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Major depressive disorder (MDD) affects more than 350 million people, of all ages,
worldwide1 and is a significant contributor to the global burden of disease. Depression
is expected to become the second-leading cause of disability by 2020,2 and untreated
depression may lead to increased morbidity and mortality.3 Globally, there is an increase
in the demand to take action to curb depression.4,5
One of the difficulties of treating MDD with antidepressants is early discontinuation of treatment. Although continuing therapy for 4 to 9 months is recommended
for resolution of a depressive episode,6 and patients who continue therapy with their
initial antidepressant are least likely to experience relapse or recurrence of a depressive
episode,7 up to 68% of patients will discontinue antidepressant treatment by 3 months.8
Hence, staying on treatment for the entire prescribed time is important to make the
most of psychopharmacological treatment.
Discontinuation may be affected by a variety of reasons, one of which is the patient’s
experience with side effects.9 Adverse events associated with antidepressant medications hinder the patients’ ability to continue taking pharmacological treatment.8,10 In an
observational study of patients with MDD treated with a selective serotonin reuptake
inhibitor, side effects were the leading cause of patients discontinuing treatment after
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Purpose: We sought to better understand how dose and titration with duloxetine treatment may
impact tolerability and treatment discontinuation in patients with major depressive disorder.
Patients and methods: We investigated Phase III duloxetine trials. Group 1 was a single
placebo-controlled study with a 20 mg initial dose and a slow titration to 40 and 60 mg. Group 2
was a single study with a 40 mg initial dose and final “active” doses of 40 and 60 mg (5 mg
control group), with 1-week titration. Group 3 consisted of eight placebo-controlled studies
with starting doses of 40, 60, and 80 mg/day with minimal titration (final dose 40–120 mg/day).
Tolerability was measured by rate of discontinuation due to adverse events (DCAE).
Results: The DCAE in Group 1 were 3.6% in the 60 mg group, 3.3% in the 40 mg group, and
3.2% in the placebo group. In Group 2, the DCAE were 15.0% in the 60 mg group, 8.1% in the
40 mg group, and 4.9% in the 5 mg group. In Group 3, the DCAE were 9.7% and 4.2% in the
duloxetine and placebo groups, respectively.
Conclusion: This study suggests that starting dose and titration may have impacted tolerability
and treatment discontinuation. A lower starting dose of duloxetine and slower titration may
contribute to improving treatment tolerability for patients with major depressive disorder.
Keywords: antidepressant, dose, duloxetine, major depressive disorder, titration
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3 months.10 In another study, up to 62% of patients who
discontinued their medication cited the medication’s side
effects as one of the reasons for doing so.11 An inability to
complete a treatment regimen or early treatment discontinuation leads to worsening of a patient’s condition and
subsequent failure to achieve treatment goals.6 One way to
reduce adverse events that can lead to discontinuation, and
thereby increase the continuation rate, may be to titrate the
antidepressant up to a therapeutic dose so that patients can
maximize initial tolerability to the drug.12,13
Duloxetine is a serotonin and norepinephrine reuptake
inhibitor that is efficacious in the treatment of MDD.14–17
In randomized, double-blind, placebo-controlled studies,
duloxetine has been well tolerated, with mild-to-moderate
adverse events,18,19 and has demonstrated comparable safety
with other antidepressants.20,21 While a previous study evaluated the impact of starting duloxetine at either 30 or 60 mg
once daily for MDD and found comparable tolerability,22
this study had the intrinsic limitations of an observational
study such as the absence of patient randomization to each
dose and titration, a large proportion of patients dropping
out of the study, and lack of information about reasons for
discontinuation. In this regard, clinical trials, which have more
rigorous methods of evaluation, may provide a different lens
through which to view tolerability. In addition, to the best
of our knowledge, there is no publication available that has
evaluated the impact of starting duloxetine at either 20 or 40
mg once daily for MDD.
In this article, we primarily examine the results of two
Japanese registration clinical trials of duloxetine and aim
to better understand how differences of dose and titration
methods in duloxetine treatment can impact tolerability. In
addition, in order to gain insights on the possible influence
of ethnicity on the results, we also examine other global
placebo-controlled studies of duloxetine to determine if
ethnicity may have an impact on tolerability.

Materials and methods
Data were examined from an integrated database of Phase
III clinical trials for registration submission in the following
country/region: two Japan registration trials for duloxetine
in the treatment of MDD, and eight double-blind, placebocontrolled trials that formed the basis of the US New Drug
Application or the European Union (EU) submission package. The protocols for the individual studies were reviewed
and approved by the applicable organizational ethical review
boards. The studies were conducted in accordance with
the ethical principles of the Declaration of Helsinki, Good
Clinical Practice, and applicable laws and regulations.
90
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The first data source, Group 1, was the Japan registration
trial (F1J-MC-HMFH) for duloxetine in the treatment of
MDD. The dose and titration used in this study formed the
basis of the approved labeling in Japan. As detailed in Higuchi
et al,23 this Phase III, randomized, double-blind, parallel-group,
comparative study was conducted in patients with MDD. This
study consisted of a duloxetine 60 mg group (n=84), duloxetine
40 mg group (n=91), paroxetine 20 to 40 mg group (n=164),
and the placebo group (n=156). This study had a 1- to 2-week
pretreatment observation period, followed by a 7-week treatment period (duration: 9 weeks [1-week placebo lead-in,
6-week drug exposure, 2-week gradual reduction period]).
The study drug was administered once daily for a total of 9
weeks including the treatment period and gradual reduction
period. After 1-week administration of placebo, patients were
randomly assigned to one of four treatment groups. In the
duloxetine 60 mg group, 20 mg of duloxetine was administered
as the initial dose for 1 week, and the dose was increased by
forced dose escalation to 40 mg, and again to 60 mg after 1
week of 40 mg treatment. The dose of 60 mg was fixed as the
maintenance dose for the subsequent treatment. In the duloxetine 40 mg group, 20 mg of duloxetine was administered as
the initial dose for 1 week, and the dose was increased to 40
mg by forced dose escalation. The 40 mg dose was fixed as
the maintenance dose for the subsequent treatment.
The second data source, Group 2, was the other Japan
registration trial (F1J-JE-HMEC) for duloxetine in the treatment of MDD. As detailed in Higuchi et al,24 this Phase III,
randomized, double-blind, parallel-group, comparative study
was conducted in patients with MDD. The patients were
administered an ineffective, 5 mg dose of duloxetine as a
pseudo-placebo control to verify the superiority of duloxetine
40 and 60 mg dose regimens. All patients started treatment at
40 mg/day except patients who were administered a 5 mg dose
of duloxetine. Duloxetine was administered once daily for 8
weeks in these patients. For patients assigned to the 60 mg
group, duloxetine was administered at 40 mg/day for 1 week
and at 60 mg/day from weeks 2 to 8. For patients assigned to
the 5 and 40 mg groups, the doses were fixed at 5 and 40 mg/
day, respectively, for the entire 8-week treatment period.
The third data source, Group 3, was from an integrated
data base that included patient-level data from eight
double-blind, placebo-controlled trials (F1J-MC-HMBHa,
F1J-MC-HMBHb, F1J-MC-HMAQa, F1J-MC-HMAQb,
F1J-MC-HMATa, F1J-MC-HMATb, F1J-MC-HMAYa,
F1J-MC-HMATb) in which patients with MDD were
randomized to either duloxetine (maximum dose of
40–120 mg/day; n=1,139) or placebo (n=777) for up to
9 weeks.25 These eight studies constituted all acute- and
Neuropsychiatric Disease and Treatment 2016:12
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continuation-phase, placebo-controlled trials that were
included in either the US New Drug Application or the EU
submission package for duloxetine in the treatment of MDD.
Six of the studies were conducted in the USA and two were
conducted in Eastern Europe. The doses and titration used
in several of the studies differ from the approved labeling in
the USA and EU. As detailed in Hudson et al,25 in study 1
(duloxetine, n=123; placebo, n=122) and study 2 (duloxetine,
n=128; placebo, n=139), duloxetine was administered at 60
mg once daily. In study 3 (duloxetine, n=70; placebo, n=70)
and study 4 (duloxetine, n=82; placebo, n=75), duloxetine
was administered as a forced titration from 20 to 60 mg
twice daily over a period of 3 weeks. In study 5 (duloxetine
80 mg, n=84; duloxetine 40 mg, n=91; placebo, n=90) and
study 6 (duloxetine 80 mg, n=91; duloxetine 40 mg, n=86;
placebo, n=89), duloxetine was administered at 20 or 40 mg
twice daily (no titration). In study 7 (duloxetine 120 mg,
n=93; duloxetine 80 mg, n=95; placebo, n=93) and study 8
(duloxetine 120 mg, n=103; duloxetine 80 mg, n=93; placebo, n=99), duloxetine 120 mg/day was administered as a
titration from 20 mg twice daily (3 days) to 40 mg twice daily
(3 days) to 60 mg twice daily, and duloxetine 80 mg/day was
administered as a titration from 20 mg twice daily (3 days) to
40 mg twice daily. In summary, the initial dose was 40 mg/
day for 63% of the patients and 60 or 80 mg/day for 37%
of the patients. A total of 53% of the patients received no
titration period, 34% received 3 days titration, and only 13%
of the patients received slower titration. The maximum fixed
dose was 40 mg/day for 16%, 60 mg/day for 22%, 80 mg/day
for 32%, and 120 mg/day for 31% of the patients in Group
3. The doses for the data sources are shown in Table 1.
In Groups 1 and 2, enrolled patients had to meet the
criteria for depression according to the Diagnostic and

Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) classification26 for a single episode of MDD
or recurrent MDD, which was further classified as mild,
moderate, severe without psychotic features, or severe with
psychotic features. In both studies, patients had to have a
17-item Hamilton Rating Scale for Depression (HAMD17)27
total score $19 and a HAMD17 score for depressed mood $2
points at baseline or enrollment. In addition, patients had to
be $20 to ,65 years of age in Group 1 and $20 to ,70
years of age in Group 2.
In Group 3, enrolled patients had to be at least 18 years
of age, have a current primary diagnosis of MDD as defined
by the DSM-IV, and have an HAMD17 total score of $15
and a Clinical Global Impression of severity28 score $4 at
the screening and baseline study visits. The maximum age
of patients in studies 3 and 4 was 65 years, whereas the other
studies had no restriction on maximum age.
Patient demographics were examined for each treatment
group in all of the data sources. Safety was defined by the
rate of adverse events, and tolerability was defined by the
rate of discontinuation due to adverse events (DCAE). An
adverse event was defined as any untoward medical occurrence that did not necessarily have a causal relationship
with the treatment. A treatment-emergent adverse event
(TEAE) was an adverse event that occurred, was newly
developed, or when a precondition worsened. The adverse
events were coded using Medical Dictionary for Regulatory
Activities version 10.0, 8.1, and 5.0 in Groups 1, 2, and 3,
respectively.

Statistical methods
Analyses were performed according to the intent-to-treat
principle. In Group 1, the incidence of adverse events was

Table 1 Summary of dose (mg/day) and duration (weeks) for the three groups
Groupa

Arm
number

Drug

Initial
dose (mg)

Maximum
fixed dose (mg)

Treatment duration, exposed to
DLX or PBO (weeks)

Number
of patients

1

1

DLX

20

60

84

1

2

DLX

20

40

1
2

3
4

PBO
DLX

N/A
40

N/A
60

2
2
3
3

5
6
7b
8b

DLX
DLX
DLX
PBO

40
5
40–80c
N/A

40
5
40–120c
N/A

6 (20 mg/d for week 1, 40 mg/d for weeks
2, and 60 mg/d for weeks 3–6)
6 (20 mg/d for week 1 and 40 mg/d for
weeks 2–6)
6
8 (40 mg/d for week 1 and 60 mg/d for
weeks 2–8)
8
8
8–9
8–9

91
156
147
148
143
1,139
777

Notes: aGroup 1: Japan’s registration clinical trial (F1J-JE-HMFH) for duloxetine in the treatment of major depressive disorder, Group 2: Japan’s registration clinical trial
(F1J-JE-HMEC) for duloxetine in the treatment of major depressive disorder, Group 3: US/European Union studies; bPooled arms from multiple studies;21 cInitial dose was 40,
60, and 80 mg and the maximum fixed dose was 40, 60, 80, and 120 mg.
Abbreviations: DLX, duloxetine group; N/A, not applicable; PBO, placebo group; d, day.
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compared between each duloxetine dose and the placebo
group among the treatment groups. In Group 2, the incidence
of adverse events was compared between the 5 and 60 mg
groups and between the 5 and 40 mg groups. In Group 3,
the incidence of adverse events was compared between
duloxetine and placebo.
Case numbers were adopted for the safety analysis population defined in each study. The incidence of adverse events
was defined as the proportion of patients with adverse events
in the safety analysis population; the number of patients
with adverse events was tabulated by the event type, and
the percentage of patients with a specific adverse event was
calculated. Only adverse events spontaneously reported by
the patients were used in the analyses. Fisher’s exact test
was used for comparison. Statistical tests were performed
only for comparisons between treatment arms within each
group. All comparisons were made by using two-sided tests
at α=0.05 level.

Results
Patient demographics
Patient demographics for the studies are summarized in
Table 2. In Groups 1 and 2, all patients were East/Southeast
Asian, had a mean age of 38 to 39 years in both groups,
and approximately 44% to 51% were female. In Group 3,
most patients were Caucasian, there were a higher proportion of females than males, and patients had a mean age of
42.5 years. There were no significant differences between
treatment arms in each group for demographics and patient
baseline characteristics.

Treatment-emergent adverse events
The incidence of TEAEs that occurred in $5% of
duloxetine-treated patients and at a rate greater than placebo
is summarized in Table S1. In Group 1, the percentage of
patients who experienced $1 TEAE was 86.9% in the 60 mg
group, 87.9% in the 40 mg group, and 78.2% in the placebo
group. Nausea was the most frequently reported adverse
event in the 60 mg group, occurring in 34.5% (P#0.001 vs
placebo group) of patients compared with 19.8% of patients
receiving duloxetine 40 mg (P=0.0321 vs placebo group) and
9.6% of patients receiving placebo. Other adverse events
occurring in $5% of the 60 mg group and at a significantly
higher rate than in the placebo group were somnolence,
constipation, insomnia, thirst, and decreased appetite;
adverse events occurring in $5% of the 40 mg group and
at a significantly higher rate than in the placebo group were
somnolence, nausea, thirst, dizziness, stomach discomfort,
postural dizziness, and pharyngolaryngeal pain.
In Group 2, the percentage of patients who experienced $1
TEAE was 96.6% in the 60 mg group, 95.3% in the 40 mg
group, and 88.1% in the 5 mg group. Nausea was the most
frequently reported adverse event in both groups (38.1%
of patients in the 60 mg group and 48.0% of patients in the
40 mg group). Other adverse events occurring in $5% in both
duloxetine 60 and 40 mg groups were thirst, somnolence,
headache, constipation, nasopharyngitis, diarrhea, decreased
appetite, dizziness, anorexia, and malaise.
In Group 3, 73.4% of duloxetine-treated patients and
65.1% of placebo-treated patients experienced $1 TEAE.
Nausea was the most frequently reported TEAE that occurred

Table 2 Baseline demographics (safety evaluable population)
Group

Group 1a

Maximum fixed
dose
Age, years
Mean (SD)
Min–Max
Sex
Female, n (%)
Origin, n (%)
East/Southeast Asian
Caucasian
African descent
Hispanic
Other
Western Asian

Group 2b

Group 3c

Arm 1

Arm 2

Arm 3

Arm 4

Arm 5

Arm 6

Arm 7

Arm 8

DLX 60 mg
(N=84)

DLX 40 mg
(N=91)

PBO
(N=156)

DLX 60 mg
(N=147)

DLX 40 mg
(N=148)

DLX 5 mg
(N=143)

DLX 40–120 mg
(N=1,139)

PBO
(N=777)

38.8 (10.0)
21–60

37.9 (9.6)
21–64

39 (10.5)
20–64

38.8 (11.4)
20–68

37.9 (9.9)
20–67

37.8 (10.5)
20–66

42.7 (12.2)
18–77

42.2 (12.9)
18–82

37 (44.0)

42 (46.2)

70 (44.9)

73 (49.7)

75 (50.7)

72 (50.3)

761 (66.8)

530 (68.2)

84 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

91 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

156 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

147 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

148 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

143 (100.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

5 (0.4)
1,016 (89.2)
55 (4.8)
49 (4.3)
9 (0.8)
5 (0.4)

5 (0.6)
674 (86.7)
48 (6.2)
47 (6.0)
1 (0.1)
2 (0.3)

Notes: aJapan’s registration clinical trial (F1J-JE-HMFH) for duloxetine in the treatment of major depressive disorder; bJapan’s registration clinical trial (F1J-JE-HMEC) for
duloxetine in the treatment of major depressive disorder; cUS/European Union studies.
Abbreviations: DLX, duloxetine group; Min–Max, minimum–maximum; n/N, number of patients; PBO, placebo group; SD, standard deviation.
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in $5% of duloxetine-treated patients (19.9% vs 6.9% in the
placebo group; P#0.001). Other adverse events occurring in
duloxetine-treated patients that were significantly higher than
those reported in placebo-treated patients were dry mouth,
constipation, insomnia, dizziness, fatigue, somnolence,
hyperhidrosis (increased sweating), and decreased appetite.

Rate of discontinuation due to adverse
events
In Group 1, DCAE were 3.6% of patients in the 60 mg group,
3.3% in the 40 mg group, and 3.2% in the placebo group.
In the 40 and 60 mg pooled groups, DCAE were 3.4%. In
Group 2, DCAE were 15.0% in the 60 mg group, 8.1% in the
40 mg group, and 4.9% in the 5 mg group; the DCAE were
significantly higher in the 60 mg group than in the 5 mg group
(P=0.011). In the 40 and 60 mg pooled groups, DCAE were
11.5%. In Group 3, DCAE were 9.7% in the duloxetine group
and 4.2% in the placebo group (P,0.001) (Figure 1).

Rate of discontinuation due to specific
adverse events
Nausea was the adverse event that most frequently resulted
in discontinuation before the end of the preplanned treatment among duloxetine-treated patients in Group 2 (60 mg
group =6.0%, 40 mg group =4.7%, 5 mg group =0.7%;
P,0.05 for 60 mg group vs 5 mg group) and Group 3
(duloxetine group =1.4%, placebo group =0.1%; P,0.01).
In Group 1, no significant differences were found in the
incidence of adverse events leading to discontinuation
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between the placebo group and the 60 or 40 mg group.
Additionally, in Group 1, there were no significant differences found in the incidence of nausea leading to discontinuation between the placebo group (0.0%) and the duloxetine
60 mg (0.0%) or 40 mg (1.1%) group.
Dizziness was the adverse event leading to discontinuation that occurred in $0.5% of duloxetine-treated patients
in Group 1 (in at least one of the 40 or 60 mg arm), Group 2
(in at least one of the 40 or 60 mg arm), and Group 3. Other
than nausea and dizziness, patterns of adverse events leading
to discontinuation varied from group to group and there was
no clear trend identified.

Discussion
Our results show that different starting doses and titration methods for duloxetine may result in different tolerability profiles.
We explored this relationship using individual patient data
collected from clinical trials. Among these three data sources,
there were several similarities (eg, clinical trial phase, target
disease and its severity, age, and sex) and differences (eg, initial
dose, titration, and ethnicities) in their study design and target
population. Here, we aimed to understand how dose, titration,
and ethnicity may impact tolerability as measured by DCAE.
First, we compared arms within Groups 1 and 2 to
assess the impact of starting dose on DCAE. In Group 1,
all duloxetine-treated patients started at 20 mg/day and
increased to 40 mg/day 1 week later, and approximately half
of the patients were titrated up to 60 mg/day after another
week. The DCAE in the duloxetine 60 or 40 mg arm were

'/;PJGPD[LPXPGRVH
'/;PJGPD[LPXPGRVH

'/;PJGPD[LPXPGRVH
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3%2
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Figure 1 Rate of discontinuation due to adverse events.
Notes: *P=0.011 vs DLX 5 mg/d; **P,0.001 vs PBO.
Abbreviations: DLX, duloxetine group; N, number of patients; PBO, placebo group; d, day.
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comparable with the DCAE in the placebo arm (3.6%, 3.3%,
and 3.2%, respectively). In contrast, in Group 2, all patients
(except the duloxetine 5 mg group) started at 40 mg/day,
and approximately half of the patient doses were titrated up
to 60 mg/day 1 week later. The DCAE in the duloxetine 60
or 40 mg arm indicated a higher trend than the DCAE in the
pseudo-placebo arm (15.0%, 8.1%, and 4.9%, respectively).
These results suggest that a low, subtherapeutic starting dose
(ie, 20 mg/day) with a slow titration schedule (ie, weekly by
20 mg) may minimize the DCAE to a level similar to placebo,
whereas a relatively high starting dose (ie, 40 mg/day) may
fail to do so, regardless of its titration schedule.
Second, we compared arms across Groups 1 and 2 to
assess the impact of maximum dose on DCAE. These two
studies had many similar factors that may justify our comparison: clinical trial phase, target disease, and its severity, sex,
age, and ethnicity (ie, East/Southeast Asian population). The
DCAE in the patients titrated to 60 mg/day were 3.6% and
15.0% for Groups 1 and 2, respectively, and the DCAE in the
patients titrated to 40 mg/day were 3.3% and 8.1% for Groups
1 and 2, respectively. Overall, patient groups treated with
the same maximum dose but lower starting dose and slower
titration resulted in lower DCAE. Thus, we may conclude that
starting dose and titration, rather than the final maximum dose,
may attribute more to determining treatment tolerability.
Previous studies12,13 reported that starting duloxetine
treatment at 30 mg/day was associated with a reduction in
treatment-emergent nausea in patients taking duloxetine
when compared with patients starting duloxetine treatment at 60 mg/day. In contrast, Wilhelm et al22 concluded
that initiation of duloxetine treatment with 60 mg/day was
not associated with poor tolerability when compared with
30 mg/day of duloxetine. However, in this observational
study, a considerable proportion of patients dropped out and
their information regarding the reason for discontinuation
was not available.
Third, we compared arms across Groups 2 and 3 to gain
insight into how difference in ethnicity may impact DCAE.
These two studies had similarities in some factors (eg, clinical
trial phase, target disease and its severity, age) but had a major
difference in ethnicity; all the patients were East/Southeast
Asian in Group 2, but the patients were primarily Caucasian
in Group 3. Dose and titration were similar to some extent;
all patients in the duloxetine 40 and 60 mg groups in Group 2
started duloxetine treatment at 40 mg and half of them were
titrated up to 60 mg 1 week later, whereas most patients in
Group 3 started duloxetine treatment at 40 mg/day and approximately half of the patients underwent a titration period. As a
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result, the DCAE were similar; 11.5% for the 60 and 40 mg
pooled groups in Group 2 and 9.7% in Group 3. Moreover,
the DCAE in the placebo (or “pseudo-placebo”) arms were
similar: 4.9% in Group 2 and 4.2% in Group 3. Overall, studies of totally different ethnicity resulted in a similar DCAE.
This may indicate that ethnicity does not solely attribute to
determination of tolerability of antidepressants in these trials.
Previous studies reported limited impact of ethnicity on
tolerability to antidepressants: DCAE did not differ significantly between Caucasian (17.0%) and Hispanic (14.0%)
patients29 or Caucasians (17.0%) and African Americans
(13%).30 One study did report higher rates of some adverse
events in Caucasian patients than non-Caucasian patients
taking duloxetine.31 In our research, it is difficult to determine
the extent to which ethnicity played a role in tolerability.
Therefore, further research will be needed to provide clarification on this point in a quantitative manner.
Careful consideration should be given when we interpret
study results of which dose and titrations employed are different from our clinical practice, and when we apply the study
results to daily clinical practice in the treatment of MDD.
Meta-analyses that compared the efficacy and acceptability
of 12 new-generation antidepressants concluded that the
acceptability profile of duloxetine was inferior to that of
escitalopram and sertraline.32 However, that meta-analysis
used studies performed in Europe and North America with
duloxetine doses ranging from 40 to 120 mg/day14,17,18,33–36
and with little consideration to dose titration, whereas starting with a subtherapeutic dose (ie, 30 mg/day) followed by
escalation to therapeutic dose has become a standardized
procedure in most recent clinical trials.22,37,38 A difference in
starting dose and titration method may result in different tolerability, and this needs to be kept in mind when interpreting
the study results. It should be noted that by modifying the
dose and titration according to patient conditions, clinicians
may be able to better manage adverse events experienced by
a patient taking duloxetine, which may lead to more tolerable
pharmacological treatment of MDD.
The strength of this study was that each study was a
Phase III registration clinical trial. These trials were performed under close observation and the obtained information
was well documented, which enables us to provide clinical
implication to daily practice. However, this study is limited
mainly by a small number of studies and sample size according to the study inclusion criteria; the main conclusion of
this manuscript was drawn by comparing the results of two
separate clinical trials that had similar factors, such as the
clinical trial phase, target disease and disease severity, sex,
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age, and ethnicity. In addition, this study focused primarily
on treatment discontinuation; time to discontinue the treatment or treatment efficacy was not compared. Furthermore,
statistical tests were performed only for comparisons between
treatment groups within each study and statistical significance
across studies remains unknown. On another note, though we
focused on dose and titration as a main driver for tolerability,
it is possible that the differences in study designs beyond dose
and titration (eg, pretreatment observation, placebo lead-in)
may have impacted tolerability.

Conclusion
In conclusion, this study showed that starting dose and
titration may have impacted tolerability and treatment
discontinuation. It is suggested that a lower starting dose
and a slower dose titration schedule with duloxetine may
contribute to improving the treatment tolerability for patients
with MDD.
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Supplementary material
Table S1 Treatment-emergent adverse events that occurred in $5% of duloxetine-treated patients and at a rate greater than placebo
(or DLX 5 mg in Group 2) in any groupa (safety evaluable population)
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TEAE

Percentage of patients
with $1 TEAE
Nausea
Thirst
Somnolence
Headache
Constipation
Nasopharyngitis
Diarrhea
Appetite decreased
Dizziness
Anorexia
ALT (GPT) increased
Malaise
Abdominal pain upper
Back pain
Vomiting
Stomach discomfort
Blood triglycerides
increased
Hyperhidrosis
γ-GTP increased
CK increased
Dizziness postural
Dysuria
Insomnia
Dry mouth
Fatigue
Musculoskeletal pain
Pharyngolaryngeal pain

Group 1b

Group 2c

Group 3d

Arm 1

Arm 2

Arm 3

Arm 4

Arm 5

Arm 6

Arm 7

Arm 8

DLX 60 mg
(N=84)

DLX 40 mg
(N=91)

PBO
(N=156)

DLX 60 mg
(N=147)

DLX 40 mg
(N=148)

DLX 5 mg
(N=143)

DLX 40–120 mg
(N=1,139)

PBO
(N=777)

86.9

87.9

78.2

96.6

95.3

88.1

73.4

65.1

34.5***
10.7*
23.8*
21.4
14.3*
13.1
7.1
6.0*
4.8
3.6*
8.3
6.0
4.8
3.6
3.6
1.2*
7.1

19.8*
12.1*
22.0*
17.6
6.6
17.6
6.6
2.2
11.0*
0.0
5.5
2.2
6.6
7.7
3.3
7.7*
2.2

9.6
3.8
12.2
16.7
4.5
22.4
6.4
0.6
3.8
0.0
4.5
3.8
6.4
7.7
1.3
1.9
6.4

38.1***
33.3
32.7
28.6
16.3***
12.2
11.6
8.2*
8.2
6.1
5.4
5.4
4.8
4.8
4.8
4.1
3.4

48.0***
25.0
39.2**
26.4
15.5***
23.6
13.5
6.1
9.5
8.8*
4.7
10.1
3.4
6.1
7.4
3.4
9.5

18.9
25.2
23.1
21.7
3.5
18.2
11.9
2.1
4.9
2.8
6.3
4.2
7.0
7.0
2.8
6.3
7.0

19.9***
0.4
7.1***
15.0
11.4***
2.7
7.7
5.9***
8.9***
1.7***
0.2
0.2
2.4
2.8
4.6*
0.0
0.0

6.9
0.3
2.7
16.9
4.0
4.1
5.5
1.9
4.8
0.1
0.0
0.1
1.8
4.2
2.6
0.0
0.0

4.8
6.0
4.8
1.2
3.6*
11.9*
0.0
1.2
4.8
1.2

4.4
5.5
6.6
7.7**
0.0
6.6
0.0
1.1
7.7
5.5*

1.3
1.9
5.1
0.6
0.0
3.8
0.0
0.0
2.6
0.6

3.4
3.4
2.7
2.7
2.7
0.7**
0.0
0.0
0.0
0.0

5.4*
2.0
3.4
1.4
5.4**
4.7
0.0
0.7
0.0
0.7

0.7
4.9
2.8
4.2
0.0
6.3
0.0
1.4
0.0
0.7

6.1***
0.0
0.3
0.3
0.2
9.9**
14.6***
8.3***
0.0
0.0

1.5
0.0
0.0
0.0
0.0
6.0
6.3
3.7
0.0
0.0

Notes: aAdverse events are ordered by their frequency in the duloxetine 60 mg group of Group 2; bJapan’s registration clinical trial (F1J-JE-HMFH) for duloxetine in the
treatment of major depressive disorder; cJapan’s registration clinical trial (F1J-JE-HMEC) for duloxetine in the treatment of major depressive disorder; dUS/European Union
studies. *P#0.05 vs PBO or DLX 5 mg group; **P#0.01 vs PBO or DLX 5 mg group; ***P#0.001 vs PBO or DLX 5 mg group.
Abbreviations: ALT (GPT), alanine aminotransferase; CK, creatine kinase; DLX, duloxetine group; N, number of patients; PBO, placebo group; TEAE, treatment-emergent
adverse event; γ-GTP, gamma-glutamyl transpeptidase.
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