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Efficacy of Duloxetine in Patients With Fibromyalgia:
Pooled Analysis of 4 Placebo-Controlled Clinical Trials
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Objective: To investigate the efficacy of dulox-
etine in the treatment of pain and improvement in
functional impairment and quality of life in patients
with fibromyalgia from a pooled analysis of 4
placebo-controlled, double-blind, randomized trials.

Method: Patients were eligible for inclusion in
the studies if they were at least 18 years of age, met
criteria for fibromyalgia as defined by the American
College of Rheumatology, and had specified mini-
mum pain severity scores. Across all studies, 797
patients received duloxetine 60–120 mg/d and 535
patients received placebo. Pain was assessed by the
Brief Pain Inventory (BPI) 24-hour average pain
severity score; other efficacy measures included the
Clinical Global Impressions-Severity of Illness scale
(CGI-S), Patient Global Impressions-Improvement
scale (PGI-I), 17-item Hamilton Depression Rating
Scale (HDRS-17), Fibromyalgia Impact Question-
naire (FIQ) total score, BPI pain interference items,
Sheehan Disability Scale (SDS), and Medical Out-
comes Study 36-Item Short-Form Health Survey
(SF-36) mental  and physical components. Changes
from baseline to endpoint (last observation carried
forward) for most of the above efficacy measures
were analyzed using an analysis-of-covariance
model.

Results: After 12 weeks of treatment, pain was
significantly reduced in patients treated with dulox-
etine (P < .001) compared with placebo. In addition,
duloxetine was superior to placebo in improving
CGI-S (P < .001); PGI-I (P < .001); FIQ total
(P < .001); HDRS-17 total (P = .003); SDS global
functioning (P < .001), work/school (P = .018), and
family life (P < .001); SF-36 mental (P < .001) and
physical (P = .026) component; and BPI pain inter-
ference (P < .001) scores. Treatment-by-subgroup
interactions were not significant for sex (P = .320),
age (P = .362), or race (P = .180).

Conclusions: This pooled analysis provides evi-
dence that 12 weeks of treatment with duloxetine
60–120 mg/d effectively improves fibromyalgia
symptoms and may offer benefits beyond pain relief.
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ibromyalgia is a chronic disorder characterized
by widespread pain and tenderness and is com-F

monly associated with other symptoms, including physical
and mental fatigue, nonrestorative sleep, and mood dis-
turbance.1–3 Fibromyalgia occurs in about 5%–6% of
patients in primary care clinics and 10%–20% of rheuma-
tology outpatients.4,5 Patients with fibromyalgia experi-
ence significant impairment in quality of life6 and disabil-
ity7 and have high levels of health care utilization and
costs.8

Fibromyalgia is thought to be associated with abnormal
pain processing in the central nervous system.9 Dysfunc-
tion of the serotonin- and norepinephrine-mediated de-
scending pain inhibitory pathways is one of the potential
mechanisms for the pain associated with fibromyalgia and
other chronic pain disorders.10,11 Serotonin-norepinephrine
reuptake inhibitors (SNRIs), which increase serotonin and
norepinephrine transmission, are effective in the treatment
of a variety of chronic pain conditions.12

Duloxetine hydrochloride is a potent SNRI that is rela-
tively balanced with similar affinity for both serotonin and
norepinephrine reuptake inhibition.13 The efficacy of du-
loxetine in the treatment of chronic pain was demonstrated
in preclinical studies in rodent models,14 in patients with
diabetes with neuropathic pain,15–17 and most recently in
fibromyalgia.

The efficacy of duloxetine in the treatment of fibro-
myalgia was investigated in 4 randomized, double-blind,
placebo-controlled trials.18–21 These trials differed with re-
spect to dosing regimens, primary measures of pain, and
treatment duration, and there were inconsistent results for
pain efficacy and functional outcomes. In addition, most
of the fibromyalgia patients enrolled in these trials were
middle-aged white women. An analysis of the efficacy
of duloxetine in men, nonwhites, and older patients
was limited by the small number of patients in these sub-
groups in the individual trials, one of which did not in-
clude men.19

The goal of the present study was to gain a better under-
standing of the efficacy of duloxetine after approximately
3 months’ treatment in patients with fibromyalgia by pool-
ing the data across 4 studies. Pooling the data provides a
larger sample size, which increases the statistical power
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to analyze secondary functional outcomes and to examine
efficacy outcomes in underrepresented patient subgroups.

METHOD

Data were pooled from 4 randomized, double-blind,
placebo-controlled, multicenter studies of the efficacy of
duloxetine in patients with fibromyalgia.18–21 The studies
differed with respect to dosage and administration, dura-
tion of treatment, and primary outcomes (Table 1). The
study investigators included clinicians with specialties in
rheumatology, primary care, chronic pain, and psychiatry.
Specific details of the studies have been reported previ-
ously and will be briefly summarized here. For this analy-
sis, only 3-month data were included.

Entry Criteria
Both male and female patients were considered for en-

try into studies 1, 3, and 4; study 2 included only women.
Patients were eligible for inclusion in the studies if they
were at least 18 years of age, met criteria for fibromyalgia
as defined by the American College of Rheumatology,2

and had specified minimum pain severity scores. In study
1, patients were required to have a pain score of at least
4 on the pain item of the Fibromyalgia Impact Question-
naire (FIQ) (score range of 0–10, with 10 indicating very
severe pain).22 In studies 2–4, patients were required to
have a pain score of at least 4 on the 24-hour average pain
severity item of the Brief Pain Inventory (BPI) (score
range of 0–10, with 10 indicating pain as bad as you can
imagine).23

The following major exclusion criteria were common
to all 4 studies: unstable medical or psychiatric illness,
current primary psychiatric diagnosis other than major
depressive disorder (MDD), a primary diagnosis of anxi-
ety disorder within the prior year, pain from traumatic
injury or structural or regional rheumatic disease, rheu-
matoid arthritis, inflammatory arthritis, or autoimmune
disease. Concomitant medication exclusions included use
of medications that might interfere with the evaluation of
pain improvement, including analgesics (with the excep-
tion of acetaminophen up to 2 g/d and aspirin up to 325
mg/d for cardiac prophylaxis), antidepressants, anticon-
vulsants, or other medication taken for fibromyalgia or
pain. Sedating antihistamines and episodic use of chloral
hydrate, zolpidem, zolpiclone, and zaleplon were allowed

for sleep. Patients were encouraged to not initiate or alter
unconventional or alternative therapies.

Outcome Measures
Pain assessment was the protocol-defined primary out-

come measure for each study (Table 1). Study 1 used the
FIQ item for pain, and studies 2–4 used the BPI 24-hour
average pain severity score. Three of the studies had
coprimaries: FIQ total score in study 1 and Patient Global
Impressions-Improvement scale (PGI-I)24 in studies 3 and
4. The FIQ is a patient self-reported instrument that as-
sesses the impact of fibromyalgia symptoms and func-
tional impairment. The FIQ total score ranges from 0 (no
impact) to 80 (maximum impact). The PGI-I is a patient-
rated global assessment of response to treatment, with
scores ranging from 1 (very much better) to 7 (very much
worse).

The PGI-I was also a secondary outcome in studies 1
and 2. Secondary outcomes also included the BPI items
for severity of worst pain and least pain during the past 24
hours, pain right now, and pain interference (from 0, does
not interfere, to 10, completely interferes) with general
activity, mood, walking ability, normal work, relations
with other people, sleep, and enjoyment of life. The inter-
ference item scores were averaged to produce a global in-
terference score that ranged from 0–10. Response to treat-
ment was defined as ≥ 50% or ≥ 30% reduction in the BPI
24-hour average pain severity score and PGI-I scores of 1
(very much improved) or 2 (much improved).

The severity of depressive symptoms was measured
by the patient-reported Beck Depression Inventory-II25

(score range from 0, not at all depressed, to 63, severely
depressed) in study 1 and by the clinician-rated 17-item
Hamilton Depression Rating Scale (HDRS-17)26 (score
range from 0, not at all depressed, to 52, severely de-
pressed) in studies 2–4. The Clinical Global Impressions-
Severity of Illness scale (CGI-S), completed by the physi-
cian investigators,24 was used to provide a clinician-rated
global assessment of symptom severity, with scores rang-
ing from 1 (normal, not at all ill) to 7 (among the most
extremely ill patients). In all of the studies, the impact of
duloxetine compared with placebo on health and func-
tional outcomes was measured by the Medical Outcomes
Study 36-Item Short-Form Health Survey (SF-36)27 and
the Sheehan Disability Scale (SDS).28 The SF-36 includes
8 health status domains that are each scored 1–100, with

CLINICAL POINTS

◆ Fibromyalgia is a complex disorder with multidimensional features, including pain,
functional impairment, and impaired quality of life.

◆ Treating fibromyalgia patients with agents with dual mechanisms of action, like
duloxetine, may offer benefits beyond pain relief.
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higher scores indicating better health. Results are sum-
marized into component scores measuring overall mental
health (mental component summary) and physical health
(physical component summary). The SDS evaluates the
disruption in work, social life/leisure activities, and family
life and is scored on a scale of 0 (not at all) to 10 (very se-
verely), with a total (global) score of 0–30. The safety and
tolerability of duloxetine were assessed in each of these
studies, and a pooled analysis will be reported separately.

Statistical Analysis
Duloxetine data reported during the acute treatment

phase from all 4 studies were pooled for this analysis.
Endpoint for acute treatment was at week 12 for studies 1
and 2, week 15 for study 3, and week 13 for study 4. For
this analysis, changes from baseline to a 3-month (12
weeks) endpoint were estimated for studies 3 and 4. Pa-
tients receiving duloxetine were combined into 1 treat-
ment group regardless of the dosing regimen employed
in their study because previous analyses found no dif-
ferences in efficacy outcomes between 60 mg/d or 120
mg/d.19 However, in study 3, one treatment group received
duloxetine 20 mg/d, and these data were not included in
this analysis because this dose was used as a subthera-
peutic control.20

All analyses were conducted on the basis of intent-to-
treat principles. Treatment group differences in change
from baseline to endpoint in continuous measures were
analyzed using an analysis of covariance (ANCOVA)
model with missing values imputed via last observation
carried forward. The ANCOVA model included terms
for baseline, treatment, and study. Continuous efficacy
measures with longitudinal observations were evaluated
by a likelihood-based mixed-effects model repeated-
measure analysis that included terms for treatment,
study, baseline, week, treatment by week, week*week,
and treatment by week*week. The covariance was chosen
based on Akaike’s information criterion. Categorical out-
comes were compared using the Cochran-Mantel-Haens-
zel method. Treatment comparisons were based on 2-sided
tests of significance at the .05 level.

Subgroup analyses comparing efficacy outcomes
were conducted with ANCOVA models containing terms
for treatment, study, and subgroup, and the treatment-by-
subgroup interaction was implemented with the baseline
value included as a covariate. The subgroups included
strata for sex (male and female), race (white and other,
which included Hispanic and black), and age category
(< 65 and ≥ 65 years). The consistency of the treatment
effect between subgroups was evaluated by the sig-
nificance of treatment-by-subgroup interaction, which
was considered to be significant when P ≤ .10. A sub-
group analysis of patients with and without MDD was
not included in this study because it will be reported
separately.

RESULTS

Demographics and Baseline Characteristics
A total of 1,411 patients were randomly assigned to

treatment across the 4 studies. There were 79 patients ex-
cluded from this analysis because they received dulox-
etine 20 mg/d, which was found to be a suboptimal dose
in 1 study. Of the remaining 1,332 patients, 797 received
duloxetine 60–120 mg/d and 535 received placebo. The
majority of the patients were middle aged (mean = 50
years), female (95%), and white (88%), and 26% had
a current diagnosis of MDD (Table 2). On average, pain
severity and pain interference with daily activities
were moderately severe (Table 3), as were the CGI-S rat-
ings, patient-reported impact of fibromyalgia (Table 3),
and global functional impairment (Table 4). In addition,
both SF-36 mental and physical component summary
scores were well below the norms reported for healthy
individuals (Table 4).27

Efficacy
Changes in the BPI 24-hour average pain severity

scores over time demonstrated significantly greater im-
provement in patients treated with duloxetine versus pla-
cebo beginning at week 1 and continuing through week
12 (all assessments P < .001) (Figure 1). Duloxetine also

Table 1. Summary of 4 Randomized, Double-Blind, Placebo-Controlled Studies of Duloxetine
for the Treatment of Fibromyalgia
Study Treatment Duration Dose Duloxetine (n) Placebo (n) Primary Efficacy Measures

118 12 wk 60 mg bid 104 103 FIQ total score
FIQ pain score

219 12 wk 60 mg qd 118 120 BPI 24-h average pain score
60 mg bid 116

320 28 wk 20 mg qd 79 144 BPI 24-h average pain score
60 mg qd 150 PGI-I score
120 mg qd 147

421 28 wk 60/120 mg qd 162 168 BPI 24-h average pain score
PGI-I score

Abbreviations: bid = twice daily, BPI = Brief Pain Inventory, FIQ = Fibromyalgia Impact Questionnaire,
PGI-I = Patient Global Impressions-Improvement scale, qd = once daily.
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demonstrated significantly greater improvement com-
pared with placebo on the BPI severity scores for least
pain, worst pain, and pain right now and on the mean of
the pain interference scores (Table 5).

Duloxetine was also statistically superior to placebo
with respect to improvement on all other efficacy mea-
sures, including CGI-S, FIQ total scores, HDRS-17 total
score, and PGI-I (Table 5). In addition, a significantly
greater proportion of patients treated with duloxetine ver-
sus placebo were responders, with a 30% or 50% reduc-
tion from baseline in the BPI 24-hour average pain
score and PGI-I scores of 1 or 2 (Figure 2). Almost half
(47.7%) of the patients treated with duloxetine experi-
enced a 30% reduction in BPI 24-hour average pain
score, and over one third (35.3%) had a 50% reduction.
By contrast, fewer than one third (32.1%) of placebo-
treated patients had a 30% reduction in BPI 24-hour aver-
age pain score, and less that one fourth (22.2%) had a
50% reduction. Over one third (38.4%) of duloxetine-
treated patients reported feeling much improved, and less
than one fourth (21.7%) of the placebo-treated patients
reported feeling much improved.

The results of the subgroup analyses are summarized
in Table 6. In female patients, there were statistically sig-
nificant differences in mean changes in pain reduction
in the duloxetine group as compared with the placebo
group. However, for male patients, mean changes from

baseline were nearly the same magnitude in both treat-
ment groups.

Older patients (≥ 65 years) had changes that were simi-
lar to younger patients, but between-treatment differences
were not significant. Nonwhite patients had changes that
were similar to those of white patients, but differences
between treatment groups were not significant. The treat-
ment-by-subgroup interaction on the mean pain severity
scores for sex (P = .320), age (< 65 and ≥ 65 years, P =
.362), or ethnicity (P = .180) were not significant, sug-
gesting that the effect of duloxetine on pain reduction
was similar in patients regardless of their gender, age, or
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Figure 1. Visitwise Least Squares Mean Changes
From Baseline in BPI 24-Hour Average Pain Scores in
Fibromyalgia Patients Treated With Duloxetine
60–120 mg/da,b

a Data pooled from 4 clinical trials.
bAll P < .001 vs placebo.
Abbreviation: BPI = Brief Pain Inventory.

Table 2. Demographic and Baseline Characteristics of Patients
From 4 Studies of Duloxetine for the Treatment of Fibromyalgia

Duloxetine Placebo Total
Characteristic (n = 797) (n = 535) (N = 1,332)

Age, mean (SD), y 50.6 (10.7) 49.6 (11.3) 50.2 (11.0)
Female, n (%) 754 (94.6) 508 (95.0) 1,262 (94.7)
Male, n (%)a 43 (5.4) 27 (5.1) 70 (5.3)
White, n (%) 705 (88.5) 464 (86.7) 1,169 (87.8)
Hispanic, n (%) 67 (8.4) 51 (9.5) 118 (8.9)
Black, n (%) 16 (2.0) 13 (2.4) 29 (2.2)
Major depressive disorder, n (%) 203 (25.5) 147 (27.5) 350 (26.3)
aPercent based on the 3 studies that included male patients.

Table 3. Baseline Efficacy Measures From 4 Studies of
Duloxetine for the Treatment of Fibromyalgia

Duloxetine Placebo

Efficacy Measure (score range) n Mean (SD) n Mean (SD)

Brief Pain Inventory
score (0–10)

24-h Average pain severity 774 6.4 (1.6) 526 6.4 (1.6)
Least pain severity 774 7.5 (1.7) 526 7.5 (1.7)
Worst pain severity 775 4.8 (2.1) 526 4.9 (2.1)
Pain severity right now 775 6.3 (2.1) 526 6.3 (2.1)
Pain interference 775 5.7 (2.2) 526 5.7 (2.1)

FIQ total score (0–80) 756 50.9 (12.8) 513 51.6 (12.2)
CGI-S score (0–7) 744 4.1 (0.9) 506 4.1 (1.1)
HDRS-17 score (0–52) 620 10.4 (6.0) 390 10.3 (5.9)

Abbreviations: CGI-S = Clinical Global Impressions-Severity
of Illness scale, FIQ = Fibromyalgia Impact Questionnaire,
HDRS-17 = 17-item Hamilton Depression Rating Scale.

Table 4. Baseline Scores for the SF-36 and Sheehan Disability
Scale From 4 Studies of Duloxetine for the Treatment of
Fibromyalgia

Duloxetine Placebo

Measure (score range) n Mean (SD) n Mean (SD)

SF-36 score (0–100)
Mental component summary 717 44.5 (12.0) 489 44.2 (11.3)
Physical component 717 28.6 (7.9) 489 28.4 (7.6)

summary
Bodily pain 723 30.2 (14.0) 489 29.9 (14.1)
General health perception 720 46.2 (21.2) 489 44.3 (20.6)
Mental health 723 63.6 (20.7) 489 62.8 (19.2)
Physical functioning 723 41.6 (22.1) 489 42.4 (21.5)
Role limit, emotional 720 53.1 (43.6) 489 54.6 (42.7)
Role limit, physical 721 16.3 (28.0) 489 16.0 (26.4)
Social functioning 722 56.0 (25.8) 489 54.8 (24.4)
Vitality 723 24.1 (19.2) 489 22.8 (17.5)

Sheehan Disability Scale score
Global impairment (0–30) 718 16.5 (7.5) 487 17.1 (7.0)
Work/school (0–10) 628 5.6 (2.8) 417 5.9 (2.5)
Family life (0–10) 725 5.5 (2.7) 489 5.7 (2.6)
Social life (0–10) 724 5.4 (2.7) 489 5.5 (2.6)

Abbreviation: SF-36 = Medical Outcomes Study 36-Item Short-Form
Health Survey.
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ethnicity. The duloxetine-treated group was statistically
superior to placebo with regard to improvement on all
SF-36 domains and the SDS scores (Table 7).

DISCUSSION

In this pooled analysis of the acute treatment phases of
4 randomized, double-blind, placebo-controlled trials in
patients with fibromyalgia, duloxetine 60–120 mg/d sig-
nificantly reduced pain as compared with placebo begin-
ning in the first week of treatment and continuing at each
subsequent week throughout the 12 weeks of therapy.
In previous reports, studies 219 and 320 reported signifi-
cantly greater improvement in the primary measure of
pain with duloxetine treatment at weeks 12 and 15, re-
spectively; but studies 118 and 421 reported no significant

between-treatment differences after 12–13 weeks. It is not
clear why duloxetine did not separate from placebo in
these 2 studies. However, study 1 used the FIQ pain item
as the primary pain measure, which might be problematic
because patients retrospectively rate their pain over the
prior week rather than over the past 24 hours. In study 4,
the BPI 24-hour average pain item was used to assess pain
as a coprimary measure with the PGI-I, and there were
significant improvements in both of these measures at
each assessment through week 8 and at week 18 but not at
week 12.

Duloxetine-treated patients compared with patients
taking placebo had significantly greater reduction in
the total impact of fibromyalgia symptoms and improve-
ment in mood, quality of life, and function. Improvement
on each of the 8 SF-36 health domains and both of the

Table 5. Summary of Efficacy Results From 4 Studies of Duloxetine for the Treatment of Fibromyalgia
Duloxetine Placebo

Least Squares Least Squares Between-Group
Change, Change, Difference (95%

Measure n Mean (SE) n Mean (SE) CI at endpoint) P Value

Brief Pain Inventory score
24-h Average pain severity 774 –1.88 (0.09) 526 –1.12 (0.10) 0.76 (0.50–1.02) < .001
Least pain severity 774 –1.99 (0.09) 526 –1.31 (0.11) 0.68 (0.40–0.97) < .001
Worst pain severity 775 –1.36 (0.08) 526 –0.67 (0.10) 0.69 (0.44–0.94) < .001
Pain right now 775 –1.90 (0.09) 526 –1.20 (0.11) 0.69 (0.42–0.97) < .001
Pain interference 775 –2.01 (0.09) 526 –1.18 (0.10) 0.83 (0.57–1.08) < .001

CGI-S score 744 –0.77 (0.04) 506 –0.44 (0.05) 0.34 (0.21–0.46) < .001
FIQ total score 756 –12.62 (0.61) 513 –8.20 (0.69) 4.43 (2.62–6.23) < .001
HDRS-17 total score 620 –3.04 (0.19) 390 –2.11 (0.24) 0.93 (0.32–1.54) < .01
PGI-I score 764 3.19 (0.06) 516 3.60 (0.07) 0.42 (0.24–0.59) < .001

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, FIQ = Fibromyalgia Impact Questionnaire,
HDRS-17 = 17-item Hamilton Depression Rating Scale, PGI-I = Patient Global Impressions-Improvement scale.

Figure 2. Percent of Patients Who Responded With 30% and 50% Reductions in BPI Average Pain Scores and
PGI-I Scores of 1 or 2a,b

a Data pooled from 4 clinical trials.
b1 = very much better and 2 = much better.
*P < .001 vs placebo.
Abbreviations: BPI = Brief Pain Inventory, PGI-I = Patient Global Impressions-Improvement scale.
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component summaries was significant in the duloxetine-
treated group compared with the placebo-treated group.
Although the clinical relevance of statistically significant
improvements in the SF-36 domains has not been defini-
tively established in fibromyalgia, duloxetine treatment
was associated with scores that increased from baseline
by 7 to 14 points as compared with an increase of 3 to 8
points with placebo treatment. These improvements sug-
gest that duloxetine may offer benefits that extend beyond
pain relief in patients with fibromyalgia.

The subgroup analyses of sex, race, and age found no
significant treatment-by-subgroup interaction for mean
changes in the BPI 24-hour average pain scores. For race
and age, these analyses support initial findings in all 3 pri-
mary evaluations of these subgroups. However, the re-
sults of the sex subgroup analysis differ from the findings
in study 1, which reported a significant interaction of
treatment with sex for the BPI 24-hour average pain

score.18 Even though studies 3 and 4 reported no signifi-
cant treatment-by-sex interaction for BPI 24-hour average
pain score, which is supported by the current analyses,
conclusions regarding the effect of duloxetine in male pa-
tients remain unclear. Additional studies are needed to
better understand fibromyalgia and treatment response
in male patients, nonwhites, and adult patients of all
ages.29–31

Several limitations of this study should be considered.
First, the results are based on the acute phase of 4 clinical
trials, and the results may not generalize to treatment with
duloxetine beyond 12 weeks. Longer-term studies are
needed to evaluate the efficacy of duloxetine as a mainte-
nance treatment in this chronic disorder.

Second, most of the patients included in these studies
were middle-aged white women, which may limit gener-
alization of these results to other individuals with fibro-
myalgia. The American College of Rheumatology criteria

Table 6. Baseline and Endpoint Changes in BPI 24-Hour Pain Measures in Demographic Subgroups for Age,
Gender, and Ethnicity

  Duloxetine Placebo Treatment-
                           Least Squares Least Squares Duloxetine by-Subgroup
                Baseline, Change, Baseline, Change, vs Placebo Interaction

Subgroup n        Mean (SD) Mean (SE) n Mean (SD) Mean (SE) P Value P Valuea

Womenb 500 6.46 (1.6) –1.74 (0.1) 382 6.41 (1.6) –1.10 (0.1) < .001 .320
Men 44 6.07 (1.4) –1.28 (0.4) 26 6.27 (1.6) –1.25 (0.5) .969
< 65 y 707 6.39 (1.5) –1.90 (0.1) 483 6.46 (1.6) –1.11 (0.1) < .001 .362
≥ 65 y 67 6.60 (1.9) –1.92 (0.3) 43 6.02 (1.8) –1.50 (0.4) .374
White 683 6.33 (1.5) –1.92 (0.1) 455 6.32 (1.5) –1.12 (0.1) < .001 .180
Other 91 6.97 (1.8) –1.70 (0.3) 71 7.04 (1.8) –1.37 (0.3) .386
aTreatment-by-subgroup interaction is significant at P ≤ .10.
bStudy 2 was not included in the subgroup analysis by sex, because only female patients were enrolled.
Abbreviation: BPI = Brief Pain Inventory.

Table 7. Summary of Endpoint Changes for the SF-36 and Sheehan Disability Scale From 4 Studies of Duloxetine for the
Treatment of Fibromyalgia

Duloxetine Placebo Between-Group
Least Squares Least Squares Difference

Change, Change, (95% CI
Measure n Mean (SE) n Mean (SE) at endpoint) P Value

SF-36
Mental component summary 717 4.60 (0.39) 489 1.63 (0.45) –2.97 (–4.14 to –1.81) < .001
Physical component summary 717 4.09 (0.32) 489 3.01 (0.37) –1.08 (–2.03 to –0.12) < .05
Bodily pain 723 14.1 (0.73) 489 7.95 (0.84) –6.19 (–8.39 to –4.00) < .001
General health 720 7.02 (0.59) 489 4.31 (0.69) –2.71 (–4.47 to –0.95) < .01
Mental health 723 8.85 (0.64) 489 3.03 (0.75) –5.82 (–7.73 to –3.91) < .001
Physical functioning 723 9.28 (0.71) 489 5.96 (0.83) –3.32 (–5.45 to –1.20) < .01
Role limit, emotional 720 13.0 (1.54) 489 4.53 (1.76) –8.43 (–13.0 to –3.85) < .001
Role limit, physical 721 12.6 (1.34) 489 7.74 (1.53) –4.81 (–8.80 to –0.83) < .05
Social functioning 722 10.4 (0.83) 489 7.01 (0.97) –3.43 (–5.93 to –0.93) < .01
Vitality 723 10.5 (0.79) 489 5.84 (0.93) –4.66 (–7.03 to –2.28) < .001

Sheehan Disability Scale
Global impairment 718 –4.37 (0.27) 487 –2.88 (0.31) 1.49 (0.69–2.29) < .001
Work/school 628 –1.46 (0.10) 417 –1.09 (0.12) 0.37 (0.06–0.67) < .05
Family life 725 –1.40 (0.10) 489 –0.89 (0.11) 0.51 (0.22–0.79) < .001
Social life 724 –1.53 (0.10) 489 –0.97 (0.11) 0.56 (0.27–0.85) < .001

Abbreviation: SF-36 = Medical Outcomes Study 36-Item Short-Form Health Survey.
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for fibromyalgia used in this study to identify potential
patients may have excluded some men from participating
in the trials, because men have been reported to have
fewer tender points than women.29,30 These criteria may
also inadvertently exclude nonwhite individuals because
of potential racial differences in pain thresholds and ten-
der point count, as suggested in a recent study of differ-
ences in widespread pain and tenderness in black and
white women.31

The location of the study site could potentially affect
the recruitment of minority patients if racial diversity in
the surrounding community is low.32 The enrollment of
older patients in these clinical trials may have been influ-
enced by the increased likelihood of exclusionary medical
comorbidity in the older population.29 Additional studies
that include more diverse patient populations are needed
to better understand the efficacy of duloxetine in all pa-
tients with fibromyalgia. Finally, because clinicians often
recommend combination medication treatments for fibro-
myalgia as well as nonpharmacologic therapies, such as
cognitive-behavioral therapy and exercise,33 future stud-
ies of duloxetine use in multidisciplinary treatment regi-
mens are needed.

In conclusion, this pooled analysis of 4 randomized,
placebo-controlled studies provides evidence that 12
weeks of treatment with duloxetine 60–120 mg/d effec-
tively improves fibromyalgia symptoms and may offer
benefits beyond pain relief.

Drug names: duloxetine (Cymbalta), zaleplon (Sonata and others),
zolpidem (Ambien and others).
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