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Pregabalin for fibromyalgia: 
Some relief but no cure

ABSTRACT■■

What is the role of pregabalin (Lyrica) in the treatment 
of fibromyalgia? In this article the authors explore the 
putative pathophysiology of fibromyalgia, pregabalin’s 
mechanism of action and evidence of efficacy, and its 
emerging role in treating this challenging disease.

KEY POINTS■■

Several lines of evidence point to functional abnormali-
ties in the central nervous system as being responsible 
for fibromyalgia.

Clinical trials found pregabalin superior to placebo. Nev-
ertheless, patients need to have reasonable expectations 
of its possible benefit.

In most patients with fibromyalgia, a multidisciplinary 
approach is used to treat pain, sleep disturbance, and 
fatigue, along with comorbidities such as neurally medi-
ated hypotension and psychiatric disorders.

Research with pregabalin enhances our understanding 
of fibromyalgia and may point the way to future treat-
ments. 
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P regabalin (Lyrica) is a novel analogue of 
the neurotransmitter gamma aminobutyr-

ic acid (GABA) with analgesic, anticonvul-
sant, and anxiolytic activity. Its approval by 
the US Food and Drug Administration (FDA) 
in 2007 for the treatment of fibromyalgia made 
it the first drug approved for this indication. 
Until then, management of fibromyalgia en-
tailed drugs to treat pain, sleep, fatigue, and 
psychological disorders, and a strong emphasis 
on exercise and physical therapy.
 Those who still question the validity of fi-
bromyalgia as a diagnosis object to drug com-
panies “benefiting” from the sale of such drugs.1 

But many hail pregabalin as an important ad-
vance in our understanding of the pathogenesis 
of fibromyalgia and how to treat it. A key ques-
tion remains: How will pregabalin fit into the 
treatment of this often-challenging disease?

FROM FIBROSITIS TO FIBROMyalgIa ■

Fibromyalgia is a syndrome characterized by 
widespread pain. Chronic muscular pain is a 
common problem, but fibromyalgia is distin-
guished from other pain disorders by additional 
findings, such as consistent areas of tenderness 
(tender points), nonrestorative sleep, severe 
fatigue, and frequent psychological comorbidi-
ties such as depression and anxiety.
 Fibromyalgia was originally termed “fibro-
sitis” in 1904 by Sir William Gowers, who de-
scribed it as a painful condition of the fibrous 
tissue, which he believed was due to inflamma-
tion in the muscles.2,3 For several decades, re-
search was dedicated to looking for pathology 
in the muscle tissue, which was thought to be 
the major source of pain for most patients with 
fibromyalgia.
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 In the mid-1970s, Dr. H. Moldofsky, a 
noted sleep researcher, reported on abnor-
malities of the alpha-delta component of non-
rapid-eye-movement sleep in these patients. 
He subsequently collaborated with Dr. Hugh 
A. Smythe, who helped define the fibromyal-
gia tender points. Fibrositis was subsequently 
renamed fibromyalgia syndrome, since it was 
agreed that there was no true inflammation in 
muscles or fibrous tissue.
 In 1990, the American College of Rheu-
matology published “classification criteria” for 
the disease.4 The criteria include two main 
features:

A history of widespread pain (“widespread” •	
being defined as in the axial distribution, 
in both the left and right sides of the body, 
and above and below the waist), which 
must be present for 3 months or more, and 
Tenderness in at least 11 of 18 specified •	
points that is elicited when a pressure of 
4 kg (the amount of pressure required to 
blanch a thumbnail) is applied in steady 
increments starting at 1 kg.

 Although pain is subjective and therefore dif-
ficult to assess, the classification criteria did make 
it easier to study the disease in a uniform way and 
led to an explosion of research in this field.

FuncTIOnal aBnORMalITIeS   ■
In The cenTRal neRvOuS SySTeM

Research to date points to the pain in fibromy-
algia as being mediated by changes in the cen-
tral nervous system rather than in the muscu-
loskeletal system, as was initially thought.
 In the dorsal horn of the spinal cord, noci-
ceptive (pain-sensing) neurons from the pe-
riphery synapse with the second-order neu-
rons that carry the pain signal to the brain. In 
fibromyalgia, several processes seem to amplify 
the signal.
 Central sensitization is defined as en-
hanced excitability of neurons in the dorsal 
horn. Its features include augmented sponta-
neous neuronal activity, enlarged receptive 
field areas, and enhanced responses generated 
by large- and small-caliber primary afferent fi-
bers. It can result from prolonged or strong ac-
tivity in the dorsal horn neurons, and it leads 
to the spread of hyperactivity across multiple 
spinal segments.5–7

 While much of the evidence for central 
sensitization in fibromyalgia is from animal 
studies, the phenomenon has also been stud-
ied in humans. Desmeules et al8 found that, 
compared with people without fibromyalgia, 
those with fibromyalgia had significantly low-
er thresholds of pain as assessed subjectively 
and measured objectively using the nocicep-
tive flexion R-III reflex, which the authors de-
scribed as “a specific physiologic correlate for 
the objective evaluation of central nocicep-
tive pathways.”
 Wind-up. Prolonged stimulation of C fibers 
in the dorsal horn can result in the phenom-
enon of wind-up, which refers to the temporal 
summation of second pain.
 A painful stimulus evokes two pain sig-
nals. The first signal is brief and travels 
rapidly to the spinal cord via myelinated 
fibers (A fibers). The second signal, which 
is related to chronic pain and is described as 
dull, aching, or burning, travels more slowly 
to the dorsal horn via unmyelinated fibers 
(C fibers), the synapses of which use the 
neurotransmitter glutamate. Temporal sum-
mation is a phenomenon observed in exper-
iments in which a series of painful stimuli 
are applied at regular intervals of about 2 
seconds; although each stimulus is identi-
cal in intensity, subjects perceive them as 
increasing in intensity. The reason: during 
this repetitive stimulation, N-methyl-d-
aspartate (NMDA) receptors become acti-
vated, leading to the removal of a magne-
sium block within the receptor. This results 
in an influx of calcium into the neuron and 
activation of protein kinase C, nitric oxide 
synthase, and cyclooxygenase. Ultimately, 
the firing rates of the nociceptive neurons 
are increased and the peripheral pain signal 
is strongly amplified.6

 Wind-up has been shown to lead to char-
acteristics of central sensitization related to 
C-fiber activity in animals.7 Staud et al9 stud-
ied wind-up in patients with and without 
fibro myalgia using series of repetitive thermal 
stimulation to produce temporal summation. 
Though wind-up was evoked in both groups, 
differences were observed both in the magni-
tude of sensory response to the first stimulus 
within a series and in the amount of temporal 
summation within a series.

Pain is  
subjective  
and therefore 
difficult  
to assess
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 Elevated excitatory neurotransmitters. 
In 1994, Russell et al10 showed that the con-
centration of substance P, an excitatory neu-
rotransmitter, was three times higher in the 
cerebrospinal fluid of people with fibromyalgia 
than in normal controls.
 Harris and colleagues11 reported that glu-
tamate, another excitatory neurotransmitter, 
is elevated within the brain in people with fi-
bromyalgia. They further showed that the lev-
els of glutamate within the insula of the brain 
are directly associated with the levels of both 
experimental pressure-evoked pain thresholds 
and clinical pain ratings in fibromyalgia pa-
tients.
 Evidence from imaging studies. Other 
objective evidence of central sensitization in 
fibromyalgia patients comes from studies using 
novel imaging.
 Gracely et al12 performed functional mag-
netic resonance imaging (MRI) in people with 
and without fibromyalgia while applying pres-
sure to their thumbs with a thumbscrew-type 
device. At equal levels of pressure, the people 
with fibromyalgia said the pressure hurt more, 
and specific areas of their brains lit up more 
on functional MRI. When the experimenters 
increased the pressure in the people without 
fibromyalgia until this group subjectively rated 
the pain as high as the fibromyalgia patients 
rated the lower level of pressure, their brains 
lit up to a similar degree in the same areas. 
These findings provide objective evidence of 
significantly lower pain thresholds in patients 
with fibromyalgia than in healthy controls, 
and they support the theory of central aug-
mentation of pain sensitivity in fibromyalgia.
 Staud et al13 also used functional MRI and 
found greater brain activity associated with 
temporal summation in fibromyalgia patients 
compared with controls. (In this experiment, 
the painful stimulus consisted of heat pulses to 
the foot.)
 Drugs other than pregabalin that modulate 
the dorsal horn activity of the pain pathway 
include opioids, tramadol (Ultram), gabap-
entin (Neurontin), GABA agonists such as 
baclofen (Lioresal), antidepressants, alpha-2 
adrenergic agonists (phenylephrine), and 
5-HT3 antagonists such as ondansetron (Zof-
ran), but none has been consistently effective 
for fibromyalgia.5,14

PRegaBalIn ■

Pregabalin is an alpha-2-delta ligand similar to 
GABA, but it does not act on GABA recep-
tors. Rather, it binds with high affinity to the 
alpha-2-delta subunit of voltage-gated presyn-
aptic calcium channels, resulting in reduction 
of calcium flow through the channels, which 
subsequently inhibits the release of neurotrans-
mitters including glutamate, norepinephrine, 
and substance P.15–17 Animal studies suggest 
that the decrease in the levels of these excit-
atory neurotransmitters is the mechanism of 
action of pregabalin, resulting in its analgesic, 
anticonvulsant, and anxiolytic benefit.15 An-
other potential mechanism of pregabalin is en-
hancement of slow-wave sleep, demonstrated 
in one study in healthy human subjects.18

 Besides fibromyalgia, pregabalin is also ap-
proved for the treatment of diabetic peripheral 
neuropathy, postherpetic neuralgia, general-
ized anxiety disorder, and social anxiety disor-
der, and as adjunctive therapy for partial-onset 
seizure in adults.

Pharmacokinetics
Pregabalin is quickly absorbed, primarily in 
the proximal colon (bioavailability > 90%), 
and has highly predictable and linear phar-
macokinetics.15 Food consumption does not 
affect its absorption or elimination but can 
delay its peak plasma concentration, which 
occurs at 1.5 hours. Its elimination half-life 
is approximately 6 hours.15 Because it does 
not bind to plasma proteins, it freely crosses 
the blood-brain barrier. The drug reaches its 
steady-state concentration within 2 days of 
starting therapy.
 Its clearance is not affected by the sex or 
race of the patient, but its total clearance may 
be lower in the elderly because of age-related 
loss of renal function. Patients on hemodialysis 
may require a supplemental dose after dialysis 
because hemodialysis removes the pregabalin.
 The drug is not metabolized by the P450 
system in the liver, so it interacts only mini-
mally with drugs that do use the P450 system. 
However, its clearance may be decreased when 
it is used concomitantly with drugs that can 
reduce the glomerular filtration rate, such as 
nonsteroidal anti-inflammatory drugs, amino-
glycosides, and cyclosporine.15

In fibromyalgia, 
several  
processes in 
the dorsal horn 
seem to amplify 
the pain signal
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efficacy
The efficacy of pregabalin in fibromyalgia was 
evaluated in several recent trials.19

 Crofford et al16 assessed pregabalin’s effects 
on pain, sleep, fatigue, and health-related qual-
ity of life. Some 529 patients with fibromyalgia 
were randomized in a double-blind fashion to 
four treatment groups: placebo, and pregabalin 
150 mg/day, 300 mg/day, and 450 mg/day. The 
baseline mean pain scores (a 0-to-10 scale de-
rived from daily diary ratings) were 6.9 in the 
placebo group, 6.9 for the pregabalin 150 mg/
day group, 7.3 for the pregabalin 300 mg/day 
group, and 7.0 for the pregabalin 450 mg/day 
group.
 The pain scores declined in all groups, but 
at 8 weeks, the mean score had declined 0.93 
points more in the group receiving pregaba-
lin 450 mg/day than in the placebo group (P ≤ 
.001). The scores in the groups taking pregab-
alin 150 mg /day and 300 mg/day were not sig-
nificantly different from those in the placebo 
group. Significantly more patients in the 450-
mg/day group (29%, vs 13% in the placebo 
group) had at least 50% improvement in pain 
at the end of the study. Patients in both the 
300-mg/day group and the 450-mg/day had 
statistically significant improvement in their 
quality of sleep, in fatigue, and on the Patient 
Global Impression of Change (PGIC) scale.
 Arnold et al20 conducted a trial with 750 
patients in which three doses of pregabalin 
were compared with placebo: 300 mg/day, 450 
mg/day, and 600 mg/day. The primary end 
point was also the change in pain score from 
baseline (using the 0-to-10 scale derived from 
a daily pain diary). The mean baseline pain 
score was 6.7.
 At 14 weeks, the mean pain score was 
lower than at baseline in all the groups, but 
it had declined 0.71 more in the pregabalin 
300-mg/day group than in the placebo group, 
0.98 points more in the 450-mg/day group, 
and 1.0 points more in the 600-mg/day group. 
All three pregabalin groups also showed sig-
nificant improvement on the PGIC scale, 
and patients in the 450-mg/day and 600-mg/
day groups showed statistically significant im-
provement in the Fibromyalgia Impact Ques-
tionnaire (FIQ) score. All three pregabalin 
treatment groups also had significantly better 
patient-reported sleep outcomes than in the 

placebo group, both in measures of overall 
sleep and quality of sleep. With the excep-
tion of a significant improvement of anxiety 
on 600 mg/day, there was no significant dif-
ference between the treatment and placebo 
groups in the secondary outcomes of depres-
sion and anxiety symptoms and fatigue.
 Duan et al21 presented a pooled analysis 
of this and a similarly designed double-blind, 
placebo-controlled trial (the results of which 
were not available individually) at the 71st 
annual meeting of the American College 
of Rheumatology in November 2007. The 
analysis included 1,493 patients with a mean 
baseline pain score of 6.9. Compared with the 
mean pain score in the placebo group, those 
in the pregabalin groups had declined more by 
the end of the study: 0.55 points more with 
300 mg/day, 0.71 points more with 450 mg/
day, and 0.82 points more with 600 mg/day. 
This pooled analysis also showed significant 
improvement in PGIC score with all pregaba-
lin doses and in the FIQ score with 450 mg/
day and 600 mg/day.
 The FREEDOM trial22 (Fibromyalgia Re-
lapse Evaluation and Efficacy for Durability of 
Meaningful Relief) evaluated the durability of 
effect of pregabalin in reducing pain and symp-
toms associated with fibromyalgia in 1,051 pa-
tients who initially responded to the drug.
 The patients received 6 weeks of open-
label treatment with pregabalin and then 26 
weeks of double-blind treatment (dose adjust-
ment was allowed based on efficacy and toler-
ability for the first 3 weeks). The time to loss 
of therapeutic response was significantly lon-
ger with pregabalin than with placebo. Loss of 
therapeutic response was defined as worsening 
of pain for two consecutive visits or worsening 
of fibromyalgia symptoms requiring alterna-
tive therapy.
 By the end of the double-blind phase, 61% 
of those in the placebo group had loss of thera-
peutic response compared with only 32% in the 
pregabalin group. The time to worsening of the 
FIQ score was also significantly longer in the 
pregabalin group than in the placebo group.

adverse effects: 
Dizziness, sleepiness, weight gain
Dizziness and sleepiness were the most com-
mon adverse events in these studies.

People with 
fibromyalgia 
have a lower 
pain threshold
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 In the 8-week study by Crofford et al,16 diz-
ziness was dose-related, occurring in 10.7% of 
those receiving placebo (one patient withdrew 
because of dizziness), 22.7% of those receiving 
150 mg/day (two patients withdrew), 31.3% of 
those receiving 300 mg/day (four patients with-
drew), and 49.2% of those receiving 450 mg/day 
(five patients withdrew). Somnolence was also 
dose-related, occurring in 4.6% in the placebo 
group, 15.9% in the 150-mg/day group (two pa-
tients withdrew due to somnolence), 27.6% in 
the 300-mg/day group (three withdrew), and 
28.0% in the 450-mg/day group (five withdrew).
 The 14-week study by Arnold et al20 also 
showed higher frequencies of adverse events 
with higher doses. The rates of dizziness were 
7.6% with placebo, 27.9% with pregabalin 300 
mg/day, 37.4% with 450 mg/day, and 42.0% 
with 600 mg/day. The rates of somnolence 
were 3.8% with placebo, 12.6% with 300 mg/
day of pregabalin, 19.5% with 450 mg/day, and 
21.8% with 600 mg/day. Dizziness and somno-
lence were also the most common adverse ef-
fects that led to discontinuation of pregabalin, 
with rates of 4% and 3%, respectively.
 The open-label phase of the FREEDOM tri-
al showed rates of 36% for dizziness and 22% for 
somnolence among pregabalin-treated patients.
 Weight gain and peripheral edema were 
also common adverse effects in these studies.22 
Definitions of weight gain varied, and edema 
was not accompanied by evidence of cardiac 
or renal dysfunction.
 Less common side effects seen more fre-
quently in the treated groups included dry 
mouth, blurred vision, and difficulty with con-
centration and attention. The package insert 
also warns of angioedema, hypersensitivity 
reaction, mild asymptomatic creatine kinase 
elevation, decreased platelet count (without 
bleeding), and prolongation of the PR interval 
on electrocardiography.
 Pregabalin is a schedule V controlled 
substance; in clinical studies, abrupt or rapid 
discontinuation of the drug led to insomnia, 
nausea, headache, or diarrhea in some pa-
tients, suggesting symptoms of dependence. In 
clinical studies involving a total of more than 
5,500 patients, 4% of patients on pregabalin 
and 1% of patients on placebo reported eu-
phoria as an adverse effect,19 suggesting pos-
sible potential for abuse.

Dosing
As a result of the above studies, the recom-
mended starting dose of pregabalin for fibro-
myalgia is 150 mg/day in two or three divided 
doses, gradually increased to 300 mg/day with-
in 1 week based on tolerability and efficacy. 
The dose may be increased to a maximum of 
450 mg/day. The 600-mg dose was found to 
have no significant additional benefit, but it 
did have more adverse effects and therefore is 
not recommended. It is important to note that 
in these studies multiple medications for pain 
and insomnia were prohibited, so data on drug 
interactions with pregabalin are limited.

Few achieve complete remission, 
but most patients feel better
Several studies of the natural history of fibro-
myalgia have shown that very few patients 
experience complete remission of the disease, 
even after many years. Therefore, one should 
try to set up realistic expectations for patients, 
with the goal of achieving functional improve-
ment in activities of daily living and a return 
to one’s predisease state.
 In the longest follow-up study, 39 patients 
in Boston, MA, were prospectively followed 
for over 10 years. No patient achieved com-
plete remission: all of them reported some 
fibromyalgia-related symptoms at the end of 
the study.23 However, 66% of them felt a little 
to a lot better than when first diagnosed, 55% 
felt well or very well, and only 7% felt poorly.
 Other studies have also shown complete 
remission to be rare.24,25 A 5-year follow-up 
study investigating fibromyalgia patients’ per-
ceptions of their symptoms and its impact on 
everyday life activities demonstrated that the 
social consequences of fibromyalgia’s symp-
toms are severe and constant over time.26

 Evidence of favorable outcomes was re-
ported in one study in which 47% of patients 
reported moderate to marked improvement in 
overall fibromyalgia status upon 3-year follow-
up,27 and in another study, in which remission 
was objectively identified in 24.2% of patients 
2 years after diagnosis.28

OTheR TheRaPIeS ■

Although there have been many studies of 
pharmacologic therapies for fibromyalgia to 

Fibromyalgia 
patients scored 
about 1 point 
lower on a 0–10 
pain scale with 
pregabalin than 
with placebo
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symptoms can vary significantly, and symptoms 
can vary even in individual patients over time. 
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