated that these medications are
effective.?! While norepinephrine therapies such as tricyclic
antidepressants and reboxetine have shown efficacy as
monotherapies, these medications have not been studied for
their efficacy in controlled studies as adjunctive therapies in
the MDD partial-responder population. Thus, the dynamic
nature of norepinephrine down-regulation may be such that
timing of the intervention determines when activation of
this system can enhance outcome.

Others have suggested that effectiveness of noradrenergic
agents may relate to specific behavioral dimensions, such as
arousal and executive functioning, rather than to the entire
syndrome of depression.?? In the adjunctive edivoxetine
trials, individual items on the MADRS related to cognitive
functioning and arousal did not show statistically significant
differences, but this instrument may not have been
sufficiently sensitive to detect these types of symptomatic
outcomes. For some pharmacologic interventions,
traditional assessment instruments may not be sufficient
to detect improvements as the original “gold standards”

were developed in the context of tricyclic antidepressant
interventions. Thus, alternative methods or instruments may
need to be considered for assessment of specific symptoms of
depression within the context of adjunctive treatment.

A second consideration for interpreting results from the
adjunctive edivoxetine trials is the heterogeneity of MDD and
of the definition of a “partial responder” patient population.
Patients were naturalistically selected for the edivoxetine
studies in that they were determined to be a partial
responder based on their response to SSRI by investigator
opinion instead of a prospective observational period; thus,
the partial responder patient enrolled within the trials could
have been quite heterogeneous. For example, the enrolled
sample could have included patients who experienced a wide
response ranging from at least minimally responsive to near
remission. Additionally, patients may have been in remission
with the current SSRI at some point during their treatment
but then worsened into a partial response status. While
the definition of partial responder used in these studies is
generalizable to how patients often present within clinical
settings, it is unknown whether this heterogeneity precludes
different responses to adjunctive treatment since there have
not been direct comparisons of different methodologies for
determination of the partial responder population. Among
atypical antipsychotic studies, efficacy was established with
both prospectively defined inadequate response population
and historical report. However, a meta-analysis of these
studies did not suggest that the method of defining the
population was related to degree of response.”® Overall, these
considerations suggest that the partial responder population
is distinct from the patients with MDD who participate in
monotherapy clinical trials.
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A 'third consideration is the methodology of the study
designs and its potential impact on placebo response. Several
methodological features were included in the studies to
mitigate placebo response, such as blinded, independent
clinicians for severity ratings to determine study entry, the
confirmation of the partial response during a 3-week double-
blind adjunctive placebo lead-in phase, the use of blinded
randomization criteria for patients after this lead-in phase,
and the use of blinded timing of randomization. Noteworthy,
in each of the studies, across hundreds of different sites
and over 20 countries, approximately half of the patients
within each trial experienced sufficient improvement from
baseline so that they failed to meet randomization criteria
and were maintained in the study on blinded placebo. The
improvement during this lead-in period represents not
only response to nonpharmacological therapeutic effects
(eg, interactions with clinical staff), but also may represent
continued response to SSRI treatment.

Despite steps that were taken to reduce the influence
of patients who were placebo responders or late SSRI
monotherapy responders, the degree of improvement in
patients who were randomized to placebo in the acute
therapy trial was commensurate with the adjunctive
edivoxetine rates. Without an active comparator, the
magnitude of placebo response in comparison with a known
effective drug cannot be directly compared, and the overall
effectiveness of the double-blind lead-in period cannot be
ascertained. However, the mean change in the MADRS

total score for the placebo group (approximately 8 points
across trials) was similar to the mean change observed in
the published literature, suggesting that the placebo response
within the randomized population was not exceedingly high.
The consistency in the findings across the 3 independent
trials favors an interpretation of a weak clinical effect for
adjunctive edivoxetine or a partial responder population that
may be particularly responsive to the psychosocial aspects
of clinical trial participation and associated expectancies.?*
This potential reactivity leads to a further conundrum for
determining whether the double-blind placebo lead-in is
an optimal design to study adjunctive therapy in patients
with MDD. Studies with other experimental antidepressants,
outside of the atypical antipsychotics, that have not included
these design features have also struggled to demonstrate
greater efficacy compared with placebo.?>?

The strengths of the edivoxetine program include
consistent implementation of 3 large trials of similar design;
a global program involving over 20 countries; and the use
of state-of-the-art methodology that standardized patient
selection, assessment, and mitigation of expectancies.
Limitations of the study program include potential effects
of patient population, design, and lack of active comparator.
In summary, edivoxetine as a selective norepinephrine
reuptake inhibitor failed to demonstrate efficacy as an
adjunctive treatment for patients with MDD who were
partial responders to SSRI therapy, which therefore precludes
further development of this drug for this indication.
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