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Purpose: To assess whether patients with knee osteoarthritis pain who have early pain reduc-

tion or treatment-related adverse events of special interest (TR-AESIs; constipation, decreased 

appetite, malaise, nausea, somnolence, thirst) with duloxetine treatment are more likely to have 

later improvements in pain and quality of life (QOL) relative to placebo than patients without 

these early indicators.

Patients and methods: This was a post hoc analysis of 14-week randomized trial of Japanese 

patients with knee osteoarthritis pain (Brief Pain Inventory [BPI]-Severity average pain score 

≥4) receiving duloxetine 60 mg/day (n=177 analyzed) or placebo (n=176). Primary trial outcome 

was change from baseline in BPI-Severity average pain at Week 14. Subgroups included early 

pain reduction (≥30%, 10%–30%, or <10% decrease in BPI-Severity average pain at Week 4) 

and early TR-AESIs (with/without TR-AESIs by Week 2). Measures included changes from 

baseline in BPI-Severity average pain, QOL (BPI-Interference, Western Ontario and McMaster 

Universities Osteoarthritis Index), Patient Global Impression of Improvement (PGI-I), and 

response rate (proportion achieving ≥30% or ≥50% pain reduction at Week 14).

Results: The ≥30% early pain reduction subgroup (n=93) had significantly greater improve-

ments in pain, QOL, and PGI-I and higher ≥30% and ≥50% response rates than placebo; the 

10%–30% (n=45) and the <10% (n=33) pain reduction subgroups did not show the same (except 

10%–30% group: PGI-I at Week 10 and some QOL at Weeks 10 and/or 14). Both TR-AESI 

subgroups (with, n=52; without, n=125) had significantly greater improvements in pain, PGI-I, 

and most QOL measures and higher response rates than placebo.

Conclusion: Early efficacy responses to duloxetine treatment, but not early TR-AESIs, may 

predict later pain reduction and QOL improvements in Japanese patients with knee osteoar-

thritis pain.

ClinicalTrials. gov: NCT02248480.

Keywords: Brief Pain Inventory, responder analysis, WOMAC

Introduction
Knee osteoarthritis (OA) is a common form of OA that is often associated with pain 

and disability.1 Studies carried out in the US show that 12%–16% of older adults have 

OA knee pain.2 Knee pain due to OA may be more common in Japan, according to the 

results of a population-based cohort study in which 26% of adults aged 60 years or 

older had radiographic knee OA with pain.3 OA can have a significant negative impact 

on quality of life (QOL), including activities of daily living, and is associated with an 

economic burden.4–6 Therefore, relief of OA knee pain is of great importance to patients.
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Duloxetine is a serotonin and noradrenaline reuptake inhib-

itor that is widely approved as an analgesic. In Japan, dulox-

etine is approved for the treatment of diabetic neuropathic pain, 

chronic low back pain (CLBP), fibromyalgia, and OA-related 

pain.7–9 Recently reported findings of a Phase III, randomized, 

placebo-controlled trial8 demonstrated that duloxetine was 

superior to placebo for reducing knee pain in Japanese patients 

with knee OA, with no unexpected safety findings. Importantly, 

improvements in QOL were also greater with duloxetine than 

placebo. As with other pain medications, although duloxetine 

can effectively relieve pain, not all patients respond equally 

to treatment. In patients with OA, the number needed to treat 

(ie, the number of patients that need to be treated in order for 

one patient to benefit) for duloxetine ranges from 5.3 to 8.6, 

depending on the targeted level of pain intensity reduction.10 

Findings from a recent post hoc analysis of Japanese patients 

with CLBP treated with duloxetine indicated that early pain 

reduction (≥30% reduction at Week 4) or early occurrence (by 

2 weeks) of treatment-related adverse events of special inter-

est (TR-AESIs; nausea, somnolence, and constipation) were 

good indicators of later, clinically meaningful pain reduction.11 

Being able to identify which patients with OA knee pain are 

most likely to benefit from duloxetine would be of substantial 

benefit from both the clinician and patient perspective.

The objective of this post hoc analysis of a Japanese 

randomized, placebo-controlled trial8 was to assess whether 

patients with OA knee pain who experience early pain reduc-

tion or early TR-AESIs (constipation, decreased appetite, 

malaise, nausea, somnolence, and thirst) with duloxetine are 

more likely to have later improvements in pain and QOL rela-

tive to placebo than patients without these early indicators.

Patients and methods
Study design
This was a post hoc analysis of a multicenter, randomized, 

placebo-controlled, double-blind trial carried out at 47 sites in 

Japan from October 2014 to June 2015.8 Further details regard-

ing the study design can be found in the primary manuscript.8 

The trial was registered at ClinicalTrials.gov (NCT02248480), 

approved by the Institutional Review Board of each study site 

(see Supplementary material), and carried out in accordance 

with Good Clinical Practice, the ethical standards of the respon-

sible committee on human experimentation, and the Declaration 

of Helsinki. All patients provided written informed consent.

Study population
The trial included male or female outpatients aged 40–79 

years who met the American College of Rheumatology 

criteria12 for idiopathic knee OA, had experienced pain for 

≥14 days/month during the 3-month period before the trial, 

and had a Brief Pain Inventory (BPI)-Severity average pain 

score of ≥4. Patients were excluded if they had inflammatory 

arthritis or autoimmune diseases (except Hashimoto’s disease 

and type 1 diabetes mellitus), invasive treatment in either knee 

within 1 month before the trial, arthroscopic surgery of the 

affected joint within 1 year before the trial or a history of joint 

replacement or osteotomy, end-stage OA or were scheduled 

to undergo surgery of the affected joint during the trial, or 

major depressive disorders or suicidal tendencies.

For this post hoc analysis, patients were divided into 

subgroups depending on the extent of pain reduction at Week 

4 (≥30%, 10%–30%, or <10% pain reduction, based on BPI-

Severity average pain score) and the presence or absence of 

TR-AESIs (constipation, decreased appetite, malaise, nausea, 

somnolence, and thirst) within the first 2 weeks of treatment. 

The pain reduction subgroups were chosen based on standard 

cut-offs for moderate (>30%) and minimal (>10%) clini-

cally significant improvement.13 The TR-AESIs were chosen 

because they occurred in ≥5% of patients in the duloxetine 

group and were significantly more common with duloxetine 

than with placebo.8

Treatment protocol
Patients were randomized (1:1) to receive duloxetine (20 

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

then 60 mg/day for 12 weeks) or placebo for 14 weeks. All 

patients underwent tapering after the completion of treatment 

or following discontinuation after 2 weeks of treatment.

Outcome measures
The primary objective of the trial8 was to assess the change 

from baseline to Week 14 in BPI-Severity average pain14 for 

duloxetine compared with placebo. In this post hoc analysis, 

we evaluated the following measures for each subgroup of 

duloxetine-treated patients and for the placebo group: least 

squares (LS) mean change from baseline in BPI-Severity 

average pain score at Week 14; LS mean change from baseline 

in BPI-Severity average pain score at Weeks 2, 4, 6, and 10; 

proportion of patients with ≥30% (corresponding to moder-

ate improvement)13 or ≥50% (corresponding to substantial 

improvement)13 reduction in BPI-Severity average pain score 

at Week 14; LS mean change from baseline in BPI-Interfer-

ence scores14 (general activity, mood, walking ability, normal 

work, relationships with other people, sleep, and enjoyment 

of life, and the average of the seven domains, each rated from 

0 [does not interfere] to 10 [completely interferes]); LS mean 
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change from baseline in OA-specific QOL assessed using the 

Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC);15 and LS mean Patient Global Impression 

of Improvement (PGI-I).16 The BPI-Interference, WOMAC, 

and PGI-I scores were measured at Weeks 0 (except PGI-I), 2, 

4, 6, 10, and 14. We also assessed the time of occurrence and 

time to resolution of the six TR-AESIs in the duloxetine group.

Statistical analysis
Analysis was performed on the full analysis set, which con-

sisted of all randomized patients who received ≥1 dose of the 

study drug and had post-baseline BPI-Severity average pain 

score data available. Baseline characteristics were compared 

by one-way ANOVA (continuous variables) or Fisher’s exact 

test (categorical variables). LS mean change from baseline 

data were compared between the duloxetine subgroups and 

the placebo group at each time point using a mixed-effects 

model repeated measures approach, in which the model 

included subgroup, time point, and subgroup-by-time point 

interaction as the fixed effects and baseline value as a covari-

ate. The proportions of patients with ≥30% or ≥50% reduction 

in BPI-Severity average pain score at Week 14 were compared 

between each duloxetine subgroup and the placebo group 

by the Cochran–Mantel–Haenszel test and were adjusted 

by the allocation factor (baseline BPI-Severity average pain 

score <6 or ≥6). In the responder analysis, missing data were 

imputed using the last observation carried forward approach. 

Differences were considered to be statistically significant if 

P<0.05. All statistical analyses were carried out using SAS 

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

Results
Early improvement in pain
Baseline characteristics
Of 177 patients treated with duloxetine, 93 (54%) had ≥30% 

pain reduction, 45 (26%) had 10%–30% pain reduction, and 

33 (19%) had <10% pain reduction at Week 4; 6 patients 

withdrew from the study within the first 2 weeks and were 

not included in the early pain improvement analysis. Baseline 

characteristics were generally similar between subgroups, 

although the BPI-Severity average pain score was lower in the 

<10% subgroup compared with the other groups (Table 1).

BPI-Severity average pain score
Patients in the ≥30% early improvement subgroup had signifi-

cantly greater decreases from baseline in BPI-Severity average 

pain compared with the placebo group at Week 14, as well 

as at Weeks 2, 4, 6, and 10 (Figure 1). There were no signifi-

cant differences in the change from baseline in BPI-Severity 

average pain score between the 10%–30% early improvement 

subgroup and the placebo group at any time point. Patients 

in the <10% early improvement subgroup had significantly 

smaller decreases from baseline in BPI-Severity average pain 

score compared with the placebo group at Weeks 4 and 6.

Response rate
Pain responses at Week 14 reflected the pain responses 

at Week 4 (Figure S1). Week 14 response rates for both 

≥30% and ≥50% pain reduction were significantly higher 

in the ≥30% early improvement subgroup compared with 

Table 1 Demographics and baseline disease characteristics of patients with ≥30%, 10%–30%, and <10% reduction in BPI-Severity 
average pain score at Week 4

Characteristic Duloxetine 60 mg QD
BPI-Severity average pain score reduction at Week 4

P-value

≥30%  
(n=93)

10%–30% 
(n=45)

<10%  
(n=33)

Withdrawal  
(n=6)

Placebo 
(n=176)

Overall  
(N=353)

Sex, n (%) 0.6761a

Male 18 (19.4) 10 (22.2) 7 (21.2) 0 (0.0) 44 (25.0) 79 (22.4)
Female 75 (80.6) 35 (77.8) 26 (78.8) 6 (100.0) 132 (75.0) 274 (77.6)

Age, mean (SD), years 64.8 (8.2) 66.1 (8.4) 67.3 (6.7) 61.8 (8.1) 66.4 (8.4) 65.9 (8.2) 0.3192b

Body weight, mean (SD), kg 63.20 (13.71) 63.31 (12.70) 61.06 (11.11) 59.52 (10.15) 62.56 (11.53) 62.63 (12.19) 0.8652b

Use of NSAIDs in past 3 months,c n (%) 0.7432a

Yes 51 (54.8) 25 (55.6) 17 (51.5) 5 (83.3) 100 (56.8) 198 (56.1)
No 42 (45.2) 20 (44.4) 16 (48.5) 1 (16.7) 76 (43.2) 155 (43.9)

BPI-Severity average pain score 0.0163b

Mean (SD) 5.2 (1.0) 5.0 (1.0) 4.5 (0.7) 5.0 (0.9) 5.1 (1.0) 5.0 (1.0)
<6, n (%) 57 (61.3) 35 (77.8) 29 (87.9) 4 (66.7) 124 (70.5) 249 (70.5)

≥6, n (%) 36 (38.7) 10 (22.2) 4 (12.1) 2 (33.3) 52 (29.5) 104 (29.5)

Notes: aFisher’s exact test (global comparison across subgroups). bOne-way ANOVA (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; NSAIDs, nonsteroidal anti-inflammatory drugs; QD, once daily.
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the placebo group. There were no significant differences 

in response rates between the 10%–30% or the <10% early 

improvement subgroups and the placebo group.

BPI-Interference scores
Patients in the ≥30% early improvement subgroup had sig-

nificantly greater decreases from baseline in BPI-Interference 

scores compared with the placebo group for most domains at 

most time points (Figure 2). The only exceptions were rela-

tionships with others and enjoyment of life, which were not 

significant at Week 2. There were no significant differences in 

the change from baseline in BPI-Interference scores between 

the 10%–30% or the <10% early improvement subgroups 

and the placebo group for most domains and time points; 

exceptions were normal work at Week 10 and general activ-

ity, enjoyment of life, and the average of the seven domains 

at Week 14 in the 10%–30% subgroup.

Western Ontario and McMaster Universities 
Osteoarthritis Index
Patients in the ≥30% early improvement subgroup had sig-

nificantly greater decreases from baseline in the WOMAC 

total score and all subscores at all time points compared with 

the placebo group (Figure 3). For patients with 10%–30% 

early improvement, significantly greater decreases than pla-

cebo were apparent for the WOMAC total score, stiffness 

subscore, and physical function subscore at Weeks 10 and 

14, and the WOMAC pain subscore at Week 14. For patients 

with <10% early improvement, significantly greater decreases 

than placebo were apparent for the WOMAC total score at 

Figure 1 LS mean (95% CI) change from baseline in BPI-Severity average pain score 
through Week 14 in patients treated with placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups are patients with ≥30% (black circles), 10%–30% (gray 
circles), or <10% (white circles) pain reduction at Week 4. *P<0.05, ****P<0.0001 
compared with placebo.
Abbreviations: BPI, Brief Pain Inventory; LS, least squares.
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Patient Global Impression of Improvement
Patients in the ≥30% early improvement subgroup had sig-

nificantly greater improvements in PGI-I compared with the 

placebo group at all time points (Figure 4). Patients in the 

10%–30% early improvement subgroup had significantly 

greater improvements in PGI-I compared with the placebo 

group at Week 10. There were no significant differences in 

PGI-I between the <10% early improvement subgroup and 

the placebo group.

Early TR-AESIs
Pattern of TR-AESIs
Most TR-AESIs were reported within the first 2 weeks of 

duloxetine treatment (Figure S2). The duration of TR-AESIs 

was variable; however, more than half (55%) of the events 

continued for 4 weeks or longer. Most events were not severe.8

Baseline characteristics
Of 177 patients treated with duloxetine, 52 (29%) had a TR-

AESI within the first 2 weeks of treatment. Baseline char-

acteristics were similar between patients with and without 

early TR-AESIs (Table 2).

BPI-Severity average pain score
Pain improved in patients in both subgroups, regardless of 

the presence or absence of early TR-AESIs. Patients in both 

TR-AESI subgroups had significantly greater decreases from 

baseline in BPI-Severity average pain compared with the 

placebo group at all time points (Figure 5). The magnitude 

of decrease was numerically greater for patients with early 

TR-AESIs compared with patients without early TR-AESIs 

at all time points.

Response rate
Patients in both TR-AESI subgroups had significantly higher 

pain response rates at Week 14 compared with those in the 

placebo group (Figure S3).

BPI-Interference scores
Patients in both TR-AESI subgroups had significantly greater 

decreases from baseline in BPI-Interference scores compared 

with the placebo group in most domains at certain time points 

(Figure 6). For patients with early TR-AESIs, significantly 

greater decreases were apparent for general activity and 

normal work at all time points, walking ability at all time 
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Figure 2 LS mean (95% CI) change from baseline in BPI-Interference domains through Week 14 in patients treated with placebo (white squares) or duloxetine. BPI-
Interference domains included general activity (B), mood (C), walking ability (D), normal work (E), relationships with others (F), sleep (G), and enjoyment of life (H), and 
the average of the seven domains (A).
Notes: Duloxetine subgroups are patients with ≥30% (black circles), 10%–30% (gray circles), or <10% (white circles) pain reduction at Week 4. *P<0.05, **P<0.01, 
***P≤0.001, ****P≤0.0001 compared with placebo.
Abbreviations: BPI, Brief Pain Inventory; LS, least squares.
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Figure 3 LS mean (95% CI) change from baseline in WOMAC total (A), pain (B), stiffness (C), and physical function (D) scores through Week 14 in patients treated with 
placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups are patients with ≥30% (black circles), 10%–30% (gray circles), or <10% (white circles) pain reduction at Week 4. *P<0.05, **P<0.01, 
****P<0.0001 compared with placebo.
Abbreviations: LS, least squares; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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Figure 4 LS mean (95% CI) PGI-I scores through Week 14 in patients treated with 
placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups are patients with ≥30% (black circles), 10%–30% (gray 
circles), or <10% (white circles) pain reduction at Week 4. *P<0.05, ****P<0.0001 
compared with placebo.
Abbreviations: LS, least squares; PGI-I, Patient Global Impression of Improvement.
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points except Week 2, mood and relationships with others at 

Weeks 6, 10, and 14, sleep at Week 6, and enjoyment of life 

at Weeks 10 and 14. The average of the seven domains was 

significantly greater than placebo at Weeks 4, 6, 10, and 14. 

For patients without early TR-AESIs, significantly greater 

decreases were apparent for all domains and all time points, 

except for relationships with others, which was significant 

only at Week 14, and enjoyment of life, which was not sig-

nificant only at Week 4.

Western Ontario and McMaster Universities 
Osteoarthritis Index
Patients in both TR-AESI subgroups had significantly greater 

decreases from baseline in WOMAC total and all subscores 

compared with the placebo group at all time points (Figure 7).
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Patient Global Impression of Improvement
Patients in both TR-AESI subgroups had significantly greater 

improvements in PGI-I compared with the placebo group at 

all time points (Figure 8).

Discussion
This is the first post hoc analysis of a randomized, placebo-

controlled trial to evaluate the relationship between early 

pain reduction or early TR-AESIs and later pain reduc-

tion, improvements in QOL, and PGI-I after treatment 

with duloxetine in Japanese patients with OA knee pain. 

Notably, patients who had ≥30% pain reduction at 4 weeks 

of duloxetine treatment had significantly greater pain reduc-

tion and improvements in QOL relative to placebo at later 

time points (ie, at 6, 10, and/or 14 weeks), whereas patients 

with <30% early pain reduction did not. These findings sug-

gest that monitoring pain reduction during the first 4 weeks 

of duloxetine treatment may help physicians determine if 

patients with OA knee pain are likely to benefit from contin-

ued treatment. In particular, patients who do not experience 

≥30% pain reduction after 4 weeks of duloxetine are unlikely 

to respond during the subsequent 10 weeks. In contrast to 

early pain reduction, early TR-AESIs were not predictive of 

pain response: improvements in pain and QOL relative to 

placebo were seen in all patients regardless of whether they 

experienced TR-AESIs during the first 2 weeks of duloxetine 

treatment.

As noted, we found that patients who had early reduction 

in pain (≥30% reduction at Week 4) in response to treatment 

with duloxetine experienced greater improvements in pain 

that were sustained for 14 weeks than patients who did not 

have early pain reduction. Similar findings of early pain 

response predicting later improvement in pain have been 

reported in patients with CLBP11 and fibromyalgia.17 Our 

findings are also consistent with those of a post hoc analysis 

of placebo-controlled trials showing that patients with CLBP 

or OA knee pain who experienced minimal (<10%) early 

(at 4 weeks) improvement in pain have a limited possibility 

of achieving at least moderate improvement in pain after 

12 weeks of duloxetine treatment.18 Taken together, these 

findings suggest that an early pain response may be a good 

Table 2 Demographics and baseline disease characteristics of patients with and without TR-AESIs (nausea, somnolence, constipation, 
thirst, malaise, or decreased appetite) in the first 2 weeks

Characteristic Duloxetine 60 mg QD P-value

With TR-AESIs  
by Week 2 (n=52)

Without TR-AESIs  
by Week 2 (n=125)

Placebo  
(n=176)

Overall 
(N=353)

Sex, n (%) 0.2178a

Male 7 (13.5) 28 (22.4) 44 (25.0) 79 (22.4)
Female 45 (86.5) 97 (77.6) 132 (75.0) 274 (77.6)

Age, mean (SD), years 67.0 (7.1) 64.9 (8.3) 66.4 (8.4) 65.9 (8.2) 0.1773b

Body weight, mean (SD), kg 61.49 (13.08) 63.21 (12.77) 62.56 (11.53) 62.63 (12.19) 0.6921b

Use of NSAIDs in past 3 months,c n (%) 0.2221a

Yes 34 (65.4) 64 (51.2) 100 (56.8) 198 (56.1)
No 18 (34.6) 61 (48.8) 76 (43.2) 155 (43.9)

BPI-Severity average pain score 0.6066b

Mean (SD) 4.9 (0.9) 5.1 (1.0) 5.1 (1.0) 5.0 (1.0)
<6, n (%) 41 (78.8) 84 (67.2) 124 (70.5) 249 (70.5)

≥6, n (%) 11 (21.2) 41 (32.8) 52 (29.5) 104 (29.5)

Notes: aFisher’s exact test (global comparison across subgroups). bOne-way ANOVA (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; NSAIDs, nonsteroidal anti-inflammatory drugs; QD, once daily; TR-AESIs, treatment-related adverse events of special interest.

Figure 5 LS mean (95% CI) change from baseline in BPI-Severity average pain score 
through Week 14 in patients treated with placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups are patients with (black circles) or without (gray 
circles) treatment-related adverse events of special interest between baseline and 
Week 2. **P<0.01, ***P<0.001, ****P≤0.0001 compared with placebo.
Abbreviations: BPI, Brief Pain Inventory; LS, least squares.
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Figure 6 LS mean (95% CI) change from baseline in BPI-Interference domains through Week 14 in patients treated with placebo (white squares) or duloxetine. BPI-
Interference domains included general activity (B), mood (C), walking ability (D), normal work (E), relationships with others (F), sleep (G), and enjoyment of life (H), and 
the average of the seven domains (A).
Notes: Duloxetine subgroups are patients with (black circles) or without (gray circles) treatment-related adverse events of special interest between baseline and Week 2. 
*P<0.05, **P<0.01, ***P<0.001, ****P≤0.0001 compared with placebo.
Abbreviations: BPI, Brief Pain Inventory; LS, least squares.
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indicator of a continued duloxetine treatment response in 

patients with OA knee pain. However, it should be noted that 

the baseline BPI-Severity average pain scores were lower 

in patients with <10% early pain reduction compared with 

the other subgroups, which may have limited the extent of 

further improvement.

Interestingly, the WOMAC pain subscore and PGI-I 

results were consistent with the BPI-Severity average pain 

results; this is the first study to report this relationship 

between QOL and PGI-I. Patients with knee OA consider 

QOL as being a more important factor than pain relief in 

making them “feel better”.19 In this study, we found that 

patients who had early pain responses to duloxetine treatment 

had greater improvements in QOL than patients who did not 

have early pain responses, consistent with the results of our 

Figure 7 LS mean (95% CI) change from baseline in WOMAC total (A), pain (B), stiffness (C), and physical function (D) scores through Week 14 in patients treated with 
placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups are patients with (black circles) or without (gray circles) treatment-related adverse events of special interest between baseline and Week 2. 
*P<0.05, **P<0.01, ***P<0.001, ****P≤0.0001 compared with placebo.
Abbreviations: LS, least squares; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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Figure 8 LS mean (95% CI) PGI-I scores through Week 14 in patients treated with 
placebo (white squares) or duloxetine.
Notes: Duloxetine subgroups were patients with (black circles) or without (gray 
circles) treatment-related adverse events of special interest between baseline and 
Week 2. **P<0.01, ***P<0.001, ****P<0.0001 compared with placebo.
Abbreviations: LS, least squares; PGI-I, Patient Global Impression of Improvement.
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previous CLBP analysis.11 Improvements were greatest for 

the BPI-Interference domains of general activity, walking 

ability, and normal work, indicating that improvement in OA 

knee pain led to improvement in physical function. Similarly, 

the WOMAC physical function domain was improved in 

patients who had early pain responses. Thus, early pain relief 

may be particularly important in improving movement and 

physical function in patients with pain due to musculoskeletal 

disorders, such as knee OA and CLBP.

In our previous analysis of patients with CLBP,11 we 

found that patients who had early TR-AESIs (within the first 

2 weeks) had significantly greater improvements in pain and 

QOL after 14 weeks of duloxetine than patients treated with 

placebo. In contrast, in the current study, duloxetine-treated 

patients with knee OA experienced significant improvements 

in pain and QOL, as well as PGI-I, regardless of the pres-

ence or absence of early TR-AESIs. This observed difference 

between CLBP and knee OA in the relationship between 

early TR-AESIs and later pain reduction and QOL may 

reflect the greater contribution of psychosocial factors, such 

as catastrophizing, to pain perception and physical function 

in CLBP compared with OA.20–22 As up to 85% of CLBP is 

nonspecific and cannot be attributed to a known cause,23 the 

underlying etiology and mechanisms of pain are considered 

more complex than those of OA. Thus, the presence or 

absence of early TR-AESIs is more likely to influence the 

perception of pain and the consequent QOL in patients with 

CLBP than in patients with knee OA.

This analysis included data from a well-designed, ran-

domized controlled trial that not only assessed pain reduction 

(by BPI-Severity average pain score), but also patient QOL 

(by both BPI-Interference and WOMAC scores) and PGI-I 

at multiple time points during the trial. However, in addition 

to its post hoc nature, the results are limited by the relatively 

short duration of treatment (14 weeks) and possible biases 

inherent to the analysis method. Further, the applicability 

of the results to non-Japanese populations will need to be 

confirmed.

Conclusion
This post hoc analysis suggests that the presence or absence 

of early efficacy responses (at 4 weeks) to duloxetine treat-

ment may be indicative of the extent of pain reduction, QOL 

improvements, and overall patient impression of improve-

ment at 14 weeks in Japanese patients with OA knee pain, 

as previously reported for patients with CLBP.11 However, 

unlike in patients with CLBP, the presence of early TR-AESIs 

was not a predictor of overall pain response to duloxetine. 

Monitoring pain reduction within the first month of treatment 

may help physicians identify patients who are likely to gain 

the most benefit from continued duloxetine treatment.
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Figure S1 Proportion of patients who achieved ≥30% (A) or ≥50% (B) pain 
reduction after 14 weeks of treatment with placebo or duloxetine.
Notes: Duloxetine subgroups are patients with ≥30%, 10%–30%, or <10% pain 
reduction at Week 4. ****P<0.0001 compared with placebo.
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Figure S2 TR-AESIs by time to onset and duration in patients treated with duloxetine for 14 weeks.
Note: TR-AESIs included constipation (A), decreased appetite (B), malaise (C), nausea (D), somnolence (E), and thirst (F).
Abbreviation: TR-AESIs, treatment-related adverse events of special interest.
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Figure S3 Proportion of patients who achieved ≥30% (A) or ≥50% (B) pain 
reduction after 14 weeks of treatment with placebo or duloxetine.
Notes: Duloxetine subgroups are patients with or without treatment-related 
adverse events of special interest between baseline and Week 2. **P<0.01, 
****P≤0.0001 compared with placebo.
Abbreviation: TR-AESIs, treatment-related adverse events of special interest.
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