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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. 

Metlrods. A 12-week, randomized, double-blind 
study was designed to compare gabapentin (1,200-2,400 
mglday) (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 230% 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, -0.711). A significantly greater propor- 
tion of gabapentin-treated patients compared with 
placebo-treated patients achieved response a t  end point 
(51% versns 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 Outcomes Study (MOS) 
Sleep Problems Index, and the MOS Short Form 36 
vitality score, but not the mean tender point pain 
threshold or the Montgomery Asberg Depression Rating 
Scale. Gabapentin was generally well tolerated. 

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

Fibromyalgia is a common, chronic musculoskel- 
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 general population. is 
more common in women (3.4% of women and 0.5% of 
men) (3), and is associated with substantial morbidity 
and disability. 



The pathophysiology of fibromyalgia is unknown, 
but evidence suggests that fibromyalgia is itssociated 
with aberrant central nervous system (CNS) processing 
of  pain (4-7). As frequently observed in patients with 
ncuropathic o r  inflammatory pain conditions, fibromy- 
ttlgia paticnts often develop an increased response to 
painful stimuli (hyperalgcsia) end 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 charactcristic of central 
scnsitizzttion (8). Unlikc ncuropathic or  inflammatory 
pain disorders, fibromyalgia is not associitted with dam- 
age to or  a lesion of the peripheral nervous system or 

1 CNS (9). However, fibromyalgia may share pathogenic 
mechanisms with ncuropathic or  inflammatory pain 

1 conditions (10.1 I). 
I In preclinical pain models, gabapentin, a struc- 

turztl analog of the neurotransmitter y-aminobutyric acid 
(GABA), cxerted robust analgesic and anti-allodynic 
effects in syndromes secondary to sensitization of pain 
responses (12.13). but had minimal effccts in models of 
;tcutc, transient pain (14). Taylor c t  al (15) suggested 
that gabapentin did not appear to reduce immediate 
pain from injury, but appeared to he effective in reduc- 
ing abnormal hypersensitivity (:tllodynia and hyperalge- 
siit) induced by inflammatory re:,ponscs or  nerve injury. 
The  antinociceptivc effects of gabapentin are hypothe- 
sized to be mediated by modulation of calcium channels 
via a,S binding, modulation of transmission of GABA, 
iind possibly other additional unidentified mechanisms 
( 16). 

Gabapcntin has been found to have substantial 
analgesic effects in randomized, controlled clinicitl trials 
in diabetic neuropathy (17,18), postherpctic neuralgia 
(19.20). migrainc prophylaxis (21), and other ncuro- 
pathic pain conditions (22). In addition to its antinoci- 
ccptive properties, data from pleceho-controlled, ran- 
domized trials indicate that gabitpentin also has an 
anxiolytic cffcct and beneficial effccts on slcep (17.23- 
25). 

Bescd on these preclinical and clinical findings, 
we hypothesized that gabapentin would he safe and 
efficacious in reducing pain severity in patients with 
fihromyalgia. To test this hypothcsis. we conducted a 
ri~ndomizcd, double-blind, placebo-controlled, parallel- 
group, flexihle-dose study to assess thc safety and effi- 
cacy of gabapentin (dosage range 1,200-2,400 mglday, 
administcrcd in 3 doses) in 150 outpatients who met the 
American College of Rheumatology (ACR) critcria for 
fibromyalgi;~ ( I ) .  T o  our knowledge, this is the first 

randomized, controlled study of gabapentin in the treat- 
ment of fibromyalgia. 

PATIENTS AND METHODS 

Overview. The study was conducted in 3 outpatient 
research centers in the US. Enrollment hcgan in Scptemhcr 
2003. and the study was completed in January 2006. The 
various Institutional Review Boards approved the protocol, 
~tnd all paticnts provided wvrittcn informed consent z~ftcr the 
study was explained and their questions were answered hut 
hefore study procedures were initiated. Patients were identi- 
fied hy physician referral or response to ;In advertisement for 
a fihromyalgia medication trial. 

Entry criteria. Female or male paticnts werc eligible 
for the study if they were Z18 ycars of age and met tlic ACR 
criteria for fibromyalgia (I). Pntients with other rhcuniatic or 
medical disorders that contrihutcd to the symptoms of fihro- 
myalgia were excluded. Patients wcrc rcquired to score 2 4  on 
the average pain severity item of the Brief Pain Inventory 
(BPI) (26) at screening and randomization. Exclusion critcria 
consisted of the following: pain from traum;~tic injury or 
structural or regional rheumatic disease; rheumatoid arthritis. 
inflammatory arthritis, or autoimmune disease: unstahle med- 
icitl or psychiatric illness; lifetime history of psychosis, hypo- 
niania or m;~ni;t, epilepsy, or dementit: suhstancc ahusc in the 
last 6 months; serious risk of suicide: pregnancy or brcastfced- 
ing: un;~ccepti~hlc contr;tception in thl~sc of childbc;~ring po- 
tential; patients who, in the opinion of the investig;~tor, were 
treatment refractory; prior treatment with gahapentin or pre- 
g;th;tlin; and trcatmcnt with an investig;ttional drug within 30 
&tys of scrcening. Concomitant mcdic;gtion exclusions con- 
sisted of medications or herbal agents with CNS effects. with 
the exception of episodic use of sed;tting antihistamines (anti- 
dcprcssants required a 14-day washout period prior to hegin- 
ning study medication except for tluoxctinc, which rcquired a 
30-d;ly washout period): ;~n;rlgcsics, with thc exception of 
acet;~minophen or over-the-counter nonstcroid;tl ztntiintlam- 
matory drugs: and unconventional or sltcrnativc therapies. 

Study design. R~ticnts who met the entry critcria 
following the 7-60-day screening pb;~sc werc r;~ndornly as- 
signed to I o f 2  treatment groups, gahapcntin or pl;tccho, in ;I 

I:I ratio. Trcatmcnt was douhlc-blind for 12 wceks. Patients 
werc seen weekly for the first 2 wccks of the I?-weck therapy 
phase; thcrc;tftcr. study visits wcrc sclicduled at 2-week intcr- 
vats. P;~tients then entered into ;I l-wcck study-drug tapering 
pliasc. 

@~hitpcntin or matching pk~ccho w;~s titrz~tcd in the 
following manner: 3(l(l mg oncc a day i ~ t  hedtime for I week. 
300 mg twicc s day for I week, 300 mg twicc a day and 600 nig 
oncc ;I day ;tt hedtinic for 2 wceks. 600 mg 3 times a day for 2 
wccks. and 600 me twice ;I dav and 1.200 me oncc a d:tv it1 

- - .  
dosage was rcdoccd to a minimum of 1.200 mgldity. i~dminis- 
tercd 3 times a day. The study medication dose was st;~hlc for 
at lcast the last 4 wceks of the therapy pliasc. During the 
tapering pli;~sc. the dosktgc was decre;~scd hy 300 mddsy until 
discontinu;ttion. This study used ;I true intcnt-to-treat (IT) 
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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 reported measure BPI (short was pain form) severity average as pain measured severity by score the (26). self- , &&: 
which assesses average pain severity during the past 24 hours P.11."" 

nndom1l.d 
(0-10 scale, where 0 = no pain and 10 = pain as bad as you can tn=jso) 

imagine). There were several secondary outcome measures. PI.E.M ~.b.p.n!b 

Interference of pain with general activity, mood, walking 
ability, normal work, relationships with other people, sleep, 
and enjoyment of life was assesseh using the Bpi avkrage pain 
interference score (0-10 scale, where 0 = does not interfere 
and 10 = completely interferes). Response to treatment was 
defined ;a a t3(1% 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 
nrevious week. The total score ranees from 0 to 80: a hieher - 
score indicates a more negative impact. For the ten'der hint 
assessment, the Fischer dolorimeter with a I-cm2 rubber disk 
(30) was applied to the 18 tender point sites defined by the 
ACR (I), and the pressure was increased at a rate of I 
kg/cm2/second until the patient indicated verbally t h ~ t  helshe 
first felt discomfort or pain. The mean tender point pain 
threshold was calculated from the 18 points and recorded in 
kg/cm2. 

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 Impression of Improvement scale (1-7 scale, 
where I = very much better and 7 = very much worse), the 
Medical Outcomes Study (MOS) sleep measure (32), which 
consists of I2 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 Ratine Scale 133). a clinician-rated scale with 10 items that - \ ,  

measure apparent sadness, reported sadness, inner tension, 
reduced sleep, reduced appetite, concentration difficulties, 
lassitude, 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- 
scaies): bodily pain, general health, mental health, physical 
functioning, role-physical, role-emotional, social function, and 
vitalitv. 

Schedule of assessments. The screening protocol in- 
cluded the medical history and the Mini-International Neuro- 
psychiatric Interview (39,  and the Diagnostic and Statistical 
Manual of Mental Disorders. Fourth Edition, to identify axis I 
psychiatric disorders (36). Patients also 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 antibodyievel, erythrojte sedimentation rate, and 
rheumatoid factor), and completed 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 
Asherg 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 I 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 enrollment 
of 150 oatients to have at least 90% oower to detect a 
moderathy 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 a longitudinal 
analysis that compared the rate of change of the outcome 



GABAPENTIN IN FIBROMYALGIA TREATMENT 

Table I. Patient charactcristics and scores on cfRcacy nicasurcs at bascline. 

Trczttmcnt group 

Guhupentin Placcho 
in = 751 in = 751 

Age, years 
Women. no. (%) 
&ICC. no. (96) 

Whilc 
African American 
Asian 
Other 

Pztticnts with currcnt major dcpressivc disordcr, no. (96) 
Peticnts with currcnt nnxicty disordcr, no. (%)t 
Bricf Pain Inventory avcragc pain scvcrity scorc, rengc 0-10 
Bricf Pain lnvcntory average pain intcri, rcncc score, range 0-10 
FIO tot;tl scorc, range 0-80 
CGI Scvcrity scale scorc, rengc 1-7 
Mcan tender point pain thrcsliold, kgicm' 
Mcdical Outcomcs Study Slccp Pruhlcms lndcx scare. rangc 0-100 
Montgomcry Asbcrg Dcprcssion Rating Scale scorc, rangc 0-60 
SF-36 scorc, rangc 0-100 

Physical functiuning 
Rolc-physical 
Social functioning 
Bodily pain 
Mental hcalth ~-~~~~~~ ~~~~~~~~ 

Role-emotional 60.9 2 42.2 54.2 + 42.7 
Vitillity 21.7 + 15.1 20.1 2 16.7 
General he;slth 52.6 2 22.3 51.3 ? 24.7 

* Except whcrc indicated olhclwisc, v;tluus are the mean + SD. FlO = Fihromyalgia Impact Oucstion- 
neirc: CGI Scvcrity = Clinic;ll Glohal lnipressiun of Scvcrity; SF-36 = Medicid Outcomcs Study Shurt 
Form 3h. 
? Gcncrztlircd anxiety disordcr, punic disurdcr. aguraphuhin, posttraumatic strcss disordcr. or ohscssivc- 
cumpulsive disordcr. 
$ P < 0.05 versus phschu. 

during the treatment period hctwccn groups. The differcncc in 
rate o f  changc was cstimatcd by random rcgrcssion methods, 
;IS descrihedclscwhcrc 138.39). wc used a model for the mean - \ - - . ~  ,~ ~ ~ ~ 

~~ ~ 

of thc outcome variahlc that included terms for treatment. 
timc. trcatmcnt-by-time interaction, and center. Timc was 
modclcd as a continuous variahlc. To account for the corrcla- 
tion of ohsewations among participants, we uscd thc SAS 
proccdurc MIXED (SAS institute, Cary, NC) with the hcst 
fitting of thc follow in^ covari;tncc structures: unstructurcd. 

vaiions from all timc points from-811 patients who complcfcd a 
baseline ev:tlu:ttion. As a secondary analysis, changcs from 
hsselinc to end point (the last ohscrv;ttion carricd foward  
[LOCF] method) wcre analyzed using an analysis of variance 
model, with a term for ccnter. We also used this analysis as the 
primary analysis for thc SF-36, which was obtained only at 
hitsclinc and end point. 

The primary analysis for response to treatmcnt and for 
p;trticip;lnt ratings of global improvement was thc Cochran- 
M;intcl-Haenszcl tcst fur end point values, using LOCF. All 
;~n;tlyscs employing LOCF uscd all available ohsclvations of 
suhjccts who had at least one postbascline assessment. 

Thc primary an;~lysis for all variahlcs was based on the 

ITT samplc, which includcd ohscrvations o f  participants re- 
gardless of whether thcy were adherent to study medication 
treatment. Wc also pcrformcd a secondary analysis using only 
ohscwations from visits whilc patients werc adherent to study 
medication trcittmcnt. 

Wc evaluated the differences between groups in the 
incidence of treatment-emergent adverse cvcnts using Fishcr's 
cxact test. Wc comparcd the hascline charactcristics of cach 
group using Fisher's cxact tcst for categorical variables, and thc 
2-san~plc ,-test for continuous variahlcs. Treatment effects 
werc tested at a 2-sided significance lcvel of 0.05. 

RESULTS 

Patient disposition. A total o f  252 patients were 
screened t o  identify 150 w h o  met  t h e  en t ry  criteria.  They  
were  randomly assigncd t o  e i the r  t h e  gabapent in  ( n  = 

75) o r  t h e  placcbo (n = 75) group. Thir ty-one patients 
(21%) withdrew dur ing  t h e  12-week therapy phase, 18 
(24%) from t h e  gabapent in  g roup  a n d  13 (17%) from 
t h e  placebo group  (P = 0.42 by Fisher's exact test) 
(Figure I). Of 1,200 possihlc s tudy visits, t h e  number of 
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Figure 2. Mcan ohserved and estimntcd Brief E l i n  Inventory ;Ivcr;tgc 
pain severity scores in  the gtlhapcnlin ;!nd placeho groups during the 
I ?  \vceks of treatment. Estimdtcs wcrc oh1;tined hy longi1udin;tl 
analysis. 

observed visits was 1,077 (90.O%), 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 whitc (97%). There were no significant differences 
between the treatment groups in demographic or clinical 
variables (Table I ) .  For most outcome variables, there 
were no significant differences betwcen 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 I). 

Etlicncy. The median dosage at the end point for 
patients treated with gabapentin was 1,800 mglday (in- 
terquartile range 1,200-2,400 mglday). 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 hverage pain 
severity score response rates (defined as 230% 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 2 SD score at week 12 using LOCF 
3.8 i 2.2 for the gabapentin group versus 5.0 2 2.6 for 
the placebo group). The estimated mean difference in 
scores from baseline to wcek 12 was -0.95 (95% confi- 
dence interval [95% CI] - 1.68, -0.23) (P = 0.010). The 
results of the cnd point analysis for the secondary 
outcome mcasures were consistent with the findings 

Tsblr. 2. Ohscrved values and modul-hacd ustin~;~les o f  diffcrcnces in  ouvomc mulsurcs buwccn groups ;tllcr I?  ri,ccks <,I 1ru;ilmenl with 
g;\h.~pcntin or pkrchu" 

Diflcrcncc hutwcun gruups 
G;~hispuntin Pl;~cuho 

(n = 37) (n = 62) Estirn;ttc ('15?6 CI)? P 

Bricf Pain lnvcntury i!vcri!g~. pitin scvcrity scorc. range 11-111 3.2 2 ?.I1 4.6 t 2.0 -11.92 ( -  1.75. -11.71) 11.015 
Bricf Pain Inventurv swcrarc ";!in intcrfcruncc scorc. r;tnce 11-I11 2.2 2 2.2 3.0 2 2.8 -11..YI (-1.56. -0.07) 0.1132 - .  
F lQ  totitl scorc. range 11-811 211.2 2 15.1 37.3 t 18.1 -8.4 ( -  13.11. -3.3) 11.11111 
CGI  Scvcrily sc;tlc seorc. ribngc 1-7 3.1 2 1.11 3.8 t 1.3 - 1 1  ( I.118. -11.24) 0,0112 
Me;m lcndcr ooinl o:tin threshold. kdcm' 2.11 t O.~J 1.8 t 1.11 11.17 1-0.114. 11.30) 0.1 I . . - 
Medical Outcomcs Study Sleep Prohlcms Index score. range 11-1111 33.4 t 19.5 47.8 t 20.'1 - 11.5 ( -  IX.(r. -4.4) 1l.INlI 
Muntgomcry Ashcrg D~prcss io~ i  R,~ling Scalu score. r;!nge 11-60 9.1 2 0.4 l3.cJ 2 8.61 -2,7<1 (-6.13, l1.51>) 1l.Oh7 

' V.tlucs arc thc mean 2 SD. FlQ = Fihrnmyiblgi;! 1mp;tcl Oacstionni~irc: CGI  Scvcrily = Clinic;tl Glohsl lmprcssion a f  Scvcrily. 
t Eslim;xte is thc mu;m (wcek I 2  minub hbsuline) for g;th;tpcnlin minus thc mcsn (wuck I?  minus hitsclinu) for pl;tcchcr. Thc lust st;ttistic is the 
1re;tlmcnl-hy-time inter;bction turm, which represents thc n1u;tn diffcrencc in r;ltc crf ch;!nge heta,ccn l l lc g;llr;lpcntin and pl;lccha gmops. tvith linic 
rnodcled ;IS wccks sincc hselinc. The cslimale and <15% mnfidcnce intcrv;~l (05C/r CI)  wcrc ohu~incd by multiplying the trci l lnic~ll-hylinic 
inlcritctiun and '15% C I  hy I?. 
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100% 

Ir 
longitudinal and end point analyses were consistent with 

90% the findings obtained in the I I T  analysis. 
80% Safety. Of the 150 randomized patients, a total of 

70% 19 patients discontinued the study during the therapy 
= " 60% 

phase due to adverse events, with no significant differ- 
? nwome 

ONo Change ences between treatment groups ( I2  in the gabapentin : 50% 
0, 4 Bette1 group [16%] and 7 in the placebo group [9%]; P = 0.34, 

40% by Fisher's exact tcst) (Figure I). Gabapentin-trcated % 30% 
P ~ O O O 1 l m  petients reported dizziness, sedation, lightlieadedness, 

20% 
a,"o,onro 
"+,*aa" 
IWC 

and weight gain significantly more frequently than did 
10% placebo-treated patients (Table 3). Notably, there were 
0% no significant differences in weight change between 

Gabapantln (~=75) Placebo ( ~ ~ 7 5 )  gabapentin- and placebo-treated patients from bascline 
Fieurr. 3. Perticip;tnr rtttings of gloh;!l irnprovcmcnt ;[I week I? (I;M to end point, as measured in the clinic (mean 2 SD 
uhsuw;triun carried fonvard) in tile g;!h;tpentin and placeho groups. change 1.7 2 6.2 kg increase in the gabapentin group 

versus 1.1 2 5.8 kg increase in the placebo group) ( P  = 

obtained in the primary longitudinal analysis. The ana- 
lyses using only 0 b ~ e ~ a t i o I I ~  from visits a t  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 hchvecn erouDs -0.86 195% CI - 1.69. -0.041, P = - .  
0.039, for the longitudinal' analysis; -0.87 [95% CI 
- 1.63, -0.1 I], P = 0.025, for the end point analysis). 
The results of the secondary outcomes in both the 

Tahlc 3. Most frctiuenlly rcponed trc;hrrncnt-crncrgcnl i!dvcrse 
c\ 'c~Is*  

I-~C:,~;IU~C 20 (20.7: 1e121.3) 
Dizziness 10 (25.3)i 7 (9.3) 
Scd;tri<~n I 8  (24.O)i: 3 (4.0) 
N;turu;i 16(?1.3) 16 (21.3) 
Scrrnnolunuc I4 (18.7) b (8.0) 
Edema 12 (11~.0) 0 (8.0) 
Lighthc;~dudnus~ I I ( 14.7)s l(1.3) 
1nsunlni;l 9 (12.0) b (8.0) 
Di;!rrhc;b 8 (111.7) 5 (6.7) 
Ph;tryngiIis 7 (9.3) i I (14.7) 
Asthuni;t 6 (8.0) 5 (0.7) 
Dcprcssioa 6 (8.0) 3 (4.0) 
F~;~IUIC~CC 6 (n.111 4 (5.3) 
Ncwoosncss 6 (8.0) l(1.3) 
Weight g;lin 6 (S.ll)t I1 
Amhlyopin 5 (6.7) l(1.3) 
Anxicty 5 (h.7) 2 (2.7) 
Cold virw 5 (h.7) 1 1 ( 14.7) 
Drv rnoeth 5 (6.7) 3 (4.0) 

' V,ilou\ arc thc nurnhcr ( 5 i )  of ;tffuclcd pttticnts. Adverse cvenrs 
shown arc those rcported hy ;>I lc;tst 59; <of thc p;tticnts in thv 
gi!h;~pcntin group. 
f I' < Il.ll5 vcrsus pl;bucho. 
i P < 0.001 vcrsus pl;bocho. 
S I' < II.III vcrms plscchc~ 

~ ~ 

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, o r  EKGs. 

DISCUSSION 

In this 12-week, randomized, double-blind, 
flexible-dose trial, gabapcntin (1,200-2,400 mdday), 
compared with placebo, significantly reduced pain asso- 
ciated with fihromyalgia, 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 placeho experienced a signifi- 
cant reduction in their total level of pain interference on 
the  BPI.  A significantly g rea te r  propor t ion of 
gabapcntin-treated paticnts compared with placeho- 
treated paticnts achieved response at end point, dcfined 
as 230% reduction in the BPI average pain severity 
score from baseline to end point, which is considered to 
be a clinically mcaninglul change in pain intensity (40). 

Although fihromyalgia is defincd by the ACR 
criteria as ;I chronic, widcsprcad condition that is asso- 
ciatcd with pain at 21 I of 18 spccific tender point sites 
on the body (I) .  75-80% of paticnts with fihromyalgia 
also expcricncc fatigue and sleep disturhancc (I). In thc 
analysis of secondary outcomes, gahapcntin, compared 
with placcbo, signific~lntly improvcd sleep on the MOS 
Sleep Troblcms lndcx and the vitillity domain of the 
SF-36. Thus, trcatmcnt with gehepentin may result in 
broad relief of important Fymptom domains associ;ltcd 
with fibromy:llgi;i. Indeed, both clinicians and paticnts 
rated signific;~ntly greater global improvcmcnt with 
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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 placebo. 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) o r  
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 @day pregabalin compared with 
placebo. In addition, pregabalin was associated with 
significant improvement in othcr important symptom 
domains, including sleep and fatigue, and other mea- 
sures of health status. Pregabalin, like gabapentin, is 
thought to exert its antinociccptive effects primarily by 
modulation of calcium channels via a2S binding, which 
rcduces the relcase of several ncurotransmitters in- 
volved in pain processing, such as  glutamatc, noradren- 
alinc, and substance P (43). The results of thc pregabalin 
and g,bapcntin trials provide substantial cvidencc that 
a,& l~gands  have the potential to h e x f i t  patients with 
fibromyalgia. 

Gabapcntin was gcncrally wcll tolerated. Signifi- 
cantly more gabapentin-treated patients than placebo- 
trcatcd paticnts reported dizziness, sed;~tion, lighthead- 
edness, and weight gain, although upon clinical 
measurement, therc wcrc no significant differences in 
wcight 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 wcight gain. Thcre werc no significant diffcrcnccs 
between treatment groups in the number of patients who 
discontinued participation in the study due to treatment- 
emergent advcrse cvents. The safcty findings arc gencr- 
ally consistent with the findings in studies of gabapentin 
in paticnts with othcr pain disordcrs (22). 

This clinical trial was dcsigned to allow for a true 
17T  analysis. Thus, patient outcomes werc collected at 
:ill patient visits, regardless of thc patient's adherence to 

study medication. The advantage of  this design is that it 
preserves the validity of comparisons between trcatment 
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 a t  which partic- 
ipants remain adherent to assigned treatment (27). 
Therefore, we included secondary analyses that used a 
modified I T  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 treatment 
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 disordcr o r  psychosis, paticnts 
with comorbid rheumatologic o r  other painful musculo- 
skeletal disorders, or  those with unstable psychiatric or  
mcdical disordcrs because paticnts with thcsc conditions 
wcre excludcd from thc trial. 

In summary, this is the first randomized, placebo- 
controlled study to cvaluate gabapentin in the treatment 
of fibromyalgia. Thc results demonstrated that gabapen- 
tin, takcn for up to I2 weeks, is effective and safc in the 
trcatment of pain and other symptoms associated with 
fibromyalgia. 
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