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Introduction
Major depressive disorder (MDD) is a prevalent disease with a devastating impact
on one’s personal life.1 Although there has been some progress, full recovery is still
difficult to achieve.2,3 In clinical practice, it is important to personalize the treatment plan for each patient, and to understand the many available treatment options,
including pharmacotherapy, cognitive behavioral therapy, and electroconvulsive
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Objective: To examine how clinical and demographic patient baseline characteristics influence
effectiveness of duloxetine versus selective serotonin reuptake inhibitor (SSRI) treatment, in
real-world Japanese clinical settings of patients with major depressive disorder (MDD) and
associated painful physical symptoms (PPS).
Methods: This was a multicenter, 12-week, prospective, observational study in patients with
MDD (Quick Inventory of Depressive Symptomatology $16) and at least moderate PPS (Brief
Pain Inventory-Short Form [BPI-SF] average pain $3). Patients received duloxetine or SSRIs
(escitalopram, sertraline, paroxetine, or fluvoxamine). Assessments were made by using BPI-SF
average pain, 17-item Hamilton Rating Scale for Depression (HAM-D17), EuroQol 5-dimension
questionnaire, Social Adaptation Self-Evaluation Scale, Global Assessment of Functioning, and
ability to work. Predefined subgroups included the number of previous episodes of depression
(0 vs $1), baseline BPI-SF average pain score (#6 vs .6), baseline HAM-D17 total score (#18
vs .18), baseline HAM-D17 retardation (#7 vs .7) and anxiety somatic subscale scores (#6
vs .6), and age (,65 vs $65 years).
Results: Treatment effectiveness was evaluated in 523 patients (duloxetine N=273, SSRIs
N=250). Treatment with duloxetine was superior to SSRIs on most outcome measures in patients
experiencing their first depressive episode, those with higher baseline PPS levels, and in patients
with more severe baseline depression. This was also the case for older patients. In patients with
less severe depression, SSRI treatment tended to show more improvements in depression and
quality of life measures versus duloxetine treatment.
Conclusion: These preplanned subgroup analyses of data from a prospective observational study
suggest that, for Japanese MDD patients with PPS, duloxetine is more effective than SSRIs in
patients with a first episode of MDD, with more severe depression, or more severe PPS.
Keywords: depression, duloxetine, pain, selective serotonin reuptake inhibitors, first episode
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therapy.4 For treatment optimization, clinical investigators
are developing tailored medicine approaches for patients
with MDD using genetic, biochemical, and neuroimaging
approaches, as well as MDD symptom assessment through
clinical interviews.5–8
A large percentage of patients with MDD report painful
physical symptoms (PPS; .60%9,10); therefore, it is clinically
meaningful to categorize MDD patients with PPS as a major
phenotype of this disorder.11 For affected patients, PPS not
only seriously impacts their quality of life (QoL),12 but also
its presence is associated with the severity of MDD symptoms
and lower remission rates.13 In patients with MDD, residual
symptoms after treatment are risk factors for relapse.14
Moderate-to-severe PPS is a prevalent residual symptom
in patients with MDD after treatment, as Harada et al have
demonstrated recently.15 Moreover, PPS improvement is
a potential predictor of the clinical course of depression.11
The overall impact of PPS on treatment outcome of MDD
underlines the need for more effective, tailored treatment
approaches for this patient population.
Duloxetine is a unique serotonin norepinephrine reuptake
inhibitor which has been shown to be effective in the treatment of pain in patients with fibromyalgia,16 chronic low
back pain,17 or diabetic peripheral neuropathic pain.18 While
duloxetine was associated with significantly greater benefit
on measures of pain and functioning compared with selective serotonin reuptake inhibitors (SSRIs) in a randomized
clinical trial in patients with MDD,19 systematic analysis
did not reveal an advantage of duloxetine over SSRIs in the
treatment of patients with depression.20 The question remains
how the use of antidepressants can be optimized for patients
with MDD and associated PPS and which patient subgroup
might benefit most from a given treatment approach.
In a recent prospective observational study, we investigated treatment outcome in patients with MDD and PPS
residing in Japan who received treatment with either duloxetine or an SSRI for 12 weeks. At 4 weeks post-baseline
(the primary endpoint), there was no statistically significant
difference between treatment groups for change in Brief
Pain Inventory-Short Form (BPI-SF) average pain score.21
Additionally, no statistically significant differences between
treatment groups were noted for the 17-item Hamilton
Rating Scale for Depression (HAM-D17) total score, the
EuroQol 5-dimension questionnaire (EQ-5D), the Global
Assessment of Functioning (GAF), or the Social Adaptation Self-Evaluation Scale (SASS). However, patients who
received duloxetine presented a higher responder rate and a
greater improvement in BPI-SF average pain score over time
compared with patients receiving SSRIs.
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Based on those results, the objective of the subgroup
analyses presented here was to examine how patient baseline characteristics such as symptom severity, number of
episodes, and age may influence outcome after treatment
with duloxetine or SSRIs in real-world clinical settings. We
report the results of predefined subgroup analyses comparing
the effectiveness of treatment with duloxetine versus SSRI in
patient groups stratified by the number of previous episodes
of depression, baseline BPI-SF average pain score, baseline
HAM-D17 total score, HAM-D17 retardation and anxiety
somatic subscale scores, and age.

Methods
Study design and patients
This was a prospective, observational, 12-week study assessing treatment outcomes in patients with MDD and PPS who
received duloxetine or one of the following SSRIs: escitalopram, sertraline, paroxetine, or fluvoxamine. Patients were
male or female, $20 years old, and resided in Japan. All
patients presented with an episode of MDD without psychotic
traits, as defined by the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition, Text Revision.22 Patients were
diagnosed by the investigator with at least moderate depression (Quick Inventory of Depressive Symptomatology $16)
and at least moderate PPS (BPI-SF average pain $3). Patients
with a previous diagnosis of bipolar disorder, schizophrenia,
or other psychotic disorder, or a current diagnosis of dysthymic disorder or adjustment disorder were excluded from the
study. Patients with PPS that originated from organic disease,
aside from MDD, and those being treated with opioids for
their PPS were also excluded from the study.
The study was conducted in accordance with good
post-marketing study practices23 and applicable laws and
regulations of the country in which the study was conducted.
The Japanese Ministry of Health, Labour and Welfare
reviewed and approved the protocol. Patients provided written informed consent before enrollment. Additional details
regarding study design and patient selection are presented
in the primary study publication.21

Assessments
Item 5 on the BPI-SF (average pain) was used to quantify
PPS. Additional outcome measures included HAM-D17,
rated according to the Structured Interview Guide for the
HAM-D17 for depressive symptoms, EQ-5D for QoL, SASS,
GAF for social functioning, and ability to work. Ability to
work was defined as the proportion of patients being able to
work according to the investigator’s judgment out of the entire
patient population (excluding patients who retired early).
Neuropsychiatric Disease and Treatment 2017:13
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Statistical methods

Results

Prespecified subgroup analyses of all effectiveness outcome
measures were based on 1) the presence or absence of a previous depressive episode, 2) BPI-SF average pain score (#6
vs .6), 3) HAM-D17 total score (#18 vs .18), 4) HAMD17 retardation subscale score (#7 vs .7), 5) HAM-D17
anxiety somatic subscale score (#6 vs .6), and 6) patient
age (,65 vs $65). All enrolled patients with baseline and at
least one post-baseline score were included in the analyses,
excluding patients with non-retrievable case report forms,
patients for whom administration of the study drug could not
be confirmed, and patients who did not meet entry criteria.
For treatment group comparisons, propensity scoring (the
probability of treatment assignment conditioned on observed
baseline data) was applied to adjust the potential imbalance of
baseline data between treatment groups. Logistic regression
was used to compute the propensity score, and generally all
available baseline data were included in the model. A mixedeffects model with repeated measures analysis was used
for comparisons in all subgroups. The model for the fixed
effects included treatment (duloxetine/SSRI), propensity
score, baseline score (if available), visit, visit-by-treatment
interaction, visit-by-propensity score interaction, and visitby-baseline score interaction (if available). All statistical
tests were based on a 2-sided significance level of 0.05 and/
or a 2-sided 95% confidence interval. No adjustments for
multiplicity were made. All statistical analyses were carried
out using SAS version 9.13 or above (SAS Institute, Cary,
NC, USA).

Patient disposition, demographics, and baseline characteristics, and information about safety (adverse events, serious
adverse events, and discontinuations due to adverse events)
are presented in a study by Kuga et al.21
Data from 523 patients were evaluated (duloxetine
N=273, SSRIs N=250). In Table 1, all subgroup analyses
are summarized. We present treatment differences between
duloxetine and SSRIs for the individual outcome measures,
with patients stratified by subgroup characteristic. Details for
the individual subgroup analyses are provided in Tables 2–4,
Figures 1–3, Tables S1–S3, and Figures S1–S3.

Stratification by the number of previous
episodes
Within the group of patients experiencing their first depressive episodes, treatment with duloxetine tended to be more
effective than SSRIs in improving most outcome measures
(Table 2). This was especially true for BPI-SF average pain
scores at 8 and 12 weeks post-baseline (Table 2; Figure 1A),
as well as HAM-D17 total scores, GAF scores, EQ-5D scores,
and ability to work at 12 weeks (Table 2).
There was no clear difference observed between treatment groups in patients who experienced at least their
second recurrent episode of depression; all patients showed
improvement in all measures (Table 2; Figure 1B). In
both treatment groups, first-episode patients had generally
better outcomes compared with patients with recurrent
depressive episodes.

Table 1 Summary of all subgroup analyses of treatment differences by baseline patient characteristics
Item

Strata

Treatment difference (duloxetine vs SSRIs)
BPI-SF average pain score24

Episode of depression

First
$ Second
Baseline BPI-SF average
#6
.6
pain score
Baseline HAM-D17 total
#18
score
.18
Baseline HAM-D17
#7
retardation subscale score .7
Baseline HAM-D17 anxiety #6
.6
somatic subscale score
Age
,65 years
$65 years

HAM-D17
GAF26
total score27

SASS28

EQ-5D25

Ability
to work

Week 2 Week 4 Week 8 Week 12 Week 12

Week 12 Week 12 Week 12 Week 12

-0.1
−0.1
−0.1
−0.3
−0.5
−0.1
−0.3
−0.1
−1.1
0.0
−0.1
−0.2

4.0a
0.9
1.8
3.0
−2.5
3.1a
1.1
2.8
−0.8
3.1a
1.3
9.6a

0.4
0.1
0.2
0.5
−0.4
0.3
−0.3
0.6a
−0.3
0.4
0.3
−0.5

0.6a
0.8
0.3
0.9
0.5
0.5a
0.2
0.7a
0.0
0.6a
0.4
1.3

0.8a
0.1
0.2
0.8
0.2
0.5
0.1
0.6a
0.2
0.5
0.4
0.7

2.3a
−0.4
0.1
2.5
−0.7
0.9
−0.8
1.8
0.4
0.8
0.4
0.8

0.9
1.3
0.1
0.9
−3.7
0.8
−1.2
1.6
−2.7
0.7
0.2
0.0

0.05a
0.00
0.01
0.04
−0.11b
0.03
−0.05
0.06a
−0.02
0.03
0.00
0.11

2.418a
1.386
1.374
2.614a
0.73
2.401a
1.450
2.192a
1.256
2.008a
1.669
–c

Notes: aP,0.05 (favoring duloxetine); bP,0.05 (favoring the SSRIs); cas the model was not converged, the estimate could not be calculated. For treatment difference, the
ability to work is presented as an odds ratio (values .1 favor duloxetine). All other treatment differences presented are the least squares mean change difference between
treatment groups (positive values indicate favorable outcome with duloxetine; negative values indicate favorable outcome with SSRIs).
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; EQ-5D, EuroQol 5-dimension questionnaire for quality of life; GAF, Global Assessment of Functioning Scale; HAMD17, 17-item Hamilton Rating Scale for Depression; SASS, Social Adaptation Self-Evaluation Scale; SSRIs, selective serotonin reuptake inhibitors.
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Table 2 Subgroup analysis of depressive episode (first vs $ second) effect on all scales
Patient characteristic

Week
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First episode of depression
BPI-SF average pain score24

2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12
Second or higher episode of depression
BPI-SF average pain score
2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12

Duloxetinea

SSRIsa

n

LS mean change
(95% CI)

n

LS mean change
(95% CI)

109
123
94
90
87
108
76
70
80
75
79
139
98

−1.9 (−2.2, −1.6)
−3.0 (−3.3, −2.6)
−3.8 (−4.2, −3.4)
−4.3 (−4.7, −4.0)
−6.0 (−0.7, −0.5)
−11.0 (−12.2, −9.9)
−15.5 (−16.9, −14.1)
−18.3 (−19.7, −17.0)
23.3 (20.8, 25.7)
10.7 (9.2, 12.3)
0.3527 (0.3178, 0.3875)
53.2%
88.4% (79.6%, 93.7%)

100
124
88
88
95
119
85
80
84
79
82
136
89

52
66
42
47
40
53
28
34
46
37
42
79
51

−1.8 (−2.4, −1.3)
−2.5 (−3.0, −2.0)
−3.4 (−3.9, −2.8)
−3.3 (−4.0, −2.7)
−3.9 (−5.5, −2.3)
−8.2 (−9.9, −6.5)
−12.0 (−13.9, −10.2)
−13.1 (−15.3, −10.9)
17.3 (13.9, 20.7)
8.2 (6.0, 10.5)
0.2267 (0.1760, 0.2775)
32.9%
81.0% (67.1%, 89.9%)

49
59
45
46
45
56
41
39
46
45
45
76
47

P-value

−2.0 (−2.3, −1.6)
−2.6 (−2.9, −2.2)
−3.3 (−3.6, −2.9)
−3.5 (−3.9, −3.2)
−6.3 (−7.2, −5.3)
−11.1 (−12.2, −10.0)
−14.0 (−15.3, −12.7)
−16.0 (−17.3, −14.8)
19.2 (16.9, 21.6)
9.9 (8.4, 11.4)
0.3000 (0.2661, 0.3339)
40.4%
75.9% (65.1%, 84.2%)

−0.1 (−0.6, 0.4)
0.4 (−0.1, 0.9)
0.6 (0.0, 1.1)
0.8 (0.2, 1.3)
−0.3 (−1.7, 1.1)
0.0 (−1.7, 1.6)
1.5 (−0.4, 3.5)
2.3 (0.4, 4.2)
4.0 (0.6, 7.5)
0.9 (−1.3, 3.0)
0.0526 (0.0031, 0.1022)
–
2.418 (1.143, 5.117)

0.741
0.086
0.045c
0.005c
0.678
0.959
0.116
0.015c
0.022c
0.435
0.037c
0.040c
0.021c

−2.0 (−2.5, −1.4)
−2.4 (−2.9, −1.8)
−2.6 (−3.1, −2.0)
−3.2 (−3.9, −2.6)
−5.4 (−6.9, −3.9)
−8.4 (−10.0, −6.8)
−12.0 (−13.7, −10.4)
−13.5 (−15.5, −11.5)
16.4 (13.0, 19.7)
6.9 (4.8, 9.0)
0.2259 (0.1768, 0.2749)
28.9%
75.4% (55.8%, 88.2%)

−0.1 (−0.9, 0.6)
0.1 (−0.6, 0.9)
0.8 (0.0, 1.6)
0.1 (−0.8, 1.0)
−1.5 (−3.7, 0.8)
−0.2 (−2.7, 2.3)
0.0 (−2.6, 2.5)
−0.4 (−3.4, 2.7)
0.9 (−4.0, 5.9)
1.3 (−1.9, 4.5)
0.0009 (−0.0724, 0.0742)
–
1.386 (0.495, 3.883)

0.715
0.719
0.065
0.823
0.192
0.873
0.982
0.802
0.714
0.410
0.981
0.607
0.534

Notes: aFor change from baseline, all values are presented as scores, except for ability to work, which is presented as a percentage. bFor treatment difference, ability to
work is presented as an odds ratio (values .1 favor duloxetine). All other treatment differences presented are the least squares mean change difference between treatment
groups (positive values indicate favorable outcome with duloxetine; negative values indicate favorable outcome with SSRIs). cStatistically significant difference favoring
duloxetine, P,0.05. BPI-SF, higher score indicates more pain; EQ-5D, lower score indicates less healthy; GAF, lower score indicates greater severity of illness; HAM-D17,
higher score indicates more depression; SASS, higher score indicates greater social adjustment.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; CI, confidence interval; EQ-5D, EuroQol 5-dimension questionnaire for quality of life; GAF, Global Assessment of
Functioning Scale; HAM-D17, 17-item Hamilton Rating Scale for Depression; LS, least squares; n, number of affected patients; SASS, Social Adaptation Self-Evaluation Scale;
SSRIs, selective serotonin reuptake inhibitors.

Baseline BPI-SF average pain score
Within the group of patients with BPI-SF average pain
scores .6, duloxetine was associated with more overall improvements in most outcome measures (Table 3;
Figure 2B). This effect was most apparent in patients’ ability
to work at 12 weeks post-baseline, where duloxetine-treated
patients were significantly more likely to be judged as being
able to work at 12 weeks post-baseline compared with SSRItreated patients (Table 3).
In the subgroup of patients with BPI-SF average pain
scores #6, both duloxetine- and SSRI-treated patients
showed improvement in all measures, but no clear difference was observed between treatment groups (Table 3;
Figure 2A).
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HAM-D17 total score, HAM-D17
retardation subscale score, and HAMD17 anxiety somatic subscale score
Within the group of patients with baseline HAM-D17 total
scores .18, duloxetine-treated patients tended to show overall
more improvement in most outcome measures compared with
SSRI-treated patients. In this patient subgroup, duloxetine
treatment led to significantly better improvements in BPI-SF
average pain scores at 8 weeks post-baseline (Figure 3B), as
well as GAF and ability to work at 12 weeks post-baseline
compared with patients receiving SSRIs (Table 4).
In the subgroup of patients with HAM-D17 total
scores #18, both duloxetine- and SSRI-treated patients
showed improvement in all measures (Table 4; Figure 3A).
Neuropsychiatric Disease and Treatment 2017:13
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Table 3 Subgroup analysis of baseline BPI-SF average pain score (#6 vs .6) effect on all scales
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Patient characteristic

Week

Baseline BPI-SF average pain score #6
BPI-SF average pain score24
2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12
Baseline BPI-SF average pain score .6
BPI-SF average pain score24
2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12

Duloxetinea

SSRIsa

n

LS mean change
(95% CI)

n

LS mean change
(95% CI)

Treatment difference
(95% CI)b

P-value

137
158
121
117
110
139
98
93
110
97
104
177
126

−1.6 (−1.9, −1.3)
−2.3 (−2.6, −2.0)
−3.0 (−3.3, −2.6)
−3.3 (−3.6, −2.9)
−5.2 (−6.1, −4.3)
−9.7 (−10.8, −8.7)
−13.9 (−15.1, −12.8)
−16.4 (−17.5, −15.2)
20.6 (18.5, 22.7)
8.9 (7.5, 10.2)
0.2926 (0.2617, 0.3235)
48.6%
85.8% (77.3%, 91.5%)

141
171
129
122
134
162
124
112
121
114
119
185
123

−1.6 (−1.9, −1.4)
−2.2 (−2.4, −1.9)
−2.7 (−3.0, −2.3)
−3.1 (−3.4, −2.7)
−6.1 (−6.9, −5.3)
−10.8 (−11.7, −9.9)
−14.1 (−15.1, −13.0)
−16.3 (−17.3, −15.2)
18.8 (16.8, 20.8)
8.8 (7.6, 10.0)
0.2816 (0.2529, 0.3104)
40.5%
81.5% (72.3%, 88.1%)

−0.1 (−0.5, 0.3)
0.2 (−0.3, 0.6)
0.3 (−0.2, 0.8)
0.2 (−0.3, 0.7)
−0.9 (−2.2, 0.3)
−1.1 (−2.5, 0.4)
−0.1 (−1.7, 1.4)
0.1 (−1.5, 1.7)
1.8 (−1.2, 4.8)
0.1 (−1.8, 1.9)
0.0109 (−0.0327, 0.0546)
–
1.374 (0.689, 2.740)

0.734
0.420
0.213
0.369
0.125
0.143
0.884
0.879
0.249
0.937
0.622
0.139
0.367

72
78
61
62
60
67
50
50
55
56
58
96
65

−2.4 (−2.9, −1.9)
−4.0 (−4.5, −3.5)
−5.0 (−5.6, −4.5)
−5.2 (−5.8, −4.6)
−5.3 (−6.7, −3.9)
−10.7 (−12.3, −9.1)
−14.8 (−16.6, −12.9)
−17.0 (−19.0, −15.0)
19.5 (16.4, 22.6)
9.7 (7.5, 11.9)
0.3316 (0.2873, 0.3758)
41.7%
84.6% (73.8%, 91.5%)

43
48
35
43
39
47
30
36
40
40
39
65
44

−2.7 (−3.4, −2.1)
−3.5 (−4.1, −2.8)
−4.1 (−4.8, −3.4)
−4.4 (−5.1, −3.6)
−5.8 (−7.5, −4.1)
−9.7 (−11.7, −7.8)
−12.5 (−14.8, −10.2)
−14.5 (−16.9, −12.1)
16.5 (12.8, 20.3)
8.8 (6.1, 11.4)
0.2960 (0.2410, 0.3510)
32.3%
67.8% (47.0%, 83.3%)

−0.3 (−1.1, 0.5)
0.5 (−0.3, 1.3)
0.9 (0.0, 1.9)
0.8 (−0.2, 1.8)
−0.5 (−2.7, 1.7)
1.0 (−1.6, 3.5)
2.2 (−0.8, 5.2)
2.5 (−0.7, 5.7)
3.0 (−2.0, 8.0)
0.9 (−2.6, 4.5)
0.0355 (−0.0365, 0.1075)
–
2.614 (1.065, 6.416)

0.485
0.219
0.051
0.109
0.673
0.461
0.140
0.125
0.238
0.604
0.330
0.250
0.036c

Notes: aFor change from baseline, all values are presented as scores, except for ability to work, which is presented as a percentage. bFor treatment difference, ability to
work is presented as an odds ratio (values .1 favor duloxetine). All other treatment differences presented are the least squares mean change difference between treatment
groups (positive values indicate favorable outcome with duloxetine; negative values indicate favorable outcome with SSRIs). cStatistically significant difference favoring
duloxetine, P,0.05. BPI-SF, higher score indicates more pain; EQ-5D, lower score indicates less healthy; GAF, lower score indicates greater severity of illness; HAM-D17,
higher score indicates more depression; SASS, higher score indicates greater social adjustment.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; CI, confidence interval; EQ-5D, EuroQol 5-dimension questionnaire for quality of life; GAF, Global Assessment of
Functioning Scale; HAM-D17, 17-item Hamilton Rating Scale for Depression; LS, least squares; n, number of affected patients; SASS, Social Adaptation Self-Evaluation Scale;
SSRIs, selective serotonin reuptake inhibitors.

The only difference observed between treatment groups
was in the EQ-5D at 12 weeks post-baseline, where SSRItreated patients showed more improvements compared with
duloxetine (Table 4).
Results observed for HAM-D17 retardation subscale
scores and HAM-D17 anxiety somatic subscale scores
were similar to those observed with HAM-D17 total scores
(Tables S1 and S2; Figures S1A and B, and S2A and B).
Within the group of patients with more severe baseline
subscale scores (HAM-D17 retardation subscale score .7,
HAM-D17 anxiety somatic subscale score .6), duloxetinetreated patients tended to show more improvements on most
outcome measures compared with SSRI-treated patients.
Also, within the group of patients with lower baseline subscale
Neuropsychiatric Disease and Treatment 2017:13

scores (HAM-D17 retardation subscale score #7, HAM-D17
anxiety somatic subscale score #6), both duloxetine- and
SSRI-treated patients showed improvement on all measures.
Although there was no overall clear distinction between
treatment groups, SSRI-treated patients experienced more
improvement on HAM-D17 total scores compared with those
treated with duloxetine. This effect was most pronounced
at 2 and 4 weeks post-baseline in patients with baseline
HAM-D17 retardation subscale score #7.

Patient age
In the subgroup of patients aged $65 years, duloxetine
treatment led to more improvements in most of the outcome
measures compared with SSRI treatment (Table S3). Within
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Table 4 Subgroup analysis of baseline HAM-D17 total score (#18 vs .18) effect on all scales
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Patient characteristic

Week

Baseline HAM-D17 total score #18
BPI-SF average pain score24 2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12
Baseline HAM-D17 total score .18
BPI-SF average pain score24 2
4
8
12
HAM-D17 total score27
2
4
8
12
GAF26
12
SASS28
12
EQ-5D25
12
Ability to work
0
12

Duloxetinea

SSRIsa

n

LS mean change
(95% CI)

n

LS mean change
(95% CI)

22
50
18
21
21
49
15
15
22
15
16
55
31

−2.1 (−2.9, −1.2)
−2.4 (−2.9, −1.9)
−3.4 (−4.2, −2.6)
−3.6 (−4.3, −2.9)
−2.1 (−4.1, −0.2)
−5.6 (−6.8, −4.4)
−6.8 (−8.5, −5.0)
−8.4 (−10.6, −6.3)
14.2 (9.8, 18.6)
7.0 (4.4, 9.7)
0.1645 (0.1065, 0.2226)
58.2%
79.3% (53.0%, 92.9%)

13
32
9
15
9
31
7
8
11
8
9
38
15

171
172
152
146
149
157
133
128
138
132
140
200
146

−1.8 (−2.0, −1.5)
−2.8 (−3.1, −2.5)
−3.6 (−3.9, −3.3)
−3.9 (−4.2, −3.5)
−5.5 (−6.4, −4.7)
−10.6 (−11.7, −9.6)
−15.1 (−16.2, −14.0)
−17.6 (−18.8, −16.5)
20.9 (18.9, 22.9)
9.2 (8.0, 10.5)
0.3195 (0.2909, 0.3482)
44.0%
88.1% (81.1%, 92.7%)

164
180
146
142
164
178
147
140
142
138
142
200
143

P-value

−2.6 (−3.7, −1.4)
−2.8 (−3.4, −2.1)
−2.9 (−3.9, −1.8)
−3.4 (−4.2, −2.6)
−3.1 (−6.0, −0.3)
−6.8 (−8.3, −5.3)
−8.1 (−10.5, −5.6)
−9.1 (−12.2, −6.0)
16.7 (10.4, 23.0)
10.7 (6.8, 14.5)
0.2760 (0.1965, 0.3556)
47.4%
84.0% (54.1%, 95.9%)

−0.5 (−2.0, 0.9)
−0.4 (−1.2, 0.5)
0.5 (−0.9, 1.9)
0.2 (−0.9, 1.3)
−1.0 (−4.4, 2.4)
−1.2 (−3.1, 0.8)
−1.3 (−4.3, 1.7)
−0.7 (−4.5, 3.1)
−2.5 (−10.3, 5.2)
−3.7 (−8.4, 1.1)
−0.1115 (−0.2099, −0.0131)
–
0.730 (0.147, 3.626)

0.472
0.357
0.464
0.744
0.551
0.234
0.393
0.708
0.517
0.127
0.028d
0.398
0.700

−1.9 (−2.2, −1.6)
−2.5 (−2.8, −2.2)
−3.1 (−3.4, −2.7)
−3.4 (−3.8, −3.0)
−6.3 (−7.1, −5.5)
−11.0 (−12.0, −10.0)
−14.5 (−15.5, −13.4)
−16.8 (−17.8, −15.7)
17.8 (15.8, 19.7)
8.4 (7.2, 9.7)
0.2879 (0.2597, 0.3162)
36.5%
75.5% (65.9%, 83.0%)

−0.1 (−0.5, 0.3)
0.3 (−0.2, 0.7)
0.5 (0.0, 1.0)
0.5 (−0.1, 1.0)
−0.7 (−1.9, 0.4)
−0.4 (−1.9, 1.1)
0.6 (−0.9, 2.2)
0.9 (−0.8, 2.5)
3.1 (0.3, 6.0)
0.8 (−1.1, 2.7)
0.0316 (−0.0101, 0.0733)
–
2.401 (1.257, 4.584)

0.595
0.193
0.031c
0.084
0.219
0.570
0.427
0.300
0.031c
0.395
0.137
0.153
0.008c

Notes: aFor change from baseline, all values are presented as scores, except for ability to work, which is presented as a percentage. bFor treatment difference, ability to work
is presented as an odds ratio (values .1 favor duloxetine). All other treatment differences presented are the least squares mean change difference between treatment groups
(positive values indicate favorable outcome with duloxetine; negative values indicate favorable outcome with SSRIs). cStatistically significant difference favoring duloxetine,
P,0.05. dStatistically significant difference favoring the SSRIs, P,0.05. BPI-SF, higher score indicates more pain; EQ-5D, lower score indicates less healthy; GAF, lower score
indicates greater severity of illness; HAM-D17, higher score indicates more depression; SASS, higher score indicates greater social adjustment.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; CI, confidence interval; EQ-5D, EuroQol 5-dimension questionnaire for quality of life; GAF, Global Assessment of
Functioning Scale; HAM-D17, 17-item Hamilton Rating Scale for Depression; LS, least squares; n, number of affected patients; SASS, Social Adaptation Self-Evaluation Scale;
SSRIs, selective serotonin reuptake inhibitors.

the group of patients ,65 years old, both duloxetine- and
SSRI-treated patients showed improvement in all measures,
with no clear difference observed between treatment groups
for any outcome measure (Table S3; Figure S3A).

Discussion
In the present study, we examined treatment outcome of
patients with MDD and moderate-to-severe PPS in a realworld setting. Based on planned subgroup analyses, we
investigated the influence of baseline patient characteristics
on treatment outcomes after exposure to duloxetine versus
SSRIs. Patients with their first episode of MDD and those
with severe PPS, severe MDD, or at least 65 years of age
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(95% CI)b
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showed better outcome after treatment with duloxetine versus
treatment with SSRIs. No apparent outcome differences
between duloxetine and SSRIs were observed for patients
with other baseline characteristics.
Pain improvements were greater in first-episode patients
who received duloxetine than those who received SSRIs.
Overall, PPS improvement in first-episode patients treated
with either duloxetine or SSRIs was numerically higher
than PPS improvement in patients with recurrent depressive
episodes. Observed improvements of depression (HAM-D
score), function (GAF), and QoL (EQ-5D) in first-episode
patients with MDD were greater in patients receiving
duloxetine than in those receiving SSRIs. In patients with
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Figure 1 Improvement in BPI-SF average pain scores as a function of depressive episode (first [A] vs at least second [B]) for duloxetine- and SSRI-treated patients.
Notes: *Statistically significant difference favoring duloxetine, P,0.05. Number of patients at baseline – (A) first depressive episode: duloxetine n=139; SSRIs n=136; (B) $2
depressive episodes: duloxetine n=79; SSRIs n=76.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; LS, least squares; n, number of affected patients at post-baseline week 12; SE, standard error; SSRIs, selective
serotonin reuptake inhibitors.

recurrent MDD episodes, differences in treatment outcome
after duloxetine versus SSRI treatment were less clear and
of smaller magnitude.
The successful treatment of PPS in patients with MDD
should be an important treatment goal. Residual symptoms
of MDD are risk factors for symptom recurrence after
treatment.29 A previous study demonstrated that remitted
patients with residual physical symptoms have a greater
risk of relapse.30 Therefore, persistent PPS may predict

%
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subsequent episodes of depression. Recently, Novick et al31
have reported the result of a regression model analysis of a
prospective observational study in patients with MDD treated
with duloxetine or SSRIs for 3 months. They compared 198
patients in the remitted pain group (pain at baseline resolved
at 3 months) and 151 patients in the persistent pain group
(pain at baseline observed at 3 months) and found that
pain persisted more frequently in patients with a previous
MDD episode.
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Figure 2 Improvement in BPI-SF average pain scores as a function of baseline BPI-SF average pain score (#6 [A] vs .6 [B]) for duloxetine- and SSRI-treated patients.
Notes: Number of patients at baseline – (A) BPI-SF #6: duloxetine n=177; SSRIs n=185; (B) BPI-SF .6: duloxetine n=96; SSRIs n=65.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; LS, least squares; n, number of affected patients; SE, standard error; SSRIs, selective serotonin reuptake inhibitors.
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Figure 3 Improvement in BPI-SF average pain scores as a function of baseline HAM-D17 total score (#18 [A] vs .18 [B]) for duloxetine- and SSRI-treated patients.
Notes: *Statistically significant difference favoring duloxetine, P,0.05. Number of patients at baseline – (A) HAM-D17 total score #18: duloxetine n=55; SSRIs n=38;
(B) HAM-D17 total score .18: duloxetine n=200; SSRIs n=200.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; HAM-D17, 17-item Hamilton Rating Scale for Depression; LS, least squares; n, number of affected patients at postbaseline week 12; SE, standard error; SSRIs, selective serotonin reuptake inhibitors.

These results highlight an interesting difference between
first-episode MDD and recurrent MDD from a pharmacotherapy perspective. Notably, treatment outcome seems to
be independent of the number of depressive episodes.32,33
However, the number of depressive episodes is a predictor
of recurrence of depressive disorder,34 and biological changes
could be underlying the recurrence of affective disorders.35
Therefore, optimal treatment of depression in the first episode
is particularly important.
Taken together with our results, it appears that the effective treatment of PPS in the first MDD episode may influence
overall treatment outcome. Consequently, optimal treatment
of severe pain associated with MDD may have a considerable impact on overall treatment outcome. Considering our
finding of a treatment advantage with duloxetine versus SSRI
in first-episode patients, our data suggest two main conclusions. First, in patients with MDD and PPS, initial treatment
of PPS may change the clinical course of MDD due to the
potential negative effects of residual symptoms on long-term
prognosis. Second, the advantageous effect of duloxetine on
PPS can be highlighted in the first episode of MDD.
In our subgroup analysis by baseline PPS severity, mean
changes in BPI-SF scores were numerically higher in the
subgroup with severe PPS. BPI-SF average pain scores were
distinctly different between both treatment groups, although
the difference was not statistically significant, possibly due
to the small sample size. This trend is similar in a previous
report showing superior effect of duloxetine in comparison
to SSRIs in pain improvement in the pain-enriched subgroup
2122
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(baseline BPI-SF score $3) compared with all patients.19
Since the number of patients with severe PPS (baseline
BPI-SF .6) was limited in the current report, this possible
advantage for duloxetine in patients with MDD and severe
PPS should be further investigated.
To examine the influence of baseline depression severity
on treatment outcome by duloxetine or SSRIs, patients
were stratified by their HAM-D17 baseline values. In the
subgroup with severe MDD (defined as a baseline HAMD17 score .18), patients treated with duloxetine presented
overall more improvement in BPI-SF scores compared
with patients receiving SSRIs. In patients with less severe
depression, SSRI treatment tended to show more improvement of depression and QoL versus duloxetine treatment.
The current real-world data are consistent with previous
findings of Thase et al,36 in which data from six Phase II/III
studies comparing duloxetine with SSRI treatment in patients
with MDD were analyzed. Thase et al defined moderate-tosevere depression as HAM-D17 score $19. In patients with
moderate-to-severe depression, remission rates were 35.9%
after treatment with duloxetine versus 28.6% after treatment
with SSRIs (P=0.046).36
In the Japanese super-aged society, 39.3% of people
61–70 years old are suffering from chronic pain, and this
percentage increases with age.37 Since pain itself diminishes
QoL and functional ability, pain control in the elderly population is critically important. The data presented here contain a
relatively small subgroup of aged patients ($65 years old).
In the aged patient subgroup, treatment with duloxetine was
Neuropsychiatric Disease and Treatment 2017:13

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 35.175.201.14 on 25-Jan-2020
For personal use only.

Dovepress

associated with more improvements in PPS at 8 and 12 weeks
post-baseline compared to SSRIs. In addition, improvement
in the GAF was significantly greater in the duloxetine-treated
group versus the SSRI-treated group. Considering the limited
sample size, a possible treatment advantage of duloxetine
in elderly patients with MDD warrants further exploration
before conclusions can be made.
Several limitations need to be considered for the interpretation of the results presented here. Due to the observational
study design without treatment randomization, no firm conclusions about cause and effect of outcomes can be drawn. While
the analyzed subgroups were prespecified, the analyses were
exploratory and no adjustments for multiplicity were made.
In addition, even though comparisons between duloxetine and
SSRIs were conducted after covariate adjustments were made
for the measured confounding factors, potential biases due to
unmeasured confounding factors that were not adjusted for in
the analyses may have influenced the results. Potential differences due to gender, ethnicity, or cultural considerations (our
patient sample was mostly Japanese) may be underrepresented
in this sample. Finally, this study was sponsored by Eli Lilly
Japan KK and Shionogi & Co, Ltd, manufacturers of duloxetine, and therefore sponsorship bias cannot be excluded.

Conclusion
Targeted use of antidepressants may yield optimized outcomes during treatment of MDD. Duloxetine appears to be
more effective for certain subgroups of patients compared
with SSRIs. Our preplanned subgroup analyses from a prospective observational study suggest that duloxetine is more
effective compared with SSRIs in the treatment of Japanese
patients with MDD and accompanying PPS experiencing
their first episode of MDD, in patients with a higher baseline
severity of pain or depression, or in older patients.
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