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Gabapentin in the Treatment of Fibromyalgia

A Randomized, Double-Blind, Placebo-Controlled, Multicenter Trial
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Objective, To assess the efficacy and safety of
gabapentin in patients with fibromyalgia.

Methods. A 12-week, randomized, double-blind
study was designed to compare gabapentin (1,200-2,400
mg/day) (n = 75 patients) with placebo (n = 75 pa-
tients) for efficacy and safety in treating pain associated
with fibromyalgia. The primary outcome measure was
the Brief Pain Inventory (BPI) average pain severity
score (range 0-10, where 0 = no pain and 10 = pain as
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bad as you can imagine). Response to treatment was
defined as a reduction of =30% in this score. The
primary analysis of efficacy for continuous variables
was a longitudinal analysis of the intent-to-treat sample,
with treatment-by-time interaction as the measure of
effect.

Results. Gabapentin-treated patients displayed a
significantly greater improvement in the BPI average
pain severity score (P = 0.015; estimated difference
between groups at week 12 = —0.92 [95% confidence
interval —1.75, —0.71]). A significantly greater propor-
tion of gabapentin-treated patients compared with
placebo-treated patients achieved response at end point
(51% versus 31%; P = 0.014). Gabapentin compared
with placebo also significantly improved the BPI aver-
age pain interference score, the Fibromyalgia Impact
Questionnaire total score, the Clinical Global Impres-
sion of Severity, the Patient Global Impression of
Improvement, the Medical Qutcomes Study (MOS)
Sieep Problems Index, and the MOS Short Form 36
vitality score, but not the mean tender peoint pain
threshold or the Montgomery Asberg Depression Rating
Scale. Gabapentin was generally well tolerated.

Conclusion. Gabapentin (1,200-2,400 mg/day) is
safe and efficacious for the treatment of pain and other
symptoms associated with fibromyalgia.

Fibromyalgia is a common, chronic musculoske!-
etal pain disorder that is characterized by widespread
pain and tenderness and is frequently accompanied by
fatigue, insomnia, depression, and anxiety (1,2). Fibro-
myalgia occurs in ~2% of the US generaf population, is
more common in women (3.4% of women and 0.5% of
men) (3), and is associated with substantial morbidity
and disability.
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The pathophysiology of fibromyalgia is unknown,
but cvidence suggests that fibromyalgia is associated
with aberrant central nervous system (CNS) processing
of pain (4-7). As frequently observed in patients with
neuropathic or inflammatory pain conditions, fibromy-
algia patients often develop an increased response to
painful stimuli (hyperalgesia) and experience pain from
stimuli that are not usually noxious (allodynia) (6),
which may reflect enhanced CNS processing of both
painful and other stimuli ihat is characteristic of central
sensitization (8). Unlike neuropathic or inflammatory
pain disorders, fibromyalgia is not associated with dam-
age to or a lesion of the peripheral nervous system or
CNS (9). However, fibromyalgia may share pathogenic
mechanisms with neuropathic or inflammatory pain
conditions (10,11}

In preclinical pain models, gabapentin, a struc-
tural analog of the neurotransmitter y-aminobutyric acid
(GABA), cxerted robust analgesic and anti-allodynic
cffects in syndromes secondary to sensitization of pain
responses (12,13), but had minimal effects in models of
acutc, transient pain (14). Taylor et al (15) suggested
that gabapentin did not appear to reduce immediate
pain from injury, but appeared to be cffective in reduc-
ing abnormal hypersensitivity (allodynia and hyperalge-
sia) induced by inflammatory responses or nerve injury,
The antinociceptive effects of gabapentin are hypothe-
sized 1o be mediated by modulation of calcium channels
via a8 binding, modulation of transmission of GABA,
and possibly other additional unidentified mechanisms
(16).

Gabapentin has been found to have substantial
analgesic effects in randomized, controlled clinical trials
in diabetic neuropathy (17,18), postherpetic neuralgia
{19,20), migraine prophylaxis (21), and other necuro-
pathic pain conditions (22). In addition to its antinoci-
ceptive properties, data from placebo-controlled, ran-
domized trials indicate that gabapentin also has an
anxiolytic effect and beneficial effects on sleep (17,23-
25).

Based on these preclinical and clinical findings,
we hypothesized that gabapentin would be safe and
efficacious in reducing pain scverity in patients with
fibromyalgia. To test this hypothesis, we conducted a
randomized, double-blind, placebo-controlled, parallel-
group, flexible-dose study to assess the safety and effi-
cacy of gabapentin (dosage range 1,200-2,400 mg/day,
administered in 3 doses) in 150 outpatients who met the
American College of Rheumatology (ACR) criteria for
fibromyalgia (1). To our knowlcedge, this is the first
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randomized, controlled study of gabapentin in the treat-
ment of fibromyalgia.

PATIENTS AND METHODS

Overview, The study was conducted in 3 outpaticnt
rescarch centers in the US. Enrollment began in September
2003, and the study was completed in January 2006. The
various Institutional Review Boards approved the protocol,
and all patients provided written informed consent after the
study was explained and their questions were answered but
before study procedures were initiated. Patients were identi-
fied by physician referral or response to an advertisement tor
a fibromyalgia medication trial,

Entry criteria. Female or male patients were cligible
for the study if they were =18 years of age and met the ACR
criteria for fibromyalgia (1). Paticnts with other rheumatic or
medical disorders that contributed to the symptoms of fibro-
myalgia were excluded. Patients were required 1o score =4 on
the average puin scverity item of the Brief Pain Inventory
(BPI} {26} at screening and randomization. Exclusion criteria
consisted of the following: pain from traumatic injury or
structural or regional rtheumatic discase; rheumatoid arthritis,
inflammatory arthritis, or autoimmunc disease; unstable med-
ical or psychiatric iliness; lifetime history of psychosis, hypo-
mania or mania, epilepsy, or dementia: substance abuse in the
last &6 months; serious risk of suicide; pregnancy or breastfeed-
img; unacceptable contraception in those of childbearing po-
tential; patients who, in the opinion of the investigator, were
treatment refractory; prior treatment with gabapentin or pre-
gabalin; and treatment with an investigational drug within 30
days of sercening. Concomitant medication exclusions con-
sisted of medications or herbal agents with CNS cffects, with
the exception of episodic use of sedating antihistamines (anti-
depressants required a 14-day washout period prior to begin-
ning study medication except for fluoxetine, which required a
J-day washout period): analgesics, with the exception of
acetaminophen or over-the-counter nonsteroidal antiinflam-
matory drugs; and unconventional or alternative therapies.

Study design. Paticnts who met the entry criteria
following the 7-60-day screcning phase were randomly as-
signed to 1 of 2 treatment groups, gabapentin or placebo, in a
1:1 ratjo. Treatment was double-blind tor 12 wecks. Paticnts
were scen weekly for the first 2 weeks of the 12-weck therapy
phiase; thereafter, study visits were scheduled at 2-week inter-
vals. Patients then entered into a -week study-drug tapering
phase.

Gabapentin or matching placebo was titrated in the
following manner: 300 mg once a day at bedtime for 1 wecek.
300 mg twice a day for 1 week, 300 mg twice a day and 600 mg
ance a day at bedtime for 2 weeks, 6(0) mg 3 times a day for 2
weeks, and 600 mg twice a day and 1,200 mg once a day at
bedtime (2400 mg/day) for the remainder of the study begin-
ning at week 6. Il a patient could not tolerate 2,400 mg/day, the
dasage was reduced to a minimum of 1,200 mg/day, adminis-
tered 3 times a day. The study medication dose was stable for
at least the last 4 weeks of the therapy phase. During the
tapering phase, the dosage was decreased by 300 mg/day until
discontinuation. This study used a true intent-to-treat (1TT)
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design, whereby patients were assessed regardless of adher-
ence to study medication treatment (27,28).

Outcome measures. The protocol-defined primary out-
come measure was pain severity as measured by the self-
reported BP1 (short form) average pain severity score (26),
which assesses average pain severity during the past 24 hours
(0-10scale, where 0 = no pain and 10 = pain as bad as you can
imagine). There were several secondary outcome measures.
Interference of pain with general activity, mood, walking
ability, normal work, relationships with other people, sleep,
and enjoyment of life was assessed using the BPI average pain
interference score (0-10 scale, where 0 = does not interfere
and 10 = completely interferes). Response to treatment was
defined as a =30% reduction in the BPI average pain severity
score.

The overall impact of fibromyalgia was measured using
the Fibromyalgia Impact Questionnaire (FIQ) (29), a self-
administered questionnaire that is used to measure compo-
nents of health status that are affected by fibromyalgia over the
previous week. The total score ranges from @ to 80; a higher
score indicates a more negative impact. For the tender point
assessment, the Fischer dolorimeter with a l-cm?® rubber disk
{30) was applied to the 18 tender point sites defined by the
ACR (1), and the pressure was increased at a rate of 1
kgfem*/second until the patient indicated verbally that he/she
first felt discomfort or pain. The mean tender point pain
threshold was calculated from the 18 points and recorded in
kg/em™.

Other measures included the Clinical Global Impres-
sion of Severity scale (1-7 scale, where 1 = normal, not at all
ill, and 7 = among the most extremely ill patients) (31), the
Patient Global [mpression of Improvement scale (1-7 scale,
where 1 = very much better and 7 = very much worse), the
Medical Qutcomes Study (MOS) sleep measure (32), which
consists of 12 items that assess key constructs of sleep and
generates a Sleep Problems Index that measures sleep ade-
quacy and disturbance, and the Montgomery Asberg Depres-
sion Rating Scale (33), a clinician-rated scale with 10 items that
measure apparent sadness, reported sadness, inner tension,
reduced sleep, reduced appetite, concentration difficulties,
lussitude, inability to feel, pessimistic thoughts, and suicidal
thoughts, Additional patient-reported health outcomes were
measured using the MOS Short Form 36 (SF-36) health survey
(34}, which consists of 36 items in 8 health domains (sub-
scales): bodily pain, general health, mental health, physical
functioning, role—physical, role—emotional, social function, and
vitality.

Schedule of assessments. The screening protocol in-
cluded the medical history and the Mini-International Neuro-
psychiatric Interview (33), and the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, to identify axis
psychiatric disorders {36). Patients alsc underwent a physical
examination, electrocardiography (EKG), and laboratory tests
(hematologic studies, chemistry panel, urinalysis, serum preg-
nancy test, urine drug screening, thyroid-stimulating hormone,
antinuclear antibody level, erythrocyte sedimentation rate, and
rheumatoid factor), and compieted the BPI. At the random-
ization visit, and at each subsequent visit until the end of the
therapy phase, the BPI, FIQ, and Clinical Global Impression
of Severity scale were completed, vital signs were checked, and
adverse events and concomitant medication were reviewed.
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Figure 1. Disposition of study patients from screening to completion
of the trial.

Weight and height were measured at randomization,
and weight was measured again at the end of the therapy
phase, The mean tender point pain threshold, the Montgomery
Asberg Depression Rating Scale, and the MOS sleep measure
were conducted at randomization and at weeks 4, 8, and at the
end of the therapy phase or week 12, The Patient Global
Impression of Improvement scale was completed at week 1 and
at all subsequent visits. The SF-36 was performed at random-
ization and at the end of the therapy phase. Laboratory tests
{hematologic and chemistry studies) and the EKG were re-
peated at week 8 (urine pregnancy test conducted at weeks 4
and 8), and a physical examination, EKG, and a urine preg-
nancy test were conducted at the end of the therapy phase.

Statistical analysis. This study required the enroliment
of 150 patients to have at least 90% power to detect a
moderately large effect size (0.60) for gabapentin using point
and variance estimates based on the results of the Arnold et al
study comparing fluoxetine with placebo (37). The BPI average
pain severity score was chosen a priori as the primary outcome
measure to test the efficacy of gabapentin in the treatment of
pain associated with fibromyalgia. Type I error was controlled
at a significance level of 0.05 for the analysis of this primary
variable. Several secondary efficacy measures were included to
confirm the findings of the primary measure. A multiplicity
adjustment was not performed for the secondary measures
because it was not the intent of the study to assess the
secondary measures at the same experimental significance
level as was established for the primary outcome variable.

For the primary analysis of continuous variables col-
lected at more than 2 time points, we used 2 Jongitudinal
analysis that compared the rate of change of the outcome
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Table t, Paticnt characteristics and scores on efficacy measures at baseline*

Treatment group

Gabapentin Piacebo
(n =175) (n = 75)
Age, years 49.2 = 0.6 473+ 118
Womer, no. (%) 70(93.3) 65 (86.7)
Race, no. (9%)
Whitc 73 (97.3) 73 (97.3)
African American 1 (1.3} 1{1.3)
Asian 1(1.3) 0
Other i} 1(1.3)
Patients with current major depressive disorder, no. (%) 14 (18.7) 15 (20.0)
Patients with curremt anxiety disorder, no. (%)t 8(10.7) 6 (8.0)
Bricf Pain Inventory average pain severity score, range 0-10 5714 60 = 1.5
Bricf Pain Inventory average pain interi rence score, range 0-10 4.7 + 2.0f 53+ 19
FIQ} total score, range 0-80 463+ 115 47.7 = 10.3
CGI Scverity scale score, range 1-7 4.4 0.6 43 x0.6
Mean tender point pain threshold, kg/em® 18 = 0.7 1.7 x0.7
Medical Qutcomes Study Sleep Problems Index score, range 0-100 56.0 = 16.3 558 = 183
Montgomery Asberg Depression Rating Scale score, range 0-60 15972 17.1 £ 7.6
SF-36 score, range 04-100
Physical functioning 476226 46.1 * 21.2
Role-physical 19.0 + 28.4 11.3 = 203
Social functioning 61.7 £ 25.7 57.8 = 23.1
Bodily pain 370+ 13.1% 323=x 142
Mental health 67.6 = 17.1 64.3 = 20.5
Role-emotional 60.9 = 422 54,2+ 427
Vitality 217 £ 15.1 20.1 > 16.7
General health 52.6 + 223 51.3 = 24.7

* Except where indicated otherwise, values are the mean = SD. FIQ

Fibromyalgia impact Question-

naire; CGI Severity = Clinical Global Impression of Severity; SF-36 = Medical OQutcomes Study Short

Form 36.

+ Generalized anxiety disorder, panic disorder, agoraphobia, postiraumatic stress disorder, or obsessive-

compulsive disorder.
P < 0,05 versus placebo.

during the weatment period between groups. The difference in
ratc of change was estimated by random regression methods,
as described elsewhere (38,39). We used a model for the mean
of the outcome variable that included terms for treatment,
time, treatment-by-time interaction, and center. Time was
modeled as a continuous variable. To account for the correla-
tion of observations among participants, we used the SAS
procedure MIXED (SAS Institute, Cary, NC) with the best
fitting of the following covariance structures: unstructured,
first-order heterogeneous autorcgressive, and first-order auto-
regressive. The longitudinal analyses used all available obser-
vations from all time points from all patients who completed a
bascline cvaluation. As a secondary analysis, changes from
baseline to end point (the last observation carried forward
[LOCF] method) were analyzed using an analysis of variance
model, with a term for center. We also used this analysis as the
primary analysis for the SF-36, which was obtained only at
baseline and end point.

The primary analysis for response to treatment and for
participant ratings of global improvement was the Cochran-
Mantel-Haenszel test for end point valucs, using LOCF. All
analyses employing LOCF used all available observations of
subjects who had at least one postbascline assessment,

The primary analysis for all variables was based on the

ITT samiple, which included observations of participants re-
gardless of whether they were adherent to study medication
treatment. We also performed a secondary analysis using only
observations from visits while patients were adherent to study
medication treatment,

We evaluated the differences between groups in the
incidence of treatment-emergent adverse events using Fisher's
cxact test. We compared the baseline characteristics of cach
group using Fisher's exact test for categorical variables, and the
2-sample (-test for continuous variables. Treatment effects
were tested at a 2-sided significance level of 0.05.

RESULTS

Patient disposition. A total of 252 patients were
screened to identify 150 who met the entry criteria. They
were randomly assigned to either the gabapentin (n =
75) or the placebo (n = 75) group. Thirty-one patients
(21%) withdrew during the 12-week therapy phase, 18
(24%) from the gabapentin group and 13 (17%) from
the placebo group (P = 0.42 by Fisher’s exact test)
(Figure 1). Of 1,200 possible study visits, the number of

‘—————
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Figure 2, Mcan observed and estimated Brief Pain [nventory average
pain severity scores in the gabapentin and placebo groups during the
12 weeks of treatment. Estimates were obtained by longitudinal
analysis.

observed visits was 1,077 (90.0%), of which 989 (82.4%
of total possible) were obtained while participants were
adherent to study medication treatment.

Baseline clinical and demographic characteris-
tics. The majority of the patients were women (90%)
and white (97%). There were no significant differences
between the treatment groups in demographic or clinical
variables (Table 1). For most outcome variables, there
were no significant differences between the groups at
baseline. However, the groups had significantly different
ratings in the BPI average pain interference score and
the bodily pain domain of the SF-36 (Table 1).

ARNQOLD ET AL

Efficacy. The median dosage at the end point for
patients treated with gabapentin was 1,800 mg/day (in-
terquartile range 1,200-2,400 mg/day). The mean BPI
average pain severity scores decreased over time in both
treatment groups, but more so in the gabapentin group
(Figure 2). In the primary longitudinal analysis, com-
pared with the placebo group, the gabapentin group had
a significantly greater improvement in the BPI average
pain severity score (Table 2). Gabapentin was also
significantly superior to placebo in all secondary efficacy
measures except for the mean tender point pain thresh-
old and the Montgomery Asberg Depression Rating
Scale (Table 2). Analysis of the BPI uverage pain
severity score response rates (defined as =30% reduc-
tion from baseline to end point} revealed a significant
difference between patients treated with gabapentin {38
of 75 [51%]) compared with patients treated with pla-
cebo (23 of 75 [31%]) (P = 0.014). Compared with
placebo, gabapentin was associated with a significantly
higher level of global improvement in patient ratings at
the end point (P < 0.001) (Figure 3). The vitality domain
of the SF-36 was the only domain that improved signif-
icantly more in the gabapentin group compared with the
placebo group (P = 0.032) (data not shown).

In the secondary end point analysis of the pri-
mary outcome measure, the gabapentin group had sig-
nificantly greater improvement in the BPI average pain
severity score (mean * SD score at week 12 using LOCF
3.8 = 2.2 for the gabapentin group versus 5.0 * 2.6 for
the placebo group). The estimated mean difference in
scores from baseline to week 12 was —0.95 {95% confi-
dence interval [95% Cl1] —1.68, —0.23) (P = 0.010). The
results of the end point analysis for the secondary
outcome measures were consistent with the findings

Table 2. Observed values and madel-hased estimates of differences in outcome measures between groups after 12 weeks of treaiment with

gabupentin or placebo™

Difference hetween groups

Gabapentin Placcho

(n =37 (n = 62) Estimate (95% ClIyf P
Bricf Pain laventory average pain severity score, range 0-10 32230 4.6 26 -2 (-1.75, -0.71) (L015
Brief Pain Inventory average pain interference score, range 0-10 1222 Jox28 —0.81 (- 1.56. —0.07) 0032
FIQ total score, range 0-80 262 |51 373+ 181 -84 (—13.0, -3.3) 0.0601
CGI Severity scale seore, range 1-7 K = 3813 —(6h (— 108, —0.24) 0.002
Mean tender point pain threshold, kg/em? 0209 1810 117 (—0.04, 1.39) U1t
Medical Qutcomes Study Sleep Problems Index score, range O-1( 334214935 47.8 = ALY — 113 (- 18.6. 4.4} .00t
Montgomery Asberg Depression Rating Scale score, range (-60 9.1 x94 139289 =279 {-06.13,0.50) 0.067

* Values are the mean = SD. FIQ = Fibromyalgia Impact Questionnaire: CGI Severity = Clinical Global Impression of Severity.

T Estimate is the mean (week 12 minus baseline) for gubapentin minus the mean (week 12 minus baseling) for placebo. The test statistic is the
treatment-hy-time interaction term, which represents the mean differenee in rate of change between the gabapentin and placebo groups, with time
madeted as weeks since baseline, The estimate and 95% confidence interval (95% CI) were obtained by multiplying the treatment-by-time

interaction and 95% CI by 12,
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Figure 3. Participant ratings of global improvement at week 12 (last
abservation carricd forward) in the gabapentin and placebo groups.

obtained in the primary longitudinal analysis. The ana-
lyses using only observations from visits at which partic-
ipants remained adherent to study medication treatment
also showed significant improvement in the BPI average
pain severity score (at week 12, estimated mean differ-
ence between groups —0.86 [95% CI —1.69, —0.04], P =
0.039, for the longitudinal analysis; —0.87 [95% CI
=163, —0.11), £ = (1025, for the end point analysis).
The results of the secondary outcomes in both the

Table 3. Most frequently reported  treatment-emergent  adverse
evenls®

Guabapentin Placebo
(n = 75) {n = 75)
Headache 20(26.7; 16{2§.3)
Dizziness 19(25.3)7 7.3
Sedution I8 (24.0)z JEm
Nuusca 16(21.3) 16 (21.3)
Somnolence 14 {18.7) 6 (8.0)
Edema 12 (16.0) 6 (8.0)
Lightheadedness 11 (14.7)% 1¢1.3)
Insomniu 9(12.0) 6 (8.0)
Diarrhea 8(10.7) 5{6.7)
Pharyngitis T(9.3) 11 {14.7)
Asthenia 6 (8.0 5(6.7)
Depression 6 (8.0) 340
Flatulence 6 (8.0) 4(5.3)
Nervousness 6 (8.0) 1(1.3)
Weight giin 6 (3.0)F 0
Ambiyopia 5(6.7) 1{1.3)
Anxicty 3(6.7) 2(2.7)
Cold virus 5(6.7) 1 (147
Dry mouth 5(6.7) 34

* Values are the number (%) of affected patients. Adverse cvents
shown are those reported by at least 3% of the patients in the
wabapentin group.

TP < (L05 versus placebo.

P < 0001 versus placebo.

§ P < 0.01 versus placeho.
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longitudinal and end point analyses were consistent with
the findings obtained in the I'TT analysis.

Safety, Of the 150 randomized patients, a total of
19 patients discontinued the study during the therapy
phase due to adverse events, with no significant differ-
ences between treatment groups (12 in the gabapentin
group [16%] and 7 in the placebo group [9%]; P = (1.34,
by Fisher’s exact test) (Figure 1). Gabapentin-treated
patients reported dizziness, sedation, lightheadedness,
and weight gain significantly more frequentiy than did
placebo-treated patients (Table 3}). Notably, there were
no significant differences in weight change between
gabapentin- and placebo-treated patients from baseline
to end point, as measured in the clinic (mean = SD
change 1.7 * 6.2 kg increase in the gabapentin group
versus 1.1 * 5.8 kg increase in the placebo group) (P =
0.56). Most treatment-emergent adverse events were
mild to moderate in severity, and there were no signifi-
cant group differences in the percentage of serious
treatment-emergent adverse events. There were no clin-
ically important findings in the laboratory results, phys-
ical examinations, or EKGs.

DISCUSSION

In this 12-week, randomized, double-blind,
flexible-dose trial, gabapentin (1,200-2,400 mg/day),
compared with placebo, significantly reduced pain asso-
ciated with fibromyalgia, as measured by the BPI aver-
age pain severity score, which was the primary efficacy
measure. In addition, patients taking gabapentin com-
pared with those taking placebo experienced a signifi-
cant reduction in their total level of pain interference on
the BPI. A significantly greater proportion of
gabapentin-treated patients compured with placebo-
treated patients achieved response at end point, defined
as =30% reduction in the BPI average pain severity
score from baseline to end point, which is considered to
be a clinically meaningful change in pain intensity (40).

Although fibromyalgia is defined by the ACR
criteria as a chronic, widespread condition that is asso-
ciated with pain at =11 of 18 specific tender point sites
on the body (1), 75-80% of patients with fibromyalgia
also experience fatigue and sleep disturbance (1). In the
analysis of secondary outcomes, gabapentin, compared
with placebo, significantly improved slecp on the MOS
Sleep Problems Index and the vitality domain of the
SF-36. Thus, treatment with gabapentin may result in
broad relief of important svmptom domains associated
with fibromyalgia. Indeed, both clinicians and paticnts
rated significantly greater global improvement with




gabapentin compared with placebo, and gabapentin-
treated patients reported significant reduction in the
total impact of fibromyalgia.

Other secondary outcomes, including depressive
symptoms and tender point pressure pain thresholds, did
not significantly improve in patients taking gabapentin
compared with those taking placebe. The mean Mont-
gomery Asberg Depressive Rating Scale scores at base-
line were mild, which may have limited the possibility for
significant change in depressive symptoms, although the
gabapentin-treated patients showed numerically supe-
rior improvement in depressive symptoms compared
with patients taking placebo. Tender points have been
unresponsive in some previous clinical trials of fibromy-
algia (41), suggesting that they may be less responsive to
treatment than other symptoms of fibromyalgia (42) or
that gabapentin may not affect the underlying mecha-
nism that causes tender points.

The results of the present study are consistent
with the pregabalin trial of fibromyalgia (43) in which
pain, but not tender points, significantly improved in
patients taking 450 mg/day pregabalin compared with
placebo. In addition, pregabalin was associated with
significant improvement in other important symptom
domains, including sleep and fatigue, and other mea-
sures of health status. Pregabalin, like gabapentin, is
thought to exert its antinociceptive effects primarily by
modulation of calcium channels via .8 binding, which
reduces the relecase of several neurotransmitters in-
volved in pain processing, such as glutamate, noradren-
aline, and substance P (43). The resulis of the pregabalin
and aubapentin trials provide substantial evidence that
-0 ligands have the potential to benefit patients with
fibromyalgia.

Gabapentin was gencrally well tolerated. Signifi-
cantly more gabapentin-treated patients than placebo-
treated patients reported dizziness, sedation, lighthead-
edness, and weight gain, although upon clinical
measurement, there were no significant differences in
weight gain between patient groups. Most gabapentin-
treated patients who reported weight gain also reported
edema, which may explain some of the patients’ percep-
tion of weight gain. There were no significant differences
between treatment groups in the number of patients who
discontinued participation in the study due to treatment-
emergent adverse cvents. The safety findings arc gener-
ally consistent with the findings in studies of gabapentin
in paticnts with other pain disorders (22).

This clinical trial was designed to allow for a true
ITT analysis. Thus, patient outcomes were collected at
all patient visits, regardless of the patient’s adherence to
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study medication. The advantage of this design is that it
preserves the validity of comparisons between treatment
groups established by randomization {27,28). However,
there continues to be debate about the advantages and
disadvantages of this design compared with one in which
data are included only from time points at which partic-
ipants remain adherent to assigned treatment (27).
Therefore, we included secondary analyses that used a
modified ITT design in which only outcomes from the
visits during which participants remained adherent to
medication treatment were included in the analyses.
Importantly, the results of these secondary analyses
were consistent with the primary analysis.

Several limitations of this study should be consid-
ered. First, because the trial was 12 weeks in duration,
the results may not generalize to longer treaiment
periods, and the long-term efficacy of gabapentin should
be explored in future clinical trials. Second, the treat-
ment groups were relatively small, and the study may
have lacked the power to detect potentially relevant
differences between groups, particularly on tender
points, Third, the trial used a flexible-dose design, which
limited our ability to establish a single effective dose of
gabapentin, although the median dose of gabapentin
used in the present study is within the range recom-
mended for the treatment of other chronic pain disor-
ders (22). Finally, the results of the trial may not
generalize to patients with some comorbid psychiatric
disorders, such as bipolar disorder or psychosis, paticnts
with comorbid rheumatologic or other painful musculo-
skeletal disorders, or those with unstable psychiatric or
medical disorders because patients with these conditions
were excluded from the trial.

In summary, this is the first randomized, placebo-
controlled study to evaluate gabapentin in the treatment
of fibromyalgia. The results demonstrated that gabapen-
tin, taken for up to 12 weeks, is effective and safe in the
treatment of pain and other symptoms associated with
fibromyalgia.
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