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Despite extensive clinical study, there is no distinct consen-
sus on the optimal management of fibromyalgia. The
cause of fibromyalgia has not been clearly defined, but
several mechanisms may be involved. Abnormalities in
sleep patterns, muscle structure, and cerebral blood flow
have been associated with the syndrome, but it is unclear
whether a causal relation exists between these abnormal-
ities and fibromyalgia. Recent evidence suggests that al-
terations in the metabolism and function of the neuro-
transmitters serotonin, norepinephrine, and substance P
may contribute to the development of fibromyalgia. No
pharmacologic agents are indicated specifically for the
treatment of fibromyalgia in the United States, and most
pharmacologic therapies show only limited success, al-
though drugs that affect serotonin or norepinephrine at
the receptor site (such as antidepressants or tramadol)
seem to generate the most consistent results. Tricyclic
antidepressants may diminish the sleep disturbance and
pain caused by fibromyalgia, whereas selective serotonin
reuptake inhibitors may be more useful for sleep and
coexistent depression only. Among the commonly used
analgesics, preliminary data suggest that tramadol may be
useful for treatment of fibromyalgia pain and that trigger-
point injections may be helpful. Controlled trials of anti-
inflammatory agents have demonstrated little use-
fulness of these drugs, and oral opioids have not been
studied for this condition. Miscellaneous agents, such as
growth hormone, tropisetron or ondansetron, 5-hydroxy-
tryptophan, g-hydroxybutyrate, and S-adenosyl-L-methio-
nine, have also shown promising preliminary results, but
their clinical roles remain to be defined. Nonpharmaco-
logic interventions (such as exercise, biofeedback, and
electroacupuncture) have likewise shown some success.
Therefore, a multidisciplinary approach that includes both
pharmacologic and nonpharmacologic strategies is recom-
mended.
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Fibromyalgia is a syndrome whose main features
include chronic, widespread musculoskeletal

pain and stiffness in association with fatigue, poor
sleep, and the presence of discrete tender points. It
affects an estimated 3.7 million people in the
United States (1), and women (most often ranging
in age from the mid-thirties to the late fifties) ac-
count for more than 75% of patients (2). The an-
nual direct costs per patient associated with fibro-
myalgia have been estimated at approximately $1000
in 1991 dollars (3) and $2274 in 1996 dollars (4).

The purpose of this paper is to provide useful
information to assist in the treatment of the patient
with fibromyalgia. Primary sources were drawn from
a MEDLINE database search for English-language
articles on the treatment of fibromyalgia and fibro-
sitis. Original articles from the bibliographies of
these primary articles were also reviewed. Research
reports, review articles, and abstracts addressing the
pathogenesis and management of fibromyalgia were
selected with attention to study design and quality.

Diagnosing Fibromyalgia

In the late 1980s, the Fibromyalgia Multicenter
Criteria Committee was formed under the auspices
of the American College of Rheumatology. Its clas-
sification criteria, adopted in 1990, provided a start-
ing point from which to standardize the study of
patients with this condition (5). These criteria in-
clude the presence of widespread pain (defined as
pain in the left and right sides of the body as well
as both above and below the waist) for at least 3
months. Axial skeletal pain, defined as pain in the
cervical spine, anterior chest, thoracic spine, or low
back, must also be present. In addition, the patient
must report pain in at least 11 of 18 tender point
sites (Figure) on digital palpation with an approxi-
mate force of 4 kg/cm.

Fatigue, a nonrestorative sleep pattern, or stiff-
ness on waking in the morning has been reported in
more than 75% of patients with fibromyalgia (2).
Other common features include the irritable bowel
syndrome, Raynaud syndrome–like symptoms, head-
ache, subjective swelling, nondermatomal paresthe-
sia, psychological distress, and significant functional
disability (2, 6).
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Pathophysiology

A review of the potential pathophysiologic mech-
anisms of fibromyalgia is necessary to understand
the roles of various therapies for this condition.
Although the cause and pathophysiology of fibro-
myalgia are unknown, various physiologic alter-
ations have been observed in patients with this syn-
drome. These alterations can be categorized as sleep,
muscle, neuroendocrine, neurotransmitter, and cere-
bral blood flow abnormalities. Evidence for and
against the role of each of these abnormalities in
the cause and pathophysiology of fibromyalgia is
discussed below.

More than 75% of patients with fibromyalgia ex-
perience a nonrestorative sleep pattern (2), most
likely due to intrusion of faster alpha waves during
non–rapid eye movement (REM) sleep (stages 2, 3,
and 4) (7). Although alpha-wave intrusion has been
reported in normal persons (8), dysthymic persons
(9), and persons with postaccident pain (10), this
alpha-wave non-REM sleep may occur with in-
creased frequency in patients with fibromyalgia (8,
10). Of note, disturbance of non-REM sleep in nor-
mal persons resulted in the development of several
symptoms observed in fibromyalgia, including alpha-
wave intrusion, musculoskeletal aching or stiffness,
and generalized tender points (11). However, it is
unknown whether disturbance of non-REM sleep
leads to fibromyalgia or is the consequence of fibro-
myalgia or other nocturnal pain syndromes (12).

Alterations in muscle, including reports of
“moth-eaten” and “ragged-red” muscle fibers (13,
14), local muscle hypoxia (15), reduced high-energy
phosphate levels (15, 16), and “rubber band” (also
called “taut band“) structure (17, 18), have been
observed in patients with fibromyalgia. However,
these findings have not been replicated and have
not been adequately compared with those in seden-
tary controls. Although “ragged-red” muscle fibers,
local hypoxia, and reduced levels of high-energy phos-
phate are suggestive of abnormal muscle metabolism,
phosphorus nuclear magnetic resonance imaging has
not consistently revealed significant differences in
muscle metabolic variables between patients and
condition-matched controls (19–21). It may be that
the above muscle abnormalities are not specific to
fibromyalgia but are merely the result of the disuse
or deconditioning often observed in patients with
chronic pain. In fact, after reviewing the relevant
literature, Simms (22) concluded that muscle abnor-
malities (both structural and functional) do not ap-
pear to play a role in the pathophysiology of fibro-
myalgia.

Impaired functioning of the hypothalamic–pitu-
itary–adrenal axis has been observed in patients
with fibromyalgia. In particular, 24-hour levels of

free cortisol in urine that are low compared with
those in normal persons and patients with rheuma-
toid arthritis have been found, despite normal
morning levels and elevated evening levels (23). In
addition, decreased cortisol levels after exercise
(24), as well as blunted cortisol response to exoge-
nous corticotropin-releasing hormone and insulin-
induced hypoglycemia (23, 25), have been reported.
Insulin-induced hypoglycemia has been reported to
increase (26) or decrease (27) adrenocorticotropic
hormone release. To date, no consistent pattern of
hypothalamic–pituitary–adrenal dysfunction has been
identified, and serum cortisol levels are usually nor-
mal. Not surprisingly, corticosteroids have been
shown to be unsuccessful in treating fibromyalgia
(28). Low serum levels of insulin-like growth
factor-1 have also been observed in patients with
fibromyalgia (29). This may be secondary to the
abnormalities in stage 4 sleep often observed in
these patients, because growth hormone secretion
occurs during this sleep stage.

Serotonin has been found to play an important
role in the modulation of pain and stage 4 sleep
(30, 31). Decreased levels of serotonin result in
decreased slow-wave sleep and increased somatic
symptoms and perceived pain (30, 32, 33). Findings
on the relation between serotonin and fibromyalgia
include decreased serum levels of serotonin and
tryptophan and an increased density of serotonin
receptors on circulating platelets in patients with
fibromyalgia (34, 35), as well as abnormal transport
of serum tryptophan (36). Large doses of oral tryp-
tophan, however, have not been found to affect

Figure. Tender points in patients with fibromyalgia.
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sleep or intensity of pain in patients with fibromy-
algia (37).

Substance P and norepinephrine may also be in-
volved in fibromyalgia; increased cerebrospinal fluid
levels of the former substance (38–41) and de-
creased cerebrospinal levels of the latter (42) have
been reported. In addition, circadian rhythms of the
autonomic nervous system may be blunted in pa-
tients with fibromyalgia, resulting in a constant level
of sympathetic activity and diminished response to
stressors (43). All of these neurotransmitter abnor-
malities require further study before a causal rela-
tion can be established.

There is evidence that patients with fibromyalgia
experience decreased regional cerebral blood flow
(44, 45). However, small sample size, sex differences
in cerebral blood flow, medication effects, and lack
of specificity of these changes to fibromyalgia per se
suggest caution in interpreting these results.

In conclusion, adequate evidence supports a hy-
pothesis of neurotransmitter abnormalities in the
pathophysiology of fibromyalgia. It is likely that in-
sulin-like growth factor-1, but not the hypothalamic–
pituitary–adrenal axis, may also be involved. It is
unclear whether sleep disorders are a cause or a
result of fibromyalgia. In the absence of additional
evidence, a possible role of impaired muscle metab-
olism or impaired blood flow seems unlikely.

Treatment

Treatment success in fibromyalgia, both pharma-
cologic and nonpharmacologic, is often limited;
fewer than 50% of patients experience adequate
symptom relief (46). In fact, at a 3-year follow-up,
one study found that only 3% of patients experi-
enced remission of all pain symptoms (47). Pharma-
cologic and nonpharmacologic treatments of fibro-
myalgia are reviewed below and are summarized in
Tables 1 and 2.

Pharmacologic Treatment

Although no drugs are currently indicated specif-
ically for the treatment of fibromyalgia, many agents
have been studied, and active research into the ther-
apeutic potential of several other agents is ongoing.

Antidepressants
Tricyclic antidepressants. Serotonin modulates

both pain and sleep, systems that seem to function
abnormally in patients with fibromyalgia. The ben-
eficial effects of tricyclic antidepressants in the treat-
ment of fibromyalgia are believed to be related to
their ability to inhibit reuptake of serotonin and
possibly norepinephrine. Amitriptyline is the most
widely prescribed pharmacologic agent for treat-

ment of fibromyalgia (104) and has consistently
been found to alleviate fibromyalgia symptoms (48–
51). It is estimated, however, that only 25% to 30%
of patients experience clinically significant improve-
ment with amitriptyline (52). Tachyphylaxis may oc-
cur after 2 to 3 months of continued treatment,
although a 2- to 4-week drug holiday may restore
the efficacy of amitriptyline. During this time, ther-
apy with alprazolam is a possible alternative (105).
Side effects of tricyclic antidepressants, such as
weight gain, constipation, orthostatic hypotension,
and agitation, occur in up to 20% of patients (54)
and may limit use of these agents. A long-term
comparison of amitriptyline, cyclobenzaprine (a tri-
cyclic amine salt marketed as a skeletal muscle re-
laxant), and placebo revealed that the two active
treatments were more effective than placebo after 1
month, although they did not significantly differ
from placebo after 3 and 6 months, indicating tol-
erance to effect (53). Cyclobenzaprine was also
found to be effective: In a 12-week double-blind
study, cyclobenzaprine treatment (up to 40 mg/d)
was associated with a significant decrease in severity
of pain and a significant increase in quality of sleep
(55). Venlafaxine, a nontricyclic antidepressant, sig-
nificantly improved pain, fatigue, sleep quality,
morning stiffness, depression, anxiety, and patient
global assessment of fibromyalgia in a small, open-
label clinical trial (56).

Selective serotonin reuptake inhibitors. On the ba-
sis of the effectiveness of tricyclic antidepressants,
selective serotonin reuptake inhibitors were also in-
vestigated in fibromyalgia. Although initial case re-
ports or case series of fluoxetine reported positive
effects in the treatment of fibromyalgia (57, 58),
results of more recent open-label and controlled
studies have been equivocal (59–61). Improvements
in sleep disturbances and depression were reported
in all of the recent studies, but none found a pos-
itive effect on tender-point score or pain relief. It
thus appears that the benefit of selective serotonin
reuptake inhibitors in the treatment of fibromyalgia
is related to their ability to relieve concomitant
depression and sleep disorders rather than to any
specific effect on pain. Because members of this
class of medications can disturb as well as improve
sleep, it is recommended that they be combined
with a tricyclic antidepressant at bedtime. Such a
combination (fluoxetine and amitriptyline) was
found to alleviate fibromyalgia symptoms signifi-
cantly more than either agent alone (61). Symptom
improvement was not observed in a randomized,
double-blind, placebo-controlled study of citalo-
pram (62).

Benzodiazepines. Few studies have evaluated ben-
zodiazepines in the treatment of fibromyalgia. The
one published study of alprazolam found that pa-
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tients randomly assigned to receive alprazolam plus
ibuprofen, alprazolam plus placebo, placebo plus
ibuprofen, or placebo plus placebo all had signifi-
cant improvement in mean change in outcome vari-
ables from baseline to study end (P # 0.002 for
active treatment groups; P 5 0.01 for nonactive
treatment group) (63). Outcome variables included
clinical measures of tenderness, functional status,
and psychological status. Further analysis using the
recently developed one-sided Conover–Salsburg test
revealed that patients taking alprazolam combined
with ibuprofen felt significantly better and experi-
enced a significantly greater decrease in tenderness

on palpation of tender points than those taking
placebo (63). Of note, this analysis was not com-
pleted in the other active treatment groups. Broma-
zepam and tenoxicam (agents not currently avail-
able in the United States) in combination were
found to be significantly more effective than tenoxi-
cam alone, although no statistically significant dif-
ference was seen between combination treatment
and placebo (64). Potential dependence and with-
drawal seizures associated with benzodiazepine
therapy suggest caution in the long-term use of
benzodiazepines for chronic conditions such as fi-
bromyalgia.

Table 1. Pharmacologic Treatment Options for Fibromyalgia Pain

Agent (Reference) Dose Studied Effective* Adverse Effects Comments

Amitriptyline (48–53) 25–75 mg/d Yes Sedative and anticholinergic effects,
cardiac toxicity†

Only effective in approximately 30% of
patients. Tachyphylaxis can occur with
continued treatment. Anticholinergic side
effects may limit use (54).

Cyclobenzaprine (53, 55) #40 mg/d Yes Anticholinergic and central nervous
system effects

Tachyphylaxis can occur with continued
treatment. Side effects may limit use.

Venlafaxine (56) 37.5–300 mg/d Yes Headache, sexual dysfunction Evaluated in only one small, open-label trial.
Fluoxetine (57–61) 20 mg/d No Sexual dysfunction, anxiety, weight

loss, insomnia
Has been found to improve sleep and

depression but not pain.
Citalopram (62) 20–40 mg/d No Sexual dysfunction, nausea Evaluated in only one study.
Alprazolam (63) 0.5–3.0 mg/d Unknown Sedative and hypnotic effects Significant improvement observed with

alprazolam but also with placebo.
Bromazepam plus tenoxicam (64) 3 mg/d and 20

mg/d,
respectively

Unknown Sedative and hypnotic effects,
gastrointestinal† and renal
toxicity

Combination therapy is more effective than
tenoxicam alone but does not differ from
placebo. Neither drug is available in the
United States.

Tramadol (65–69) 50–400 mg/d Yes Nausea, dizziness Dual mechanism of action may address altered
neurotransmitters and pain signals of
fibromyalgia.

Nonsteroidal anti-inflammatory
drugs, including ibuprofen and
naproxen (28, 49, 70)

Dose range as
recommended
for each drug by
manufacturer

No Gastrointestinal and renal toxicity† Benefits do not clearly outweigh the risks of
use as long-term therapy for fibromyalgia.

Prednisone (28) 15 mg/d No Muscle and bone effects†,
cataracts†, fluid and lipid
accumulation†

Benefits do not clearly outweigh the risks of
use as long-term therapy for fibromyalgia.

Lidocaine (71) 0.5–1.0 mL of
0.5% solution

Yes Allergic reactions Benefits may be due to mechanical effects of
needling (72).

Opioids – Unknown Sedative effects, nausea No clinical evidence suggesting efficacy.
Tolerance or dependence may develop with
long-term use.

S-adenosyl-L-methionine (73, 74) 200 mg/d
subcutaneously,
400 mg/d
intravenously,
800 mg/d orally

Yes None documented Available in the United States as an over-the-
counter dietary supplement.

5-Hydroxytryptophan (75) 100 mg three times
daily

Yes Gastric pain, diarrhea Available in the United States as an
over-the-counter dietary supplement.

Calcitonin (76) 100 IU/d
subcutaneously

No Diarrhea, flushing, loss of appetite,
nausea

Evaluated in only one study; serotonin levels
were not determined during therapy.
Intranasal administration not evaluated.

Ondansetron or tropisetron
(77, 78)

Ondansetron: 8 mg
twice daily,
tropisetron: 5–15
mg/d

Yes Constipation Adverse gastrointestinal effects appear to be
dose related. Tropisetron is not available in
the United States.

Growth hormone (79) Treat to insulin-like
growth factor-1
target

Yes Carpal tunnel symptoms Evaluated in only one study. Expense may be
prohibitive. Insulin-like growth factor target
for therapy is 250 ng/mL.

Malic acid (80) 600–2000 mg/d Unknown Diarrhea, nausea Evaluated in only one study. Improvement was
observed in the open-label phase but not in
the double-blind phase.

g-Hydroxybutyrate (81) 2.25-g injection at
bedtime and 4
hours later

Unknown Rebound alertness Nighttime dosing and rebound alertness may
limit clinical usefulness. Only available as an
oral solution in the United States for use in
narcolepsy.

* As demonstrated in clinical studies of fibromyalgia.
† This adverse effect is commonly seen only with long-term use of the agent.
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Analgesics
Tramadol. Tramadol may be useful for treatment

of fibromyalgia pain. In a randomized, double-blind,
placebo-controlled study of 100 patients, signifi-
cantly fewer tramadol recipients (27%) than placebo
recipients (57%) withdrew from the study because
of inadequate pain relief (65). Statistically signifi-
cant improvements in patient-reported pain scores
and pain relief ratings were also demonstrated (68).
In addition, a double-blind, placebo-controlled,
cross-over study resulted in greater pain relief for
patients receiving injections of tramadol solution
than those receiving placebo injections, but the
number of tender points was not significantly al-
tered by either therapy (66). Tramadol has been
found to be as effective as acetaminophen with co-
deine in elderly patients with various chronic painful
conditions, including fibromyalgia (67). Tramadol
has also been found to be effective in treating the
pain of osteoarthritis (69), a disorder that can co-
exist with fibromyalgia in elderly persons (106).

Anti-inflammatory drugs. Neither nonsteroidal anti-
inflammatory drugs nor corticosteroids have been
found to be significantly effective in treating fibro-
myalgia (28, 49, 70), although they are used by an
estimated 90% and 24% of patients, respectively (4).

Lidocaine. Lidocaine is typically used for local-
ized pain relief, but multiple injections into tender
points may offer some benefit to patients with fibro-
myalgia. Multiple tender point injections with lido-
caine in patients with fibromyalgia resulted in small
but significant improvements in pain intensity and
range of motion 2 weeks after treatment (71). How-
ever, patients with fibromyalgia gained less benefit
from tender point injections with lidocaine than did
patients with localized myofascial pain. Further-
more, patients with fibromyalgia experienced more
postinjection soreness, possibly due to heightened
responsiveness to painful stimuli. In a separate study
comparing lidocaine tender point injections with sa-
line or dry needling, increases in met-enkephalin
levels after the procedure were similar in all three
groups, suggesting that some of the benefits may be
attributed to mechanistic effects of needling rather
than the pharmacologic effects of lidocaine (72).

Opioids. When therapy with other analgesics fails
because of ineffectiveness, intolerable side effects, or
toxicity, opioid analgesics remain an option for per-
sistent, moderate to severe non–cancer-related pain.
Concerns about opioid abuse, dependency, toler-
ance, and toxicity are common, and opioid under-
utilization can result from physician, patient, and
societal barriers, often because of misinformation
about opioids (107, 108). However, no clinical data
are available to suggest efficacy of opioids in fibro-
myalgia nor to indicate what their safety would be
with long-term use in this subset of patients with
chronic pain.

Miscellaneous Agents
S-adenosyl-L-methionine. S-adenosyl-L-methionine

(SAMe), which is administered as a salt, is a natu-
rally occurring active derivative of methionine
present in all body tissue. Over the past 25 years,
antidepressant, analgesic, and anti-inflammatory
properties of SAMe have been identified. In the
past 10 years, its possible role in the treatment of
fibromyalgia has been evaluated in several small,
short-duration, double-blind studies. Significant im-
provement of symptoms, including depression, pain,
and number of tender points, has been reported
with oral, intravenous, and intramuscular adminis-
tration of SAMe (73, 109, 110), although one study
failed to find significant beneficial effects (74). The
lack of an inflammatory component in fibromyalgia
suggests that the effectiveness of SAMe is related to
its antidepressant or analgesic mechanism rather
than to its anti-inflammatory mechanism. Whereas
SAMe is available only by prescription in Europe, it
is currently marketed as an over-the-counter “sup-
plement” in the United States.

Other agents. On the basis of evidence that sero-
tonin levels are decreased in patients with fibromy-
algia (30, 31), a double-blind, placebo-controlled
study of the serotonin precursor 5-hydroxytrypto-
phan was undertaken in 50 patients with at least
seven tender points (75). Administration of 100 mg
of 5-hydroxytryptophan three times daily for 30 days
resulted in significant improvement in the number
of tender points and patient ratings of pain, stiff-

Table 2. Nonpharmacologic Treatment Options for Fibromyalgia Pain

Treatment (Reference) Effective?* Comments

Exercise (82–87) Yes No particular symptom showed consistent improvement across studies.
Biofeedback (88, 89) Yes
Hypnotherapy (90) Yes Compared to physical therapy in refractory patients.
Acupuncture (91–93) Yes The National Institutes of Health acknowledges the potential benefit of acupuncture in

the treatment of fibromyalgia (94).
Multidisciplinary treatment (95–103) Yes In all studies, patients were allowed to continue their pharmacologic treatment.

* As demonstrated in clinical studies of fibromyalgia.
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ness, anxiety, and fatigue. However, placebo recipi-
ents also reported significant improvement in qual-
ity of sleep and intensity of pain during the study.

Calcitonin is another serotonin precursor that is
commonly prescribed for pain management. When
100 IU of calcitonin was administered to 11 patients
daily for 4 weeks in a double-blind cross-over study,
no significant improvement was seen, although the
effect of calcitonin on plasma serotonin levels was
not determined (76).

Conversely, blockade of the serotonin receptor
subtype 5-HT3 with tropisetron or ondansetron has
been reported to significantly improve pain and de-
crease the number of tender points (77). However,
the incidence of constipation with these agents, par-
ticularly at higher doses (77), may limit their use-
fulness, and 5-HT3 antagonists may only be effective
in certain subsets of patients with fibromyalgia (78).

The finding of low levels of insulin-like growth
factor-1 in patients with fibromyalgia (29) led to the
evaluation of growth hormone in the treatment of
fibromyalgia symptoms (79). After receiving 9
months of daily growth hormone injections, patients
demonstrated significant improvement in symptoms
compared with placebo recipients. Symptoms wors-
ened after treatment was discontinued.

Other agents that deserve mention include malic
acid, an organic dicarboxylic acid, and g-hydroxybu-
tyrate. In patients with fibromyalgia, treatment with
malic acid was evaluated secondary to reported de-
ficiencies in high-energy phosphate, including aden-
osine triphosphate in muscle (16) and in erythro-
cytes (111). Malic acid and magnesium, both
involved in generation of adenosine triphosphate,
were administered in combination to patients in a
study that included a 2-week, double-blind, fixed-
dose phase followed by a 6-month, open-label, dose-
escalation phase (80). Fibromyalgia symptoms were
alleviated only in the open-label phase. The authors
attributed the absence of a significant effect in the
double-blind phase to the lower doses of malic acid
and magnesium used and to the shorter treatment
course of this phase.

In an open-label study, 11 patients with at least
five tender points were given injections of g-
hydroxybutyrate at bedtime and again 4 hours later
(81). Patients reported significant decreases in pain
and fatigue and improvement in overall wellness
from baseline, but objective sleep measurements
were not significantly improved in this small group.
Unfortunately, g-hydroxybutyrate has a short half-
life and has been associated with rebound alertness;
multiple nighttime injections may therefore be re-
quired, limiting the clinical value of this agent in the
management of fibromyalgia.

Nonpharmacologic Treatment

When 80 patients with fibromyalgia and 221 con-
trols were surveyed, patients with fibromyalgia were
significantly more likely to report current use of
alternative therapies (91%), particularly dietary
modifications, chiropractic, or massage therapy
(112). Many patients are interested in the usefulness
of nonprescription or “alternative” therapies be-
cause traditional pharmacologic therapies provide
inadequate control of fibromyalgia symptoms.

Exercise
Because many fibromyalgia symptoms are also

associated with deconditioning, the effect of various
types of exercise, including aerobic dance, stationary
cycling, and aerobic walking, has been evaluated
(82–87). A review of these studies suggests that
aerobic exercise three times a week can reduce tender-
point tenderness. Overall pain may also decrease,
although sleep and level of fatigue are likely to be
unaffected. These benefits also do not appear to be
long-lasting (85). In addition, among all studies, no
specific symptom alleviation was consistently found
with exercise.

Biofeedback
Abnormal electromyographic activity (113, 114)

and reduced muscular sensitivity (89) have been
reported in fibromyalgia. Electromyographic biofeed-
back training may therefore be a therapeutic option
in treating fibromyalgia pain. Studies of biofeedback
show that patients with fibromyalgia who received
treatment experienced a significant decrease in the
number of tender points, overall pain intensity, and
morning stiffness compared with pretreatment assess-
ment (88, 89); one study reported beneficial effects
lasting 6 months after treatment cessation (88). A
recent study demonstrated that the addition of ex-
ercise training to biofeedback and relaxation train-
ing intervention resulted in significantly greater ben-
efit and longer-lasting improvements than did either
treatment alone (115).

Hypnotherapy
In a controlled study comparing eight sessions of

hypnotherapy with physical therapy, patients with
refractory fibromyalgia experienced greater benefit
from hypnotherapy (90). It is important to note that
the patients in this study were already refractory to
physical therapy, resulting in a selection bias in
favor of hypnotherapy. However, because patients
with refractory fibromyalgia have great difficulty
controlling their symptoms and have often already
exhausted several treatment options, hypnotherapy
offers another alternative in this group.
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Acupuncture
Although acupuncture has been found effective

in the management of chronic pain in general (116–
118), few studies have assessed its potential value in
treating the chronic pain of fibromyalgia. In an early
account of acupuncture treatment of fibromyalgia,
67% of patients reported a positive treatment effect
(91). In a more recent randomized study, 3 weeks of
electroacupuncture resulted in improvement in five
of the eight outcome measures evaluated (including
pain threshold at tender points, self-reported pain,
morning stiffness, and patient and physician overall
assessment) compared with a sham treatment
group, with approximately one quarter of the pa-
tients experiencing almost complete symptom remis-
sion (92). There is some question about the meth-
odologic soundness of the study, however, including
the use of electroacupuncture rather than ordinary
acupuncture as well as the stimulation of sites only
2 cm away from actual tender points in the control
group (119). In a third study, the number of tender
points and self-reported pain decreased in patients
with fibromyalgia after six weekly acupuncture treat-
ments (93). Serum levels of serotonin and substance
P significantly increased after treatment, suggesting
a physiologic mechanism for the reported pain relief.

On the basis of the available evidence, a recent
National Institutes of Health consensus statement
on acupuncture concluded that in some situations,
including fibromyalgia, “acupuncture may be useful
as an adjunct treatment or an acceptable alternative
or may be included in a comprehensive manage-
ment program” (94).

Cognitive-Behavioral Treatment

Several studies have evaluated inpatient and out-
patient cognitive-behavioral treatment programs for
patients with fibromyalgia (95–103). All studies re-
ported at least some benefit. Such treatment pro-
grams include combinations of relaxation training,
meditation, cognitive restructuring, aerobic exercise
and stretching, activity pacing, and patient and fam-
ily education. In all of the studies, patients were
allowed to continue their pharmacologic treatment.
Length of treatment ranged from 3 to 24 weeks. At
the end of treatment, improvement was observed in
the overall impact of fibromyalgia, pain intensity,
number of tender points, emotional distress, and
sense of control over pain. Some aspects of improve-
ment remained at short-term (6-month) follow-up
(99) and long-term (30-month) follow-up (102).

However, in a prospective study comparing a
group that received intensive cognitive intervention
with a control group that received less structured
group discussions about pain and coping, efficacy
did not significantly differ between the two groups
(96). Similar results were obtained when group re-

laxation training was compared with integrated
group therapy (97); the efficacy of the two treat-
ments was generally similar for fibromyalgia symp-
toms, although integrated therapy provided modest
but significant improvements. In both studies, the
efficacy of all treatments may have been tempered
by the long duration of fibromyalgia in the patients
studied; these patients may be more refractory to
changing their coping behaviors and personal beliefs
about their health. Therefore, integrated behavioral
therapy shows promise in patients with fibromyalgia
of more recent onset.

Conclusions

Fibromyalgia is a chronic painful syndrome of
unknown cause. Although there is no cure, symp-
toms can be controlled to a moderate degree with
various treatments. Reliably effective pharmacologic
treatment options are limited. A comprehensive,
multidisciplinary approach incorporating both phar-
macologic and nonpharmacologic interventions is
often necessary to achieve clinically significant im-
provement.

Overall, clinical evidence suggests that the most
effective agents in managing the pain of fibromyal-
gia are those that affect neurotransmitter metabo-
lism at the receptor site. Among antidepressants,
tricyclic agents seem to be an effective treatment
option for one third of patients at best, and the
usefulness of selective serotonin reuptake inhibitors
is less clear. With respect to analgesics, no studies
on oral opioids have been published to date. Al-
though nonsteroidal anti-inflammatory drugs have
had a small amount of anecdotal success, prospec-
tive, controlled clinical trials have failed to demon-
strate efficacy. A lack of proven benefit and signif-
icant adverse events make corticosteroids an
inappropriate treatment choice as well. On the basis
of preliminary studies, tramadol or tender point
injections show promise in the management of pain
associated with fibromyalgia. Alternative agents, in-
cluding growth hormone, 5-hydroxytryptophan, and
g-hydroxybutyrate, have also proved effective, but
their clinical role in the management of patients
with fibromyalgia remains to be determined.

From Graduate Hospital, Philadelphia, Pennsylvania.

Grant Support: In part by an unrestricted educational grant from
Ortho-McNeil Pharmaceutical.

Requests for Reprints: Lawrence Leventhal, MD, Graduate Hos-
pital, Pepper Pavilion, Suite 801, 1800 Lombard Street, Philadel-
phia, PA 19146-1497.

References

1. Lawrence RC, Helmick CG, Arnett FC, Deyo RA, Felson DT, Giannini
EH, et al. Estimates of the prevalence of arthritis and selected musculoskel-

856 7 December 1999 • Annals of Internal Medicine • Volume 131 • Number 11



etal disorders in the United States. Arthritis Rheum. 1998;41:778-99.
2. Wolfe F. Fibromyalgia: the clinical syndrome. Rheum Dis Clin North Am.

1989;15:1-18.
3. Simms RW, Cahill L, Prashker M, Meenan RF. The direct costs of fibro-

myalgia treatment: comparison with rheumatoid arthritis and osteoarthritis.
Journal of Musculoskeletal Pain. 1995;3:127-32.

4. Wolfe F, Anderson J, Harkness D, Bennett RM, Caro XJ, Goldenberg
DL, et al. A prospective, longitudinal, multicenter study of service utilization
and costs in fibromyalgia. Arthritis Rheum. 1997;40:1560-70.

5. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Gold-
enberg DL, et al. The American College of Rheumatology 1990 Criteria for
the Classification of Fibromyalgia. Report of the Multicenter Criteria Com-
mittee. Arthritis Rheum. 1990;33:160-72.

6. Yunus M, Masi AT, Calabro JJ, Miller KA, Feigenbaum SL. Primary
fibromyalgia (fibrositis): clinical study of 50 patients with matched normal
controls. Semin Arthritis Rheum. 1981;11:151-71.

7. Moldofsky H. Sleep and fibrositis syndrome. Rheum Dis Clin North Am.
1989;15:91-103.

8. Moldofsky H. Sleep-wake mechanisms in fibrositis. J Rheumatol Suppl.
1989;16:47-8.

9. Gupta MA, Moldofsky H. Dysthymic disorder and rheumatic pain modu-
lation disorder (fibrositis syndrome): a comparison of symptoms and sleep
physiology. Can J Psychiatry. 1986;31:608-16.

10. Saskin P, Moldofsky H, Lue FA. Sleep and posttraumatic rheumatic pain
modulation disorder (fibrositis syndrome). Psychosom Med. 1986;48:319-23.

11. Moldofsky H, Scarisbrick P, England R, Smythe H. Musculoskeletal
symptoms and non-REM sleep disturbance in patients with “fibrositis syn-
drome” and healthy subjects. Psychosom Med. 1975;37:341-51.

12. Leventhal L, Freundlich B, Lewis J, Gillen K, Henry J, Dinges D.
Controlled study of sleep parameters in patients with fibromyalgia. J Clin
Rheumatol. 1995;1:110-3.

13. Bengtsson A, Hénriksson KG, Larsson J. Muscle biopsy in primary fibro-
myalgia. Light-microscopical and histochemical findings. Scand J Rheumatol.
1986;15:1-6.

14. Hénriksson KG, Bengtsson A, Larsson J, Lindström F, Thornell LE.
Muscle biopsy findings of possible diagnostic importance in primary fibro-
myalgia (fibrositis, myofascial syndrome) [Letter]. Lancet. 1982;2:1395.

15. Lund N, Bengtsson A, Thorborg P. Muscle tissue oxygen pressure in
primary fibromyalgia. Scand J Rheumatol. 1986;15:165-73.

16. Bengtsson A, Henriksson KG, Larsson J. Reduced high-energy phosphate
levels in the painful muscles of patients with primary fibromyalgia. Arthritis
Rheum. 1986;29:817-21.

17. Bartels EM, Danneskiold-Samsoe B. Histological abnormalities in muscle
from patients with certain types of fibrositis. Lancet. 1986;1:755-7.

18. Jacobsen S, Bartels EM, Danneskiold-Samsoe B. Single cell morphology
of muscle in patients with chronic muscle pain. Scand J Rheumatol. 1991;
20:336-43.

19. Simms RW, Roy SH, Hrovat M, Anderson JJ, Skrinar G, LePoole SR, et
al. Lack of association between fibromyalgia syndrome and abnormalities in
muscle energy metabolism. Arthritis Rheum. 1994;37:794-800.

20. Jubrias SA, Bennett RM, Klug GA. Increased incidence of a resonance in
the phosphodiester region of 31P nuclear magnetic resonance spectra in the
skeletal muscle of fibromyalgia patients. Arthritis Rheum. 1994;37:801-7.

21. Park JH, Phothimat P, Oates CT, Hernanz-Schulman M, Olsen NJ. Use
of P-31 magnetic resonance spectroscopy to detect metabolic abnormalities
in muscles of patients with fibromyalgia. Arthritis Rheum. 1998;41:406-13.

22. Simms RW. Fibromyalgia is not a muscular disorder. Am J Med Sci. 1998;
315:346-50.

23. Crofford LJ, Pillemer SR, Kalogeras KT, Cash JM, Michelson D, Kling
MA, et al. Hypothalamic-pituitary-adrenal axis perturbations in patients
with fibromyalgia. Arthritis Rheum. 1994;37:1583-92.

24. van Denderen JC, Boersma JW, Zeinstra P, Hollander AP, van Neer-
bos BR. Physiological effects of exhaustive physical exercise in primary fibro-
myalgia syndrome (PFS): is PFS a disorder of neuroendocrine reactivity?
Scand J Rheumatol. 1992;21:35-7.

25. Griep EN, Boersma JW, Lentjes EG, Prins PA, van der Korst JK, de
Kloet ER. Function of the hypothalamic-pituitary-adrenal axis in patients
with fibromyalgia and low back pain. J Rheumatol. 1998;25:1374-81.

26. Griep EN, Boersma JW, de Kloet ER. Altered reactivity of the hypotha-
lamic-pituitary-adrenal axis in the primary fibromyalgia syndrome. J Rheuma-
tol. 1993;20:469-74.

27. Adler GK, Kinsley BT, Hurwitz S, Mossey CJ, Goldenberg DL. Reduced
hypothalamic-pituitary and sympathoadrenal responses to hyperglycemia in
women with fibromyalgia syndrome. Am J Med. 1999;106:534-43.

28. Clark S, Tindall E, Bennett RM. A double blind crossover trial of pred-
nisone versus placebo in the treatment of fibrositis. J Rheumatol. 1985;12:
980-3.

29. Bennett RM, Clark SR, Campbell SM, Burckhardt CS. Low levels of
somatomedin C in patients with the fibromyalgia syndrome: a possible link
between sleep and muscle pain. Arthritis Rheum. 1992;35:1113-6.

30. Moldofsky H. Rheumatic pain modulation syndrome: the interrelationships
between sleep, central nervous system serotonin, and pain. Adv Neurol.
1982;33:51-7.

31. Chase TN, Murphy DL. Serotonin and central nervous system function.
Ann Rev Pharmacol Toxicol. 1983;13:181-97.

32. Moldofsky H, Warsh JJ. Plasma tryptophan and musculoskeletal pain in
non-articular rheumatism (”fibrositis syndrome“). Pain. 1978;5:65-71.

33. Russell IJ, Vipraio GA, Morgan WW, Bowden CL. Is there a metabolic
basis for the fibrositis syndrome? Am J Med. 1986;81:50-6.

34. Russell IJ, Michalek JE, Vipraio GA, Fletcher EM, Wall K. Serum amino

acids in fibrositis/fibromyalgia syndrome [Abstract]. Arthritis Rheum. 1989;
32(9 Suppl):S70.

35. Russell IJ, Michalek JE, Vipraio GA, Fletcher EM, Javors MA, Bowden
CA. Platelet 3H-imipramine uptake receptor density and serum serotonin
levels in patients with fibromyalgia/fibrositis syndrome. J Rheumatol. 1992;
19:104-9.

36. Yunus MB, Dailey JW, Masi AT, Aldag JC, Jobe PC. Abnormal transport
ratio of serum tryptophan in primary fibromyalgia (PF) [Abstract]. Arthritis
Rheum. 1990;33(9 Suppl):S55.

37. Moldofsky H, Lue FA. The relationship of alpha and delta EEG frequencies
to pain and mood in ’fibrositis’ patients treated with chlorpromazine and
L-tryptophan. Electroencephalogr Clin Neurophysiol. 1980;50:71-80.

38. Vaeroy H, Helle R, Forre Ø, Kåss E, Terenius L. Elevated CSF levels of
substance P and high incidence of Raynaud phenomenon in patients with
fibromyalgia: new features for diagnosis. Pain. 1988;32:21-6.

39. Welin M, Bragee B, Nyberg F, Kristiansson M. Elevated substance P
levels are contrasted by a decrease in Met-enkephalin-Arg-Phe levels in CSF
from fibromyalgia patients [Abstract]. Journal of Musculoskeletal Pain. 1995;
3(Suppl 1):4.

40. Russell IJ, Orr MD, Littman B, Vipraio GA, Alboukrek D, Michalek JE,
et al. Elevated cerebrospinal fluid levels of substance P in patients with the
fibromyalgia syndrome. Arthritis Rheum. 1994;37:1593-601.

41. Bradley LA, Alberts KR, Alarcón GS, Alexander MT, Mountz JM,
Weigent DA, et al. Abnormal brain regional cerebral blood flow (rCBF) and
cerebrospinal fluid (CSF) levels of substance P (SP) in patients and non-
patients with fibromyalgia (FM) [Abstract]. Arthritis Rheum. 1996;39(9 Sup-
pl):S212.

42. Russell IJ, Vaeroy H, Javors M, Nyberg F. Cerebrospinal fluid biogenic
amine metabolites in fibromyalgia/fibrositis syndrome and rheumatoid arthri-
tis. Arthritis Rheum. 1992;35:550-6.

43. Martinez-Lavin M. Hypertrophic osteoarthropathy. Curr Opin Rheumatol.
1997;9:83-8.

44. Goldstein JA, Mena I, Yunus MB. Regional cerebral blood flow (rCBF) by
SPECT in chronic fatigue syndrome (CSF) with and without fibromyalgia
syndrome (FMS) [Abstract]. Arthritis Rheum. 1993;36(9 Suppl):S222.

45. Mountz JM, Bradley LA, Modell JG, Alexander RW, Triana-Alexander
M, Aaron LA, et al. Fibromyalgia in women. Abnormalities of regional
cerebral blood flow in the thalamus and the caudate nucleus are associated
with low pain threshold levels. Arthritis Rheum. 1995;38:926-38.

46. Goldenberg DL. Treatment of fibromyalgia syndrome. Rheum Dis Clin
North Am. 1989;15:61-71.

47. Felson DT, Goldenberg DL. The natural history of fibromyalgia. Arthritis
Rheum. 1986;29:1522-6.

48. Carette S, McCain GA, Bell DA, Fam AG. Evaluation of amitriptyline in
primary fibrositis. A double-blind, placebo-controlled study. Arthritis Rheum.
1986;29:655-9.

49. Goldenberg DL, Felson DT, Dinerman H. A randomized, controlled trial
of amitriptyline and naproxen in the treatment of patients with fibromyalgia.
Arthritis Rheum. 1986;29:1371-7.

50. Scudds RA, McCain GA, Rollman GB, Harth M. Improvements in pain
responsiveness in patients with fibrositis after successful treatment with am-
itriptyline. J Rheumatol. 1989;16:98-103.

51. Jaeschke R, Adachi J, Guyatt G, Keller J, Wong B. Clinical usefulness of
amitriptyline in fibromyalgia: the results of 23 N-of-1 randomized controlled
trials. J Rheumatol. 1991;18:447-51.

52. Simms RW. Fibromyalgia syndrome: current concepts in pathophysiology,
clinical features, and management. Arthritis Care Res. 1996;9:315-28.

53. Carette S, Bell MJ, Reynolds WJ, Haraoui B, McCain GA, Bykerk VP,
et al. Comparison of amitriptyline, cyclobenzaprine, and placebo in the
treatment of fibromyalgia. A randomized, double-blind clinical trial. Arthritis
Rheum. 1994;37:32-40.

54. Wallace DJ. The fibromyalgia syndrome. Ann Med. 1997;29:9-21.
55. Bennett RM, Gatter RA, Campbell SM, Andrews RP, Clark SR, Scarola

JA. A comparison of cyclobenzaprine and placebo in the management of
fibrositis. A double-blind controlled study. Arthritis Rheum. 1988;31:1535-42.

56. Dwight MM, Arnold LM, O’Brien H, Metzger R, Morris-Park E, Keck
PE Jr. An open clinical trial of venlafaxine treatment of fibromyalgia. Psy-
chosomatics. 1998;39:14-7.

57. Geller SA. Treatment of fibrositis with fluoxetine hydrochloride (Prozac)
[Letter]. Am J Med. 1989;87:594-5.

58. Finestone DH, Ober SK. Fluoxetine and fibromyalgia [Letter]. JAMA. 1990;
264:2869-70.

59. Cortet B, Houvenagel E, Forzy G, Vincent G, Delcambre B. [Evaluation
of the effectiveness of serotonin (fluoxetine hydrochloride) treatment. Open
study in fibromyalgia]. Rev Rhum Mal Ostéoartic. 1992;59:497-500.
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