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a b s t r a c t

We aimed to compare the efficacy and tolerability of mirtazapine versus SSRIs and to assess whether
“non-response at week 4” may be a clinical indicator for combining mirtazapine and SSRIs for subse-
quent treatment. One-hundred fifty-four outpatients with MDD were randomized to receive mirtazapine
or SSRIs in step I (4 weeks). Non-responders in step I were randomly assigned to either mirtazapine or
SSRIs monotherapy or their combination in step IIa while responders in step I continued the same
monotherapy in step IIb for 4 weeks. In step I, mirtazapine showed significantly faster improvement as
shown by higher remission rate at week 2 with NNT ¼ 8 compared to SSRIs. Somnolence rate was higher
in mirtazapine and nausea rate was higher in SSRIs. In step IIa, combination therapy showed a more
favorable time course than SSRIs monotherapy. For subjects taking SSRIs in step I, combination therapy
showed significant better improvement in the Hamilton Depression Rating (HAM-D) score both at week
6 (p ¼ 0.006) and 8 (p ¼ 0.013) than SSRIs monotherapy. About 80% of responders at week 4 could reach
remission at week 8 and 64% of non-responders could not reach remission at week 8 for patients who
continued monotherapy. When mirtazapine was added on for SSRIs non-responders at week 4, the
remission rate increased by 5% and HAM-D score improved by 4 points. While for mirtazapine non-
responders, SSRIs add-on was not equally effective.

Mirtazapine may provide a faster improvement and “non-response at week 4” may be indicator to
mirtazapine add-on for patients receiving SSRIs.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

According to the World Health Organization, major depressive
disorder is among the most important causes of disability, ac-
counting for around one fifth of years lived with disability among
adults aged 15 years and over (World Health Organization, 2008)
despite its relatively low mortality. The introduction and develop-
ment of antidepressant drugs has largely contributed to the treat-
ment of major depressive disorder, however, the efficacy of these

treatments remains uncertain (Rush et al., 2006; Souery et al.,
2007).

Mirtazapine and SSRIs are both first-line medication for major
depressive disorder and their combination is also suggested for
patient of treatment resistant to the first antidepressantmedication
(Bauer et al., 2013; Kennedy et al., 2016). A meta-analysis found
mirtazapine having a more favorable treatment response than
SSRIs at week 2, but no difference in efficacy was found at the end
of the 6-weeks treatment (Watanabe et al., 2011). As for antide-
pressant combination therapy, there is only one RCT to assess the
mirtazapine combination treatment compared to continuation of
antidepressant monotherapy in 26 patients with major depression
who failed to respond the first antidepressant treatment (Carpenter
et al., 2002). In this study, adjunctive mirtazapine appeared more
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effective than monotherapy. Meanwhile discrepant findings were
reported in RCTs that compared monotherapy to combination from
treatment initiation (Blier et al., 2009, 2010; Rush et al., 2011).

Our clinical questions were as follows; 1. Which is a better
treatment between mirtazapine and SSRIs for drug free patients
with major depression? 2. Could “response” during the first 4
weeks of treatment be a predictor of remission at week 8? 3. Could
the combination therapy of mirtazapine and SSRIs for week 4 non
responders contribute to a better outcome than the mono-
therapies? Genotype Utility Needed for Depression Antidepressant
Medication (GUNDAM) study (Kato, 2011) is the project focused on
the personalized first-line treatment and subsequent combination
treatment based on a series of biological and clinical factors such as
genetic factors, proteomic factors, neurophysiological factors,
temperament, childhood trauma and so on. This is the first report
from GUNDAM study to present the result of a randomized clinical
trial of SSRIs and mirtazapine in acute treatment phase (step I) and
monotherapy and combination therapy for patient who could or
could not reach response (step II).

2. Method

2.1. Study design

GUNDAM is a two-step, open-label, randomized, flexible dose,
8-week study (Fig. 1). We directly compared the efficacy and
tolerability of mirtazapine versus SSRIs for drug free patients with
major depressive disorder in step I (4 weeks). For patients who had
inadequate response to the antidepressant in step I, we compared
the efficacy and tolerability of continuing mirtazapine or SSRIs
monotherapy versus their combination in step IIa (4 further
weeks). For patients who reached response in step I, the same
antidepressant was continued for another 4 weeks in step IIb.

This study was conducted at Kansai Medical University Medical
Center, Kansai Medical University Hospital and Seishokai Sephiroth
Hospital in Japan. To ascertain assessment inter-reliability among
raters, raters had senior rater education and training sessions
before starting the study. The study was approved by the relevant
institutional review board at each center and was conducted in
accordancewith the Declaration of Helsinki for human research. All
participants provided written informed consent after study pro-
cedures had been fully explained.

2.2. Participants

The subjects included to the study were 20e75 years old out-
patients, met the diagnosis of major depressive disorder according
to the Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition Axis I Disorders
(American Psychiatric Association, 1994), Japanese, scoring at least
14 in the 17-item Hamilton Rating Scale for Depression (HAM-D 17)
(Hamilton, 1967) and had been free of psychotropic drugs for at
least 14 days before entering into the study. Subjects with clinically
significant unstable medical illness, pregnancy, a principal psychi-
atric diagnosis other than major depression, a history of substance
abuse or dependence active within the previous 6 months, and
electroconvulsive therapy within the previous 6 months were
excluded. The diagnoses were assigned by 2 independent senior
psychiatrists and confirmed by a third psychiatrist.

2.3. Protocol treatment

In step I study, participants were randomly assigned to treat-
ment with one of two classes of antidepressant; mirtazapine or
SSRIs (paroxetine or sertraline) in a 1:1 ratio (Fig. 1). Mirtazapine
was administered once daily at bedtime and paroxetine and
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Fig. 1. Study flow diagram. MIR: mirtazapine, SSRIs: selective serotonin reuptake inhibitors.
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