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ABSTRACT
PURPOSE: We investigated the efficacy and tolerability of paroxetine controlled release, a selective
serotonin reuptake inhibitor in fibromyalgia.
METHODS: After excluding patients with current major depression and anxiety disorders, 116 subjects
with fibromyalgia were enrolled in a 12-week, randomized, double-blind, placebo-controlled, trial of
paroxetine controlled release (12.5-62.5 mg/day). The primary outcome measure was proportion of
responders as defined as a ⱖ 25% reduction in scores on the Fibromyalgia Impact Questionnaire (FIQ)
from randomization to end of treatment. Secondary outcome measures included changes in FIQ scores,
Clinical Global Impression –Improvement (CGI-I) and Severity (CGI-S) scores, Visual Analogue Scale for
pain scores, number of tender points, and scores on the Sheehan Disability Scale (SDS).
RESULTS: Significantly more patients in paroxetine controlled release group (57%) showed a ⱖ 25%
reduction in FIQ compared to placebo (33%) (P⫽.016). Paroxetine controlled release was significantly
superior to placebo in reducing the FIQ total score (P ⫽.015). The CGI-I ratings significantly favored the
drug over placebo (P⬍.005). The improvements on other secondary outcome measures between the 2
groups were not statistically significant. Drowsiness, dry mouth, blurred vision, genital disorders, and
anxiety were reported more frequently with paroxetine controlled release. The mean dose of paroxetine
controlled release was 39.1 mg/day.
CONCLUSIONS: Paroxetine controlled release appears to be well-tolerated and improve the overall
symptomatology in patients with fibromyalgia without current mood or anxiety disorders. However, its
effect on pain measures seems to be less robust. © 2007 Elsevier Inc. All rights reserved.

Fibromyalgia is characterized by chronic, widespread musculoskeletal pain and stiffness, in association with fatigue,
sleep disturbances, and presence of tender points.1-2 Altered
pain processing, dysregulation of serotonin and norepinephrine systems, stress-response abnormalities, autonomic nervous system dysfunction, as well as psychosocial factors
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have been implicated in the pathophysiology of fibromyalgia.3-6
Meta-analyses of randomized, controlled trials have
found that antidepressants are effective in fibromyalgia,
although it is unclear whether this effect is independent of
depression. 7-9 Five published controlled trials have examined the role of selective serotonin reuptake inhibitors in
fibromyalgia; 3 involved fluoxetine10-12 and 2 involved citalopram.13,14 The results have been conflicting. In a welldesigned 12-week study, Arnold et al10 found that fluoxetine significantly improved scores on the Fibromyalgia
Impact Questionnaire (FIQ) and Pain Questionnaire, but not
the tender point or myalgic scores. In contrast, Wolfe et al11
found no significant benefit of fluoxetine in a 6-week trial.
A crossover study found both fluoxetine and amitriptyline
had significant benefit compared to placebo and both were
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better when given together.12 An 8-week trial with citalorequired to discontinue all prescription medications for fibropram was negative,13 while another study with citalopram
myalgia. Approved methods of contraception were required
over 16 weeks found significant improvement in depressive
for women.
symptoms but no benefit on overall improvement.14
Exclusion criteria included inflammatory disease, unstable
Three studies have examined the role of paroxetine in
medical diseases, psychotic disorders, current depressive or
fibromyalgia. In an unpublished,
anxiety disorders, substance abuse
8-week trial from Belgium, paroxin the previous 12 months, history
etine separated from placebo on
of hypersensitivity to paroxetine or
CLINICAL SIGNIFICANCE
the clinician rated, but not the paparoxetine controlled release, intient rated, improvement scales.15
volvement in workers compensa● Paroxetine controlled release appears to
A single-blind, 12-week trial from
tion or related litigation, or
symptomatically benefit patients with fiItaly, found that paroxetine was
pregnancy.
bromyalgia, including those who do not
superior to placebo in improving
Concomitant medication excluhave clinical depression or anxiety.
tender point scores and ratings of
sion included psychotropics, analimprovement; however, this study
gesics, muscle relaxants, steroids,
● Although selective serotonin reuptake
did not define the primary efficacy
and hypnotics, except over-the
inhibitors may be appropriate therapeumeasure.16 Finally, a doublecounter analgesics (acetoaminophen
tic options in fibromyalgia, alternative
blind, triple crossover study found
up to 4 grams/day, ibuprofen up to
or additional approaches to treat pain
a combination of paroxetine and
1.2 gm/day) as rescue medications.
may be required.
nabumetone to be significantly suA minimum 7-day washout was reperior to nabumetone alone, but
quired for all antidepressants except
not to paroxetine alone, in reducfluoxetine (minimum 5-week washing the total FIQ scores.17 Although there is evidence of
out). Concomitant medications such as antihypertensives that
some benefit, sample size issues have limited interpretation
were not prescribed for fibromyalgia required a minimum of 4
of results from antidepressant trials. Recently, antidepresweeks on a stable dose.
sants acting on both serotonin and norepinephrine mechanisms have been hypothesized to have preferential benefit in
Outcome Measures
fibromyalgia; however, the evidence is still emergent. While
The primary outcome measure was response as defined
Phase II trials of duloxetine and milnacipran demonstrated
by ⱖ 25% reduction on the Fibromyalgia Impact Question18,19
evidence of efficacy,
a recently completed, large Phase
naire (FIQ) total score.22 The FIQ is a 10-item, self-report
III trial of milnacipran failed to reach statistical significance
instrument that measures multiple symptoms, functioning,
on pain, the primary efficacy measure.20
and overall well-being. The scores range from 0 to 100. The
The objective of this study was to evaluate the efficacy
FIQ has been found to have good reliability and validity in
and tolerability of paroxetine controlled release in the treatclinical trials.23,24
ment of fibromyalgia.
The secondary outcome measures included the change in
FIQ Scores from randomization to end of treatment, a ClinMETHODS
ical Global Impression-Improvement (CGI-I) score of 1
(very much better) or 2 (much better) at end of treatment,
Overview and Design
and a decrease of 1 point or more on the Clinical Global
This was a 12-week, randomized, two-site, double-blind,
Impression (CGI-S) scores.25 Other secondary measures
placebo-controlled study designed to assess the efficacy of
included ⱖ 25% reduction in scores on the Visual Analogue
paroxetine controlled release (12.5 to 62.5 mg/day) in fiScale (VAS) for pain, and changes in number of tender
bromyalgia. The study was approved by the Institutional
points and scores on the Sheehan Disability Scale (SDS).
Review Boards of Duke University, NC and Thomas JefThe VAS is a 100-item self-report scale anchored by ‘no
ferson University, Penn. The protocol was conducted under
pain’ at one end and ‘the worst pain I can imagine’ at the
an Investigational New Drug (IND) obtained from the Food
other. The SDS26 is a self-rated assessment of impairment in
and Drug Administration. All subjects provided written
occupational, social, and family functioning. Tender points
informed consent prior to participation.
were examined using the protocol described by Wolfe et al.1
The tender point count (TC) is the raw number of positive
Subjects
tender point scores elicited by palpation. The maximum TC
Subjects were recruited through referrals and advertisecan be 18. The tender point index (TI) is the sum of all 18
ments. Eligible subjects included men and women, 18-65
point scores. The maximum TI score can be 72.
years of age, who fulfilled American College of Rheuma1
tology diagnostic criteria for fibromyalgia. Other inclusion
Randomization and Blinding
criteria included a Visual Analogue Scale for pain score
of ⱖ 5 and a Beck Depression Inventory21 score of ⱕ 23 at
The procedures followed the Consolidated Standards of
screening and placebo lead-in visits. Eligible subjects were
Reporting Trials (CONSORT) guidelines.27 Randomization
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(1:1) was determined by the Investigational Drug Service
through a computer generated sequence. The trial staff obtained the randomization assignment over the phone at
screening. The allocation sequence was concealed from the
staff before and after assignment. The study drug and placebo were identical in appearance and taste. Adequacy of
blind was tested after the study.

Study Procedures
The screening phase (Visit 1) included a review of medical
history, the Mini International Neuropsychiatric Interview28, a physical examination, recording of vital signs and
concomitant medications, EKG, and laboratory tests. The
Mini International Neuropsychiatric Interview yields diagnoses consistent with the Diagnostic and Statistical Manual
of Mental Disorders-4th edition (DSM-IV).29 Subjects were
assessed for depression and anxiety using the Beck Depression Inventory (BDI)21 and the Beck Anxiety Inventory
(BAI).30
The screening visit was followed by a 1-week, singleblind, placebo run-in phase (Visit 2). Subjects who had
a ⱖ 25% reduction in FIQ scores at the end of the lead-in
phase (placebo responders) were excluded. At visit 3, subjects were randomized to receive paroxetine controlled release or placebo. The starting dose was initiated on Day 1
and increased weekly to the maximum tolerated dose according to a forced titration schedule: Week 1: 12.5 mg/day,
Week 2: 25 mg/day, Week 3: 37.5 mg/day, Week 4: 50
mg/day, Week 5-Week 12: 62.5 mg/day. Subjects were
evaluated weekly for the first 4 weeks (visits 4-7) and every
2 weeks for the next 8 weeks (visits 8-11). After the final
visit (week 12 or early termination), the study drug was
tapered over 2 weeks. Adverse events were determined by
the Systematic Assessment for Treatment Emergent EventsGeneral Inquiry,31 and measurements of vital signs and
weight. Compliance was assessed by pill count.

Sample Size Calculations and Statistical
Analysis
Power estimates based on the milnacipran trial19 showed
that a sample size of 120 was sufficient to detect a drug vs
placebo difference in response of 60% vs 35% with 0.83
power and a between-group difference of 6 points in total
FIQ score, with 80% power with an ␣ ⬍ .05.
An intent-to-treat analysis with last observation carried
forward (ITT with LOCF) examining all randomized subjects and a completer analysis for all subjects who completed the study was performed. Changes in efficacy measures between the drug and placebo groups were examined
using Analysis of Variance (ANOVA). Survival analysis
using a Wilcoxon-rank sum test examined differences in the
proportion of responders among the treatment groups over
the study period. Safety analysis consisted of the descriptive
analysis of adverse events, changes in vital signs and clinical laboratory assessments.
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RESULTS
Subjects
983 subjects were screened over the phone, 180 subjects
came in for an on-site screening visit, 124 subjects met the
entry criteria and entered the placebo-run phase, and 116
were randomized to receive paroxetine controlled release or
placebo. 30 (25.9%) subjects dropped out of the trial, 20
(34.4%) in the drug group and 10 (17.4%) in the placebo
group. Figure 1 summarizes the subject disposition through
the trial.
94% of subjects were women. There were no significant
differences at baseline between the drug and placebo groups
in terms of demographic and clinical characteristics (Table
1). The mean dose of paroxetine controlled release was
39.1 ⫾ 8.6 mg/ day.

EFFICACY MEASURES
Primary Outcome
Survival analyses showed that significantly greater proportion of subjects in the drug group responded (56.8%)
than in the placebo group (32.7%) (2 (Breslow) ⫽ 15.75,
P ⫽.016). Fifteen (25.8%) of paroxetine controlled release versus 8 (13.7%) of placebo-treated subjects
showed a ⱖ 50% reduction in FIQ (2 ⫽ 6.42, P ⫽.08).
The Kaplan-Meier Survival curves for the 2 groups are
shown in Figure 2.

Secondary Outcome
As shown in Figure 3, ANOVA demonstrated a significant
reduction in FIQ in the drug compared to the placebo group
(F(1,113)⫽25.28, P⫽.015). The mean treatment difference
in FIQ was ⫺6.4 in favor of paroxetine controlled release
(95% C.I.:⫺11.4 to ⫹0.9, P⬍.05). Paired t tests showed
that the between-group difference in FIQ reached statistical
significance during weeks 6-12 (P⬍.05).
The between-group comparisons on subscale scores on
the FIQ showed that paroxetine controlled release was superior to placebo on fatigue (P⬍.05), anxiety (P⬍.05), and
days felt good (P⬍.05). There was a trend favoring paroxetine controlled release for pain (P⫽.07) and depression
(P⫽.08). There were no significant differences between
drug and placebo on other subscale scores. Consistent with
the ITT analyses, completer analyses of change in total FIQ
scores favored paroxetine controlled release over placebo
(F⫽ 7.22, P⬍.05). 25 (65.7%) of the drug group responded,
compared to 16 (33.3%) in the placebo group (2⫽ 12.29,
P⬍.01).
Improvements in CGI-I scores were significantly superior in the drug group compared to placebo (F⫽13.47,
P ⬍ .005). Based on a CGI-I score of 1 or 2, 33 (56.8%) of
subjects receiving paroxetine controlled release were considered responders, compared to 15 (25.8%) receiving placebo (2 ⫽ 15.11, P⬍.01). Improvements in the CGI-S
scores did not differ statistically between the 2 groups
(P ⫽.08).
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Pre-screened by telephone
n= 983

Ineligible n= 803
Screened
n= 180
Entered Placebo Run-in
n= 124

Placebo Responders
n= 8

Randomized
n= 116

Paroxetine CR
Allocated to treatment n= 58

Dropouts

Screen Failures n= 56
-Depression/ Anxiety on MINI or BDI
n= 27
-Withdrew Consent
n= 6
-Medical Conditions/current drug abuse
n= 9
-VAS < 5/ #Tender Points n= 14

Placebo
Allocated to treatment n= 58

n= 20

Dropouts

Adverse event
n= 4
Lack of efficacy n= 2
Protocol deviation n= 2
Lost to follow-up n= 8
Other
n= 4

n= 10

Adverse event
n= 1
Lack of efficacy n= 2
Protocol deviation n= 1
Lost to follow-up n= 3
Other
n= 3

Completed study
n= 38

Completed study
n= 48

Figure 1

Study Disposition of subjects.

The change in VAS for pain scores did not significantly
differ between the 2 groups (Paroxetine controlled release
⫽ ⫺12.2 ⫾ 18.5, Placebo ⫽ ⫺8.8 ⫾ 16.6, P⫽.16). There
were no significant between-group differences in the proportion of subjects who showed a ⱖ 25% or a ⱖ 50% reduc-

tion in VAS from baseline to end of treatment. Comparisons
between the drug and placebo groups on the tender point
count, the tender point index, or the Sheehan Disability
Scale scores did not yield any significant differences.

Adverse Events
Table 1

Clinical Characteristics of subjects at randomization
Paroxetine Placebo
CR n⫽58 n⫽58

Gender
Male
Female
Age (years)
Fibromyalgia Duration ⬎5 years
Fibromyalgia Impact Questionnaire
(0-100)
Visual Analog Scale for pain (0-100)
Beck Depression Inventory (0-63)
Beck Anxiety Inventory (0-63)
Tender Point Score (0-18)
Sheehan Disability Scale (0-30)
Clinical Global Impression Severity
(0-7)

3 (5)
55 (95)
47.9 (9.1)
28 (49)
53.0 (8.9)

4 (7)
54 (93)
49.1 (11.2)
31 (53)
49.0 (12.2)

74.2 (22.7)
12.5 (5.9)
13.5 (9.7)
17.2 (3.2)
15.1 (9.7)
3.7 (0.8)

75.3 (19.8)
11.4 (6.4)
13.8 (9.9)
16.9 (3.6)
15.9 (6.1)
3.7(0.9)

Values for Gender and Fibromyalgia duration represent number of
subjects (%). All other values represent means (standard deviation) of
scores. All comparisons were not significant

Any treatment-emergent adverse event was reported by 38
(65.5%) of the drug and 34 (58.6%) of the placebo groups.
Adverse events were cited as the reason for study discon-

Figure 2 Kaplan-Meier survival curves for paroxetine CR and
placebo groups. 2 [Breslow] ⫽ 15.75, df⫽1, P⫽.016. Response
defined as ⱖ 25% reduction in Fibromyalgia Impact Questionnaire
scores.
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Figure 3 Mean changes in Fibromyalgia Impact Questionnaire scores (FIQ) from baseline to end of treatment in patients treated with
paroxetine CR or placebo, LOCF. FIQ ranged from 0-100. ANOVA F(1,113) ⫽ 25.28, P⫽.015.

tinuation by 4 subjects receiving paroxetine controlled release and 1 subject receiving placebo. Two patients each in
the paroxetine controlled release (renal infection, alcohol
intoxication) and placebo (panic attack, fall) groups experienced a serious adverse event (SAE). Table 2 shows the
treatment emergent adverse events reported by ⱖ 5% of
subjects.
As seen in Table 2, drowsiness, dry mouth, female genital disorders, ejaculatory problems, impotence, anxiety, and
blurred vision were reported with ⱖ 2 fold frequency with
paroxetine controlled release than placebo. There were no
significant changes in weight (lbs) between the 2 groups
(Drug: baseline ⫽ 183 ⫾ 42, week 12 ⫽ 185 ⫾ 44; Placebo:
baseline ⫽ 176 ⫾ 46, week 12 ⫽ 175 ⫾ 45, F ⫽ 1.78, P ⫽
.26). Concomitant medications were taken by 28% of the
paroxetine controlled release and 37% of the placebo subjects (P ⫽ .31). There were no significant site specific
differences on efficacy or safety endpoints.

Table 2 Treatment Emergent Adverse Events Occurring in
5% of subjects

Drowsiness
Dry Mouth
Female Genital Disorders*
Ejaculatory Problems*
Impotence*
Headaches
Sleeplessness
Anxiety
Nausea
Diarrhea
Tremors
Blurred Vision

Paroxetine CR
n⫽58

Placebo n⫽58

15(26%)
21(36%)
5(9%)
2(66%)
1(33%)
10(31%)
10(17%)
8(14%)
8(14%)
5(9%)
3 (5%)
3 (5%)

4(7%)
5(9%)
1(2%)
1(2%)
0(0%)
15(26%)
5(9%)
4(7%)
5(9%)
7(12%)
2(3%)
0 (0%)

*Corrected for gender. Values represent number of subjects followed by (%).

Success of Blinding
Only 7% of trials in medicine and 2% of trials in psychiatry
report success of blinding.32 58% and 36% of subjects
correctly guessed their drug and placebo assignment respectively ( ⫽ 0.24, P ⫽ .28). Trial staff correctly guessed the
drug assignment in 62% and placebo assignment in 55% of
the subjects (⫽ 0.17, P ⫽ .42).

DISCUSSION
Interpretation of Results
This is the largest randomized controlled trial of a selective
serotonin reuptake inhibitor in fibromyalgia. The results
indicate that paroxetine controlled release was superior to
placebo on the primary outcome measure and some secondary outcome measures. The results were stronger in completer analysis indicating that subjects who remained on the
drug appear to derive greater benefit. Because subjects with
current mood or anxiety disorders were excluded, improvement in symptoms cannot be attributed to improvement in
depressive or anxiety disorders. Studies have shown that
a ⱖ 25% reduction in FIQ scores may correspond to
a ⱖ 30% improvement in patients’ ratings of benefit.22 In
other pain syndromes such as Rheumatoid Arthritis, a 20%
threshold in improvement in the core parameters has been
recommended as the primary efficacy measure.33 Also, clinicians rated significantly more paroxetine controlled release-treated subjects as improved when compared to placebo. Therefore, the outcome criterion may indicate
clinically meaningful improvement.
Paroxetine controlled release failed to separate from placebo on the pain or tender point scores. Among symptoms
of fibromyalgia, tender points seem to be least likely to
respond to antidepressants,8 and symptom reduction may
not be associated with tender point improvement.34,35 There
could be several reasons for the discrepancies in improvement on FIQ and pain scales. First, paroxetine controlled
release may have less effect on pain compared to other
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symptoms. Second, the paper and pencil scales may not be
a sensitive enough instrument to capture changes in perception of pain. Real-time electronic diaries seem to be preferable to assess pain in fibromyalgia due to variability in
pain reports.36 Third, it is possible that higher doses of
paroxetine controlled release might have had beneficial effects on pain. Pain perception appears to be modulated by
both serotonin and norepinephrine influences,37,38 and antidepressants with dual effects have been believed to be better
to treat pain than selective serotonergic or noradrenergic
agents.18,39,40 Interestingly, higher doses of paroxetine (60
mg, approximately equivalent to 75 mg/day of paroxetine
controlled release tablet) have been shown to decrease NE
uptake by 43% at plasma concentrations of 200 ng/mL.41
Finally, the FIQ measures report over 1 week, as opposed to
the VAS which is a present state self report. Our results are
consistent with those from a fluoxetine trial which found an
improvement on the FIQ and Pain Questionnaires but not on
tender point or myalgic scores.10
There were no major safety issues associated with the
use of paroxetine controlled release. While dropouts due to
adverse effects were higher in the drug compared to the
placebo group, overall the drug was well tolerated. Consistent with clinical experience, drowsiness, dry mouth, and
sexual dysfunction were reported more commonly with paroxetine controlled release than placebo.

Limitations
The two principal limitations of this study were the use of
the FIQ as a single primary efficacy measure and brief study
duration. Both the FIQ10,42,43 and pain measures18,44 have
been used as primary endpoints in fibromyalgia trials. The
Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials (IMMPACT) recommended that 6 core
outcome domains should be evaluated in chronic pain trials.45 Consistent with these recommendations, composites
of FIQ, pain, and subject ratings have been adopted as a
primary efficacy measure in recent trials of sodium oxybate
and milnacipran in fibromyalgia.20,46 Because sustained
benefit is difficult to demonstrate in short-term trials, recently the FDA has recommended a minimum of 24-week
duration to demonstrate efficacy in fibromyalgia.
Generalizability issues deserve comment. The baseline
characteristics indicated a moderately ill population typical
of outpatient settings. However, the generalizability of these
results could be affected by the fact that the study was
conducted in only 2 sites, was short-term, and excluded
patients with current depressive and anxiety disorders; this
exclusion was needed to address the confounding effect of
depression.

CONCLUSIONS
Our study demonstrates that paroxetine controlled release
may symptomatically benefit patients with fibromyalgia,
including those who do not have current clinical depression
or anxiety. However, paroxetine controlled release did not
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demonstrate a statistically significant effect on pain-specific
end-points. Further controlled studies, with longer duration
and incorporating composites of core symptoms as efficacy
measures are necessary to clarify the therapeutic role of
selective serotonin reuptake inhibitors in fibromyalgia.
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