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Background: Approved doses of antidepressants in Japan are usually lower than those in the
USA and European Union, but to date meta-analyses comparing antidepressants have all used the
higher doses approved in the USA and European Union and often have used indirect compari-
sons. The purpose of this study was to conduct an integrated database analysis of patient level
data to compare the effects of duloxetine with those of selective serotonin reuptake inhibitors
(SSRIs) at the doses approved in Japan.

Methods: Pooled data were analyzed from four randomized, double-blind, placebo-controlled
studies that compared duloxetine at the dose range approved in Japan (40-60 mg/day) with
other SSRIs (paroxetine 20 mg/day or escitalopram 10 mg/day) and placebo in patients with
major depressive disorder. In total, 1,694 patients were included in the analysis (duloxetine,
n=0688; selective serotonin reuptake inhibitors, n=690; placebo, n=316). The primary outcome
measure was the mean change from baseline at week 8 in 17-item Hamilton Rating Scale for
Depression (HAMD ) total and subscale scores.

Results: Duloxetine and both selective serotonin reuptake inhibitors were superior to pla-
cebo in HAMD . total score at week 8 in both the all-randomized group and the more severe
subgroup (HAMD , total scores =19). Duloxetine was superior to SSRIs in improving the
HAMD , Retardation subscale score (least squares mean difference [95% confidence interval]):
all-randomized group, —0.33 [-0.60, —0.07], P=0.015; severe subgroup, —0.45 [-0.83, —-0.07],
P=0.020).

Conclusion: Within the dose range approved in Japan for patients with major depressive dis-
order, duloxetine and selective serotonin reuptake inhibitors demonstrated comparable overall
efficacy, with a possible advantage for duloxetine in improving loss of energy and interest. To
the best of our knowledge, this analysis is unique not only in evaluating dosages specific to
Japan, but also in using individual patient data and the same endpoint across studies to allow
for strictly direct head-to-head data comparisons as opposed to pooling direct and indirect
comparisons.

Keywords: duloxetine, selective serotonin reuptake inhibitors, Japan, approved dosage, meta-
analysis, major depressive disorder

Introduction

Antidepressants are the mainstay of treatment for adult major depressive disorder
(MDD). Selective serotonin reuptake inhibitors (SSRIs), serotonin and norepinephrine
reuptake inhibitors, and noradrenergic and specific serotonergic antidepressants are
categorized as first-line treatments in many countries, including Japan.'? Thus, health
care providers have the opportunity to choose an antidepressant from a variety of first-
line treatment options. To select the most appropriate treatment for each patient, it is
important for clinicians to be aware of the differences in efficacy between comparable
antidepressants at the doses approved in their countries.
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One long-standing approach to comparing efficacy has
been meta-analysis of several randomized controlled trials
that compare widely used treatments.*! However, results
have been inconsistent, perhaps partly due to the use of dif-
ferent methodologies. Recent meta-analyses have used mixed
treatment comparisons in which both direct and indirect
comparisons were used.'"!?

Duloxetine, a second-generation norepinephrine reuptake
inhibitor that has demonstrated efficacy, safety, and tolerabil-
ity in patients with MDD, '*"'¢ has been the subject of several
recent mixed treatment comparisons. A recent analysis by
Cipriani et al'? compared the effects of 12 new-generation
antidepressants in adults with MDD, and Gartlehner et al'!
conducted an analysis of 234 studies that included placebo
as a comparator. However, these results are not applicable
to clinical practice in Japan, because they included data from
patients taking duloxetine up to 120 mg/day, which is twice
the maximum dosage (=60 mg/day) approved in Japan.
Another drawback was the inclusion of patients who took
antidepressants not approved or not even available for use
in Japan. Therefore, it is uncertain whether these results can
be applied to daily clinical practice in countries (eg, Japan)
where the approved dosage for duloxetine is 40—60 mg/day
and SSRIs are limited to four compounds, ie, paroxetine,
sertraline, escitalopram, and fluvoxamine. To the best of
our knowledge, there are no meta-analyses that compare the
efficacy of duloxetine =60 mg/day with these SSRIs. The
primary purpose of the current study was to provide clinicians
with efficacy results that would allow a comparison of dulox-
etine =60 mg/day with four approved SSRIs in Japan.

Materials and methods

Study selection and data collection

The Eli Lilly clinical trial database contains all clinical trials of
duloxetine for patients with MDD that were conducted by Eli
Lilly or its partners outside of Japan. We reviewed this data-
base and selected randomized controlled trials that included
duloxetine and SSRI for the acute treatment of MDD. For the
SSRI selection, four SSRIs that were approved in Japan for the
treatment of MDD (eg, paroxetine, sertraline, escitalopram,
and fluvoxamine as of July 2014) were included. As aresult, a
total of four studies (three studies on duloxetine 40 or 80 mg/
day versus paroxetine 20 mg/day and one study on duloxetine
60 mg/day versus escitalopram 10 mg/day) were selected
(Table 1). As anext step, patients who received more than the
approved daily dose ranges in Japan (duloxetine 80 mg/day)
were excluded from the analysis. No studies meeting the
criterion for comparison were excluded.

Table | Studies included in pooled analysis

Studies Inclusion Duration Treatment n
criteria (weeks)

HMAT A MDD 8 DLX 40 mg, 80 mg® DLX9I°®
HAMD =15 paroxetine 20 mg SSRI 89
CGI-S =4

HMATB MDD 8 DLX 40 mg, 80 mg® DLX 86°
HAMD =15 paroxetine 20 mg SSRI 87
CGI-S =4

HMCR MDD 8 DLX 60 mg DLX 273
MADRS =22 escitalopram 10 mg  SSRI 274
CGI-S =4

HMCV MDD 9 DLX 60 mg DLX 238
HAMD =15 paroxetine 20 mg SSRI 240
CGI-S =4

Notes: 80 mg dose were excluded from the analysis; ®DLX 40 mg arm.
Abbreviations: CGI-S, Clinical Global Impression-Severity; DLX, duloxetine;
HAMD, Hamilton Rating Scale for Depression; MADRS, Montgomery-Asberg
Depression Rating Scale; MDD, major depressive disorder; n, number of patients;
SSRI, selective serotonin reuptake inhibitor.

Common inclusion criteria for the included studies
(HMAT A, HMAT B, HMCV, HMCR) were as follows:
male or female outpatients aged at least 18 years who met
DSM-1V (Diagnostic and Statistical Manual for Mental Dis-
orders, 4th Edition)'” criteria for nonpsychotic MDD and had
a Clinical Global Impression score =4, a 17-item Hamilton
Rating Scale for Depression (HAMD ) total score =15, ora
Montgomery—Asberg Depression Rating Scale score =22.

The HMAT study (groups A and B) was a multicenter,
parallel, double-blind, randomized, placebo-controlled and
active comparator-controlled study with a blinded placebo
lead-in and placebo lead-out. The primary objective was to
assess mean changes in HAMD , total score from baseline
to endpoint (week 8). The treatments were duloxetine 40 or
80 mg/day, paroxetine 20 mg/day, or placebo.

The HMCYV study was a multicenter, randomized, double-
blind, double-dummy, parallel, active treatment-controlled
Phase I11 trial comparing the efficacy and safety of duloxetine
60 mg/day and paroxetine 20 mg/day for inpatients and out-
patients with MDD. The study included 8 weeks of active
treatment followed by a one-week dose-tapering period. The
primary objective of the study was to determine whether
duloxetine 60 mg/day was noninferior to paroxetine 20 mg/
day in the acute treatment of patients with MDD, as assessed
by the baseline-to-endpoint change in HAMD , total score
over an 8-week period."?

The HMCR study was a multicenter, randomized,
8-month, placebo-controlled, double-blind study that evalu-
ated the comparative efficacy of duloxetine and escitalopram
for patients with MDD.'*!5 The primary objective was to
compare the onset of antidepressant efficacy for patients
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taking duloxetine 60 mg/day or escitalopram 10 mg/day.
This objective was evaluated by testing the hypothesis that
the percentage of patients taking duloxetine who met onset
criteria at week 2 was not inferior to (or at least as good as)
the percentage of patients taking escitalopram.

Statistical analysis

Efficacy analyses included a comparison of duloxetine
versus two SSRIs and placebo. The primary endpoint was
mean change from baseline in HAMD ., total score at week
8. Secondary endpoints were mean change in HAMD , sub-
scale score, response rate, remission rate, and mean change
in Hamilton Anxiety Rating Scale (HAMA) total score from
baseline to week 8. Response was defined as a =50% reduc-
tion in HAMD , total score from baseline at week 8. Remis-
sion was defined by a HAMD  total score =7 at week 8.

Our analyses included two groups: all randomized
patients who had a HAMD , total score =15 and a subgroup
of more severe patients who hada HAMD . total score =19.
This division was included because some studies suggest that
patients with severe symptoms may have different treatment
needs.*'®

HAMD ., items include (1) depressive mood; (2) feelings
of guilt; (3) suicide; (4) early insomnia; (5) middle insomnia;
(6) late insomnia; (7) work and activities; (8) psychomotor
retardation; (9) agitation; (10) psychic anxiety; (11) somatic
anxiety; (12) somatic symptoms gastrointestinal; (13) general
somatic symptoms; (14) genital symptoms; (15) hypochon-
driasis; (16) weight loss; and (17) insight."

Five HAMD , subscales were used for the subgroup
analysis: Bech (items 1, 2, 7, 8, 10, 13) and Maier (1, 2, 7,
8, 9, 10), comprising items generally considered to be the
core symptoms of depression; Retardation (items 1, 7, §, 14),
evaluating the degree of energy and interest levels; Sleep
(items 4, 5, 6) assessing the degree of insomnia; and Anxiety/
Somatization (items 10, 11, 12, 13, 15, 17) and HAMA total
score, assessing anxiety.'*

For the analysis of primary and secondary endpoints,
missing data were imputed using the last observation carried
forward approach. Continuous variables were calculated
using analysis of covariance based on last observation car-
ried forward values as follows: one analysis of covariance
model was calculated for each study (counting the groups A
and B of the HMAT study as two studies), with a fixed effect
for investigator, treatment, and baseline score as covariates.
Effect sizes in each model were calculated using least squares
mean differences divided by the standard deviation of the
residuals provided by the model of this study. Overall least

squares mean estimates and effect sizes were calculated as
a weighted mean of the corresponding estimates in all stud-
ies, with weights based on within-study variance, assuming
a fixed study effect. The binary outcomes were analyzed
using the Cochran-Mantel-Haenszel test adjusted for study.
Relative risk is presented with 95% confidence intervals
(CI) and P-values. The odds ratio (OR) was adjusted for the
study by calculating the ORs within each study and then
weighting these ORs across studies. Absolute numbers and
averages were not adjusted for study and therefore cannot
be directly compared with the ORs.

Safety and tolerability measures included patient-reported
treatment-emergent adverse events and overall rates of study
discontinuation due to adverse events. Reasons for discon-
tinuation from the study were listed and treatment-emergent
adverse events were reported using the Medical Dictionary
for Regulatory Activities Terminology. Safety was analyzed
by treatment descriptive statistics, and categorical safety
measures were evaluated using Fisher’s Exact test.

Results

Patient demographics and disposition

At baseline, patients were mostly middle-aged (mean age
40.8-42.0 years), female (range 63.8%—67.4%), with mean
HAMD . total scores ranging from 17.6 to 19.0 and mean
HAMA total scores ranging from 14.4 to 15.8. The major-
ity of patients were Caucasian; patients from East Asia
accounted for approximately 30% of duloxetine-treated
and SSRI-treated patients (Table 2). Completion rates were
approximately 70% (68.6% for duloxetine-treated patients,
72.3% for SSRI-treated patients, and 66.8% for placebo-
treated patients). Adverse events were common reasons for
discontinuation (duloxetine-treated patients, 8.9%; SSRI-
treated patients, 7.1%; placebo-treated patients, 6.0%; see
Table 3). Discontinuation due to lack of efficacy was more
likely in placebo-treated patients than in duloxetine-treated
or SSRI-treated patients (13.3% versus 3.2% and 3.2%,
respectively).

Efficacy comparison using HAMD ,
and HAMA scores

A comparison of the mean changes in HAMD , total, subscale
scores and HAMA total score from baseline at week 8 (last
observation carried forward) is shown in Table 4; correspond-
ing effect sizes are shown in Figure 1. In the total population,
no statistically significant differences were found in the mean
change in HAMD  , total score at week 8 between duloxetine-
treated and SSRI-treated patients (—10.08 and —9.69,
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Table 2 Patient demographics
Characteristics Total Duloxetine SSRI Placebo
(n=1,694) (n=688) (n=690) (n=316)

Age

Mean (SD) 41.3(13.4) 40.8 (12.9) 41.4 (14.0) 42.0 (13.1)
Gender, n (%)

Female 1,107 (65.3) 439 (63.8) 465 (67.4) 203 (64.2)

Male 587 (34.7) 249 (36.2) 225 (32.6) 113 (35.8)
Race/ethnicity, n (%)

Caucasian 988 (58.3) 370 (53.8) 360 (52.2) 258 (81.6)

East Asian 459 (27.1) 226 (32.8) 231 (33.5) 2 (0.6)

African descent 130 (7.7) 50 (7.3) 46 (6.7) 34 (10.8)

Other 117 (6.9) 42 (6.1) 53 (7.7) 22 (7.0)
Geographical region, n (%)

USA 1,216 (71.8) 450 (65.4) 450 (65.2) 316 (100)

China 244 (14.4) 121 (17.6) 123 (17.8) 0 (0.0)

Korea 123 (7.3) 6l (8.9) 62 (9.0) 0 (0.0)

Taiwan 68 (4.0) 34 (4.9) 34 (4.9) 0 (0.0)

Brazil 43 (2.5) 22 (3.2) 21 (3.0 0 (0.0)
Number of previous episodes

Mean (SD) 42(21.2) 4.7 (30.2) 3.5(12.2) 4.8 (9.3)
Duration of current episode (months)

Mean (SD) 13.0 (27.8) 12.6 (21.7) 12.7 (32.6) 14.6 (28.4)
MADRS total score at baseline

Mean (SD) 26.9 (7.2) 27.2(7.1) 27.3 (7.1) 26.0 (7.5)
HAMA total score at baseline

Mean (SD) 15.5(5.9) 15.7 (5.9) 15.8 (6.0) 14.4 (5.3)
HAMD total score at baseline

Mean (SD) 18.7 (5.1) 18.9 (5.1) 19.0 (5.1) 17.6 (5.0)

Abbreviations: HAMA, Hamilton Rating Scale for Anxiety; HAMD, Hamilton Rating Scale for Depression; MADRS, Montgomery-Asberg Depression Rating Scale; N, total
number of patients; n, total number of affected patients; SD, standard deviation; SSRI, selective serotonin reuptake inhibitor.

respectively). However, the differences between duloxetine
versus placebo and SSRI versus placebo were statistically
significant (P<<0.01). Duloxetine and SSRI were comparable
on most other efficacy measures; however, duloxetine-treated
patients showed a greater mean change from baseline in
HAMD ., Retardation subscale score compared with SSRI-
treated patients (least squares mean difference [95% CI])

Table 3 Reasons for discontinuation

Parameter Duloxetine  SSRI Placebo
(N=688) (N=690) (N=316)
Patients completed, n (%) 472 (68.6) 499 (72.3) 211 (66.8)
Patients discontinued, n (%) 216 (31.4) 190 (27.5) 105 (33.2)
Adverse events 61 (8.9) 49 (7.1) 19 (6.0)
Death 0 I (0.1) 0
Lack of efficacy 22 (3.2) 22 (3.2) 42 (13.3)
Lost to follow-up 38 (5.5) 30 (4.3) 18 (5.7)
Physician decision I (0.1) 5(0.7) 2 (0.6)
Protocol violation 19 (2.8) 21 (3.0 7(22)
Sponsor decision I (0.1) 1 (0.1) 0
Subject decision 74 (10.8) 61 (8.8) 17 (5.4)
Unknown 0 I (0.1) 0

Abbreviations: N, total number of patients; n, number of affected patients; SSRI,
selective serotonin reuptake inhibitor.

(-0.33 [-0.60, —0.07]). For the more severe subgroup with
HAMD , total scores =19 at baseline, again statistically sig-
nificant differences were found in mean change in HAMD
total scores at week 8, but greater efficacy for duloxetine was
seen with the Bech, Maier, and Retardation subscale scores
compared with SSRIs: HAMD, , Bech (-0.62 [-1.16,-0.08]),
HAMD ., Maier (—0.65 [-1.18,-0.12]),and HAMD , Retarda-
tion (=0.45 [-0.83, —0.07]).

In the total population, HAMD . total score effect sizes
for duloxetine and SSRI versus placebo were comparable
(0.260 and 0.256, respectively). Differences in some HAMD
subscale scores indicated an advantage for duloxetine over
SSRIs. These were seen on the Retardation subscales for
the total population (0.337 versus 0.191, respectively) in the
more severe population (0.409 versus 0.154, respectively),
and on the Bech and Maier subscales for the more severe
population (Figure 1).

Response

The response rates at week 8 were 42.0% for the dulox-
etine-treated patients, 44.5% (n=307) for the SSRI-treated
patients, and 24.4% (n=77) for the placebo-treated patients.
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Figure | Effect sizes for duloxetine and SSRIs versus placebo in mean changes on HAMD,, total score, HAMD, subscale score, and HAMA total score at week 8. Total

population (HAMD , =15) and more severe population (HAMD , =19).

Abbreviations: HAMA, Hamilton Anxiety Rating Scale; HAMD , 17-item Hamilton Rating Scale for Depression; SSRIs, selective serotonin reuptake inhibitor.

No statistically significant difference was found between the
duloxetine-treated and SSRI-treated patients (OR 1.05; 95%
CI0.80—1.37). Statistically significant differences were shown
for the duloxetine-treated versus placebo-treated patients (OR
1.61;95% CI 1.11-2.33) and the SSRI-treated versus placebo-
treated patients (OR 1.83; 95% CI 1.27-2.64).

Remission

The remission rates at week 8 were 35.2% for the duloxetine-
treated patients, 36.1% (n=249) for the SSRI-treated patients,
and 21.2% (n=67) for the placebo-treated patients. No
statistically significant differences were found at week 8
for the duloxetine-treated versus SSRI-treated patients (OR
1.11; 95% CI 0.64—1.92), the duloxetine-treated versus
placebo-treated patients (OR 1.53; 95% CI 0.74-3.18), or

the SSRI-treated versus placebo-treated patients (OR 1.60;
95% C10.77-3.33).

Safety

The most common treatment-emergent adverse events are
summarized in Table 5. Among duloxetine-treated patients,
nausea (25.7%), dry mouth (17.3%), dizziness (12.6%), con-
stipation (11.0%), and decreased appetite (11.9%) had a higher
incidence than in placebo-treated patients, but the rates of these
adverse events were similar between duloxetine-treated and
SSRI-treated patients except for nausea and dry mouth.

Discussion
Our results show that duloxetine and SSRI treatment within
their respective approved dosage in Japan demonstrated
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Table 5 Adverse events with >5% incidence

Parameter Duloxetine SSRI Placebo
(n=688) (n=690) (n=316)
Patients with at least one TEAE 569 (82.7) 533 (77.2) 234 (74.1)
Nausea 177 (25.7) 115 (16.7) 19 (6.0)
Headache 113 (16.4) 117 (17.0) 52 (16.5)
Dry mouth 19 (17.3)  77(112) 21 (6.6)
Dizziness 87 (12.6) 81 (11.7) 18(5.7)
Constipation 76 (11.0) 62 (9.0) 17 (5.4)
Decreased appetite 82 (11.9) 55 (8.0) 7(2.2)
Diarrhea 46 (6.7) 66 (9.6) 26 (8.2)
Somnolence 57 (8.3) 56 (8.1) 10 (3.2)
Insomnia 54 (7.8) 39 (5.7) 17 (5.4)
Fatigue 38 (5.5) 42 (6.1) 17 (5.4)

Abbreviations: n, total number of patients; SSRI, selective serotonin reuptake
inhibitors; TEAE, treatment-emergent adverse event.

comparable efficacy with regard to overall depressive symp-
toms. However, certain HAMD _ subscale scores responded
differently to duloxetine compared with SSRIs, and this
may clarify the difference in clinical attributes among these
antidepressants.

First, when assessing overall efficacy using the mean
changes in HAMD,, total scores from baseline, both dulox-
etine and SSRI demonstrated greater efficacy than placebo,
but did not indicate any significant difference between
each other for either the total population (HAMD . total
score =15) or the more severe population (HAMD . total
score =19). On the one hand, this is consistent with a prior
report by Thase et al,* where all randomized patients across
any severity were analyzed and no significant difference in
efficacy between duloxetine and SSRI was found. However,
on the other hand, this is inconsistent with prior reports that
duloxetine =120 mg/day showed greater efficacy than SSRIs
in patients with at least moderately severe depression.*!¢
Given this and the finding of a modest dose response trend
for duloxetine efficacy by Mallinckrodt et al'® this inconsis-
tency may be explained by the upper limit on the dosage of
duloxetine (=60 mg/day) in this study.

Second, when assessing energy and interest using Retar-
dation subscale scores, duloxetine showed greater efficacy
regardless of baseline depression severity (HAMD . total
score =15 or =19). This is consistent with previous reports
by Mallinckrodt et al'¢ and Martinez et al.>* Furthermore,
Katz et al®* reported that desipramine (a norepinephrine
reuptake inhibitor) demonstrated better efficacy than par-
oxetine (an SSRI) on psychomotor retardation symptoms.
These results may be explained by the effect of duloxetine
on norepinephrine, which has been shown to be associated
with arousal and activity.?

The current results show some inconsistency with a report
by Cipriani et al in which some SSRIs were significantly more
efficacious than duloxetine. This is partly due to the different
methodologies used in that study and in our current study. In
Cipriani et al,'? approximately one third of the comparisons
were direct comparisons from randomized controlled trials
and many of the pairwise comparisons were based on only one
study. Furthermore, a “moderate” degree of heterogeneity and
statistical incoherence (estimates based on the direct compari-
sons are not contained in the 95% CI for indirect comparisons)
in the study network were detected. Study conclusions based
on direct comparisons were much more conservative than those
based on indirect ones. On the other hand, the strengths of this
database analysis are that it analyzed individual patient data,
used the same analysis method and endpoint across studies,
and included similar patients. The adopted database analysis
design allowed for a homogeneous patient population, with
almost the same inclusion criteria and the exact same endpoint.
Although our analysis resulted in a comparatively smaller
number of studies and patients, it achieved high internal
validity and reproducibility. In addition, direct comparisons of
head-to-head data enabled us to avoid the uncertainty of how
much the two different evidence levels are weighted when
pooling direct and indirect comparisons.

Limitations

Several limitations of the current report warrant discus-
sion. The integrated database only included studies that
were conducted by Eli Lilly or its partners outside Japan;
therefore, sponsorship bias cannot be fully mitigated. Using
this database resulted in inclusion of fewer studies than
publication-based meta-analyses; however, this methodol-
ogy enabled us to analyze individual patient data that are not
available in many publications. Similarly, using this global
database resulted in inclusion of Caucasians as the major-
ity (58.3%) of the patient population. Another limitation
of this meta-analysis is that it only consisted of two SSRIs
(paroxetine and escitalopram) although four SSRIs are avail-
able in Japan. Furthermore, SSRI doses used in this analysis
(paroxetine 20 mg/day and escitalopram 10 mg/day) were
at the lower approved dosage in Japan (2040 mg/day for
paroxetine, and 10-20 mg/day for escitalopram), whereas
the duloxetine doses used in this analysis (40 mg/day or
60 mg/day) were the dosages approved in Japan. Further
research that includes all available SSRIs using flexible
dosing within their full therapeutic ranges will make it
possible to generalize conclusions to the SSRI group as a
whole. In addition, the exclusion of patients randomized
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to duloxetine >60 mg/day limits the ability to generalize
conclusions in some countries with approved dosages above
a maximum of 60 mg/day, but this was not within the scope
of our analysis. Lastly, in these analyses, no correction for
multiplicity was performed, so superiority based on P-values
cannot be assessed.

Conclusion

Comparison between duloxetine and SSRI demonstrated
comparable efficacy within the Japan-approved dose range
in patients with MDD. Results of the HAMD,, subscale
analysis indicated that duloxetine might be superior to SSRIs
in improving loss of energy and interest.
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