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Background: Despite the best treatments, about 20% of patients with major depressive disorder
(MDD) receiving drugs and psychological intervention show little or no improvement. There is no
trial comparing different treatment methods in patients with anxiety/somatic subtype MDD.
Aim: To compare the efficacy and safety of various treatments in patients with anxiety/
somatic subtype MDD.

Methods: This was a preliminary multicenter randomized controlled trial at eight participat-
ing hospitals in China (09/2016-06/2019) (ClinicalTrials.gov #NCT03219008). The patients
were randomized to mirtazapine/SNRIs, mirtazapine/SNRIs+cognitive behavioral therapy
(CBT), mirtazapine+SNRIs, or mirtazapine+SNRIs+physical therapies (modified electrocon-
vulsive treatment or repetitive transcranial magnetic stimulation). The primary endpoint was
the 17-item Hamilton Depression Scale (HAMD-17). The Quick Inventory of Depressive
Symptomatology-Self-Report (QIDS-SR) and Quality of Life (QOL)-6 were the secondary
endpoints. The adverse events (AEs) were monitored. The patients were assessed at baseline
(0 weeks), and at the end of the 2nd, 4th, 6th, 8th, and 12th week during treatment.
Results: Finally, 107 patients were included: mirtazapine/SNRIs (n=36), mirtazapine/SNRIs
+CBT (n=28), mirtazapinetSNRIs (n=29), and mirtazapinet+SNRIs+physical therapies
(n=14). The 17-HDRS and QIDS-SR scores decreased in all four groups, and the QOL-6
scores increased. There were no differences in the 17-HDRS (P=0.099), QIDS-SR (P=0.407),
and QOL-6 (P=0.485) scores among the four groups. There were no differences in the
occurrence of AEs among the four groups (P=0.942).

Conclusion: This preliminary trial suggests that all four interventions (mirtazapine/SNRIs,
mirtazapine/SNRIs+CBT, mirtazapine+SNRIs, or mirtazapine+SNRIs+physical therapies)
achieved similar response and remission rates in patients with anxiety/somatic subtype
MDD. The safety profile was manageable.

Keywords: major depressive disorder, anxiety, mirtazapine, serotonin-norepinephrine

reuptake inhibitor, cognitive behavioral therapy, Hamilton Depression Scale

Introduction

The prevalence of major depressive disorder (MDD) is approximately 6% per year
worldwide, with a lifetime prevalence of 20%,' making MDD among the most
common mental health issues. The specific subtypes of depression have treatment
and prognostic implications and include melancholic depression (melancholia),
depression with atypical features, MDD with psychotic features, MDD with cata-
tonia, and MDD with anxious distress."* MDD is refractory in about 15% of
patients and recurrent in about 35% of patients, and the risk of recurrence increases

with each additional episode of major depression.'
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Anxious distress requires at least two of the following
features being present most of the days of an MDD epi-
sode: a sense of being “keyed up” or tense, unusual rest-
lessness, difficulty concentrating due to worry, fear that
awful things may happen, and worry about losing self-
control.'* MDD with anxious distress is characterized by
depression caused by unrelenting anxiety and will cause
further anxiety, forming a vicious circle." ™ Chronic dis-
eases are associated with anxiety and depression.*” MDD
and anxiety are associated with psychosomatic conditions,
such as burning mouth syndrome.® In the months preced-
ing the MDD episode, prodromal symptoms may include
anxiety, panic attack, and phobias.® Anxious distress is
associated with a higher likelihood of reporting suicidal
thoughts
antidepressants.'

and less  response  to traditional

Mirtazapine is a tetracyclic used for the treatment of
MDD.? Mirtazapine can antagonize central presynaptic o,
adrenergic autoreceptors and alloreceptors, and specifi-
cally block 5-HT, and 5-HT; on the postsynaptic
membrane.” Serotonin-norepinephrine reuptake inhibitors
(SNRIs) can also be used for the management of MDD
with anxious distress.” Cognitive-behavioral therapy
(CBT), particularly problem-solving therapy, helps allevi-
ate the depressive and anxious symptoms by questioning
and challenging the patients’ irrational thinking and wrong
attitude towards themselves, the surrounding environment,
and the future,

anxiety.'®!" CBT can be used with drugs for the manage-

and by managing the sources of

ment of an acute episode.'® Physical therapies such as
modified electroconvulsive treatment (MECT) or repeti-
tive transcranial magnetic stimulation (rTMS) can also be
applied for managing MDD and anxiety distress.'* "

Despite the best treatments, about 20% of patients with
MDD receiving drugs and psychological intervention
show little or no improvement.' ™ Mirtazapine has thera-
peutic effects on depressive disorders with anxiety agita-
tion or somatic symptoms.> Meanwhile, SNRIs can
simultaneously impact the norepinephrine and 5-HT axes,
which is more effective for patients with MDD of the
anxiety/somatic subtype.> Nevertheless, currently, there is
no randomized controlled trial (RCT) research that com-
pares various treatments in patients with MDD and anxi-
ety/somatic discomfort.

Therefore, the objective of the present study was to
compare the efficacy and safety of various treatments in
patients with MDD of the anxiety/somatic subtype. The

results could provide data for the personalized manage-
ment of MDD.

Methods
Study Object and Design

This was a preliminary multicenter randomized controlled
trial that enrolled patients with first-episode MDD or
patients with acute-stage MDD but without systemic treat-
ment in at the Psychiatry Departments of the eight parti-
cipating hospitals (Supplementary Table S1) between

September 2016 and June 2019. The trial was approved
by the ethics committee of the Shanghai Mental Health
Center (lead center) and by the ethics committees of all
other participating hospitals. Written informed consent
forms were obtained from all patients. This trial was
registered (ClinicalTrials.gov # NCT03219008). This
study complies with the Declaration of Helsinki.

The inclusion criteria were: 1) 18-55 years of age; 2)
patients with anxiety/somatic MDD who met the DSM-5
diagnostic criteria'® and were currently in a major depres-
sion episode (MDE); 3) in the acute phase with first
episode or recurrence; 4) 17-item Hamilton Depression
Scale (HAMD-17) >17 points; and 5) did not take any
antidepressants and received no physical or psychological
treatment within 6 months before enrollment. The criteria
for determining the anxiety/somatic subtype were: depres-
sion/undermotivation and atypical symptoms were scored
IDS  (The
Symptomatology),

using Inventory  of  Depressive
anxiety somatization factors were
scored using the HAMD scale, and symptom weights
were calculated to determine the main clinical subtypes
of patients.'®

The exclusion criteria were: 1) with serious physical
diseases (history of brain trauma or cerebrovascular acci-
dent, narrow-angle glaucoma, epilepsy, myocardial infarc-
tion, unstable angina, congestive heart failure, severe
cirrhosis, acute and chronic renal failure, severe diabetes,
aplastic anemia, moderate and severe malnutrition and
other serious physical diseases including neurological,
cardiac, liver, kidney, endocrine or hematological system
or other diseases that might interfere with the trial (abnor-
mal index was more than twice the upper limit of nor-
mal)); 2) HAMD-17 item 3 (suicide) >3, or suicide attempt
during this episode; 3) pregnant or lactating women, or
planning pregnancy; 4) with comorbid psychotic disorders
or with psychotic symptoms, substance abuse/dependence
nicotine), previous of mania or

(except episode
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hypomania, mental retardation, personality disorders, or
anorexia nervosa/bulimia; or 5) secondary depressive dis-
orders caused by other organic or drug substances.

Treatment and Grouping

All subjects were randomly divided into four groups
according to the treatment methods: 1) mirtazapine/
SNRIs; 2) mirtazapine/SNRIs + CBT; 3) mirtazapine +
SNRIs; and 4) mirtazapine + SNRIs + physical therapy.
The randomization was achieved using a central computer
system programmed and maintained by a third-party
statistician.

The choice of the treatment regimen, mirtazapine,
SNRI, and dosages were all at the physicians’ discretion.
SNRIs included duloxetine (Cymbalta, Euprolol, and
Oxpin) and venlafaxine (Enoxin and Boroxin). The physi-
cal therapy included MECT or rTMS, with 10 times
a month for a MECT course and 10 times over two
weeks for an rTMS course. Each treatment regimen was
continuously performed for 8—12 weeks.

Observation Index and Data Collection

The patients’ age, sex, ethnicity, body mass index (BMI),
education level, occupation, marital status, total depressive
course, duration of this depressive episode, and severity of
depression were collected. The assessment scales used in
the present study included the 17-HDRS,'” the Quick
Inventory of Depressive Symptomatology-Self-Report
(QIDS-SR) scale,'® Quality of Life (QOL-6), and a log
of the adverse events (AEs). Those questionnaires were

validated in Chinese.'**°

Endpoints

The primary endpoint was the reduction rate of 17-HDRS
scores in the intention-to-treat set. A reduction of the 17-
HDRS scores by >50% was considered as a response.
A total score of 17-HDRS <7 was considered as
a remission. The scores of QIDS-SR and QOL-6 were
the secondary endpoints.

Follow-Up

The treatments lasted 8—12 weeks. The patients were
assessed at baseline (0 weeks), and at the end of the 2nd,
4th, 6th, 8th, and 12th week during treatment. The follow-
up included efficacy and safety index, 17-HDRS, QIDS-
SR, QOL-6, adverse event log, clinical symptomatology
assessment, blood biochemistry, protein, neuroimaging,

and neuroelectrophysiological examination. The follow-
up time window was +2 days.

Safety Assessment

The adverse reactions included gastrointestinal reactions
(stomach discomfort, diarrhea, constipation, nausea,
vomiting, bitter taste, dry mouth, and increased appetite),
abnormal liver function, dizziness and headache (including
headache,

(including

dizziness, vertigo, and syncope), fatigue

sleepiness, fatigue, lethargy, and slow

response), allergy, tremor (including tremor, shaking
hand, foot shaking, weakness, fatigue, muscle weakness,
night sweating, dyspnea, nervousness, and restlessness),
heart rate changes (including bradycardia and tachycar-
dia), suicide self-injury (including self-injury, suicide
attempt, and irritability), and general adverse reactions
(including nosebleeds, alopecia, pneumonia, and fever).

Statistical Analysis
This was a preliminary study, and no power analysis was
performed.

All data were analyzed using SPSS 22.0 (IBM,
Armonk, NY, USA) and GraphPad Prism 6 (GraphPad
Software, San Diego, US). All continuous variables were
tested for normality using the Kolmogorov—Smirnov test.
The continuous variables with a normal distribution were
presented as means + standard deviations and analyzed
using ANOVA and the Bonferroni method for pair-wise
comparison. The continuous variables with a non-normal
distribution were presented as medians (interquartile
ranges (IQRs)) and analyzed using the Kruskal Wallis
test. Categorical data were presented as number (percen-
tage) and analyzed using the chi-square test or Fisher’s
exact test. All tests were two-sided (except the chi-square
test), and P-values <0.05 were considered statistically
significant.

Results

Characteristics of the Participants

A total of 163 patients were screened for eligibility and 21
were excluded. Then, 142 were randomized to the mirta-
zapine/SNRIs (n=40), mirtazapine/SNRIs+CBT (n=35),
mirtazapine+SNRIs (n=34), and mirtazapine+SNRIs+phy-
sical therapies (n=33). During treatment, 35 participants
dropped out. Finally, 107 patients were included in the
analyses: mirtazapine/SNRIs (n=36), mirtazapine/SNRIs
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+CBT (n=28), mirtazapine+SNRIs (n=29), and mirtaza-
pine+SNRIs+physical therapies (n=14).

Table 1 presents the characteristics of the participants.
There were no differences among the four groups regard-
ing the demographic, socioeconomic, and clinical charac-
teristics (all P>0.05).

Efficacy Evaluation

The 17-HDRS scores were decreased in all four groups
at the end of treatment (all P<0.05). There were no
differences in the 17-HDRS scores among the four
groups at the end of treatment (P=0.099), nor in the

response rates (ie, 17-HDRS decreasing by >50%)
(P=0.149) or the remission rates (ie, 17-HDRS scored
<7) (P=0.166). The QIDS-SR scores were decreased in
all four groups at the end of treatment. The QOL-6
scores were increased in all four groups at the end of
treatment. There were no differences in the QIDS-SR
(P=0.407) and QOL-6 (P=0.485) among the four groups
at the end of treatment (Table 2 and Figure 1).

Safety
There were no differences in the occurrence of AEs among
the four groups (P=0.942) (Table 3).

Table | Baseline Data for Each Treatment Regimen Group in Patients with MDD and Anxiety/Somatic Discomfort

Indicators Mirtazapine/ Mirtazapine/SNRIs Mirtazapine + Mirtazapine + SNRIs + P
SNRIs (n=36) + CBT (n=28) SNRIs (n=29) Physicotherapy (n=14)

Age (years) 28.5 (22, 43.5) 28 (23.5, 34) 30 (25, 42) 29 (24, 37) 0.664

Sex, n (%) 0.235

Male 13 (36.1%) 4 (14.3%) 10 (34.5%) 4 (28.6%)

Female 23 (63.9%) 24 (85.7%) 19 (65.5%) 10 (71.4%)

Ethnic group, n (%) >0.999

Han 35 (97.2%) 27 (96.4%) 28 (96.6%) 14 (100%)

Others 1 (2.8%) I (3.6%) 1 (3.4%) 0
Body mass index (kg/m?) 20.8 (19.5, 22.7) 21.4 (187, 23.1) 20.8 (19.5, 23.2) 20.6 (19.2,22.3) 0.980
Marital status, n (%) 0.464

Unmarried 20 (55.6%) 15 (53.6%) 11 (37.9%) 7 (50%)

Married/cohabiting 14 (38.9%) 12 (42.9%) 18 (62.1%) 6 (42.9%)

Divorce/Separation 2 (5.6%) | (3.6%) 0 1 (7.1%)

Occupation, n (%) 0.378

On-the-job 19 (52.8%) 20 (71.4%) 18 (62.1%) 8 (57.1%)

Retired 0 0 | (3.4%) 0

Student 9 (25%) 5 (17.9%) 9 (31%) 4 (28.6%)

Unemployed 8 (22.2%) 3 (10.7%) | (3.4%) 2 (14.3%)

Educational level 15 (9.5, 16) 16 (15, 16) 16 (12, 17) 15 (12, 16) 0.134
Duration of total depression | 7 (2.125, 49) 3(212) 12 (2, 48) 6.5 (3, 17) 0.270
(years)

Duration of this depressive 8 (4, 20.5) 11 (6, 24) 8 (4, 12) 12 (6, 26.5) 0.310
episode (months)

Depression severity, n (%) 0.887
Not assessed 0 0 1 (3.4%) 0

Normal, disease-free 0 0 0 0

Marginality 0 0 0 (0%) 0

Mild psychosis 3 (8.3%) 2 (7.1%) 2 (6.9%) 0

Moderate psychosis 14 (38.9%) 12 (42.9%) 14 (48.3%) 4 (28.6%)

Obvious psychosis 16 (44.4%) Il (39.3%) 10 (34.5%) 7 (50%)

Severe psychosis 3 (8.3%) 3 (10.7%) 2 (6.9%) 3 (21.4%)

Most severe psychosis 0 0 0 0

Abbreviations: SNRI, serotonin-norepinephrine reuptake inhibitor; CBT, cognitive behavioral therapy.
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Table 2 Efficacy Evaluation Results of Each Treatment Group at the Last Follow-Up
Indicators Mirtazapine/ Mirtazapine/ Mirtazapine + Mirtazapine + SNRIs + P
SNRIs (n=36) | SNRIs + CBT SNRIs (n=29) Physicotherapy (n=14)
(n=28)
Primary 17-HDRS 10 (4, 16.5) 75 (3, 15) 10 (6, 15) 5(1,9) 0.099
endpoint Response (17-HDRS score | 23 (63.9%) 18 (64.3%) 17 (58.6%) 13 (92.9%) 0.149
reduction 250%), n (%)
Remission (17-HDRS total 16 (44.4%) 17 (60.7%) 12 (41.4%) 10 (71.4%) 0.166
score <7), n (%)
Secondary | QIDS-SR 75,12 7 (25, 12) 8 (5, 12) 550, 1) 0.407
endpoint QOL-6 20 (18, 22) 21 (19, 24) 21 (19.5, 22.5) 21 (18, 24) 0.485

Abbreviations: SNRI, serotonin-norepinephrine reuptake inhibitor; CBT, cognitive behavioral therapy; 17-HDRS, |7-item Hamilton Depression Rating Scale; QIDS-SR,

Quick Inventory of Depressive Symptomatology - Self-Reported (QIDS-SR); QOL, quality of life.

Discussion

About 20% of patients with MDD receiving drugs and
psychological intervention show little or no improvement
despite various treatments.'* Currently, there is no trial
comparing different treatment strategies in patients with
anxiety/somatic subtype MDD. Therefore, the aim of this
preliminary study was to compare the efficacy and safety
of various treatments in patients with anxiety/somatic sub-
type MDD. The results strongly suggest that all four

interventions  (mirtazapine/SNRIs, mirtazapine/SNRIs
301
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+CBT, mirtazapine+SNRIs,
+MECT/T'TMS) achieved similar response and remission

and mirtazapine+SNRIs

rates while the safety profile was manageable.

First-line drugs for the management of anxiety include
selective serotonin reuptake inhibitors (SSRIs), SNRIs,
and pregabalin, and second-line drugs include imipramine,
bupropion, benzodiazepines, buspirone, hydroxyzine, and
quetiapine.® Mirtazapine is also among the drugs that can
be used for the treatment of anxiety disorders, as well as
MDD, making a drug of choice for the management of
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Figure | Observation indexes over the course of the |2-week treatment in patients with anxious depression. (A) |7-item Hamilton Depression Rating Scale (17-HDRS).
(B) Quick Inventory of Depressive Symptomatology - Self-Reported (QIDS-SR). (C) Quality of life (QOL)-6.
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Table 3 Total Number of Adverse Reaction Records
Indicators Mirtazapine/ Mirtazapine/ Mirtazapine + | Mirtazapine + SNRIs + P
SNRIs (n=36) | SNRIs + CBT SNRIs (n=29) Physicotherapy (n=14)
(n=28)
Adverse events, n (%) 6 (16.7%) 4 (14.3%) 4 (13.8%) 1 (7.1%) 0.942
Gastrointestinal dysfunction 0 0 2 (6.9%) 1 (7.1%) 0.135
Abnormal liver function 0 0 0 0 /
Headache 1 (2.8%) 2 (7.1%) 1 (3.4%) 0 0.742
Fatigue 1 (2.8%) 2 (7.1%) 1 (3.4%) 0 0.742
Allergy 0 0 0 0 /
Tremor 4 (11.1%) I (3.6%) 0 0 0.199
Tachycardia/ bradycardia 1 (2.8%) 0 0 0 >0.999
Self-harm 1 (2.8%) 0 0 0 >0.999
Common 0 0 0 0 /

Abbreviations: SNRI, serotonin-norepinephrine reuptake inhibitor; CBT, cognitive behavioral therapy.

MDD of the anxiety/somatic subtype.*' SNRIs also have
some efficacy for the management of MDD with
anxiety.>**** In addition, psychotherapy and CBT can be
used to manage MDD, as well as the causes in which is
rooted the anxiety, breaking the vicious circle of anxiety
and MDD.'"!'" As complementary therapies, MECT and
rTMS have been shown to be effective in MDD, but are
not used alone for the management of MDD.'* "
Nevertheless, achieving a meaningful clinical
response using a single therapy is considered to be
relatively uncommon, leading to the need for combined
therapies.” There is a theoretical advantage of using
a second drug with a complementary mode of action.
In the present study, even though all four treatment
strategies improved the 17-HDRS, QIDS-SR, and
QOL-6 indexes, there were no differences among the
four strategies at the end of treatment. This is sup-
ported by Kessler et al,”> who showed that adding an
SNRI on mirtazapine did not improve the outcomes in
patients with refractory MDD. Other studies report

conflicting results.**?° A

review highlighted the
small amount of evidence for combination strategies
for the treatment of MDD.?® Of course, the conflicting
results could be due to a variety of factors, including
the selection of the patients, the dosages, and socio-
economic, familial, and spiritual factors.

Mirtazapine, SNRIs, MECT, and rTMS are considered
safe and well-tolerated in patients with MDD.>*%-12713:31
There were no differences in the occurrence of AEs among
the four groups. All AEs were manageable, and none led

to self-harm or death.

This study has limitations. This was a preliminary trial
with a small sample size, which was not confirmed by
a power analysis. In addition, the drop-out rate was high,
especially in the group receiving physical therapies. Finally,
the dosages were left at the physicians, discretion instead of
being determined by a strict protocol. This could have biased
the results. In addition, socioeconomic and spiritual factors
were not taken into account in the analyses.

In conclusion, the results of the present preliminary trial
strongly suggest that all four interventions (mirtazapine/
SNRIs, mirtazapine/SNRIs+CBT, mirtazapine+SNRIs, and
mirtazapine+SNRIs+tMECT/fTMS)
response and remission rates in patients with anxiety/somatic

achieved similar

subtype MDD. The safety profile was manageable.
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