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B Abstract: The objective of the present analysis was to
determine whether changes in Brief Pain Inventory (BPI)
average pain scores by patient global impression of improve-
ment (PGI-I) category and the cut-off for clinically important
difference (CID) were different between Asian and Caucasian
patients with chronic pain due to osteoarthritis. This analysis
used data from 3 (Caucasian) and 2 (Asian) randomized,
placebo-controlled, 10- to 14-week duloxetine studies for the
treatment of patients >40 years of age with osteoarthritis pain.
The receiver operating characteristic (ROC) analysis was used to
characterize the association between changes in BPI average
pain scores and PGI-I levels at study endpoint. The CID was
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characterized by PGI-I, and the cut-off point for CID in BPI
average pain scores was determined by the intersection of a 45-
degree tangent line with each ROC curve. Data from 668 Asian
and 868 Caucasian patients were available for analysis. Baseline
BPI average pain ratings including worst and least pain were
comparable between Asians and Caucasians. Ratings for
percentage change from baseline to endpoint for BPI average
pain scores in Asian patients and Caucasian patients were
similar across the 7 PGI-I categories, regardless of age, gender,
study, and treatment. The ROC analysis results of cut-off points
in BPI average pain scores demonstrated the raw change cut-
off was —3.0, and percentage change cut-off was —40% for
both Asian and Caucasian patients. Overall, the presentanalysis
concludes changes in BPI average pain scores by PGI-I category
and the cut-off for CID were similar for Asian and Caucasian
patients with chronic pain due to osteoarthritis. ll

Key Words: Asian patient, Caucasian patient, chronic pain,
clinical improvement, duloxetine, osteoarthritis, pain sever-
ity, racial difference

INTRODUCTION

Osteoarthritis (OA) is one of the most prevalent chronic
musculoskeletal disorders worldwide, especially in the
elderly.! It is a leading cause of deteriorated health-
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related quality of life (HRQoL) due to chronic pain.”™

According to the Global Burden of Disease Study, the
disease-adjusted life years caused by OA increased by
105% from 1990 to 2016.° Pain is recognized as one of
the hallmark symptoms in OA and is the primary reason
patients seek medical attention,”'°
has a greater impact on HRQoL than other joint
symptoms in patients with OA.®

Ogawaet al.' reported thatimprovement in pain was
positively associated with improvement in quality of life.
In most pain clinical trials, reduction in pain severity has
been used as the primary outcome measure. Patients
interpret measurement scales very differently when
reporting pain, and baseline ratings can vary widely
within a study population.'®'? The Initiative on Meth-
ods, Measurement, and Pain Assessment in Clinical
Trials (IMMPACT) recommends the use of the Patient
Global Impression of Improvement (PGI-I) scale as an
outcome measure for chronic pain in clinical trials.'* The
PGI-I scale is used as an anchor to determine the
importance of the pain rating to the patient in a manner
that is self-evident and readily interpretable.'®

Clinical pain studies have demonstrated cultural
variations in response to painful stimuli.'>'® These
differences in pain expression are important in clinical
practice because they influence diagnosis and treat-
ment.'” Factors such as ethnicity, gender, and personal
opinions have marked influences on patient ratings of
pain intensity.'>'® Hobara examined the effects of the
participants’ gender and culture on their expressions of
pain.'® The study’s results suggested that Asian partic-
ipants (Japanese) place emphasis on stoicism and the
desirability of concealing pain and emotions, whereas
Caucasian participants (Euro-American) place greater
emphasis on the expression of personal feelings.'!’

Duloxetine is a potent and selective inhibitor of
serotonin and norepinephrine in the central nervous
system and is efficacious for chronic musculoskeletal
pain.?®? The pain inhibitory action of duloxetine is
believed to be due to its effect in enhancing descending
pain inhibitory systems.?’~** Duloxetine has demon-
strated clinically meaningful reductions in average pain
ratings relative to placebo among patients with chronic
OA knee pain in 3 double-blind, randomized, placebo-
controlled clinical trials.?*** A clinically important
difference (CID) in Brief Pain Inventory (BPI) average
pain severity scores, using the PGI-I as an anchor, has
been previously established in 5 randomized, placebo-
controlled, duloxetine studies and found to be consistent
across age groups, gender, and pain types.*! Also, CID

since pain severity

cut-off points for least, average, and worst pain are well
established in duloxetine studies.”! However, there were
no analyses examining potential racial differences
between Asian and Caucasian patients with chronic
pain. Hence, the objective of the present analysis was to
determine if the changes in BPI average pain scores by
PGI-I category and the cut-off for CID were different for
Asian patients when compared to Caucasian patients
with OA of the knee or hip in duloxetine studies.

METHODS

This analysis used data from 3 (Caucasian)*'™* and 2
(Asian)**** randomized, placebo-controlled, parallel,
multicenter, 10- to 14-week, OA pain studies of dulox-
etine (20, 40, 60, and 120 mg once daily). Both men and
women >40 years of age with pain arising from knee or
hip OA were included. Patients enrolled in these studies
were required to have a pain severity score of at least 4
(moderate pain severity) on the BPI 24-hour average
pain item. The BPI is a validated self-reported question-
naire that assesses pain severity using the numeric rating
scale for pain intensity (NRS-PI, 0 to 10 scale, where
0 = no pain, 4 to 6 = moderate pain, and 10 = worst
possible pain) for the conditions of worst, least, and
average pain, as well as “pain right now.”'® The
investigational review board of each clinical trial site
approved the study protocol, and studies were con-
ducted in accordance with the principles of the Decla-
ration of Helsinki. Written informed consent was
obtained from each patient prior to participation in
any study-related procedures. All 5 studies used similar
study designs, procedures, outcome measures, and
assessment tools, including well-validated BPI*®*” rat-
ings to assess the patient’s worst, least, and average pain
intensity over the preceding 24 hours. These studies also
used the PGI-I scale to assess the patient’s perceived
improvement of pain. The PGI-I is a 1-item, 7-point
scale that allows the patient to characterize his or her
own opinion about overall change from the time of
randomization to the end of the trial. The scale ranges
from 1 (very much better) to the midpoint of 4 (no
change) to 7 (very much worse).>” The BPI and PGI-I are
the commonly used assessment tools in pain clinical
trials, and both are recommended by IMMPACT to
interpret the clinical importance of treatment outcomes
in chronic pain clinical trials."* Both BPI and PGI-I
assessment tools are self-administered questionnaires,
thus reducing the possibility of any caregiver or inves-
tigator influence on the results. The PGI-I has been
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effectively used as a secondary outcome measure in
several pain clinical studies, which demonstrates its
reliability and validity as an outcome measure.**=!

In all studies, the BPI ratings for worst, least, and
average pain intensity were collected at baseline, and the
BPI average pain and the PGI-I ratings were collected at
several post-baseline visits. The analysis was carried out
using the values collected at the last visit of the double-
blind treatment phase. The percentage change from
baseline in BPI average pain severity using the 0-to-10
numeric scale compared to the 7-category PGI-I assess-
ment at study endpoint was computed for each patient.
The relationship between percentage change in BPI
scores and the endpoint PGI-I scores was plotted by
displaying the BPI average change within each PGI-I
category. Two categories on the PGI-I scale, “very much
worse” or “much worse,” were combined because of the
small numbers of patients in these groups. Reduced
calculations for BPI average pain scores from baseline to
endpoint by PGI-I category, according to race (Asian
and Caucasian) and study participation, were evaluated.
In addition, subgroup analyses by age groups (>40 to
<50; >50 to <60, >60 to <70, and > 70 years), gender
(males vs. females), and study treatment group (dulox-
etine vs. placebo) were performed to explore whether
they influence or confound PGI-I distribution between
the races. Moreover, the percentage change from base-
line in BPI average pain scores by PGI-I category
according to race (Asian and Caucasian) in duloxetine-
treated patients was assessed. All comparisons were
made using descriptive statistics. The percentage change
data are summarized in graphical format, while results
from receiver operating characteristic (ROC) analysis
are presented in tabular format.

In the present analysis, 3 different levels of improve-
ment as characterized by the PGI-I were examined: “a
little better” or higher (PGI-I score = 1, 2, or 3); “much
better” or higher (PGI-I score = 1 or 2); and “very much
better” (PGI-I score = 1). CID was characterized by the
PGI-I and was defined as “much better” or “very much
better.” The ROC curves were generated by computing
the sensitivity and specificity in a contingency table
(2 x 2) for both the raw and percentage changes for BPI
average pain scores, and for each level of the PGI-I,
using the proportion of patients who reported each
possible level of change in pain rating as the exposure
and the preselected level of the PGI-I as the outcome.
The appropriate cut-off point for the BPI average pain
percentage change was determined using ROC analysis.
ROC analysis is a standard statistical analysis used to

best characterize the association between change in the
BPI average pain score (independent variable) and
different levels of the PGI-I (dependent variable) at the
study endpoint. The cut-off point for CID was deter-
mined by the intersection of a 45-degree tangent line
with each ROC curve; thus, the pain intensity changes
can be best associated with each of the categories of
improvement on the PGI-I.

RESULTS

Data from 668 Asian and 868 Caucasian patients, who
had recorded baseline pain intensity and at least 1 post-
baseline measure on the BPI and PGI-I, were included in
the analyses. A summary of patient demographics and
baseline characteristics of the combined studies is
presented in Table 1. In the present analysis, baseline
BPI average pain ratings based on the raw ratings were
similar between Asian and Caucasian patients. In addi-
tion, baseline BPI ratings for worst and least pain were
comparable between Asian and Caucasian patients.

The ratings for percentage change from baseline for
BPI average pain scores were similar across the 7 PGI-I
categories for Asian and Caucasian patients (Figure 1).
Asian and Caucasian patients had nearly identical
ratings for median percentage change associated with
each level of the PGI-I, indicating a consistent clinical
interpretation of changes on the BPI average pain
percentage change ratings, irrespective of ethnicity.
The results for percentage change from baseline for
BPI average pain scores were stratified by age (Figure 2),
gender (Figure 3), study participation (Figure 4), and
treatment (Figure 5) for Asian and Caucasian patients.
For each stratifying factor, the patterns of median
percentage change across PGI-I categories are compa-
rable between Asian and Caucasian patients. Overall,
the relationship between BPI average pain percentage
change and PGI-I categories was nearly identical for
Asian and Caucasian patients for each stratum. For each
stratum, Asian and Caucasian patients had nearly
identical median percentage change in pain ratings
associated with each level of the PGI-I, indicating a
consistent clinical interpretation of changes on the BPI
average pain percentage change in Asian and Caucasian
patients, irrespective of age, gender, study participation,
and treatment. Figure 6 shows the reduction of BPI
average pain scores from baseline to endpoint by PGI-I
category according to race (Asian vs. Caucasian) in
duloxetine-treated patients. Overall, these results show
that Asian and Caucasian patients had nearly identical
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Table 1. Patient Demographics and Baseline Characteristics

Asian Studies

Caucasian Studies

Study 1 (N = 407)

Study 2 (N = 261)

Study 3 (N = 194)

Study 4 (N = 250)

Study 5 (N = 424)

Gender, n (%)
Female
Male

Age, median years

(25th to 75th percentile)

Race, n (%)
Asian
Caucasian

311 (76.4)
96 (23.6)
61.1 (55.0 to 66.3)

407 (100)
0

207 (79.3)
54 (20.7)
66.0 (61.0 to 72.0)

261 (100)
0

126 (64.9)
68 (35.1)
62.7 (55.0 to 70.3)

0
194 (100)

191 (76.4)
59 (23.6)
62.5 (55.8 to 70.0)

0
250 (100)

237 (55.9)
187 (44.1)
60.8 (55.1 to 67.3)

0
424 (100)

BPI worst pain rating, median (25th to 7.0 (6.0 to 8.0)
75th percentile)

BPI least pain rating, median (25th to
75th percentile)

BPI average pain rating, median (25th to

75th percentile)

4.0 (2.0 to 5.0)

5 (4.0 to 6.0)

7.0 (6.0 to 7.0)
3.0 (2.0 to 4.0)

5.0 (4.0 to 6.0)

8.0 (7.0 to 8.0) 8.0 (7.0 to 8.0) 8.0 (6.0 to 8.0)

5.0 (3.0 to 6.0) 5.0 (3.0 to 6.0) 4.0 (3.0 to 6.0)

6.0 (5.0 to 7.0) 6.0 (5.0 to 7.0) 6.0 (5.0 to 7.0)

BPI, Brief Pain Inventory; N, number of subjects in analysis population; n, number of subjects in each category.

median percentage change pain ratings associated with
each level of the PGI-I, indicating a consistent clinical
interpretation of changes on the BPI average pain
percentage change in duloxetine-treated patients, irre-
spective of race.

Table 2 demonstrates specific values generated from
the ROC analyses for both raw change and percentage
change in the BPI average pain rating associated with 3
different levels of improvement as characterized by the
PGI-I (ie, “a little better” or higher; “much better” or
higher; and “very much better”). The areas under the
ROC curves for the raw BPI average pain change and
percentage change are nearly identical for the definition
of clinically important improvement in Asian and Cau-
casian patients. The sensitivity, specificity, and accuracy
for the determination of the cut-off values are also

presented in Table 2. The ROC analysis results “much
better” or “very much better” were —3 for the raw change
in BPI average pain scores for both the Asian patients and
Caucasian patients. The percentage change in BPI aver-
age pain was —40% for both Asian and Caucasian
patients (see Table 2). These results show that CID was
similar among Asian and Caucasian patients with OA.

DISCUSSION

The present analysis of pooled data from 5 studies of
duloxetine in patients with chronic pain demonstrated a
close association between changes in BPI average pain
scores and PGI-I scores in Asian and Caucasian patients.
In Asian and Caucasian patients, the relationship is
highly consistent across all analyzed studies, the
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Figure 1. Reduction of Brief Pain Inventory (BPI) average pain scores from baseline to endpoint by Patient Global Impression of
Improvement (PGI-I) category according to race. N, number of subjects in analysis population. Data presented are median values.
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Figure 2. Reduction of Brief Pain Inventory (BPI) average pain scores from baseline to endpoint by Patient Global Impression of
Improvement (PGI-I) category according to age group in Asian (A) and Caucasian (B) patients. Data presented are median values.

A Asian patients

o 40.0

S

8 —o—Male
[72) 16.7

o 20.0 A

= =+—Female
£

o 00

()

g

€ -20.0

[

(%]

o

o -40.0

£

@

o

o -60.0 1

(=]

©

1

[

z: -80.0

—_ Verymuch  Alitle Nochange Alittle  Much better Very much
8 worse/much  worse better better
o worse

<———— PGl Category———————>

B Caucasian patients

40.0

—o—Male

20.0
—4—Female

0.0 0.0 0.0

°
o

-20.0

-40.0

-60.0 -

-80.0
a little
worse

no change a little bettermuch better very much
better

Very much
worse/much
worse

<—— PGl Category—— >

BPI Average Pain Percentage Change Score

Figure 3. Reduction of Brief Pain Inventory (BPI) average pain scores from baseline to endpoint by Patient Global Impression of
Improvement (PGI-I) category according to gender in Asian (A) and Caucasian (B) patients. Data presented are median values.

treatments administered (duloxetine or placebo), and the
patient demography characteristics (age and gender).
The BPI average pain (percentage) reduction from
baseline to endpoint was similar across 7 PGI-I categories
for Asian and Caucasian patients, regardless of age,
gender, study, and treatment. The consistency of these
results suggests that Asian and Caucasian patients
interpret changes in BPI average pain scores and PGI-I
scores similarly, irrespective of age, gender, study, and
treatment.

In the present analysis, close associations were
found between BPI average pain ratings (raw and
percentage change) and PGI-I scores among Asian and
Caucasian patients, as demonstrated by the area under
the ROC. The raw levels of change in the BPI average
pain scores associated with specific PGI-I improvement
levels could vary based on the baseline pain ratings.
Therefore, the percentage change was calculated to
adjust the baseline pain rating of each patient; hence,
the relationship between the reported change in pain
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Figure 4. Reduction of Brief Pain Inventory (BPI) average pain scores from baseline to endpoint by Patient Global Impression of
Improvement (PGI-I) category according to study participation. N, number of subjects in analysis population for each study. Data
presented are median values. Clinical trial identifiers: Study 1, NCT01931475; Study 2, NCT02248480; Study 3, NCT00408421; Study 4,
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A Asian patients

20.0
e
8
* 15.5 0.0 0.0
S 00 .
c
£ 16.7
5 .
>-20.0 -
8 .
c
@
e
& -40.0
'E -50.0
a —&—Duloxetine tx
g -60.0 -
5 —+—Placebo tx -75.0
% -80.0
Very much  alittle no change a little better much better very much
worsemuch  worse better
worse

<— PGl Category ——— >

B Caucasian patients

o 20.0

S

8

»n 0.0 0.0 0.0

g o0 . . .

c

2

[T} -8.3

o - ]

g 20.0

8

[

[]

£ 400 -

o

c .

® —o—Duloxetine tx 57 1

Q- 60.0 4 =

>

8 =+ Placebo tx

[

Z -80.0

—_ Very much a little worse no change a little better much better very much

% worse/much better
worse

< PGld Category ———— >

Figure 5. Reduction of Brief Pain Inventory (BPI) average pain from baseline to endpoint by Patient Global Impression of Improvement
(PGI-1) category according to treatment in Asian (A) and Caucasian (B) patients. tx, treatment. Data presented are median values.

and the patients’ perception of improvement becomes
more linear as the mean rating of the BPI average pain
change and the PGI-I categories becomes more con-
sistent.

In Asian patients, a percentage change of 40% best
correlated with our a priori definition of a CID, namely
the PGI-I category of “much better” or “very much
better.” Similarly, a 63% reduction in pain from

baseline correlated with the highest degree of improve-
ment on the PGI-I scale. In Caucasian patients, a
percentage change of 40% best correlated with our a
priori definition of a CID. Likewise, a 56% reduction in
pain from baseline was associated with the highest
degree of improvement on the PGI-I. Also, raw change
in BPI average pain scores for “much better” or “very
much better” was —3 for the Asian patients and —3 for
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Figure 6. Reduction of Brief Pain Inventory (BPI) average pain from baseline to endpoint by Patient Global Impression of Improvement
(PGI-1) category according to race in duloxetine-treated patients (N = 751, where Asian = 328; Caucasian = 423). Data presented are

median values.

Table 1. Receiver Operating Characteristic Analysis for Brief Pain Inventory (BPI) Average Pain by Race

Clinically Important Change by Change Sensitivity Specificity Percentage
BPI Average Pain PGI-I AUC Cut-off Point (%) (%) Correct (%)
Asian (N = 650)
Raw change Very much better 0.829 -3.0 84.4 66.0 67.8
Raw change Much or very much better 0.786 -3.0 64.7 78.1 72.8
Raw change A little, much, or very much better 0.809 -2.0 72.3 77.0 73.4
Percentage change Very much better 0.870 —63% 78.1 84.5 83.8
Percentage change Much or very much better 0.806 —40% 80.6 66.8 723
Percentage change A little, much, or very much better 0.815 —-29% 71.7 78.3 73.2
Caucasian (N = 847)
Raw change Very much better 0.840 -3.0 89.5 66.6 69.7
Raw change Much or very much better 0.843 -3.0 74.0 83.2 79.3
Raw change A little, much, or very much better 0.827 -2.0 72.8 80.9 75.1
Percentage change Very much better 0.884 -56% 84.2 78.7 79.5
Percentage change Much or very much better 0.860 —40% 79.9 78.9 79.3
Percentage change A little, much, or very much better 0.834 —30% 67.3 88.1 73.1

AUC, area under the curve; N, number of subjects in analysis population; PGI-I, Patient Global Impression of Improvement.

the Caucasian patients. These results indicate that the
percentage and change cut-off values for CID were
similar in Asian and Caucasian patients with OA of the
knee or hip. The present analysis results suggest that
these values are suitable for use in the interpretation of
clinical study results for the design and analysis of future
clinical trials of chronic pain treatment. In comparing
our results with those of other published studies'?*!3%
36 in chronic pain comparing BPI average pain scores to
a PGI-I scale, our value of 40% in Asian and Caucasian
patients for average pain is slightly higher but generally
consistent. The published range in the level of change
best associated with patient reporting of “much better”
or “very much better” on a PGI-I scale differs from 30%
t0 33%."'%*13773% This is also in line with the consensus
statement released by IMMPACT in 2008.'* The slight
difference between results in the present analysis and

previous published studies is possibly due to variations
in treatment durations and patient populations (partic-
ularly baseline pain severity scores).

The strength of the present analysis is the consistency
observed across all 5 large duloxetine studies conducted
in multiple countries with essentially identical measure-
ment instruments and methodology. The common
design among the studies eliminates many of the sources
of variability, making the association between the
change in the BPI average pain scores and PGI-I scores
less likely to have alternative explanations. The present
analysis includes patients of different ethnicity (Asian
and Caucasian patients). This may provide robust
support for the external validity of these results. There
are some limitations to the present analysis. The present
analysis was performed only in a setting of OA; thus,
these findings may not generalize to all chronic pain
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conditions. Additionally, the PGI-I score may be
affected by patients’ expectations of treatment, and
patients’ responses to pain may be influenced by their
perception of other improvements in their condition.
The present analysis did not examine the effect of these
other components, but the consistency of the demon-
strated associations across patient populations, age,
race, and sex improves the generalizability of our
findings. Apart from the concept of symptomatic
improvement in a patient’s condition, the concept of
satisfaction with care could also be used to assess a cut-
off point. However, satisfaction with care has a distinct
theoretical concept and has not been included in most
pain clinical trials, including those analyzed here.

The findings of the present analysis can help design
future studies and estimate appropriate sample sizes of
pain clinical trials. The presented data also facilitate the
comparison of results across Asian and Caucasian
patients, which helps to determine the value of a therapy
in clinical practice. The findings of this study provide
information about the range of BPI average pain scores
associated with various degrees of global improvement
(ie, PGI-I category), irrespective of ethnicity, age, and
gender, which can facilitate the evaluation of treatments
for chronic pain.

CONCLUSIONS

In the present analysis of 5 clinical studies of duloxetine
in chronic pain due to OA, a consistent relationship
between the change in BPI average pain scores and the
PGI-I category was demonstrated in Asian and Cau-
casian patients, regardless of age, gender, study, and
treatment. Moreover, raw and percentage change cut-
off values for CID were similar in Asian and Caucasian
patients with OA of the knee or hip. Overall, the present
analysis concludes that the ratings for percentage change
in BPI average pain by PGI-I category and the cut-off for
CID were similar for the Asian and Caucasian popula-
tions. Applying these findings to future studies may help
to standardize the definition of a CID in clinical trials of
chronic pain therapies. Use of a standard outcome
across chronic pain studies would greatly enhance the
comparability, validity, and clinical applicability.

ACKNOWLEDGEMENTS

This study was funded and supported by Eli Lilly and
Company. The authors would like to thank Rakesh
Ojha, PhD, from Syneos Health, for medical writing

support, and Angela C. Lorio, from Syneos Health, for
editorial support in the preparation of this article. The
authors would also like to thank Yi-Wen Wang from Eli
Lilly and Company for assistance in the data analysis.

CONFLICTS OF INTEREST

All authors are Eli Lilly and Company employees,
except for Li Yue. Hiroyuki Enomoto, Shinji Fujikoshi,
Levent Alev, Yan Yolanda Cheng, and Vladimir Skl-
jarevski are minor stakeholders. Li Yue and Jianing
Wang have no conflicts of interest to declare.

REFERENCES

1. Guilbert J]J. The world health report 2002—reducing
risks, promoting healthy life. Educ Health (Abingdon).
2003;16:230.

2. Davis JC. Mobility predicts change in older adults’
health-related quality of life: evidence from a Vancouver falls
prevention prospective cohort study. Health Qual Life Out-
comes. 2015;13:101.

3. Cella DF, Tulsky DS. Measuring quality of life today:
methodological  aspects.  Omncology  (Williston — Park).
1990;4:29-38.

4. Lee S, Kim SJ. Prevalence of knee osteoarthritis, risk
factors, and quality of life: the fifth Korean National Health
and Nutrition Examination Survey. Int | Rbeum Dis.
2017;20:809-817.

5. Parker L, Moran GM, Roberts LM, Calvert M,
McCahon D. The burden of common chronic disease on
health-related quality of life in an elderly community-dwelling
population in the UK. Fam Pract. 2014;31:557-563.

6. GBD 2016 DALYs and HALE Collaborators. Global,
regional, and national disability-adjusted life-years (DALYs)
for 333 diseases and injuries and healthy life expectancy
(HALE) for 195 countries and territories, 1990-2016: a
systematic analysis for the Global Burden of Disease Study
2016. Lancet. 2017;390:1260-1344.

7. Kluzek S. Painful knee but not hand osteoarthritis is an
independent predictor of mortality over 23 years follow-up of
a population-based cohort of middle-aged women. Ann
Rhbeum Dis. 2016;75:1749-1756.

8. Pang J, Cao YL, Zheng YX, et al. Influence of pain
severity on health-related quality of life in Chinese knee
osteoarthritis patients. Int | Clin Exp Med. 2015;8:4472—
4479.

9. McAlindon TE, Bannuru RR, Sullivan MC, et al.
OARSI guidelines for the non-surgical management of knee
osteoarthritis. Osteoarthritis Cartilage. 2014;22:363-388.

10. UedaK, Sasaki N, Goren A, et al. Treatment satisfaction
with pharmaceutical interventions in Japanese adults with
osteoarthritis and chronic knee pain: an analysis of a web-based
survey. Clin Interv Aging. 2018;13:2179-2191.



Clinical Relevance of Pain Severity Changes o 137

11. Ogawa K, Fujikoshi S, Montgomery W, Alev L.
Correlation between pain response and improvements in
patient-reported outcomes and health-related quality of life in
duloxetine-treated patients with diabetic peripheral neuro-
pathic pain. Neuropsychiatr Dis Treat. 2015;11:2101-2107.

12. Turk DC, Rudy TE, Sorkin BA. Neglected topics in
chronic pain treatment outcome studies: determination of
success. Pain. 1993;53:3-16.

13. Farrar JT, Pritchett YL, Robinson M, Prakash A,
Chappell A. The clinical importance of changes in the 0 to 10
numeric rating scale for worst, least, and average pain
intensity: analyses of data from clinical trials of duloxetine in
pain disorders. | Pain. 2010;11:109-118.

14. Dworkin RH, Turk DC, Wyrwich KW, et al. Inter-
preting the clinical importance of treatment outcomes in
chronic pain clinical trials: IMMPACT recommendations. |
Pain. 2008;9:105-121.

15. Zatzick DF, Dimsdale JE. Cultural variations in
response to painful stimuli. Psychosom Med. 1990;52:544—
557.

16. Peacock S, Patel S. Cultural influences on pain. Rev
Pain. 2008;1:6-9.

17. Wolff BB, Langley S. Cultural factors and the response
to pain: a review. Am Anthropologist. 1968;70:494-501.

18. Hobara M. Beliefs about appropriate pain behavior:
cross-cultural and sex differences between Japanese and Euro-
Americans. Eur | Pain. 2005;9:389-393.

19. Edwards RR, Doleys DM, Fillingim RB, Lowery D.
Ethnic differences in pain tolerance: clinical implications in a
chronic pain population. Psychosom Med. 2001;63:316-323.

20. Woolf CJ, American College of Physicians. American
Physiological Society. Pain: moving from symptom control
toward mechanism-specific pharmacologic management. Ann
Intern Med. 2004;140:441-451.

21. Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole
RM. Clinical importance of changes in chronic pain intensity
measured on an 11-point numerical pain rating scale. Pain.
2001;94:149-158.

22. Chappell AS, Ossanna M], Liu-Seifert H, et al. Dulox-
etine, a centrally acting analgesic, in the treatment of patients
with osteoarthritis knee pain: a 13-week, randomized,
placebo-controlled trial. Pain. 2009;146:253-260.

23. Frakes EP, Risser RC, Ball TD, Hochberg MC, Wohlre-
ich MM. Duloxetine added to oral nonsteroidal anti-inflam-
matory drugs for treatment of knee pain due to osteoarthritis:
results of a randomized, double-blind, placebo-controlled trial.
Curr Med Res Opin. 2011;27:2361-2372.

24. Chappell AS, Desaiah D, Liu-Seifert H, et al. A double-
blind, randomized, placebo-controlled study of the efficacy
and safety of duloxetine for the treatment of chronic pain due
to osteoarthritis of the knee. Pain Pract. 2011;11:33-41.

25. Wang G, Bi L, Li X, et al. Efficacy and safety of
duloxetine in Chinese patients with chronic pain due to
osteoarthritis: a randomized, double-blind, placebo-controlled
study. Osteoarthritis Cartilage. 2017;25:832-838.

26. Uchio Y, Enomoto H, Alev L, et al. A randomized,
double-blind, placebo-controlled Phase III trial of duloxetine
in Japanese patients with knee pain due to osteoarthritis. | Pain
Res. 2018;11:809-821.

27. Cleeland CS, Ryan KM. Pain assessment: global use of
the brief pain inventory. Amn Acad Med Singapore.
1994;23:129-138.

28. Brown JP, Boulay JL. Clinical experience with dulox-
etine in the management of chronic musculoskeletal pain. A
focus on osteoarthritis of the knee. Ther Adv Musculoskelet
Dis. 2013;5:291-304.

29. Buchbinder R, Bombardier C, Yeung M, Tugwell P.
Which outcome measures should be used in rheumatoid
arthritis clinical trials? Clinical and quality-of-life measures’
responsiveness to treatment in a randomized controlled trial.
Arthritis Rheum. 1995;38:1568-1580.

30. Goldsmith CH, Boers M, Bombardier C, Tugwell P.
Criteria for clinically important changes in outcomes: Devel-
opment, scoring and evaluation of rheumatoid arthritis patient
and trial profiles. OMERACT Committee. | Rhbeumatol.
1993;20:561-565.

31. Jenkinson C, Peto V, Coulter A. Measuring change
over time: a comparison of results from a global single item of
health status and the multi-dimensional SF-36 health status
survey questionnaire in patients presenting with menorrhagia.
Qual Life Res. 1994;3:317-321.

32. Juniper EF, Guyatt GH, Willan A, Griffith LE.
Determining a minimal important change in a disease-
specific quality of life questionnaire. | Clin Epidemiol.
1994;47:81-87.

33. Bucher HC, Guyatt GH, Griffith LE, Walter SD. The
results of direct and indirect treatment comparisons in meta-
analysis of randomized controlled trials. | Clin Epidemiol.
1997;50:683-691.

34. Cook DJ, Guyatt GH, Davis C, Willan A, Mcllroy W.
A diagnostic and therapeutic N-of-1 randomized trial. Can |
Psychiatry. 1993;38:251-254.

35. Doctor JN, Slater MA, Atkinson JH. The descriptor
differential scale of pain intensity: an evaluation of item and
scale properties. Pain. 1995;61:251-260.

36. Guyatt GH, Juniper EF, Walter SD, Griffith LE,
Goldstein RS. Interpreting treatment effects in randomized
trials. BMJ. 1998;316:690-693.

37. Todd KH, Funk KG, Funk JP, Bonacci R. Clinical
significance of reported changes in pain severity. Ann Emerg
Med. 1996;27:485-489.

38. Lauridsen HH, Hartvigsen J, Manniche C, Korsholm
L, Grunnet-Nilsson N. Responsiveness and minimal clinically
important difference for pain and disability instruments in
low back pain patients. BMC Musculoskelet Disord.
2006;7:82.

39. SalaffiF, Stancati A, Silvestri CA, Ciapetti A, Grassi W.
Minimal clinically important changes in chronic musculoskele-
tal pain intensity measured on a numerical rating scale. Eur |
Pain. 2004;8:283-291.



