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Objective: To evaluate the efficacy and
safety of eszopiclone 3 mg, a nonbenzodiazepine
medication/hypnotic indicated for the treatment of
insomnia with comorbid rheumatoid arthritis (RA).

Method: This multicenter, double-blind,
placebo-controlled pilot study was conducted
in 153 patients aged 25–64 years with American
College of Rheumatology–defined RA who met
DSM-IV criteria for insomnia. The data were
collected from February to November of 2004.
Patients were randomly assigned to either
eszopiclone or placebo nightly for 4 weeks,
followed by a 2-week placebo run out. Efficacy
was evaluated using patient reports of sleep (wake
time after sleep onset [WASO], sleep latency [SL],
and total sleep time [TST]), daytime function,
pain, and RA assessments. Insomnia severity
was evaluated using the Insomnia Severity
Index. Safety was also evaluated.

Results: Eszopiclone significantly improved
all patient-reported sleep measures (WASO, SL,
and TST), sleep quality, depth of sleep, and day-
time function (P < .05 vs placebo). At week 4,
48% of eszopiclone-treated patients had no clini-
cally meaningful insomnia as assessed by ISI score
(versus 30% of placebo-treated patients, P = .03).
Eszopiclone was significantly better than placebo
on some RA-associated pain measures: (1) overall
(P = .05), pain (P = .006), and pain and other
symptoms (P = .02) scores of the Arthritis Self-
Efficacy Scale, (2) tender joint counts (P = .03)
and pain severity scores (P = .023), (3) the
activities domain of the Health Assessment
Questionnaire-Disability Index (P = .04), and
(4) the role physical (P = .03) and bodily pain
(P = .01) scales of the 36-item Medical Outcomes
Study Short-Form General Health Survey. The
most commonly reported adverse events with
eszopiclone were unpleasant taste and transient
increases in RA symptoms.

Conclusions: In this pilot study of patients
with insomnia comorbid with RA, eszopiclone
3 mg improved all assessed sleep and daytime
function measures over the treatment period, as
well as some measures of RA-associated pain,
disability, and quality of life.
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heumatoid arthritis (RA) is a painful, chronic,
progressive inflammatory disease characterized

by proliferative synovitis causing swelling and deformity
of multiple joints. A variety of comorbid mood, anxiety,
and sleep disorders, with an associated decline in health-
related quality of life, are commonly found among adults
with RA.1–3 Sleep in particular can be severely impaired
in those with RA.4–8 Nearly 60% of RA patients report
that their sleep is restless most of the time.9 Compared to
healthy controls, individuals with RA have been found to
have reduced sleep efficiency, fragmented sleep, and im-
paired sleep quality.10

The presence and severity of pain in RA and other
chronic pain disorders has been found to be associated
with sleep disruption.10,11 The exact nature of the connec-
tion between pain and sleep is unclear. Some studies sug-
gest that chronic pain disrupts sleep,12,13 and other studies
indicate that sleep deprivation can result in enhanced
pain and hyperalgesia.14 Recent evidence in normal sub-
jects has provided support to the hypothesis that sleep
disruption can influence the experience of pain.15,16 The
amount of both slow wave sleep and time awake during
the night has been found to be correlated with morning
stiffness, pain, and joint tenderness in RA patients.17 In a
longitudinal investigation of RA patients, increased pain
and morning stiffness were associated with increases in
time spent in slow wave sleep, time spent awake, and
time spent in non–rapid eye movement (REM) stage 2
sleep.5

Despite the evidence for an association between sleep
and pain, little is known about the effects of treating in-
somnia in patients with RA or other chronic pain condi-
tions. In 1 study, cognitive-behavioral therapy (n = 32),
compared to a waitlist control group (n = 29), improved
sleep-onset latency, wake time after sleep onset (WASO),
sleep efficiency, and sleep quality but not pain in those
individuals with chronic pain of musculoskeletal origin
(excluding primary fibromyalgia).18 Nonsteroidal anti-
inflammatory drugs (NSAIDs) reduced pain but did not
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influence sleep parameters (total sleep time [TST], sleep
latency [SL], REM latency, sleep efficiency, number of
awakenings, REM sleep, non-REM sleep, wake within
sleep, and time in stages 1, 2, 3, and 4) in RA patients.19

Benzodiazepines are often prescribed for the treatment of
insomnia and/or nonspecific pain complaints.20 In 1 small
study,21 triazolam increased total sleep time but did not re-
duce SL or sleep fragmentation as measured by polysom-
nography. Interestingly, patients also reported shorter SL,
fewer arousals, and longer sleep time, suggesting changes
in patient perception of sleep. Improvements were noted
in morning stiffness among RA patients treated with tria-
zolam compared to placebo.21

Eszopiclone is approved for the treatment of insomnia.
It is a novel, single-isomer, nonbenzodiazepine hypnotic
that interacts with γ-aminobutyric acid-A receptor sub-
types containing the α1, 2, 3, and 5 subunits. Nightly ad-
ministration improved sleep initiation, maintenance, du-
ration, and quality, as well as daytime symptoms of
insomnia including fatigue, daytime alertness, and ability
to function for up to 6 months in patients with chronic pri-
mary insomnia.22 Eszopiclone has also demonstrated
sleep efficacy in patients with chronic insomnia and co-
morbid major depressive disorder,23 generalized anxiety
disorder,24 and perimenopausal transition.25 In these popu-
lations, improvements following eszopiclone treatment
were also seen in assessments of the comorbid condition
when compared with placebo.

The current pilot study assessed the efficacy and safety
of eszopiclone 3 mg in adults with insomnia comorbid
with RA. The effects of eszopiclone 3 mg on RA-related
pain, joint stiffness, ability to function during the day,
and health-related quality of life endpoints were also
evaluated.

METHOD

Institutional review boards of participating institutions
approved the protocol, and all patients provided written,
informed consent before screening. The study was con-
ducted in accordance with the standards of good clinical
practice and followed guidelines and regulations estab-

lished by the Declaration of Helsinki (1989). The data
were collected from February to November of 2004.

Patients
All study participants were informed about the study

procedures before giving their signed consent. Patients
were aged 25 to 64 years (inclusive) with a diagnosis of
RA according to American College of Rheumatology
(ACR) criteria and on stable doses of chronic RA medica-
tions for a minimum of 90 days prior to random assign-
ment. Patients were required to meet Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) criteria for insomnia and had a WASO ≥ 45
minutes and a TST < 6.5 hours at least 3 times per week
for the previous month. The diagnosis of RA must have
predated the onset of insomnia symptoms.

Patients taking disease-modifying medications (such
as methotrexate, plaquenil hydrochloroquine and or sulf-
asalazine, gold salts, and d-penicillamine, azathioprine,
and anti–tumor necrosis factor agents) at screening were
allowed to continue those medications (with monitoring)
during the study. Patients with a history of fibromyalgia
or juvenile RA were excluded. Patients with insomnia
related to known medical diagnosis (eg, sleep apnea) and
diagnosed and untreated restless legs syndrome or peri-
odic leg movement syndrome were excluded. Patients
with undiagnosed or untreated cases of restless legs syn-
drome or periodic leg movement syndrome were not en-
rolled based on an actimeter assessment of periodic leg
movements for 1 week during the single-blind run-in pe-
riod of the trial.

Patients were excluded if they were taking any of the
following medications within 7–30 days of the start of
baseline: >10 mg prednisone (or equivalent); monoamine
oxidase inhibitors; tricyclic antidepressants; serotonin-
norepinephrine reuptake inhibitors or trazadone, nefazo-
done, bupropion, mirtazapine, tramadol, gabapentin or
other anticonvulsant medications; benzodiazepines; any
medication or herbal supplement known to affect sleep;
or any narcotics or central nervous system active pain
medications other than those listed as approved rescue
medications. Selective serotonin reuptake inhibitors were

CLINICAL POINTS

◆ Compared to healthy controls, individuals with rheumatoid arthritis have been found to
have reduced sleep efficiency, fragmented sleep, and impaired sleep quality.

◆ In this pilot study of patients with insomnia comorbid with rheumatoid arthritis,
eszopiclone 3 mg improved all assessed sleep and daytime function measures over the
treatment period, as well as some measures of rheumatoid arthritis–associated pain,
disability, and quality of life.

◆ The most commonly reported adverse events with eszopiclone were unpleasant taste and
transient increases in rheumatoid arthritis symptoms.
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allowed as long as the dose was stable for at least
30 days.

In the event of an exacerbation of RA symptoms
(postbaseline), the use of selected medications was al-
lowed (disease-modifying medications; NSAIDs; any
nonnarcotic pain medications including tricyclic antide-
pressants, tramadol, gabapentin, venlafaxine, or dulox-
etine; glucocorticoids; local steroid injections; over-the-
counter analgesic medications; and topical ointments).
The following narcotic medications were permitted to
treat an exacerbation of RA symptoms: acetaminophen
with codeine, hydrocodone, or oxycodone; aspirin with
codeine; and aspirin and caffeine with propoxyphene. The
use of narcotic pain medications was not to exceed 2 days
per week, and the drugs had to be taken after completing
the morning interactive voice response system (IVRS) as-
sessments, could not be taken after 2 PM, and could not ex-
ceed 2 doses in 1 day or participants were discontinued
from the study.

Study Design
This was a multicenter (43 US sites), randomized,

double-blind, placebo-controlled, parallel-group study.
Patients were screened for eligibility, and 5–14 days later,
eligible patients were trained on the use of an IVRS.
Throughout the study, the IVRS was used each morning
to capture sleep patterns, daytime functioning, and RA
symptoms. Patients first entered a 3- to 7-day, single-
blind, placebo run-in period to establish baseline values
and ensure compliance. In addition, an actimeter was used
to identify undiagnosed or untreated periodic leg move-
ment syndrome. After the run-in period, patients were ran-
domly assigned to treatment with eszopiclone 3 mg or pla-
cebo at bedtime for 4 weeks. Patients returned to the clinic
for an interim visit at week 2 and at week 4. After 4 weeks
of treatment, patients completed a 2-week, single-blind,
placebo discontinuation phase to assess possible rebound
effects.

Study Endpoints
The following sleep endpoints were assessed via daily,

morning IVRS: patient self-report of SL (defined as the
number of minutes taken to fall asleep after bedtime),
WASO (defined as the total number of minutes of wake
time after initial sleep onset), TST (defined as the total
number of minutes of sleep during the night), depth and
quality of sleep (each rated on a scale of 0 [poor] to 10
[excellent]), and daytime function (daytime alertness,
ability to concentrate, physical well-being, and ability to
function, each scored on a 0- to 10-point scale with higher
scores indicating better functioning). The severity of in-
somnia and its effect on daytime function was also deter-
mined with the Insomnia Severity Index (ISI),26 a subjec-
tive assessment of the severity of nighttime and daytime
insomnia symptoms administered at the end of the run-in

period (baseline) and at week 2, week 4, and the end of the
single-blind run-out period.

Assessments of RA disease state included duration of
morning stiffness; current and previous day pain severity
(rated on a 0- to 5-point scale: 0 = no pain, 5 = excruciat-
ing); the Arthritis Self-Efficacy Scale (ASES),27 an assess-
ment of patients’ perceived ability to cope with the conse-
quences of arthritis (rated on a scale of 0–10: 10 being best
function and least pain) at baseline, week 4, and the end of
the single-blind run-out period; ACR response criteria,28

including limited 28-count joint assessments of swollen
and tender joints; patient and physician global assessment;
Subjective Pain Severity Assessment scale29 based on an
11-point (0–10) Lichert scale at baseline and week 4; cal-
culation of the percentage of patients with an increase in
dose or a new prescription of pain medications; and calcu-
lation of the percentage of patients with an increase in dose
or a new prescription of disease-modifying medication.

The 36-item Medical Outcomes Study Short-Form
SF-36 General Health Survey,30 a subjective assessment of
8 dimensions of health-related quality of life, was admin-
istered at baseline, week 4, and the end of the single-blind
run-out period. The Health Assessment Questionnaire-
Disability Index (HAQDI),31 a subjective assessment of
the subject’s ability to perform and participate in selected
activities of daily living over the last week, was adminis-
tered at baseline and week 4.

Safety variables included spontaneously reported ad-
verse events (AEs), 12-lead echocardiograms, clinical lab-
oratory assessments, vital signs, and physical examina-
tions. Potential withdrawal effects were evaluated by
examining the prevalence of new or worsening AEs and
any worsening of sleep relative to baseline values (re-
bound insomnia) that occurred during the single-blind pla-
cebo run-out period.

Statistical Analysis
The study was originally planned to include 440 sub-

jects, but as a result of slow subject accrual, was changed
to a pilot study, and the target sample size was reduced to
150. All significance tests for efficacy were changed to 1-
sided tests, consistent with the exploratory nature of a pilot
study.32 This was the only change in analytic plan and was
amended prior to patient unblinding, and all patients were
treated according to the a priori study protocol. The study
had approximately a 65% chance to detect a treatment
difference of 0.185 between the 2 treatment groups on
the log scale for WASO, assuming a standard deviation of
0.534 (based on previous studies33), using a 1-sided test
(α = .05). This difference corresponds to a 20% greater
reduction in mean WASO for eszopiclone compared to
placebo.

The analyses of all efficacy and safety endpoints were
performed using the intent-to-treat (ITT) population. The
ITT population included all subjects who were randomized
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and received at least 1 dose of double-blind study medi-
cation. The single-blind washout population included all
randomized subjects who completed the double-blind
treatment period and received at least 1 dose of single-
blind study medication during the washout period. All
analyses of rebound and withdrawal were performed us-
ing the single-blind washout  population.

The primary sleep endpoint was subjective WASO
during week 1, defined as the average of the daily WASO
values obtained via IVRS during the first week of double-
blind treatment. No imputation methods were used for
missing data. The primary analysis utilized an analysis of
variance based on the ranked data, including terms for
treatment and site as fixed effects. Supportive secondary
sleep efficacy endpoints included WASO (except the
week 1 average, which was the primary endpoint), TST,
SL, depth of sleep, quality of sleep, daytime alertness,
ability to concentrate, physical well-being, and ability to
function. These secondary endpoints were defined in the
same manner as for WASO, and the double-blind average
was defined as the average of all values obtained during
the double-blind treatment period.

In addition, the change from baseline to week 1, 2, 3,
and 4 and the double-blind average were also analyzed for
each of the subjective sleep and daytime efficacy end-
points using an analysis of covariance (ANCOVA) model
with treatment and site as fixed effects and baseline as the
covariate. Values for WASO and SL were log transformed
prior to the analysis, and medians are reported because
they best represent central tendency of log-transformed
data.

Secondary endpoints including ISI, ASES, SF-36, phy-
sician clinical global impressions of treatment, and ACR
response criteria (number of swollen joints, number of
tender joints, subject global assessment, physician global
assessment, subject pain severity assessment, HAQDI,
and C-reactive protein) were analyzed using ANCOVA
for change from baseline. Because these secondary end-
points were intended to provide supportive information
for this pilot study, no adjustment for multiplicity was ap-
plied, and the results should be interpreted accordingly.

During the discontinuation phase, the occurrence of re-
bound insomnia was examined. A Wilcoxon-signed rank
test was performed for each treatment group to assess
whether the distribution of the change from baseline was
centered at zero. Between-group comparisons were per-
formed on these change-from-baseline variables using the
same method as for the primary analysis. Between-group
comparisons were also performed using an ANCOVA
model.

RESULTS

Patient Disposition
A total of 210 patients were screened for study inclu-

sion, and 153 patients were randomly assigned to treat-
ment and received double-blind study drug; 142 patients
(92.8%) completed the study. There were 7 discontinu-
ations in the placebo group (3 due to AEs, 1 due to proto-
col violation, 1 due to voluntary withdrawal, and 2 due to
lack of efficacy) and 4 in the eszopiclone group (2 due to
adverse events and 2 due to voluntary withdrawal). De-
mographic characteristics and disease severity (including
disease-modifying medication use) at baseline were not
significantly different between the 2 treatment groups, al-
though both the percentage of males (18.4% vs 7.8%,
P = .054) and the mean duration of morning stiffness
were higher in the placebo group than in the eszopiclone
group (110.8 min vs 82.9 min, respectively, P = .074)
(Table 1).

Sleep Outcomes
The primary outcome measure, WASO, was significantly
lower in the eszopiclone group when compared with
placebo (medians: 20.0 min vs 40.0 min with placebo,
P < .0001, Figure 1A) for the first week of treatment. The
results were similar for SL during week 1 (medians: 27.0

Table 1. Baseline Demographics and Rheumatoid Arthritis
(RA) Parameters

Placebo Eszopiclone
Characteristic (n = 76) (n = 77) P Value

Gender, n (%)
Male 14 (18.4) 6 (7.8) .054
Female 62 (81.6) 71 (92.2)

Race, n (%)
White 63 (82.9) 65 (84.4) .97
Black 9 (11.8) 9 (11.7)
Hispanic 3 (3.9) 2 (2.6)

Age, mean (SD), y 51.9 (9.5) 52.3 (8.1) .79
BMI, mean (SD) (kg/m2), 30.8 (4.9) 27.4 (3.6) .14

male
BMI, mean (SE) (kg/m2), 30.7 (6.6) 31.0 (9.6) .83

female
RA parameters, mean (SD)

ASES scorea

Overall 6.2 (1.9) 6.0 (2.0) .51
Pain 5.3 (1.9) 5.2 (2.3) .73
Function 6.7 (2.4) 6.4 (2.5) .43
Other symptoms 6.1 (2.1) 6.0 (2.3) .72
Pain and other symptoms 5.8 (1.9) 5.7 (2.0) .69

ACR response criteria
Swollen joint count 6.9 (6.6) 6.6 (5.9) .76
Tender joint count 9.2 (8.3) 8.0 (7.3) .29
Subject pain severity 4.9 (2.5) 5.1 (2.3) .54

IVRS measures
Pain severity 1.8 (0.9) 1.8 (0.9) .99

(previous day)b

Pain severity 1.7 (0.9) 1.6 (0.9) .50
(current day)b

Duration of 110.8 (105.0) 82.9 (82.4) .074
morning stiffness

aASES scoring on a 0–10 scale (10 = best function and least pain).
b0 = none, 1 = mild, 2 = discomforting, 3 = distressing, 4 = horrible,

and 5 = excruciating.
Abbreviations: ACR = American College of Rheumatology,

ASES = Arthritis Self-Efficacy Scale, BMI = body mass index,
IVRS = interactive voice response system.
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min vs 43.8 min with placebo, P = .0003, Figure 1B),
and TST was significantly higher relative to placebo (me-
dians: 402.0 min vs 364.7 min with placebo, P < .0001,
Figure 1C) in the eszopiclone group during the first week.
Significantly better improvement in the eszopiclone
group when compared with placebo for sleep quality (me-
dians: 7.5 vs 5.9 with placebo, P < .0001, Figure 1D) and

depth of sleep (medians: 7.3 vs 5.8 with placebo,
P < .0001, Figure 1E) was also observed during the first
week in this study.

Eszopiclone treatment also significantly (P < .05)
improved the change from baseline in WASO, TST, SL,
depth of sleep, and quality of sleep for every week
relative to placebo. In addition, at week 4, eszopiclone

Figure 1. Median at Baseline and Weeks 1, 2, 3, and 4a

aAnalysis of covariance change from baseline vs. placebo.
*P < .05.
**P < .01.
***P < .0001.
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treatment significantly improved the change from baseline
in WASO (P < .01), TST (P < .0001), SL (P < .01), depth
of sleep (P < .0001), and quality of sleep (P < .0001) com-
pared to placebo.

For all daytime functioning measures, mean scores with
eszopiclone were significantly higher (better functioning)
compared with placebo for the double-blind average (all P
values < .05) (Figure 2). Treatment with eszopiclone also
resulted in significantly higher scores for mean daytime
alertness and ability to function at every time point com-
pared with placebo (all P values < .05, data not shown).
Similarly, results for mean change from baseline showed
significant treatment group differences for ability to func-
tion and daytime alertness at all assessed time points and
the double-blind average, for physical well-being at week
2, and for ability to concentrate at weeks 2 and 3 and the
double-blind average (all P values < .05, data not shown).

Treatment with eszopiclone significantly improved
the ISI total score compared with placebo at both week 2
(means: 8.5 for eszopiclone vs 12.5 for placebo) and
week 4 (means: 8.5 vs 11.9) (all P values < .05). At week
4, there were significantly more eszopiclone-treated pa-
tients (47.9%) with no clinically significant insomnia (ISI
total score ≤ 7) than placebo-treated subjects (30.4%,
P = .033). Additionally, ISI “extended” items of sleep
quality (mean change for eszopiclone = 1.30, placebo =
0.43, P < .0001), feeling refreshed/rested (0.79, 0.42,
P = .0013), daytime fatigue (–1.08, –0.46, P = .0002), re-
lationship enjoyment (–0.74, –0.38, P = .02), and nights
per week sleep difficulties (–2.49, –1.16, P = .0008) were
significantly improved with eszopiclone compared to
placebo.

Quality of Life and RA-Related Outcomes
At week 4, the eszopiclone group showed significantly

greater improvement in 2 of the 8 domains of the SF-36

(role physical and bodily pain) compared with the
placebo group (P < .05, Table 2). No significant differ-
ences between treatments were observed in the other
SF-36 domains. One of the 8 domains of the HAQDI (ac-
tivities) showed significantly greater improvement with
eszopiclone compared with placebo (P < .05, Table 2). No
significant differences between treatments were observed
in the other HAQDI domains.

There was significantly (P = .05) greater improvement
in the overall ASES change from baseline at week 4 with
eszopiclone compared to placebo. This finding was driven
primarily by significantly greater improvement in the
pain-related scores (Table 2). The Subjective Pain Sever-
ity Assessment scale also showed significantly greater
improvement from baseline to week 4 with eszopiclone
compared to placebo (P < .05). There were significantly
greater reductions from baseline in tender joint counts at
week 4 with eszopiclone relative to placebo (P = .03).
However, swollen joint counts were not significantly dif-
ferent between the treatment groups.

Eszopiclone-treated patients did not have a larger
decrease in morning stiffness compared with placebo-
treated patients (P = .8). Nor were there significant
differences between eszopiclone and placebo for the sub-
ject global assessment score, ACR-based physician global
assessment score, C-reactive protein level, or overall
HAQDI score at week 4. No significant differences in the
percentages of patients with an increase in dose or with a
new prescription for either pain or disease-modifying
medications were observed between treatment groups.

Single-Blind Placebo Run-Out Period
Patients were studied for an additional 2 weeks after

discontinuation of treatment to assess potential rebound
effects. There was a small, transient increase in WASO on
days 1 and 3 of the run-out period, but these increases
were not significantly greater than baseline. WASO val-
ues in the eszopiclone group were below baseline from
day 4 to the end of the study (Figure 3A). Similarly, after
a transient decrease in TST on day 1 of the run-out period,
which was significantly lower than baseline (P = .01),
TST values in the eszopiclone group were at or above
baseline thereafter (Figure 3B). Sleep latency was signifi-
cantly below baseline throughout the run-out period
(P < .05: week 3, week 4, and double-blind average) (Fig-
ure 3C). Adverse events occurring after eszopiclone dis-
continuation included 3 patients with increased symptoms
of RA (3.9%) and 2 patients with tremor (2.6%); no other
events occurred in more than 1 patient.

Safety Outcomes
Overall AE rates (Table 3) were 67.5% in the es-

zopiclone group and 60.5% in the placebo group. The
most frequently reported AEs in eszopiclone-treated
patients were unpleasant taste (27.3%) and increased

Figure 2. Daytime Functioning: Mean Double-Blind
Averagesa

aThe analysis used an analysis of variance on rank-transformed data
with treatment and site as fixed effects.

*P < .05.
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symptoms of RA (18.2%) versus 0% and 9.2% in placebo-
treated patients, respectively. The proportion of subjects
with AEs assessed by the investigator as related to treat-
ment was similar between treatment groups with the ex-
ception of headache (7.8% in the eszopiclone group and
3.9% in the placebo group), pharyngitis (5.2% and 0%),
and unpleasant taste (27.3% and 0%). The incidence of
other clinically relevant central nervous system AEs was
low in both the eszopiclone and placebo groups (Table 3).

There were 2 serious AEs during the trial, 1 in each
treatment group, that were judged by the investigator
as not related to study drug. An event of severe
chest pain occurred in an eszopiclone-treated patient 3
days after completing the double-blind treatment period
(during the single-blind placebo run-out period). After
the patient was admitted to a hospital, cardiac causes were
ruled out, and the chest pain was judged to be musculo-
skeletal in etiology. There was no medication change, and

the patient completed the study. One placebo-treated
patient was diagnosed with papillary transitional cell
carcinoma of the bladder 5 days after starting double-
blind placebo treatment. Three placebo-treated patients
(3.9%) had AEs leading to discontinuation (lupus erythe-
matosus, bladder carcinoma, and heart palpitation). One
eszopiclone-treated patient (1.3%) discontinued because
of unpleasant taste.

DISCUSSION

The results of this preliminary study suggest that
nightly treatment with eszopiclone 3 mg in patients with
insomnia comorbid with RA resulted in significant im-
provements in self-reported measures of sleep induction,
maintenance, duration, depth, and quality and daytime in-
somnia symptoms, whether measured by telephone diaries
or by the validated ISI in the clinic, compared to placebo.

Table 2. Week 4 Health Assessment Questionnaire-Disability Index, Pain, and Rheumatoid Arthritis (RA) Assessments for
Patients Taking Placebo or Eszopiclonea

Placebo Eszopiclone

Outcome Measure Observed Value Change From Baseline Observed Value Change From Baseline P Valueb

SF-36 score
General health 52.27 (21.57) 0.84 (11.94) 54.05 (22.57) 2.41 (12.94) .2
Health transition 2.93 (0.96) 0.05 (0.84) 2.71 (1.02) –0.26 (0.78) .99
Physical functioning 48.47 (26.67) –0.92 (11.24) 51.62 (26.88) 1.01 (13.27) .1
Role physical 37.16 (39.96) –9.80 (41.75) 44.16 (39.09) 2.6 (35.49) .03
Role emotional 69.82 (41.72) 1.80 (38.58) 64.50 (39.86) –4.33 (42.01) .8
Social functioning 69.67 (24.59) 0.17 (21.31)  74.84 (26.24)  3.57 (20.86) .1
Bodily pain 47.20 (20.72) –0.88 (15.76) 53.35 (20.92) 4.81 (17.53) .01
Vitality 40.81 (21.45) 5.56 (19.58) 46.93 (24.30) 6.55 (20.53) .2

HAQDI scorec

Overall 0.93 (0.73) –0.09 (0.46) 1.06 (0.71) –0.06 (0.48) .7
Dressing/grooming 0.87 (0.93) –0.13 (0.82) 1.05 (0.97) –0.09 (0.89) .8
Arising 0.92 (0.92) –0.26 (0.75) 1.23 (0.89) 0.00 (0.79) .99
Eating 0.92 (0.92) –0.14 (0.74) 1.19 (0.95) –0.06 (0.86) .9
Walking 1.00 (0.91) –0.05 (0.66) 1.13 (0.95) 0.03 (0.73) .8
Hygiene 1.16 (1.18) –0.04 (0.79) 1.12 (1.06) –0.04 (0.64) .5
Reach 0.86 (0.83) –0.11 (0.59) 0.85 (0.82) –0.14 (0.62) .4
Grip 0.64 (0.71) –0.11 (0.57) 0.81 (0.69) –0.06 (0.58) .8
Activities 1.11 (0.87) 0.14 (0.75) 1.04 (0.85) –0.14 (0.68) .04

Pain severity score (previous day)d 1.71 (0.98) –0.07 (0.71) 1.54 (0.87) –0.22 (0.68) .09
Pain severity score (current day)d 1.60 (1.00) –0.11 (0.66) 1.43 (0.93) –0.17 (0.65) .3
Duration of morning stiffness (min) 93.99 (98.87) –17.91 (69.11) 90.10 (122.44) –0.26 (92.22) .8
ACR RA joint assessment

Swollen joint count 6.25 (6.57) –0.71 (5.49) 5.61 (5.40) –0.97 (5.87) .2
Tender joint count 8.96 (8.86) –0.37 (6.59) 6.43 (6.51) –1.53 (4.35) .03

Subjective Pain Severity 5.08 (2.73) 0.27 (2.04) 4.61 (2.69) –0.47 (2.58) .023
Assessment scale score

ASES scoree

Overall 6.23 (2.02) 0.17 (1.53) 6.54 (1.93) 0.61 (1.41) .05
Pain 5.22 (1.96) –0.09 (2.06) 5.87 (1.98) 0.67 (2.09) .006
Function 6.76 (2.65) 0.26 (1.63) 6.88 (2.49) 0.57 (1.73) .2
Other symptoms 6.27 (2.19) 0.21 (1.91) 6.55 (2.11) 0.5 (1.75) .1
Pain and other symptoms 5.79 (1.88) 0.09 (1.75) 6.24 (1.93) 0.62 (1.50) .02

aData are presented as mean (SD).
bP values from 1-sided analysis of covariance with change from baseline as the dependent variable, treatment and site as fixed effects, and baseline

as the covariate.
cNegative changes in HAQDI scales are improvements.
d0 = none, 1 = mild, 2 = discomforting, 3 = distressing, 4 = horrible, and 5 = excruciating.
eHigher scores are better.
Abbreviations: ACR = American College of Rheumatology, ASES = Arthritis Self-Efficacy Scale, HAQDI = Health Assessment Questionnaire-

Disability Index, SF-36 = 36-item Medical Outcomes Study Short-Form SF-36 General Health Survey.
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While there were no treatment differences in most of
the SF-36 domains, patients treated with eszopiclone re-
ported significant improvement in the role physical and
bodily pain domains relative to patients treated with pla-
cebo. While these 2 SF-36 domains have previously been
found to be sensitive to change in patients with RA,34 the
difference observed in this study could have been due to

Table 3. Adverse Events (all causalities) During the Double-
Blind Placebo Treatment Perioda

Placebo Eszopiclone
Adverse Event (n = 76) (n = 77)

Overall 46 (60.5) 52 (67.5)
Occurrence > 3% in either group

Unpleasant taste 0 (0) 21 (27.3)
Headache 6 (7.9) 8 (10.4)
Somnolence 2 (2.6) 3 (3.9)
Asthenia 2 (2.6) 5 (6.5)
Viral infection 2 (2.6) 5 (6.5)
Respiratory infection 7 (9.2) 3 (3.9)
Pharyngitis 2 (2.6) 8 (10.4)
Cough increased 1 (1.3) 3 (3.9)
Accidental injury 4 (5.3) 1 (1.3)
Rheumatoid arthritis 7 (9.2) 14 (18.2)
Back pain 3 (3.9) 1 (1.3)

Other clinically relevant central
nervous system adverse events

Overall 8 (10.5) 10 (13.0)
Somnolence 2 (2.6) 3 (3.9)
Dizziness 2 (2.6) 1 (1.3)
Nervousness 1 (1.3) 1 (1.3)
Abnormal dreams 0 (0) 1 (1.3)
Neuralgia 0 (0) 1 (1.3)
Abnormal thinking 0 (0) 2 (2.6)

aData are presented as n (%).
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Figure 3. Median Minutes at Baseline, End of Double-Blind
Phase, and Each of 14 Days During the Single-Blind Placebo
Washout Period

an unexplained deterioration in the role physical items in
the placebo group, rather than improvements in the
eszopiclone group.

In a 6-month study of nightly eszopiclone in patients
with primary chronic insomnia who did not have RA,
sleep and quality of life were consistently improved, but
the SF-36 domains of vitality and social functioning
showed the greatest improvements.35 These results sug-
gest that improvements in sleep perceptions may affect
different aspects of quality of life depending on whether
RA and chronic insomnia are both present or only chronic
insomnia (without RA) is present.

Treatment group differences were found in the activi-
ties domain of the HAQDI and the pain and pain and other
symptoms domains of the ASES. These results along with
the improvements in SF-36 domains of bodily pain and
role physical  and the significant reduction in tender joint
counts with eszopiclone suggest that improved perception
of sleep with 4 weeks of eszopiclone treatment was asso-
ciated with reduced perception of pain as measured using
a variety of validated assessments. However, caution must
be used when interpreting these secondary endpoints, as
no adjustments were made for multiple comparisons.

Previous studies of the treatment of sleep problems in
RA patients have yielded mostly discouraging findings.
Nonsteroidal anti-inflammatory drugs (tenoxicam, diclo-
fenac) helped with pain-related RA symptoms but did not
improve sleep in RA patients.19 Some early small pilot
studies suggested the combination of a NSAID and benzo-
diazepine might be useful for both the pain and sleep dis-
turbance in RA,36,37 but these results have not been con-
firmed in larger studies.
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In a small study, a benzodiazepine receptor agonist
showed improvements in sleep but did not show im-
provements in pain or other RA-related symptoms.37

Moreover, conventional sleep assessments showed only
small changes during treatment. Thus, the current find-
ings are more encouraging based on improvements rela-
tive to placebo on both self-reported sleep parameters and
pain-related measures (perception of pain, tender joint
count, and ability to function).

Unlike previously published studies of eszopiclone in
patients with primary insomnia35,38 or insomnia comorbid
with depression,23 generalized anxiety disorder,24 or peri-
menopausal transition,25 there was some evidence of
rebound insomnia in the current study on the first night
after discontinuation with respect to TST but not for SL
or WASO. Further investigations of rebound insomnia
in patients with RA are needed to determine whether
these patients are differentially affected by eszopiclone
discontinuation.

There was a higher incidence of AEs coded to “in-
creased symptoms of rheumatoid arthritis” with eszo-
piclone treatment relative to placebo (18.2% vs 9.2%),
which may be clinically relevant. In the current study,
eszopiclone did not worsen patients’ RA symptoms over 4
weeks of treatment, as the majority of AEs coded as in-
creased symptoms of RA lasted < 48 hours, and all but 2
of the 21 events were assessed by the investigator as unre-
lated to treatment. Moreover, only 2 AEs required a
change in treatment (1 in each treatment group), and none
led to study drug discontinuation.

A number of limitations of this study are important to
consider in interpreting the findings. First, this was a pilot
study in which 1-sided significance levels were used, and
there were no adjustments made for multiple comparisons
for secondary endpoints. Second, the restrictions on use
of concomitant medications may limit the generalizability
of the findings to the full population of patients with RA.
Third, the study duration was only 4 weeks; it remains to
be seen whether a longer duration may yield larger bene-
fit. Finally, no objective assessments of sleep or RA were
conducted.

In summary, eszopiclone treatment compared to pla-
cebo resulted in statistically significant improvements in
self-report measures of perceived sleep. Eszopiclone was
also associated with statistically significant reductions
in some pain parameters and measures of health-related
quality of life (bodily pain and role physical), physical
activities, and ability to function compared to placebo in
patients with insomnia comorbid with RA. On the basis
of these findings, future studies of eszopiclone in RA
and other pain disorders with comorbid insomnia are
warranted.
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