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Abstract

Introduction: This study tested the hypothesis that baseline ratings of fatigue/tiredness would be negatively
associated with the efficacy of duloxetine on measures of pain and functional ability in patients with fibromyalgia.

Methods: A post hoc analysis of pooled data from 4 double-blind, placebo-controlled studies of duloxetine in
fibromyalgia was performed. The fibromyalgia impact questionnaire (FIQ) tiredness item score (0 to 10 scale) was
used to define tiredness subgroups. Patients were stratified into 3 subgroups: mild (0 to 3), moderate (4 to 6), and
severe (7 to 10) tiredness. Analysis of covariance models and logistic regressions were used to test treatment-by-
tiredness subgroup interactions.

Results: Data from the first 3 months are included in this post hoc analysis (duloxetine N = 797, placebo N = 535).
At baseline, the distribution of tiredness severity in the duloxetine and placebo groups respectively was 3.64% and
3.75% mild, 16.71% and 15.57% moderate, and 79.65% and 80.68% severe. Rates of clinically significant (≥30% and
≥50%) improvement in brief pain inventory (BPI) average pain were similar across the tiredness subgroups.
Tiredness severity at baseline was not negatively associated with the effects of duloxetine on patients’ reports of
functional ability using the FIQ total score, FIQ measures of physical impairment, interference with work, pain,
stiffness, and depression and the medical outcomes study short form-36 (SF-36).

Conclusions: Studies of duloxetine in fibromyalgia have demonstrated clinically significant improvements in pain
and functional ability (FIQ, SF-36). This post hoc analysis of data shows that the efficacy of duloxetine among
patients with fibromyalgia does not vary as a function of baseline ratings of fatigue/tiredness.

Introduction
Fibromyalgia is a disorder that is found in approximately
2% of the general population and is characterized by
chronic widespread pain and tenderness [1]. Additional
symptoms that often accompany fibromyalgia are tired-
ness or fatigue, depressed mood, sleep disturbance, and
headache [2,3]. We will use the term ‘tiredness’ through-
out this report, due to our decision to use the fibro-
myalgia impact questionnaire (FIQ) outcome measure,
unless we refer specifically to studies that have used
measures of ‘fatigue’.
Duloxetine, a potent reuptake inhibitor of serotonin

and norepinephrine, was approved in the USA for the
management of fibromyalgia in June 2008. Preclinical

models of central sensitization suggest that duloxetine is
efficacious in the treatment of patients with persistent/
chronic pain. In rodents, duloxetine has demonstrated
efficacy in the formalin and capsaicin models of persis-
tent pain, as well as in the partial sciatic nerve ligation
and L5/L6 spinal nerve ligation models of neuropathic
pain [4,5]. Duloxetine is efficacious in the treatment of
the painful physical symptoms associated with depres-
sion and the pain associated with diabetic neuropathy in
nondepressed patients [6,7]. The results of four placebo-
controlled clinical trials of duloxetine in the treatment
of fibromyalgia have been previously reported [8-11].
Patients with fibromyalgia frequently report moderate

to severe fatigue and the prevalence of fatigue in
patients with fibromyalgia (76%) is almost double that of
patients with osteoarthritis or rheumatoid arthritis (41%)
[12,13]. An evidence-based review of the literature on
chronic pain found a highly consistent association
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between fatigue and pain in multiple studies and con-
cluded that this may represent an etiological relation
[14]. This conclusion was based in part on the results of
several studies showing that fatigue develops following
the onset of chronic pain and that severity of chronic
pain is positively associated with the likelihood of subse-
quent reports of fatigue [15,16]. However, few studies
have assessed whether fatigue or tiredness levels are
associated with variations in the efficacy of pharmacolo-
gic therapies for chronic pain. This is a particularly
important issue in the management of patients with
fibromyalgia who often report relatively high levels of
fatigue/tiredness in addition to chronic widespread pain.
The present study analyzed data from four placebo-con-
trolled trials of duloxetine in patients with fibromyalgia
to test the hypothesis that baseline ratings of tiredness
would be negatively associated with the efficacy of
duloxetine on measures of pain and functional ability in
patients with fibromyalgia.

Materials and methods
This study comprised a pooled analysis of four double-
blind, placebo-controlled, randomized, multicenter clini-
cal trials of duloxetine in patients with fibromyalgia.
These studies were conducted in accordance with the
ethical principles that have their origin in the Declara-
tion of Helsinki and that are consistent with good clini-
cal practices and the applicable laws and regulations.
Table 1 shows the dosage, administration, and duration
of treatment for each of the studies. The details of these
studies have been reported previously [8-11] and are
summarized here. Male and female patients were
entered into studies 1, 3, and 4, whereas study 2

included only female patients. Only three-month data
are included in the analyses presented here.
Included patients were at least 18 years of age and

met the criteria for fibromyalgia as defined by the
American College of Rheumatology. In study 1, patients
were required to indicate a pain score of at least 4 on
the FIQ pain item (score range of 0 to 10, with 10 indi-
cating very severe pain) [17]. In studies 2 to 4, patients
were required to indicate a pain score of at least 4 on
the 24-hour average pain severity item of the brief pain
inventory (BPI) (score range of 0 to 10, with 10 indicat-
ing pain as bad as you can imagine) [18]. The major
exclusion criteria were serious or unstable medical or
psychiatric illness, current primary psychiatric diagnosis
other than major depressive disorder, a primary diagno-
sis of anxiety disorder in the past year, pain from trau-
matic injury, or rheumatologic illness [8-11].
All four studies assessed the effects of duloxetine

and placebo on the BPI average pain score, the FIQ
(a patient self-reported instrument that assesses the
impact of fibromyalgia symptoms and functional impair-
ment; the FIQ total score ranges from 0 (no impact) to
80 (maximum impact)), the patient global impressions
of improvement (PGI-Improvement, a patient-rated
global assessment of response to treatment with scores
ranging from 1 (very much better) to 7 (very much
worse)), and the medical outcomes study short form-36
(SF-36, a quality-of-life measure including eight health-
status domains that are each scored 0 to 100, with
higher scores indicating better health).
The raw scores for the FIQ tiredness item range from

0 to 10 [17]. In the analyses reported here, the FIQ
tiredness item is used to substitute for a formal measure
of fatigue (multidimensional fatigue inventory), because
the latter was not used in all the four fibromyalgia stu-
dies. Based on the FIQ tiredness item score (0 to 10) at
study entry, patients were stratified into three sub-
groups: mild (0 to 3), moderate (4 to 6), or severe (7 to
10) tiredness. Previous studies have also used an
11-point numeric rating scale for measuring fatigue,
such as the fatigue severity scale [19] and the brief fati-
gue inventory where scores within the ranges of 0 to 3,
4 to 6, and 7 to 10 points indicate mild, moderate, and
severe fatigue levels, respectively [20].
Treatment-emergent adverse events (TEAEs), collected

at every visit by spontaneous reporting from the patient,
within the three subgroups were also evaluated. A TEAE
was any reported event that first occurred or worsened
in severity during treatment, compared with the prede-
fined baseline period.

Statistical methods
All randomized patients (except study 3 patients on the
suboptimal dose of 20 mg once daily (n = 79) with at

Table 1 Summary of placebo-controlled trials of
duloxetine for the treatment of fibromyalgia

Study Treatment
durationa

(weeks)

Placebo
(n)

Dosage Duloxetine
(n)

Arnold and
colleagues 2004 [8]

12 103 60 mg
BID

104

Arnold and
colleagues 2005 [9]

12 120 60 mg
QD

118

60 mg
BID

116

20 mg
QD

79

Russell and
colleagues 2008 [11]

28 144 60 mg
QD

150

120 mg
QD

147

Chappell and
colleagues 2008 [10]

28 168 60/120
mg QD

162

aThree-month data are included in the analyses presented. BID, twice daily;
QD, once daily.
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least one nonmissing postbaseline assessment were
included in the efficacy analyses.
Changes from baseline to endpoint for continuous

efficacy measures were analyzed using an analysis of
covariance model, with missing values imputed using
the last-observation-carried-forward approach. The
model included baseline, treatment, study, tiredness sub-
group, and treatment-by-tiredness subgroup interaction.
The baseline characteristics were analyzed using the

Cochran-Mantel-Haenszel test controlling for study, or
analysis of variance, which included treatment and
study.
Categorical outcomes were analyzed using logistic

regression (including terms for study, treatment, tired-
ness subgroup, and treatment-by-tiredness subgroup
interaction) or Fisher’s exact test. Treatment effects
were tested at a two-sided significance level of 0.05.
Interaction effects were tested at a two-sided signifi-
cance level of 0.1. The term ‘significant’ indicates statis-
tical significance throughout the manuscript.

Results
Demographics
Across all studies, 797 patients received duloxetine and
535 patients received placebo for approximately three
months. There were no significant differences between
duloxetine-treated and placebo-treated patients in any of
the patients’ demographic variables. The mean age of
patients was 50.2 years (standard deviation = 11.0, range
19 to 83 years); the majority of patients were female
(n = 1262, 94.7%) and Caucasian (n = 1169, 87.8%).

Distribution of tiredness subgroups
At baseline, the distribution of tiredness severity in the
duloxetine group (based on the FIQ tiredness item score)
was 3.64% (n = 29) mild (0 to 3), 16.71% (n = 133) mod-
erate (4 to 6), and 79.65% (n = 634) severe (7 to 10); the
distribution in the placebo group was 3.75% (n = 20)
mild, 15.57% (n = 83) moderate, and 80.68% (n = 430)
severe. Within the duloxetine and placebo groups, the
mean baseline FIQ tiredness scores in the mild subgroup
were 2.5 and 2.7, respectively, in the moderate subgroup
was 5.3 (duloxetine and placebo), and in the severe
subgroup were 8.6 and 8.7, respectively.

Efficacy measures by tiredness subgroups
Brief pain inventory
Within the severe subgroup, there was a significant
difference between the duloxetine and placebo groups
(P < 0.001) in the number of patients with 30% or
greater and 50% or greater reductions in the BPI average
pain response (Figure 1). For the BPI average pain score,
within the severe subgroup there was a significant differ-
ence (P < 0.001) in the mean change from baseline to

endpoint between the duloxetine and placebo groups
(Table 2).
Fibromyalgia impact questionnaire
For the FIQ pain score, within the severe subgroup there
was a significant difference (P < 0.001) in the mean
change (standard error (SE)) from baseline to endpoint
between the duloxetine (-2.1 (0.1)) and placebo (-1.4
(0.1)) groups (Table 2). Within the severe subgroup,
there were also significant differences in the mean change
from baseline to endpoint between the duloxetine and
placebo groups for the FIQ total score, physical impair-
ment score, interference with work, stiffness, anxious,
and depression scores. For the FIQ tiredness score, there
was no significant difference in the mean change (SE)
from baseline to endpoint between the duloxetine and
placebo groups, within any of the tiredness subgroups
(mild 2.4 (0.7) (duloxetine), 1.6 (0.8) (placebo), moderate
-0.2 (0.2) (duloxetine), 0.1 (0.3) (placebo), and severe
-1.8 (0.1) (duloxetine), -1.6 (0.1) (placebo)). Other FIQ
measures are also reported in Table 2.
The number of patients with 30% improvement in

tiredness at endpoint was 257 (33.9%) in the duloxetine
group and 150 (29.0%) in the placebo group (P = 0.067).
The number of patients with 50% improvement in tired-
ness at endpoint was 173 (22.8%) in the duloxetine group
and 93 (18.0%) in the placebo group (P = 0.042). No sig-
nificant differences were observed between the duloxe-
tine and placebo groups in the number of patients with
30% worsening in tiredness at endpoint (duloxetine,
n = 62 (8.2%), placebo, n = 41 (7.9%); P = 0.917) or in the
number of patients with 50% worsening in tiredness at
endpoint (duloxetine, n = 46 (6.1%), placebo, n = 27
(5.2%); P = 0.542).
Patient global impressions of improvement
We found differences between the duloxetine-treated
and placebo-treated patients in the frequencies of PGI-
Improvement scores of 1 or 2 (patients feeling very
much better or much better) across two of the three
tiredness subgroups. There were significantly greater
numbers of patients in the duloxetine, compared with
the control group, who reported global positive
improvements in both the severe tiredness subgroup
(duloxetine, n = 233 (38.26%); placebo, n = 87 (21.07%);
P < 0.001), and moderate tiredness subgroup (duloxe-
tine, n = 45 (35.71%); placebo, n = 18 (21.95%);
P = 0.044). This difference was not found in the mild
tiredness subgroup (duloxetine, n = 15 (53.57%),
placebo, n = 7 (36.84%); P = 0.373).
Medical outcomes study short form-36
Within the severe subgroup, there was a significant dif-
ference (P < 0.05) in the mean change of the SF-36
scores from baseline to endpoint between the duloxetine
and placebo groups on the health outcome measures of
the SF-36 mental component summary; bodily pain,
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general health, mental health, physical functioning, role-
emotional, role-physical, social functioning, and vitality
(Table 2).

Treatment-by-tiredness subgroup interaction
The effect of duloxetine on the BPI average pain score was
consistent across patients with mild, moderate, or severe
tiredness (P > 0.1 for treatment-by-tiredness subgroup
interaction). For the FIQ pain score, there was no signifi-
cant therapy-by-tiredness subgroup interaction (P = 0.74).
The effect of duloxetine on the FIQ total score, physical
impairment score, interference with work score, pain
score, tiredness score, rested score, stiffness score, and
depression score was consistent across patients with mild,
moderate, or severe tiredness (P > 0.1 for treatment-by-
tiredness subgroup interaction). No significant therapy-by-
tiredness subgroup interaction in the PGI-Improvement
score was observed among the three tiredness subgroups
(P = 0.908). The effects of duloxetine on the health out-
come measures of the SF-36 mental component summary,
physical component summary, bodily pain, general health,
mental health, physical functioning, role-emotional, role-
physical, social functioning, and vitality were consistent
across patients with mild, moderate, or severe tiredness
(P > 0.1 for treatment-by-tiredness subgroup interaction).

Treatment-emergent adverse events
A significant (P < 0.1) treatment-by-tiredness interaction
in the percentage of patients with one TEAE or more

was observed. Significant treatment-by-tiredness interac-
tions were found for the percentage of patients with the
following TEAEs: hypoaesthesia, arthralgia, cough, myal-
gia, bronchitis, influenza, palpitations, restless leg syn-
drome, and osteoarthritis (Table 3). Nausea was the most
common TEAE, with an occurrence of 28% (duloxetine)
and 15% (placebo) in the mild subgroup, 29% (duloxe-
tine) and 15% (placebo) in the moderate subgroup, and
30% (duloxetine) and 11% (placebo) in the severe
subgroup. However, there was no significant treatment-
by-tiredness subgroup interaction (P > 0.1) in the percen-
tage of patients with nausea. Comprehensive pooled
safety analyses for these four studies have been
performed and previously reported [21].

Discussion
In a previously conducted pooled analysis of these same
four randomized, double-blind, placebo-controlled trials
in patients with fibromyalgia, almost half (47.7%) of the
patients treated with duloxetine had a 30% or greater
reduction in BPI average pain, and 35.3% of patients had
a 50% or greater reduction in pain [22]. Among placebo-
treated patients, 32.1% had a 30% or greater reduction in
BPI average pain, and 22.2% had a 50% or greater reduc-
tion [22]. A previous pooled analysis of these four clinical
trials [22] demonstrated that a significantly greater pro-
portion of patients treated with duloxetine versus placebo
reported feeling very much better or much better. More
than one third (38.4%) of duloxetine-treated patients

Figure 1 Brief pain inventory response. Proportions of patients with (a) 30% and (b) 50% reduction in the average brief pain inventory score.
***P < 0.001 vs. placebo. With both of the outcome measures, between-groups (duloxetine-treated vs. placebo-treated) analysis showed that the
group of patients receiving duloxetine exhibited significantly greater numbers of responding patients than among those receiving placebo, but
this was only true among the patients in the more severe tiredness group. There was no significant treatment-by-tiredness subgroup interaction
between the three subgroups (P > 0.1).
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Table 2 Efficacy and functional outcome measures

Mild subgroup Moderate subgroup Severe subgroup

Placebo Duloxetine Placebo Duloxetine Placebo Duloxetine

BL
Mean
(SD)

Change
Mean
(SE)

BL
Mean
(SD)

Change
Mean
(SE)

BL
Mean
(SD)

Change
Mean
(SE)

BL
Mean
(SD)

Change
Mean
(SE)

BL
Mean
(SD)

Change
Mean
(SE)

BL
Mean
(SD)

Change
Mean (SE)

BPI average
Pain score

4.5 (1.3) -1.8 (0.6) 5.6 (1.7) -1.3 (0.5) 5.5 (1.3) -1.1 (0.2) 5.5 (1.4) -1.6 (0.2) 6.7 (1.5) -1.1 (0.1) 6.6 (1.5) -2.0 (0.1)***

FIQ

Total score 27.3 (11.4) -1.0 (4.2) 26.4
(7.6)

1.0 (3.5) 40.1
(8.8)

-4.4 (1.7) 39.3
(9.6)

-7.7 (1.3) 54.9
(9.9)

-9.4 (0.8) 54.4
(10.8)

-14.4 (0.7)***

Physical
Impairment
score

1.8 (1.8) -0.3 (0.6) 2.5 (1.9) 0.1 (0.5) 3.3 (2.0) -0.2 (0.2) 3.2 (2.2) -0.6 (0.2) 4.7 (2.1) -0.4 (0.1) 4.8 (2.3) -0.8 (0.1)*

Interference
with work

3.0 (2.2) -0.6 (0.7) 3.4 (2.2) -0.0 (0.5) 5.0 (1.7) -0.9 (0.3) 4.8 (2.3) -1.3 (0.2) 6.9 (1.9) -1.2 (0.1) 6.8 (2.2) -2.0 (0.1)***

Pain 4.1 (2.4) -0.7 (0.7) 5.2 (2.4) -1.0 (0.6) 6.0 (1.6) -0.9 (0.3) 6.2 (1.7) -1.5 (0.2) 7.6 (1.7) -1.4 (0.1) 7.5 (1.7) -2.1 (0.1)***

Tiredness 2.7 (0.6) 1.6 (0.8) 2.5 (0.7) 2.4 (0.7) 5.3 (0.8) 0.1 (0.3) 5.3 (0.8) -0.2 (0.2) 8.7 (1.1) -1.6 (0.1) 8.6 (1.1) -1.8 (0.1)

Rested 3.5 (2.0) 0.8 (0.7) 3.9 (1.7) 0.7 (0.6) 6.4 (1.9) -0.9 (0.3) 6.3 (2.1) -1.0 (0.3) 8.4 (1.6) -1.5 (0.1) 8.4 (1.7) -1.8 (0.1)

Stiffness 4.4 (2.4) 0.7 (0.7) 5.2 (2.6) -1.5 (0.5) 6.5 (2.0) -1.4 (0.3) 6.6 (2.0) -1.8 (0.2) 8.1 (1.7) -1.6 (0.1) 8.0 (1.7) -2.5 (0.1)***

Anxiousa 2.7 (2.8) -0.1 (0.6) 1.4 (1.9) 0.3 (0.5) 3.7 (2.3) -0.6 (0.3) 3.1 (2.6) -0.8 (0.2) 5.2 (3.0) -0.8 (0.1) 5.0 (3.2) -1.8 (0.1)***

Depression 1.2 (1.4) 0.2 (0.5) 1.3 (1.8) 0.2 (0.4) 2.5 (2.4) -0.2 (0.2) 2.4 (2.5) -0.8 (0.2)
*

4.5 (3.0) -0.5 (0.1) 4.4 (3.2) -1.6 (0.1)***

SF-36

Mental
component
summary

55.2 (7.7) -0.9 (2.4) 52.9
(8.0)

0.3 (2.0) 49.2
(10.3)

-0.1 (1.0) 51.1
(10.5)

1.6 (0.8) 42.7
(11.1)

2.0 (0.5) 42.8
(11.8)

5.4 (0.5)***

Physical
component
summary

33.8 (6.2) 3.8 (2.0) 33.9
(9.3)

2.8 (1.7) 31.6
(7.6)

2.5 (0.9) 31.2
(8.3)

4.2 (0.8) 27.6
(7.4)

3.1 (0.4) 27.8
(7.6)

4.1 (0.4)

Bodily pain 42.7 (8.4) 6.9 (4.8) 41.1
(17.8)

15.7
(3.9)

37.7
(13.2)

6.2 (2.1) 36.7
(12.2)

12.3
(1.7)*

27.8
(13.6)

8.6 (0.9) 28.4
(13.6)

14.2 (0.8)***

General health 60.1 (14.7) 3.5 (2.6) 58.9
(20.1)

6.9 (2.1) 53.3
(21.1)

0.7 (1.7) 53.9
(19.8)

4.1 (1.4) 41.8
(20.0)

5.1 (0.8) 44.0
(21.0)

7.7 (0.7)*

Mental health 75.3 (16.5) 1.3 (3.5) 77.2
(13.5)

3.5 (2.8) 69.5
(17.4)

1.8 (1.7) 72.6
(17.0)

4.6 (1.4) 60.9
(19.2)

3.3 (0.9) 61.2
(20.8)

9.9 (0.7)***

Physical
functioning

53.1 (19.1) 9.4 (4.4) 57.2
(21.6)

8.0 (3.5) 51.3
(21.2)

6.9 (2.1) 48.9
(20.4)

8.0 (1.7) 40.2
(21.1)

5.7 (0.9) 39.4
(21.8)

9.5 (0.8)**

Role-
emotional

88.9 (28.0) -2.4 (8.4) 75.6
(37.2)

-1.5 (6.9) 69.3
(39.0)

1.1 (4.0) 71.8
(37.0)

4.7 (3.2) 50.0
(42.6)

5.5 (2.0) 48.4
(43.8)

16.1 (1.7)***

Role-physical 44.4 (34.9) 6.1 (8.8) 37.5
(41.4)

-6.8 (7.2) 25.0
(34.1)

5.7 (4.2) 30.6
(36.9)

12.7
(3.4)

13.0
(23.1)

8.7 (1.7) 12.5
(23.6)

13.6 (1.4)*

Social
functioning

79.2 (23.1) 3.8 (4.7) 77.3
(19.6)

0.0 (3.8) 68.0
(22.5)

4.0 (2.2) 69.6
(25.0)

7.4 (1.7) 51.0
(23.3)

7.6 (1.1) 52.3
(24.8)

11.3 (1.0)*

Vitality 48.8 (16.8) 4.1 (5.2) 42.5
(20.0)

1.9 (4.2) 34.2
(17.0)

-0.3 (2.2) 38.5
(18.6)

5.6 (1.8)
*

19.3
(15.7)

6.9 (1.1) 20.3
(17.3)

11.7 (0.9)***

*P < 0.05 vs. placebo; **P < 0.01 vs. placebo; ***P < 0.001 vs. placebo; a P ≤ 0.1 therapy-by-fatigue subgroup interaction.

BL, baseline; SD, standard deviation; SE, standard error; BPI, brief pain inventory; FIQ, fibromyalgia impact questionnaire; SF-36, Medical Outcomes Study Short
Form-36.
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reported feeling much better and less than one quarter
(21.7%) of the placebo-treated patients reported feeling
much better, based on PGI-Improvement scores.
Several double-blind, placebo-controlled studies have

shown that duloxetine, compared with placebo, more fre-
quently produces clinically-significant improvements in
pain and functional ability [8-11]. A pooled analysis of
these studies showed that duloxetine was statistically
superior to placebo with respect to improvement on FIQ
total scores and all SF-36 domains [22]. Furthermore, the
pooled data indicated that those patients who achieve
50% or greater improvement in tiredness were more
likely to have received duloxetine than placebo [22].
In the pooled analysis of four placebo-controlled trials

in patients with fibromyalgia reported here, the efficacy
of duloxetine did not vary as a function of baseline rat-
ings of tiredness, as defined by the FIQ tiredness rating.
At baseline, the distribution of tiredness severity in the

duloxetine and placebo groups were less than 4% of
patients in the mild subgroup and more than 90% of
total patients in the moderate to severe subgroups. This
is not surprising, as a previous study has reported that
up to 90% of patients with fibromyalgia report moderate
to severe fatigue levels [12].
The rates of clinically significant (≥30% and ≥50%)

improvement in BPI average pain were similar across
the three tiredness subgroups, demonstrating that the
efficacy of duloxetine in the treatment of pain in
patients with fibromyalgia is not associated with baseline
tiredness levels.
Analyses of the PGI-Improvement produced findings

similar to those for BPI average pain ratings. As with
the other efficacy measures reported here, there was no
significant therapy-by-tiredness subgroup interaction on
the measure of PGI-Improvement. Baseline tiredness
levels were not significantly associated with the effects

of duloxetine on the patients’ reports of functional abil-
ity using the FIQ total score and the FIQ measures of
physical impairment, interference with work, pain, stiff-
ness, depression and the SF-36 mental and physical
component summary scores, bodily pain, general health,
mental health, physical functioning, role-emotional,
role-physical, social functioning, and vitality.
Some limitations of this work should be considered.

The results are based on four acute treatment trials of
12 weeks and the results may not generalize to a longer
duration of treatment. In addition, sleep and fatigue/
tiredness may have a correlation. Future studies should
measure sleep quality and its effect on fatigue/tiredness
in the fibromyalgia population. The results of these stu-
dies may not generalize to individuals with fibromyalgia
symptoms diagnosed with Diagnostic and Statistical
Manual of Mental Disorders-IV axis-one psychiatric dis-
order, rheumatic disease, or treatment-resistant patients,
because such patients were excluded from the studies.
Most of the patients included in these studies were mid-
dle-aged Caucasian women, which may limit generaliza-
tion of these results to men and other individuals with
fibromyalgia. The FIQ tiredness item is used to substi-
tute the formal measure of fatigue, because the formal
fatigue measure was not used in all four of the fibro-
myalgia studies. The FIQ tiredness item may not cap-
ture all aspects of fatigue as a formal fatigue scale
would. It is worth noting that question number 20 of
the Beck depression inventory refers to fatigue and
tiredness interchangeably. Lastly, the distribution of
patients in the tiredness subgroups was skewed due to
the large number of patients in the severe subgroup (up
to 81%) compared with the moderate (up to 17%) and
the mild (<4%) subgroups; therefore, the information on
patients in the mild and moderate subgroups may not
be as robust as that in the severe subgroup.

Table 3 Treatment-emergent adverse events (%) with significant treatment-by-tiredness subgroup interaction

P-value (treatment-by-tiredness subgroup) Mild subgroup Moderate subgroup Severe subgroup

Placebo
(n = 20)

(%)

Duloxetine
(n = 29)

(%)

Placebo
(n = 83)

(%)

Duloxetine
(n = 133)

(%)

Placebo
(n = 430)

(%)

Duloxetine
(n = 634)

(%)

Patients with ≥1 TEAE 0.040 90.0 96.6 73.5 91.0 77.7 82.0

Hypoaesthesia 0.094 10.0 0.0 1.2 1.5 1.2 2.1

Arthralgia 0.008 10.0 0.0 9.6 2.3 2.8 3.8

Cough 0.034 15.0 0.0 1.2 3.0 2.6 3.2

Myalgia 0.081 10.0 3.5 0.0 3.8 1.6 3.3

Bronchitis 0.014 5.0 0.0 3.6 0.0 2.3 3.3

Influenza 0.019 0.0 3.5 6.0 0.8 1.4 2.5

Palpitations 0.085 0.0 3.5 4.8 1.5 2.5 1.2

Restless leg syndrome 0.030 5.0 0.0 0.0 3.0 1.4 0.6

Osteoarthritis 0.029 10.0 0.0 3.6 0.0 0.7 0.8

TEAE, treatment-emergent adverse event.
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Conclusions
This pooled analysis of four randomized placebo-con-
trolled studies provides evidence that the efficacy of
duloxetine on pain does not vary as a function of
patients’ baseline ratings of tiredness, thus implying that
baseline tiredness may not need to be factored into
models of efficacy regarding pain.
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