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Randomized, Double-blind, Placebo-controlled
Phase Il Trial of Duloxetine Monotherapy in
Japanese Patients With Chronic Low Back Pain

Shinichi Konno, MD, PhD,* Natsuko Oda, MS," Toshimitsu Ochiai, MS," and Levent Alev, MD*

Study Design. A 14-week, randomized, double-blind, multi-
center, placebo-controlled study of Japanese patients with
chronic low back pain (CLBP) who were randomized to either
duloxetine 60 mg once daily or placebo.

Objective. This study aimed to assess the efficacy and safety of
duloxetine monotherapy in Japanese patients with CLBP.
Summary of Background Data. In Japan, duloxetine is
approved for the treatment of depression, diabetic neuropathic
pain, and pain associated with fibromyalgia; however, no
clinical study of duloxetine has been conducted for CLBP.
Methods. The primary efficacy measure was the change in the
Brief Pain Inventory (BPI) average pain score from baseline to
Week 14. Secondary efficacy measures included BPI pain (worst
pain, least pain, pain right now), Patient’s Global Impression of
Improvement, Clinical Global Impressions of Severity, and
Roland-Morris Disability Questionnaire, among other measures,
and safety and tolerability.

Results. In total, 458 patients were randomized to receive
either duloxetine (n=232) or placebo (n=226). The BPI average
pain score improved significantly in the duloxetine group
compared with that in the placebo group at Week 14
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[-2.43£0.11 vs. —1.96+0.11, respectively; between-group
difference (95% confidence interval), —0.46 [-0.77 to—0.16];
P=0.0026]. The duloxetine group showed significant improve-
ment in many secondary measures compared with the placebo
group, including BPI pain (least pain, pain right now) (between-
group difference: —1.69+0.10, P=0.0009; —2.42+0.12, P
P=0.0230, respectively), Patient’'s Global Impression of
Improvement (2.46 +0.07, P=0.0026), Clinical Global Impres-
sions of Severity (—1.46+0.06, P=0.0019), and Roland-Morris
Disability Questionnaire (—3.8640.22, P=0.0439). Adverse
events occurring at a significantly higher incidence in the
duloxetine group were somnolence, constipation, nausea, dizzi-
ness, and dry mouth, most of which were mild or moderate in
severity and were resolved or improved.

Conclusion. Duloxetine 60 mg was effective and well tolerated
in Japanese CLBP patients.

Key words: Brief Pain Inventory, chronic low back pain,
duloxetine, efficacy, Japan, placebo, randomized clinical trial,
safety, serotonin-norepinephrine reuptake inhibitor.
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ow back pain (LBP) has an estimated lifetime preva-

lence of 83%, and approximately 25% to 35% of

Japanese patients complain of LBP."* Chronic LBP
(CLBP) is usually defined as pain persisting for at least 3
months. Patients with acute LBP show rapid improvement
within 1 month after onset, followed by gradual improve-
ment until 3 months after onset; however, a high incidence
of protracted treatment has been reported along with low
patient satisfaction with treatment.>*

Treatment strategies for LBP include drug therapy,
physical and orthotic therapy, exercise, nerve block injec-
tion, and surgery. Nonsteroidal antiinflammatory drugs
(NSAIDs), acetaminophen, anxiolytics, muscle relaxants,
antidepressants, and opioids are recommended by inter-
national®® and Japanese LBP treatment guidelines.” In
Japan, NSAIDs, acetaminophen, and some opioids have
been approved for the treatment of LBP. First-line treatment
with NSAIDs has been demonstrated to be effective for
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acute LBP, but its efficacy for CLBP has not been con-
firmed,® and possible gastrointestinal, cardiac, and renal’
adverse drug reactions (ADRs) should be considered with
long-term use. The evidence of the effectiveness of other
drugs is insufficient, and concerns about ADRs remain.

Duloxetine, a serotonin—norepinephrine reuptake inhibi-
tor (SNRI), inhibits the reuptake of serotonin and norepi-
nephrine, which are neurotransmitters of the descending
pain inhibitory pathways. Although the exact mechanisms
of central pain inhibition by duloxetine in humans are
unknown, it is believed that duloxetine increases synaptic
cleft levels of these neurotransmitters in the spinal and
supraspinal pathways, activating the descending pain inhibi-
tory systems and producing an analgesic effect.'® Three
clinical studies in patients with CLBP have been conducted
overseas.' ™13 Two of these provided clinical evidence that
duloxetine significantly reduces pain compared with
placebo and is well-tolerated. Based on these results and
those of clinical studies of osteoarthritis patients, duloxetine
has been approved for “chronic musculoskeletal pain” or
“chronic low back pain and chronic pain associated with
osteoarthritis” in the United States and 28 other countries.
Furthermore, in the field of pain management, it has been
approved for diabetic neuropathic pain and fibromyalgia.

In Japan, duloxetine is approved for the treatment of
major depressive disorder, diabetic neuropathic pain, and
pain associated with fibromyalgia;'*~® however, no clinical
study of duloxetine has been conducted in Japanese patients
with CLBP. Therefore, the current study aimed to assess the
efficacy and safety of duloxetine monotherapy in Japanese
patients with CLBP.

MATERIALS AND METHODS

Study Design and Treatment

This randomized, placebo-controlled, double-blind phase
III study was conducted in 58 medical institutions in Japan
from May 2013 to July 2014. This study consisted of four
study periods: a 1-week to 2-week pretreatment period, 14-
week treatment period, 1-week taper period, and 1-week
follow-up period. In the pretreatment period, patients were
withdrawn from analgesics (including NSAIDs) and other
therapeutic drugs (including muscle relaxants, antidepress-
ants, sedatives, and benzodiazepines) for CLBP, and con-
comitant use of these drugs was prohibited during the study.
Additional details of allowed or prohibited treatments are
provided (see text, Supplemental Digital Content 1, http:/
links.lww.com/BRS/B165).

Patients who met the inclusion criteria were randomized
to treatment with duloxetine 60 mg once daily or placebo,
orally, after completion of the pretreatment period, using a
stochastic minimization procedure. The Brief Pain Inventory
(BPI) average pain score at baseline (<6, >6) was used as the
allocation factor. Patients and investigators were blinded to
the treatment; the appearance and labeling of the doses were
indistinguishable between placebo and the study drug. The
investigator in charge of allocation randomly assigned
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patients to treatment or placebo based on an assignment
table developed using the SAS Version 9.1 (SAS Institute
Inc., Cary, NC) PLAN procedure. After allocation, the
assignment table was sealed by the investigator in charge
of allocation, and remained inaccessible by all involved
parties until after finalization of the clinical report. After
randomization, patients received treatment after breakfast
under double-blind conditions.

In the treatment period, the duloxetine group received
duloxetine at 20 mg/day for 1 week and then at 40 mg/day
for 1 week, followed by 60mg/day for 12 weeks. The
placebo group received placebo during the 14-week treat-
ment period. Patients underwent tapering after completion
of the treatment period or after discontinuation after 2
weeks of treatment.

Informed consent was obtained from all patients before
the study start. The study was approved by the Institutional
Review Board of each medical institution. This study was
conducted in compliance with Good Clinical Practice
(GCP) guidelines and was registered in clinicaltrials.gov
(NCT01855919).

Patients

The inclusion criteria were as follows: (i) male and female
outpatients of age 20 to <80 years who had LBP persisting
for at least 6 months; (ii) had used NSAIDs for at least 14
days per month for an average of 3 months before the start
of the study and for at least 14 days during the 1-month
period before the start of the study, regardless of dose of
NSAIDs and route of administration; (iii) did not have
radiculopathy symptoms or other specific low back diseases;
and (iv) had a BPI pain (average pain)'” of >4 at Visit 1
(Week —1 to —2) and Visit 2 (Week 0).

The exclusion criteria were as follows: (i) patients with a
history of low back surgery; (ii) those receiving invasive
treatment for the relief of LBP within 1 month before Visit 1;
(iii) those requiring crutches or a walker; and (iv) those
diagnosed as having major depressive disorders according to
the Mini International Neuropsychiatric Interview'® or
suicidal tendencies according to the Columbia-Suicide
Severity Rating Scale (C-SSRS)."”

Efficacy

The primary efficacy measure was the BPI average pain
score, which measures average pain during the past 24 hours
on a scale from 0 (no pain) to 10 (pain as bad as you can
imagine).'” The secondary efficacy measures were (i) the
worst, least, and pain right now item scores of BPI and pain
interference with seven daily activities (general activity,
mood, walking ability, normal work, relations with other
people, sleep, and enjoyment of life); (ii) the 24-hour average
pain and 24-hour worst pain score (weekly mean); (iii)
Patient’s Global Impression of Improvement (PGI-I)*° and
Clinical Global Impressions of Severity (CGI-S) scores; (iv)
LBP-specific quality of life (QOL) using the Roland-Morris
Disability Questionnaire (RDQ-24)*'"23; (v) the 36-Item
Short-Form Health Survey (SF-36; Japanese version 2)
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score>%%; (vi) the European QOL Questionnaire-5 Dimen-

sion (EQ-5D) score?®; and (vii) the Work Productivity and
Activity Impairment Instrument (WPAI) score.>” Additional
details on the assessment of the secondary efficacy measures
are provided (see text, Supplemental Digital Content 2,
http://links.Iww.com/BRS/B165).

Safety

For safety, the incidences of adverse events (AEs), serious
adverse events (SAEs), discontinuation because of AEs, and
ADRs during the study period were calculated. AEs and
SAEs were monitored from the beginning of administration
till the end of the follow-up period. In addition, laboratory
tests (hematology, clinical chemistry, and urinalysis), elec-
trocardiogram, and measurements of body weight, blood
pressure, and pulse were performed. The occurrence of falls
was investigated, and the presence of suicidal tendencies was
assessed using the C-SSRS.

Statistical Analyses

The between-group difference in the change in BPI average
pain at 14 weeks was estimated to be —0.60 with a standard
deviation (SD) of 1.94, in reference to the study by Skljarevski
et al,"! in which the conditions of use for NSAIDs during the
study period were similar to those of the current study. Under
this assumption, 450 patients (225 per group) would provide
at least 90% power at a two-sided significance level of 0.05.

All efficacy and safety analyses were performed on the
full analysis set (FAS) and safety analysis set, respectively.
Unless otherwise noted, the treatment effects were tested
with a two-sided significance level of 0.05.

A mixed-effects model repeated measures approach
(MMRM analysis) was used to compare the change in
BPI average pain score from baseline to Week 14 between
duloxetine and placebo groups. The model included the
fixed effects of treatment, time point, and treatment-by-
time point interaction as well as a covariate of baseline BPI
average pain. The unstructured covariance was applied in
this primary analysis.

The response rate was examined as another analysis of
the primary efficacy measure. In the responder analysis, the
number of responders and the response rate were calculated
in each group in terms of 30% pain reduction, 50% pain
reduction, and sustained pain reduction, which was defined
as BPI average pain reduction of at least 30% from baseline
at any point before the last visit, and remaining at least
>20% below baseline for the remainder of the study period.
These response rates were compared between the groups
using a Mantel-Haenszel test with baseline BPI average pain
score as the stratification factor. The categorical distribution
of the PGI-I results at the final evaluation were also inves-
tigated using the Wilcoxon rank sum test. Path analysis was
performed to estimate the ratio between the direct analgesic
effect of duloxetine and its indirect analgesic effect through
antidepressant action.

In the analyses of the change in secondary efficacy
measures, MMRM analysis was performed using longitudinal
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data on BPI pain (worst pain, least pain, pain right now), BPI
interference, 24-hour average and worst pain score (weekly
mean), and CGI-S to compare the change at Week 14 between
the two treatment groups. The PGI-I was analyzed using an
MMRM model as a covariate of baseline PGI-S score. For the
RDQ-24, SE-36, EQ-5D, and WPAL ANCOVA was per-
formed to compare the change from baseline to Week 14
between both treatment groups. In the safety analysis set, the
incidence of AEs and ADRs was compared between the
groups using Fisher’s exact test. All statistical analyses were
performed using SAS Version 9.2. Additional details of the
statistical analysis are provided (see text, Supplemental
Digital Content 3, http:/links.lww.com/BRS/B165).

RESULTS

Patient Disposition and Baseline Characteristics

A total of 458 patients were enrolled in the study and
randomized to the duloxetine (n =232) and placebo groups
(n=226) (Figure 1). Discontinuation during the treatment
period occurred in 23 (9.9%) and 26 (11.5%) patients in the
duloxetine and placebo groups, respectively. The most
common reason for discontinuation during the treatment
period was the development of AEs in the duloxetine group
(16 patients: 6.9%) and consent withdrawal in the placebo
group (10 patients: 4.4%). In total, 428 patients entered the
taper period. Only one patient in the duloxetine group
requested discontinuation of treatment and was withdrawn
from the study during the taper period.

The baseline characteristics of the 456 patients included
in the FAS are shown in Table 1. The distribution of patient
baseline characteristics showed no imbalance (significance
level: 0.15) between the duloxetine and placebo groups,
except for age. However, this difference was not considered
to have affected the study results.

Efficacy

Figure 2 shows the changes over time in least squares (LS)
mean ( & SE) BPI average pain score up to Week 14 (primary
endpoint) in both groups. The change in BPI average pain

Randomized: 458

| Placebo n=226 | | Duloxetine n=232 |

Discontinuations
n=26 (11.5%)

~adverse event n=8
withdrew consent n=10
+exclusion criteria n=1
*lack of efficacy n=3
~lost to follow-up n=0
-other n=4

Discontinuations
n=23 (9.9%)
radverse event n=16
*withdrew consent n=4

+exclusion criteria n=1
lack of efficacy n=1
*lost to follow-up n=0
+other n=1

Placebo n=200 | I Duloxetine n=219

Placebo FAS Duloxetine FAS
n=226 n=232

Excluded from FAS n=2
No post-baseline data n=2

Excluded from FAS n=0

Figure 1. Patient disposition.
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Baseline Demographic and Clinical Characteristics (Full Analysis Set)

Placebo (n=226) Duloxetine (n=230) P’
Age, years 57.8+£13.7 60.0£13.2 0.0745
Male 104 (46.0) 115 (50.0)
Female 122 (54.0) 115 (50.0) 0.4007
Weight, kg 63.15+£13.42 63.56£12.75 0.7377
Height, cm 159.81£9.23 161.05+£9.43 0.1558
Duration of CLBP, years 10.34+10.6 9.8+10.1 0.6442
BPI average pain (0-10) 51£1.0 5.1£1.1 0.6165
Pretreatment (physical therapy) 120 (53.1) 119 (51.7) 0.7793
Data are presented as mean+5D or n (%).
BPI indicates Brief Pain Inventory; CLBP, chronic low back pain.
“The data were analyzed using Welch’s t test for continuous variables and Fisher exact test for categorical variables at the significance level of 0.15.

from baseline to Week 14 was —2.434+0.11 in the dulox-
etine group and —1.96 +£0.11 in the placebo group, with a
between-group difference (95% confidence interval) of
—0.46 (—0.77 to —0.16) (P =0.0026). Furthermore, at all
other evaluation time points, a significantly greater
improvement in BPI average pain was observed in the
duloxetine group than in the placebo group. The pro-
portions of patients with 30% reduction, 50% reduction,
and sustained reduction of the BPI average pain score in each
group are shown in Figure 3; in each of the three response
rate categories, the proportion of patients was significantly
higher in the duloxetine group than in the placebo group
(P=0.0003, 0.0003, and 0.0012, respectively) (Figure 3).
Moreover, in the post hoc analyses, the proportion of
patients with a reduction in the BPI average pain score of
>2 points at Week 14 was 69.6% and 54.4% in the
duloxetine and placebo groups, respectively (P=0.0010
by the Mantel-Haenszel test).
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*p<0.05 vs placebo -2.15 *
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0 2 4 6 10 14
Week
Treatment group —— Duloxeting - Placebo

Figure 2. Change in the Brief Pain Inventory average pain score in
the full analysis set (MMRM analysis). Data are presented as
adjusted mean £ standard error. LS indicates least squares; MMRM,
mixed-effects model repeated measures.
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Changes in the secondary efficacy measures at Week 14
are shown in Table 2. Significantly, higher improvement in
PGI-I and CGI-S was observed at Week 14 in the duloxetine
group compared with the placebo group. In addition, in
most of the secondary efficacy measures related to pain,
significant pain reduction was observed in the duloxetine
group compared with the placebo group, with significant
improvement in the RDQ-24. Table 3 shows the categorical
distribution of the PGI-I results at the final evaluation. The
ratio between the direct and indirect effect of duloxetine is
shown in Figure 4.

Safety

No deaths were reported during the study. SAEs occurred in
four patients (cerebral hemorrhage, gastric polyps, urethral
calculus, and intervertebral disc protrusion) in the dulox-
etine group and four patients (osteoarthritis, pneumococcal
pneumonia, bacterial pneumonia, and hemothorax) in the
placebo group. A causal relationship with the study drug
was denied for all events. AEs occurring at a significantly

Reduction in BPI average pain

68.7

30% reduction
52.2
56.5 4
50% reduction
39.4
61.3 «

Sustained reduction

*p<0.05 vs placebo

T T T 1

00 100 200 300 400 500 600 700 800

[J puloxetine (n=230) Il Placebo (n=226)
Response rate (%)

Figure 3. Response rates according to the BPI average pain score in
the full analysis set. BPI indicates Brief Pain Inventory.
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Least-squares Mean Changes in Secondary Efficacy Measures From Baseline to Week 14 of

Treatment
Placebo N =226 Duloxetine N =230
Baseline Week 14 LS Mean Baseline Week 14 LS Mean
Mean £ SD (n) Change + SE (n) Mean £ SD (n) Change + SE (n) P
BPIl-average pain
MMRM 5.09+1.04 (226) —1.964+0.11 (200) 5.14+1.11 (230) —2.434+0.11 (209) 0.0026*
LOCF 5.09+1.04 (226) —1.834+0.11 (226) 5.14+1.11 (230) —2.294+0.11 (230) 0.0024*
BOCF 5.09+1.04 (226) —1.744+0.11 (226) 5.14+1.11 (230) —2.194+0.11 (230) 0.0034*
m-BOCF 5.09+1.04 (226) —1.784+0.11 (226) 5.14+1.11 (230) —2.234+0.11 (230) 0.0034*
BPl-other pain
Worst pain, MMRM 6.60+1.26 (226) —2.334+0.13 (200) 6.63 +1.30 (230) —2.634+0.13 (209) 0.1010
Least pain, MMRM 3.41+1.58 (226) —1.194+0.11 (200) 3.53+1.63 (230) —1.694+0.10 (209) 0.0009*
Right now pain, 4.87 +1.45 (226) —2.03+£0.12 (200) 4.76 +1.61 (230) —2.424+0.12 (209) 0.0230¢
MMRM
Diary (24-h average 4.88+1.07 (226) —1.73+£0.11 (202) 4.94+1.15 (230) —2.15+0.10 (210) 0.0049*
pain), MMRM
Diary (worst pain), 6.30+1.20 (226) —1.914+0.12 (202) 6.32+1.22 (230) —2.254+0.12 (210) 0.0442*
MMRM
BPI interference, MMRM
Activity 4.05+2.11 (226) —2.16+0.13 (200) 4.36+2.17 (230) —2.46+0.13 (209) 0.0874
Mood 3.31+£2.27 (226) —1.83+0.11 (200) 3.43+2.39 (230) —2.15+0.11 (209) 0.0436*
Walk 3.53+2.36 (226) —1.924+0.11 (200) 3.40+2.37 (230) —2.054+0.11 (209) 0.3902
Work 3.91+2.30 (226) —2.174+0.12 (200) 3.934+2.37 (230) —2.174+0.12 (209) 0.9910
Relate 2.10+2.22 (226) —0.984+0.10 (200) 1.91+£2.12 (230) —1.024+0.10 (209) 0.7848
Sleep 2.65+2.42 (226) —1.40+0.11 (200) 2.63+£2.33 (230) —1.41+0.11 (209) 0.9424
Enjoy 2.86+2.41 (226) —1.48+0.11 (200) 2.77 £2.30 (230) —1.52+0.11 (209) 0.7932
Average of 7 3.20+1.92 (226) —1.704+0.10 (200) 3.20+1.90 (230) —1.834+0.10 (209) 0.3761
questions
CGl severity, MMRM 4.22+0.71 (226) —1.17+0.06 (200) 4.23+0.66 (230) —1.46+0.06 (209) 0.0019*
PGI improvement, S 2.76+0.07 (200)" S 2.46+0.07 (209" | 0.0026
MMRM
RDQ-24, LOCF 7.77 £4.77 (226) —3.234+0.22 (226) 7.594+4.38 (230) —3.86+0.22 (230) 0.0439*
EQ-5D, LOCF 0.69+£0.10 (226) 0.08£0.01 (226) 0.69+0.11 (230) 0.09+£0.01 (230) 0.5237
SF-36, LOCF
Physical functioning 72.52£19.53 (226) 7.20+0.80 (226) 71.87 £18.30 (230) 8.47 +£0.79 (230) 0.2581
Role-Physical 71.794+22.07 (226) 10.00£1.16 (226) 70.414+22.28 (230) 10.58+1.15 (230) 0.7208
Bodily pain 48.96+11.76 (226) 11.01 £0.95 (226) 49.11+12.24 (230) 12.56 £0.94 (230) 0.2487
General health 58.35+16.78 (226) 3.78+£0.86 (226) 58.54+16.53 (230) 6.72+0.85 (230) 0.0151%
Vitality 57.444+17.35 (226) 4.41+0.97 (226) 59.78+17.61 (230) 5.56+0.97 (230) 0.4000
Social functioning 82.254+20.83 (226) 4.77 £1.01 (226) 81.794+20.78 (230) 6.40+1.00 (230) 0.2529
Role-emotional 80.57 +£22.57 (226) 6.18+1.14 (226) 82.144+23.22 (230) 5.78+1.13 (230) 0.8042
Mental health 72.994+16.69 (226) 2.42+0.82 (226) 73.67 £16.37 (230) 5.63 +0.81 (230) 0.0058*
WPAI, LOCF'
Work time missed 0.01+0.05 (140) 0.02 +0.01 (143) 0.02 +£0.08 (135) —0.014+0.01 (140) 0.0460*
Impairment at work 0.31+0.24 (140) —0.094+0.02 (143) 0.29+0.24 (136) —0.13+0.02 (140) 0.0753
Work productivity 0.31+£0.25 (140) —0.094+0.02 (143) 0.30+0.24 (135) —0.13+£0.02 (140) 0.0795
loss
Work activity 0.35+0.22 (226) —0.124+0.01 (226) 0.344+0.23 (230) —0.144+0.01 (230) 0.1466
impairment
BOCF indicates Baseline Observed Carried Forward; BPI, Brief Pain Inventory; CGI, Clinical Clobal Impressions; EQ-5D, European QOL Questionnaire—5
Dimension; LOCF, Last Observation Carried Forward; m-BOCF, modified BOCF; MMRM, mixed-effects model repeated measures; PGl, Patient’s Global
;;r;;t)rrs[ssé%r;, RDQ-24, Roland-Morris Disability Questionnaire; SF-36, 36-Item Short-Form Health Survey; WPAI, Work Productivity and Activity Impairment
LS mean £ SE at week 14.
*Wc_)rl;] time missed, impairment at work, and work productivity loss were assessed only in patients who were actively employed throughout the examination
period.
*Indicates statistical significance.
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Categorical Distribution of Patient’s Global Impression of Improvement Results at the

Final Evaluation

Category Placebo n=226 Duloxetine n =230 P
Improved” 163 (72.1) 191 (83.0)

Unchanged 59 (26.1) 34 (14.8) 0.0067
Worsened' 4 (1.8) 5(2.2)

Data are presented as n (%).

“The “Improved” category included patients who responded “Very much improved”, ““Much improved”, or “Minimally improved”.
TThe “Worsened” category included patients who responded ““Very much worse”, “Much worse”, or “Worse”.

higher incidence in the duloxetine group compared with the
placebo group were somnolence, constipation, nausea, diz-
ziness, and dry mouth (Table 4). The most common ADRs
(at an incidence of >3%) observed within the first 2 weeks
after treatment initiation occurred in the early phase of
treatment in most patients, and their incidence tended not
to increase with dose escalation. (Figure 5). No obvious
changes attributable to duloxetine were observed in labora-
tory tests; blood pressure, pulse, and body weight measure-
ments; or electrocardiogram findings. In the post hoc
analyses, falls occurred in 10.3% (24/232) and 8.0% (18/
224) of patients in the duloxetine and placebo groups,
respectively (P=0.4217). No apparent suicide risk was
observed according to the C-SSRS.

DISCUSSION

The current study found that duloxetine was superior to
placebo in the primary and many secondary efficacy
measures, which is consistent with the findings of previous
studies conducted overseas.'!™® The difference (95% con-
fidence interval) in the change in BPI average pain at 14
weeks of treatment between the treatment groups was
—0.46 (—0.77 to —0.16) (P =0.0026), confirming the supe-
riority of duloxetine over placebo. In addition, regarding
pain reduction, a reduction of 2 points or at least 30% in the
Numeric Rating Scale is generally considered as a clinically
significant change.”® In this study, the proportion of patients
with a reduction of 2 points or more in BPI average pain at

Treatment effect Direct effect Change in BPI
Xy average pain X;

Improve depression Changexln BDI-II Indirect effect
2

BPI: Brief Pain Inventory
BDI-II: Beck Depression Inventary-Secand Edition

Treatment X,:1=duloxetine group, 0=placebo group

Direct effect -0.414 (97.3%)
-0.011 (2.7%)

-0.426 (100.0%)

Composition rate of

analgesic effect Indirect effect

Total effect

Path analysis, which consists of the following two regression models, was performed to estimate a
direct analgesic effect relative to an indirect effect on pain reduction through an improvement in
depressive symptoms:

Xy =09 + X, + X, + 0,27, + a2,

and

Xy = Bot BiXy + BaZy + Bl

where X; is the change from baseline in BPI average pain score, X; is the change from baseline in
BDI-Il total score, X, is treatment, Z, is baseline BDI-Il total score, and Z; is baseline BPI average pain
score. The direct and indirect effects of the duloxetine were estimated by a, and a, X [3, respectively.

Figure 4. Ratio between direct and indirect effects.
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Week 14 and that of patients with a 30% or 50% pain
reduction were significantly higher in the duloxetine group
than in the placebo group (P =0.0010, 0.0003, and 0.0003,
respectively). Regarding the category analysis of PGI,
improvement was reported by a significantly higher pro-
portion of patients in the duloxetine group than in the
placebo group (P =0.0067). In the current study, the ratio
of the direct analgesic effect of duloxetine was as high as
97.3%, suggesting that duloxetine has analgesic activity
independent of its antidepressant effect.

The goal of chronic pain treatment is QOL improvement.
In this study, RDQ-24 scores, a low back pain-specific QOL
measurement, improved significantly in the duloxetine
group compared with the placebo group, which suggests
that duloxetine is an effective medication for CLBP patients.

Significant improvements in the primary and many sec-
ondary efficacy measures were shown with duloxetine
administered once daily compared with placebo. In general,
patient adherence increases as dosing frequency decreases.”’
The dosage regimens of many drugs approved for LBP in
Japan require multiple daily doses. Therefore, a once-daily
dosing regimen of duloxetine may be useful from the stand-
point of patient adherence.

This is the first study to report the efficacy of an SNRI in
Japanese CLBP patients. A similar pattern and magnitude of
pain reduction with duloxetine treatment was also observed
in studies of other chronic pain conditions, including dia-
betic peripheral neuropathic pain,'***°73% pain associated
with fibromyalgia,'®?*** and pain caused by osteoar-
thritis.*>*® This consistent finding suggests that the analge-
sic efficacy of duloxetine across distinctively different
chronic pain states may be caused by a single, common
central mechanism of action-potentiation of descending
inhibitory pain pathways.>” The current study reported
the effectiveness of duloxetine as monotherapy in patients
responding poorly to NSAIDs. Because duloxetine has a
different mechanism of action from NSAIDs and acetami-
nophen, used as the first-line treatment for LBP, duloxetine
is expected to provide a new treatment option for patients
with CLBP. Moreover, previous studies conducted overseas
have reported its effectiveness in NSAID-naive patients.
Taken together, these findings suggest that duloxetine
may play a significant role in the future treatment of CLBP
in Japan. In the current study, the safety profile of
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Adverse Events That Occurred at an Incidence of >5%

Placebo n =224 Duloxetine n=234 P

Constipation 5(2.2) 25 (10.7) 0.0002*
Nausea 6 (2.7) 21 (9.0) 0.0049"
Dry mouth 0 (0.0) 14 (6.0) 0.0001"
Nasopharyngitis 39 (17.4) 26 (11.1) 0.0610
Contusion 7 (3.1) 16 (6.8) 0.0867
Somnolence 16 (7.1) 45 (19.2) 0.0002"
Dizziness 2 (0.9) 15 (6.4) 0.0020"
Data are presented as n (%).

“Indicates statistical significance.

duloxetine was similar to that from previous studies in
patients with approved indications.'*~'® Although the dis-
continuations because of AEs did not differ significantly
between duloxetine and placebo, the discontinuations
because of ADRs were significantly more frequent in the
duloxetine group.

The current study has some limitations. First, the treat-
ment period was relatively short, and the treatment for
CLBP requires a longer period. Second, the current study
only included patients responding poorly to NSAIDs, and no
confirmation was made regarding the efficacy of duloxetine
in Japanese NSAID-naive patients. A long-term extension
study that included NSAID-naive patients was conducted
separately and will be submitted for publication in the near
future. Finally, this study lacks an active comparator arm,
which would perhaps have allowed for comparison of
duloxetine efficacy with at least one of the commonly used
therapeutic options.

In conclusion, the current study findings suggest that
duloxetine 60 mg once daily is effective and well tolerated
in the treatment of Japanese patients with CLBP.

(%)
20

m Somnolence
= Nausea
Constipation

Decreased appetite

Incidence

M Dry mouth

15

10

| |

0 I l- . Lol - | L]
0-2 24
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Duration from start of treatment (weeks)

Figure 5. Incidence of the most common adverse drug reactions
(ADRs) (those that occurred at an incidence of 3% or higher within
2 weeks of starting administration).
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> Key Points

Q@ This is the first study to report the efficacy and
safety of duloxetine 6omg once daily for the
treatment of Japanese patients with CLBP.

Q In this 14-week, randomized, double-blind,
multicenter, placebo-controlled study, 458
Japanese patients with CLBP were randomized
to treatment with either duloxetine 60 mg once
daily or placebo.

O The duloxetine group showed a significantly
greater improvement in the BPI average pain
score at Week 14 (primary efficacy measure) than
the placebo group, and in many secondary
measures such as BPI pain (least pain, pain right
now), PGI-I, CGI-S, and RDQ.

QO The safety profile of duloxetine was similar to that
from previous studies in patients with
approved indications.

Q@ The current study findings suggest that duloxetine
60 mg once daily is effective and well tolerated in
the treatment of Japanese patients with CLBP.
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