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Purpose: Duloxetine is efficacious for chronic low back pain (CLBP). This post hoc analysis 

of a Japanese randomized, placebo-controlled trial (ClinicalTrials.gov, NCT01855919) assessed 

whether patients with CLBP with early pain reduction or treatment-related adverse events of 

special interest (TR-AESIs; nausea, somnolence, constipation) have enhanced responses to 

duloxetine. 

Patients and methods: Patients (N = 456) with CLBP for ≥6 months and Brief Pain Inven-

tory (BPI) average pain severity score of ≥4 were randomized (1:1) to duloxetine 60 mg/day or 

placebo for 14 weeks. Primary outcome was change from baseline in BPI average pain severity 

score (pain reduction). Subgroup analyses included early pain reduction (≥30%, 10%–30%, or 

<10% at Week 4) and early TR-AESIs (with or without TR-AESIs by Week 2). Measures included 

changes from baseline in BPI average pain severity score and BPI Interference scores (quality 

of life; QOL), and response rate (≥30% or ≥50% pain reduction at Week 14).

Results: Patients with ≥30% early pain reduction (n = 108) or early TR-AESIs (n = 50) had 

significantly greater improvements in pain and QOL than placebo-treated patients (n = 226), 

whereas patients with 10%–30% (n = 63) or <10% (n = 48) pain reduction did not; patients 

without early TR-AESIs (n = 180) had significant improvements in pain at Week 14. Response 

rates (≥30%/≥50% pain reduction) were 94.4%/82.4%, 66.7%/49.2%, and 25.0%/18.8% for 

patients with ≥30%, 10%–30%, and <10% early pain reduction, respectively, 74.0%/64.0% 

for patients with early TR-AESIs, 67.2%/54.4% for patients without early TR-AESIs, and 

52.2%/39.4% for placebo.

Conclusion: Early pain reduction or TR-AESIs may predict which CLBP patients are most 

likely to respond to duloxetine with improvements in pain and QOL.
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Introduction
Pain in the low back, the most common site of pain in the body,1,2 that persists for >3 

months is considered to be chronic low back pain (CLBP).3 CLBP causes substantial 

physical, mental, and economic burden,4,5 and patients with CLBP experience high 

levels of disability and low quality of life (QOL).5,6 The pathophysiology of CLBP is 

complex and may involve dysfunction of central pain pathways.3 Although a range of 

treatment options for CLBP exists, no single treatment works in all patients.3

Duloxetine is a selective inhibitor of serotonin and norepinephrine reuptake with 

demonstrated efficacy in the treatment of several chronic pain conditions, including 

CLBP.7 The effects of duloxetine appear to be mediated by modulation of descend-

ing pain pathways that are dysfunctional in chronic pain.7 The efficacy and safety of 
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duloxetine in the treatment of CLBP were established in 

double-blind, randomized, placebo-controlled trials in which 

duloxetine at 60 or 120 mg/day for 12–14 weeks reduced 

average weekly pain severity (measured by the Brief Pain 

Inventory [BPI] scale) significantly more than placebo.8–11 

Duloxetine was also associated with improvements in QOL 

measures, indicating that pain reduction translates to better 

outcomes for patients. However, duloxetine was associated 

with a higher incidence of adverse events (AEs) compared 

with placebo, primarily nausea, somnolence, constipation, 

dry mouth, and fatigue.8–11

Despite its overall efficacy, duloxetine, like many pain 

treatments,12 is more effective in some patients than in oth-

ers. A responder analysis of clinical trial data for duloxetine 

in chronic pain (CLBP, fibromyalgia, osteoarthritis, diabetic 

peripheral neuropathic pain) demonstrated that most patients 

either responded very well or very poorly.13 Further, the num-

ber needed to treat (NNT) varied depending on the targeted 

level of pain reduction. For CLBP, the NNT varied from 9.4 

at a target level of ≥30% pain reduction to 22 at ≥70% pain 

reduction.13 The authors suggested that the low NNTs at 

≥30% and ≥50% pain reduction, levels considered as mod-

erate and substantial improvements, respectively,14 indicate 

that these pain reduction levels are most able to identify true 

responses.13 Identification of patients with CLBP who are 

most likely to benefit from duloxetine would help in the man-

agement of this condition. In particular, early indicators of 

response could encourage patients to persist with treatment.

The aims of this post hoc analysis of a Japanese random-

ized, placebo-controlled trial8 were (1) to assess whether 

patients with CLBP who respond to duloxetine 60 mg 

(Japanese clinical dose) with ≥30% pain reduction at Week 

4 (early responders) are more likely than patients without 

early pain reduction to have clinically significant improve-

ments in pain and QOL at Week 14 compared with placebo, 

and (2) to assess whether patients who experience treatment-

related adverse events of special interest (TR-AESIs; nausea, 

somnolence, and constipation), especially TR-AESIs with 

incidence >5% within the first 2 weeks8 (early TR-AESIs), 

are more likely than patients without early TR-AESIs to 

have clinically significant improvements in pain and QOL 

compared with placebo.

Patients and methods
Study design
This was a post hoc analysis of a randomized, double-blind, 

placebo-controlled Phase III trial of duloxetine monotherapy 

in Japanese patients with CLBP, conducted in 58 medical 

institutions in Japan from May 2013 to July 2014, which 

has been described previously.8 Eligible patients were ran-

domly assigned (1:1) to treatment with oral duloxetine 60 

mg once daily or placebo after completion of a pretreatment 

washout period, using a stochastic minimization procedure 

and the BPI average pain severity score at baseline (<6, ≥6) 

as the allocation factor. The BPI average pain severity score 

measures average pain during the past 24 hours on a scale 

from 0 (no pain) to 10 (pain as bad as you can imagine); a 

validated Japanese version of the BPI was used.15 Patients 

provided informed consent before the start of the trial. The 

trial was approved by the Institutional Review Board of 

each study site (Table S1) and was conducted in accordance 

with the principles of the Declaration of Helsinki and Good 

Clinical Practice. The trial is registered at ClinicalTrials.gov 

(NCT01855919).

Study population
Patients with low back pain persisting for at least 6 months were 

eligible for inclusion. The main inclusion criteria included: 

(1) outpatients (male or female) aged ≥20 to <80 years; (2) 

use of nonsteroidal anti-inflammatory drugs (any dose and 

administration route) for ≥14 days per month for an average 

of 3 months and for ≥14 days during the month before the 

study start; (3) no radiculopathy symptoms or other specific 

low back diseases; and (4) a BPI average pain severity score of 

≥4 at both Visit 1 (Week −1 to −2) and Visit 2 (Week 0). The 

main exclusion criteria included a history of low back surgery, 

invasive treatment for the relief of CLBP within 1 month 

before Visit 1, requiring crutches or a walker, and a diagnosis 

of major depressive disorder. Exclusion of patients with major 

depressive disorder minimizes the effect of the antidepressant 

activity of duloxetine on pain and QOL measures.

Treatment protocol
Patients in the duloxetine group received duloxetine 20 mg/

day for 1 week, followed by 40 mg/day for 1 week, and then 

followed by 60 mg/day for 12 weeks. Patients in the placebo 

group received placebo for 14 weeks. Patients underwent 

tapering after the completion of the treatment period or fol-

lowing discontinuation after 2 weeks of treatment.

Outcome measures
In the primary study, the primary efficacy measure was the 

change in BPI average pain severity score from baseline to 

Week 14 compared with placebo. Two patients in the dulox-

etine group who did not have post-baseline data were excluded 

from both the primary analysis8 and this post hoc analysis.
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This post hoc analysis consisted of 2 subgroup analyses 

for patients receiving duloxetine 60 mg: (1) the extent of early 

pain response (patients with ≥30% pain reduction, 10%–30% 

pain reduction, or <10% pain reduction at Week 4), and (2) 

the presence or absence of early TR-AESIs (patients with or 

without nausea, somnolence, or constipation within the first 

2 weeks). Nausea, somnolence, and constipation were chosen 

as TR-AESIs because they occurred in >5% of duloxetine-

treated patients and were significantly more common in 

the duloxetine group than in the placebo group (Table S2). 

Outcome measures included the following: the least squares 

(LS) mean change in BPI average pain severity score from 

baseline to Weeks 2, 4, 6, 10, and 14 (end of treatment) in 

each subgroup and in the placebo group; the proportion of 

patients with ≥30% or ≥50% reduction in BPI average pain 

severity score at Week 14 (response rate) in each subgroup and 

in the placebo group; the LS mean change in BPI Interference 

scores (rated from 0 [does not interfere] to 10 [completely 

interferes]15) for 7 daily activities (general activity, mood, 

walking ability, normal work, relationships with other people, 

sleep, and enjoyment of life) and the average of the 7 activities 

from baseline to Weeks 2, 4, 6, 10, and 14 in each subgroup 

and in the placebo group; and the time of occurrence and 

resolution of TR-AESIs in the duloxetine group.

Statistical analysis
The full analysis set was used for all analyses and consisted of 

all randomized patients who received at least 1 dose of study 

drug and for whom post-baseline BPI average pain severity 

scores were available. Baseline demographic characteristics 

are described as mean (standard deviation) and/or median 

(minimum, maximum) for continuous variables (compared 

using 1-way analysis of variance) and n (%) for categorical 

variables (compared using a Fisher exact test). The LS mean 

changes from baseline in BPI average pain severity score and 

BPI Interference QOL score in each duloxetine subgroup 

were compared with changes in the placebo group at each 

time point using a mixed-effects model repeated measures 

approach. The model included subgroup, time point, and 

subgroup-by-time point interaction as fixed effects, as well as 

baseline value as a covariate. A P value <0.05 was considered 

statistically significant. The proportions of patients achieving 

≥30% pain reduction and ≥50% pain reduction at Week 14 

in each duloxetine subgroup and in the placebo group were 

calculated and compared using a Cochran–Mantel–Haenszel 

test adjusted by the allocation factor (baseline BPI average 

pain severity score <6 or ≥6); missing end-of-treatment 

data were imputed using a last-observation-carried-forward 

method. All statistical analyses were conducted using SAS 

version 9.2 (SAS Institute, Cary, NC, USA).

Results
Early improvement in pain
Baseline characteristics of subgroups
At Week 4, 49% (108 of 219) of duloxetine-treated patients 

who did not withdraw during the first 4 weeks of the study 

had ≥30% pain reduction, 29% (63 of 219) had between 

10% and 30% pain reduction, and 22% (48 of 219) had 

<10% pain reduction (Table 1). Baseline characteristics were 

not significantly different between the early improvement 

subgroups, except that a larger proportion of those with 

≥30% pain reduction at Week 4 were women compared with 

the proportions in the other early improvement subgroups 

(P = 0.0122; Table 1).

BPI average pain severity score
Compared with the placebo group, patients in the ≥30% early 

improvement subgroup had significantly greater decreases 

(ie, improvements) in BPI average pain severity score at all 

time points (Figure 1). In contrast, compared with the placebo 

group, patients in the <10% early improvement subgroup had 

significantly smaller decreases in BPI average pain severity 

score at all time points (Figure 1). There were no significant 

differences in the change from baseline in BPI average pain 

severity score between the 10%–30% early improvement 

subgroup and the placebo group (Figure 1).

Response rates
The pain response at Week 4 was indicative of the pain response 

at Week 14 (Figure 2). Patients in the ≥30% early improvement 

subgroup had the highest response rates for both ≥30% and 

≥50% pain reduction at Week 14 (P < 0.0001 versus placebo 

for both response rates), whereas patients in the <10% early 

improvement subgroup had the lowest response rates (P = 

0.0007 versus placebo for ≥30% pain reduction, P = 0.0070 

versus placebo for ≥50% pain reduction). Patients in the 

10%–30% early improvement subgroup had a significantly 

higher ≥30% pain reduction response rate than the placebo 

group (P = 0.0422); the ≥50% pain reduction response rates did 

not differ between these 2 groups. In patients with ≥30% early 

improvement, 94.4% maintained ≥30% pain reduction and 

82.4% achieved ≥50% pain reduction at Week 14 (Figure 2).

BPI QOL measures
Compared with the placebo group, patients in the ≥30% early 

improvement subgroup had significantly greater decreases 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Pain Research  2017:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2160

Tsuji et al

(improvements) in all BPI Interference (QOL) measures at 

most time points (Figure 3). For general activity and walking 

ability, significant differences were seen as early as Week 2. 

Compared with the placebo group, patients in the <10% early 

improvement subgroup had significantly smaller decreases in 

all BPI Interference measures at most time points (Figure 3). 

Patients in the <10% early improvement subgroup had small, 

transient increases in relationships with others and sleep 

scores at Weeks 2 and 4. There were no significant differences 

in the change from baseline in BPI Interference measures 

between the 10%–30% early improvement subgroup and the 

placebo group, except for sleep at Week 4 and enjoyment of 

life at Week 2 (Figure 3).

Early TR-AESIs
Baseline characteristics of subgroups
Approximately one-fifth (22%; 50 of 230) of duloxetine-

treated patients had at least 1 TR-AESI in the first 2 weeks 

of treatment (Table 2). Baseline characteristics were gener-

ally similar between patients who did and did not have early 

TR-AESIs (Table 2).

Pattern of TR-AESIs
Most instances of the TR-AESIs (nausea, somnolence, and 

constipation) occurred within the first 2 weeks of duloxetine 

treatment (Figure 4). Most cases of nausea resolved within 2 

weeks; however, most cases of somnolence and constipation 

continued for at least 4 weeks.

BPI average pain severity score
Compared with the placebo group, patients without early 

TR-AESIs had significantly greater decreases (ie, improve-

ments) in BPI average pain severity score at Weeks 4 and 14 

(Figure 5). In addition, patients with early TR-AESIs had 

significantly greater decreases in BPI average pain severity 

score (compared with placebo) at all time points (Figure 5).

Table 1 Demographics and baseline disease characteristics of patients with ≥30%, 10%–30%, and <10% reduction in Brief Pain Inventory 
average pain severity score at Week 4

Characteristic Duloxetine 60 mg QD Placebo  
(n = 226)

Overall  
(N = 456)

P-value

≥30% pain  
reduction at  
Week 4  
(n = 108)

10%–30% pain 
reduction at  
Week 4  
(n = 63)

<10% pain  
reduction  
at Week 4  
(n = 48)

Withdrawal  
by Week 4  
(n = 11)

Sex, n (%) 0.0122a

Male 42 (38.9) 41 (65.1) 27 (56.3) 5 (45.5) 104 (46.0) 219 (48.0)
Female 66 (61.1) 22 (34.9) 21 (43.8) 6 (54.5) 122 (54.0) 237 (52.0)

Age, mean (SD) (years) 59.7 (11.9) 60.2 (13.0) 60.4 (16.2) 61.3 (12.8) 57.8 (13.7) 58.9 (13.4) 0.4999b

Body weight, mean (SD) (kg) 62.39 (13.20) 66.76 (12.41) 62.67 (12.41) 60.52 (9.32) 63.15 (13.42) 63.35 (13.07) 0.2354b

Use of NSAIDs in past 3 monthsc, n (%) 0.8791a

Yes 80 (74.1) 45 (71.4) 34 (70.8) 9 (81.8) 157 (69.5) 325 (71.3)
No 28 (25.9) 18 (28.6) 14 (29.2) 2 (18.2) 69 (30.5) 131 (28.7)

BPI average pain severity score 0.9048b

Mean (SD) 5.2 (1.1) 5.2 (1.1) 5.0 (1.1) 5.2 (1.1) 5.1 (1.0) 5.1 (1.1)
Median (min, max) 5.0 (4, 9) 5.0 (4, 8) 5.0 (4, 8) 5.0 (4, 7) 5.0 (4, 9) 5.0 (4, 9)
<6, n (%) 72 (66.7) 43 (68.3) 34 (70.8) 6 (54.5) 156 (69.0) 311 (68.2)

≥6, n (%) 36 (33.3) 20 (31.7) 14 (29.2) 5 (45.5) 70 (31.0) 145 (31.8)

Notes: aFisher exact test (global comparison across subgroups). bOne-way analysis of variance (global comparison across subgroups). cUse of NSAIDs for at least 14 days 
per month within the past 3 months before the study start.
Abbreviations: BPI, Brief Pain Inventory; max, maximum; min, minimum; NSAIDs, nonsteroidal anti-inflammatory drugs; QD, once daily; SD, standard deviation.

Figure 1 Least squares mean (95% confidence interval) change from baseline in 
Brief Pain Inventory average pain severity score through Week 14 in patients with 
chronic low back pain treated with duloxetine 60 mg/day or placebo (white squares; 
n = 226).
Notes: Duloxetine subgroups were patients who had ≥30% (black circles; n = 108), 
10%–30% (gray circles; n = 63), or <10% pain reduction (white circles; n = 48) 
at Week 4. Mean (standard deviation) Brief Pain Inventory average pain severity 
scores at baseline were 5.2 (1.1), 5.2 (1.1), 5.0 (1.1), and 5.1 (1.0) for the ≥30% 
pain reduction, 10%–30% pain reduction, <10% pain reduction, and placebo groups, 
respectively. ***P ≤ 0.001 and ****P ≤ 0.0001 compared with placebo.
Abbreviations: CI, confidence interval; LS, least squares.
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Response rates
Both the ≥30% and ≥50% pain reduction response rates 

at Week 14 were significantly higher in duloxetine-treated 

patients than in placebo-treated patients, in both patients 

with early TR-AESIs (P = 0.0055 versus placebo for ≥30% 

pain reduction, P = 0.0016 versus placebo for ≥50% pain 

reduction) and in patients without early TR-AESIs (P = 

0.0024 versus placebo for ≥30% pain reduction, P = 0.0026 

versus placebo for ≥50% pain reduction) (Figure 6). Patients 

with early TR-AESIs had slightly higher response rates than 

patients without early TR-AESIs (Figure 6).

BPI QOL measures
Compared with the placebo group, patients with early TR-

AESIs had significantly greater decreases (improvements) 

in BPI general activity (Week 6), mood (Weeks 6, 10, and 

14), walking ability (Weeks 2, 4, 6, and 14), and enjoyment 

of life (Week 6) (Figure 7). There were no significant differ-

ences in the change from baseline in any BPI QOL measure 

between patients with no early TR-AESIs and the placebo 

group (Figure 7).

Discussion
In this post hoc analysis of a randomized, placebo-controlled 

trial, duloxetine-treated Japanese patients with CLBP who 

had early responses (at least 30% pain reduction at Week 4) 

or who had early TR-AESIs achieved greater pain reduction 

and improvements in QOL by the end of treatment than 

patients without these early signs of response. In addition, 

the proportion of patients achieving clinically significant 

levels of pain reduction (ie, ≥30% or ≥50%) was greatest in 

early responders. These results are consistent with previous 

responder analyses that evaluated the relationship between 

early and end-of-treatment pain reduction responses.13,16,17 

However, this is the first analysis to evaluate the relation-

ship between early AEs and pain reduction, and the first to 

examine the temporal relationship between pain reduction 

and QOL improvements. Monitoring the level of pain reduc-

tion and the occurrence of specific AEs within the first month 

of treatment may help physicians decide whether individual 

patients with CLBP are likely to derive clinical benefit from 

continuing duloxetine treatment.

Consistent with previous studies, patients with CLBP 

who responded well (≥30% pain reduction) during the first 

month of duloxetine treatment (early responders) had greater 

improvements in pain by the end of treatment than patients 

who responded poorly. Both the extent of pain reduction and 

the proportion of patients achieving clinically significant 

levels (≥30% and ≥50%) of pain reduction at the end of 

treatment were significantly greater in early responders than 

in the placebo group, suggesting that early responders may 

be “true responders” to duloxetine. Approximately half of 

duloxetine-treated patients were early responders. Notably, 

because of the dose titration during the first 2 weeks of the 

study, these patients achieved ≥30% pain reduction after only 

2 weeks at the full treatment dose of 60 mg/day.

Figure 2 Proportion of patients with chronic low back pain who achieved (A) ≥30% 
or (B) ≥50% pain reduction after 14 weeks of duloxetine 60 mg/day treatment (black 
bars) among those with ≥30% (n = 108), 10%–30% (n = 63), or <10% pain reduction 
(n = 48) at Week 4, and among those receiving placebo (white bar; n = 226).
Note: *P < 0.05, **P ≤ 0.01, ***P ≤ 0.001, and ****P ≤ 0.0001 compared with 
placebo.
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Figure 3 Least squares mean (95% confidence interval) change from baseline in Brief Pain Inventory Interference quality-of-life domains through Week 14 in patients with 
chronic low back pain treated with duloxetine 60 mg/day or placebo (white squares; n = 226).
Notes: Duloxetine subgroups were patients who had ≥30% (black circles; n = 108), 10%–30% (gray circles; n = 63), or <10% pain reduction (white circles; n = 48) at Week 4. 
Brief Pain Inventory Interference domains included (B) general activity, (C) mood, (D) walking ability, (E) normal work, (F) relationships with others, (G) sleep, and (H) 
enjoyment of life, as well as (A) the average of the 7 domains. *P < 0.05, **P ≤ 0.01, ***P ≤ 0.001, and ****P ≤ 0.0001 compared with placebo.
Abbreviations: CI, confidence interval; LS, least squares.
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Table 2 Demographics and baseline disease characteristics of patients with and without adverse events of special interest (nausea, 
somnolence, and constipation) in the first 2 weeks

Characteristic Duloxetine 60 mg QD Placebo  
(n = 226)

Overall  
(N = 456)

P-value

With TR-AESIs  
by Week 2  
(n = 50)

Without TR-AESIs  
by Week 2  
(n = 180)

Sex, n (%) 0.3050a

Male 21 (42.0) 94 (52.2) 104 (46.0) 219 (48.0)
Female 29 (58.0) 86 (47.8) 122 (54.0) 237 (52.0)

Age, mean (SD) (years) 57.7 (11.9) 60.7 (13.4) 57.8 (13.7) 58.9 (13.4) 0.0753b

Body weight, mean (SD) (kg) 62.64 (12.82) 63.81 (12.75) 63.15 (13.42) 63.35 (13.07) 0.8089b

Use of NSAIDs in past 3 monthsc, n (%) 0.7234a

Yes 37 (74.0) 131 (72.8) 157 (69.5) 325 (71.3)
No 13 (26.0) 49 (27.2) 69 (30.5) 131 (28.7)

BPI average pain severity score 0.7514b

Mean (SD) 5.2 (1.1) 5.1 (1.1) 5.1 (1.0) 5.1 (1.1)
Median (min., max.) 5.0 (4, 9) 5.0 (4, 9) 5.0 (4, 9) 5.0 (4, 9)
<6, n (%) 33 (66.0) 122 (67.8) 156 (69.0) 311 (68.2)

≥6, n (%) 17 (34.0) 58 (32.2) 70 (31.0) 145 (31.8)

Notes: aFisher exact test (global comparison across subgroups). bOne-way analysis of variance (global comparison across subgroups). cUse of NSAIDs for at least 14 days 
per month within the past 3 months before the study start.
Abbreviations: BPI, Brief Pain Inventory; max., maximum; min., minimum; NSAIDs, nonsteroidal anti-inflammatory drugs; QD, once daily; SD, standard deviation; TR-AESIs, 
treatment-related adverse events of special interest.

Figure 4 Adverse events of special interest ([A] nausea, [B] somnolence, [C] constipation) in patients with chronic low back pain treated with duloxetine 60 mg/day for 
14 weeks (n = 230).
Note: Adverse events are shown according to the time to onset and the duration.
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In a previous duloxetine responder analysis, the NNT 

to achieve 50% pain reduction in patients with CLBP was 

constant (at approximately 10) after the first 4 weeks of 

treatment.13 This result suggests that the relative proportion 

of patients benefitting from duloxetine treatment remains 

stable after the first month of treatment. In a post hoc analy-

sis of duloxetine for CLBP, only 23% of patients with <10% 

pain reduction at Week 4 (early nonresponders) achieved 

≥30% reduction, and only 9% achieved ≥50% reduction, at 

Week 12.17 These results are similar to those in our study, in 

which 25.0% of patients with <10% pain reduction at Week 

4 achieved ≥30% reduction, and 18.8% achieved ≥50% 

reduction by the end of treatment. Early identification of 

nonresponders to duloxetine has also been reported in patients 

with fibromyalgia.16 Interestingly, early nonresponders in our 

study had significantly less pain reduction than the placebo 

group, most likely because the placebo group included some 

patients who responded despite not receiving active treat-

ment. This placebo response is well documented in trials of 

chronic pain and may relate to the increased medical care 

associated with participation in a clinical trial, regression to 

the mean, or a genuine neurological response resulting from 

anticipation of pain reduction.18,19 Further, patients who have 

an early placebo response often go on to experience sustained 

pain reduction.20 In contrast, patients in the duloxetine group 

who had <10% pain reduction by Week 4 clearly had neither a 

placebo response nor a response to active treatment. Although 

Figure 5 Least squares mean (95% confidence interval) change from baseline in 
Brief Pain Inventory average pain severity score through Week 14 in patients with 
chronic low back pain treated with duloxetine 60 mg/day or placebo (white squares; 
n = 226).
Notes: Duloxetine subgroups were patients who did (black circles; n = 50) or 
did not (gray circles; n = 180) have an adverse event of special interest (nausea, 
somnolence, constipation) between baseline and Week 2. Mean (standard deviation) 
Brief Pain Inventory average pain severity scores at baseline were 5.2 (1.1), 5.1 (1.1), 
and 5.1 (1.0) for the early adverse event, no early adverse event, and placebo groups, 
respectively. *P < 0.05, **P ≤ 0.01, ***P ≤ 0.001, and ****P ≤ 0.0001 compared with 
placebo.
Abbreviations: CI, confidence interval; LS, least squares.
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Figure 6 Proportion of patients with chronic low back pain who achieved (A) ≥30% 
or (B) ≥50% pain reduction after 14 weeks of duloxetine 60 mg/day treatment (black 
bars) among those with (n = 50) or without (n = 180) adverse events of special 
interest between baseline and Week 2, and among those receiving placebo (white 
bar; n = 226).
Note: **P ≤ 0.01 compared with placebo.
Abbreviation: AESIs, adverse events of special interest.
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the overall duloxetine group is likely to have also included 

patients with a placebo response, it is important to note that 

the primary trial demonstrated superiority of duloxetine over 

placebo.8 Our results, together with those of other studies, 

indicate that both true responders and nonresponders may be 

identified early, based on the level of pain reduction after 1 

month of duloxetine treatment.
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Figure 7 Least squares mean (95% confidence interval) change from baseline in Brief Pain Inventory Interference quality-of-life domains through Week 14 in patients with 
chronic low back pain treated with duloxetine 60 mg/day or placebo (white squares; n = 226).
Notes: Duloxetine subgroups were patients who did (black circles; n = 50) or did not (gray circles; n = 180) have an adverse event of special interest between baseline and 
Week 2. Brief Pain Inventory Interference domains included (B) general activity, (C) mood, (D) walking ability, (E) normal work, (F) relationships with others, (G) sleep, and 
(H) enjoyment of life, as well as (A) the average of the 7 domains. *P < 0.05, **P ≤ 0.01, and ***P ≤ 0.001 compared with placebo.
Abbreviations: CI, confidence interval; LS, least squares.
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Compared with placebo, early responders also had sig-

nificantly greater improvements in all BPI Interference QOL 

domains, whereas early nonresponders did not. The greatest 

changes were seen in the domains of general activity, walking 

ability, and normal work, with significant changes evident as 

early as 2 weeks. This result suggests that the rapid reduction 

in pain among early responders quickly translates to improved 

physical function, followed by improvements in other aspects 

of QOL (eg, mood and sleep). According to the Initiative 

on Methods, Measurement, and Pain Assessment in Clini-

cal Trials (IMMPACT) group, patients with CLBP rate all 

aspects of QOL and physical functioning as very important 

in evaluating the effectiveness of treatment.21 Early and sus-

tained improvements in QOL evoked by an early reduction 

in pain severity may help patients maintain lower pain levels.

In the primary analysis of this trial, the most common 

duloxetine-related AEs were nausea, somnolence, and consti-

pation, all of which occurred primarily in the first 2 weeks.8 

We therefore focused on these early AEs when analyzing 

whether their occurrence was related to pain reduction 

response. Nausea has been attributed to increased serotonin 

in the central nervous system,22–24 somnolence is likely to 

involve complex effects on both serotonin and norepinephrine 

central pathways,25 and constipation is caused by increased 

norepinephrine in the gastrointestinal tract.26 Therefore, the 

occurrence of these TR-AESIs indicates that duloxetine is 

active at the target serotonin and norepinephrine reuptake 

transporters in these patients. Patients with longer-lasting 

TR-AESIs may be less likely to continue duloxetine treat-

ment, unless these AEs are early signs that they will achieve 

greater pain reduction by the end of treatment.

Duloxetine-treated patients who did not have early TR-

AESIs achieved significantly greater pain reduction than 

placebo-treated patients at Weeks 4 and 14. In contrast, patients 

with early TR-AESIs (approximately one-fifth of duloxetine-

treated patients) achieved significantly greater pain reductions 

compared with placebo-treated patients at all time points. 

These differences in pain reduction between subgroups and 

the placebo group are also reflected in significant improve-

ments in certain QOL measures, such as general activity, 

mood, walking ability, and enjoyment of life. Because patients 

who experienced early TR-AESIs also had greater and earlier 

pain reduction and improvements in QOL than those without 

TR-AESIs, the early appearance of nausea, somnolence, or 

constipation may be a sign that the patient is a “true responder” 

to duloxetine. This is supported by the somewhat higher 

response rates at Week 14 in patients with early TR-AESIs 

compared with patients without early TR-AESIs, although the 

Week 14 response rates in both these duloxetine subgroups 

were significantly higher than those in the placebo group. In 

clinical practice, patients who experience early AEs may be 

encouraged to persist with treatment, especially if there are 

also early signs of pain reduction. However, it is important to 

note that the absence of early AEs does not necessarily indicate 

that duloxetine will be ineffective at reducing pain. Indeed, 

although 50 patients in our study had early TR-AESIs, 108 

patients were early responders who went on to have substantial 

pain reduction by the end of the trial. Therefore, if physicians 

base treatment decisions only on the presence or absence of 

early AEs, a large proportion of patients who could eventually 

benefit from duloxetine might discontinue the drug prema-

turely. Thus, both safety and efficacy responses during the early 

treatment period should be assessed when deciding whether 

to continue or discontinue duloxetine treatment.

Although post hoc in nature, the strengths of this analysis 

include the prospective, randomized, placebo-controlled, 

multicenter design of the original study, the assessment of 

pain and QOL measures at multiple time points, and the 

examination of the relationship between the timing of com-

mon AEs and subsequent pain reduction. We acknowledge 

that the limited study period of 14 weeks is insufficient to 

determine whether early pain reduction or early TR-AESIs 

can predict long-term benefits of duloxetine treatment. In 

addition, because this study enrolled only Japanese patients, 

it is unknown whether these early response or TR-AESIs 

are associated with overall response in other patient groups.

Conclusion
This post hoc analysis of a randomized placebo-controlled 

trial suggests that early pain reduction or early occurrence 

of AEs may be an important indicator for identification of 

patients who are likely to derive the greatest benefit from 

duloxetine treatment for CLBP. Both efficacy and safety 

responses in the early period may predict which patients with 

CLBP are most likely to respond to duloxetine with a clini-

cally significant reduction in pain and improvements in QOL.
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Supplementary materials

Table S1 The list of Institutional Review Boards

Ethics Committee on Clinical Trial of Shionogi
Matsumoto Clinic Institutional Review Board
Oita Central Institutional Review Board
Osaka Saiseikai Nakatsu Hospital Institutional Review Board
Hashiguchi Orthopedic Clinic Institutional Review Board
Asakura Hospital Institutional Review Board
Miki Mental Clinic Institutional Review Board
Shin Komonji Hospital Institutional Review Board
Dojin Memorial Foundation, Meiwa Hospital Institutional Review Board
Amagasaki Chuo Hospital Institutional Review Board
Clinical Research Hospital Tokyo Institutional Review Board
Institutional Review Board of Kouseikai Sone Clinic
Omura Hospital Institutional Review Board
Sugiura Clinic Institutional Review Board
Tokyo Midtown Clinic Institutional Review Board
Nagata Orthopedic Hospital Institutional Review Board
Kimura Hospital, Medical Corporation Yuwakai, Institutional Review Board
International University of Health and Welfare Institutional Review Board of Kyushu district

Table S2 Adverse events related to study treatment (≥2% in either group)

Preferred terma Placebo (N = 224) Duloxetine 60 mg QD (N = 234) P-valueb

Patients, n (%) Events, n Patients, n (%) Events, n

Total 44 (19.6) 62 113 (48.3) 229 <0.0001
Somnolence 16 (7.1) 17 44 (18.8) 44 0.0003
Constipation 4 (1.8) 4 24 (10.3) 24 0.0001
Nausea 5 (2.2) 5 20 (8.5) 20 0.0034
Thirst 0 0 11 (4.7) 11 0.0009
Decreased appetite 1 (0.4) 1 10 (4.3) 10 0.011
Abdominal discomfort 3 (1.3) 4 8 (3.4) 8 0.2221
Malaise 3 (1.3) 3 7 (3.0) 8 0.3395
Dizziness 0 0 7 (3.0) 8 0.0151
Headache 0 0 5 (2.1) 5 0.0614
Diarrhea 0 0 5 (2.1) 5 0.0614

Notes: aMedical Dictionary for Regulatory Activities (MedDRA), Version 16.1. bFisher exact test.
Abbreviation: QD, once daily.
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