
This issue deals with a common but often frustrating and
unrewarding condition that confronts primary care physicians:
fibromyalgia. As scientists and clinicians, we always search for
the pathophysiologic mechanisms of disease, but fibromyalgia
has, in many aspects, defied
that search. We all feel more
comfortable when we have a
definitive laboratory test to con-
firm a diagnosis rather than the
complexity of a syndrome with
predominantly subjective com-
plaints. Yet the condition is real
and can be clearly character-
ized and effectively treated if
accurately recognized.

The article highlights in a
practical manner:

• epidemiology;
• etiology and pathophysiol-

ogy;
• clinical features;
• diagnostic criteria;
• laboratory findings;
• physical examination; and

• management, including pharmacological and non-pharma-
cological treatment options.

—The Editor
Fibromyalgia, previously known as fibrositis or fibromyositis,

is an idiopathic, multisystem,
chronic condition characterized
by fatigue, sleep disturbance,
diffuse widespread muscu-
loskeletal pain, paresthesias,
and a variety of associated
symptoms. Other synonyms of
the fibromyalgia syndrome are
non-articular rheumatism,
neurasthenia, muscular
rheumatism, and functional
somatic syndrome.

In 1904, Sir William Gowers
coined the term “fibrositis.” In
1976, the term “fibrositis” was

changed to “fibromyalgia” because it was discovered that the tis-
sues associated with the diffuse tenderness of affected patients
lacked inflammation.1 The concept of a non-inflammatory condi-
tion was further established by Smythe and Moldofsky. During
the past 30 years, fibromyalgia gradually has been recognized as
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one of the most common causes of chronic widespread muscu-
loskeletal pain, especially in women. In current medical practice,
it is seen by most physicians as a distinct syndrome.

Epidemiology
The prevalence of fibromyalgia in the general population is 3-

5%. Studies reveal that it is more common in women than men,
and the incidence increases progressively with age. It is diag-
nosed most frequently in middle-aged women, but also is seen in
older people, children, and possibly as many as 1-2% of all ado-
lescents. According to a study in 2001, 15% of patients hospital-
ized in internal medicine wards had fibromyalgia, of which 91%
were women.2

Certain studies show that fibromyalgia is more common in
relatives of patients with fibromyalgia, suggesting the contribu-
tion of both genetic and environmental factors.3 There is also a
high prevalence of pain syndromes and mood disorders in these
families. Psychological factors associated with fibromyalgia
include somatization disorder, anxiety, and personal or family
history of depression.4

Etiology and Pathophysiology
There are multiple theories explaining the etiology of

fibromyalgia, including muscle injury, non-refreshing sleep,
neurohormonal abnormalities, psychophysiology, and abnormal
central sensory processing of pain signals. However, both the
etiology and pathophysiology of fibromyalgia remain elusive.5

The etiology appears to be polygenic and complex with the con-
tribution of several overlapping syndromes such as anxiety and

depression. The role of psychological factors in the pathogenesis
is not very clear.

Genetic Factors. As previously mentioned, there appears to
be a strong familial component or genetic basis6 contributing to
the genesis of fibromyalgia. Family members of patients with
fibromyalgia are many times more likely to be diagnosed with
the same condition.7 They tend to have lowered thresholds for
pressure-induced pain and are much more likely to have a host of
regional pain syndromes and mood disturbances.  

Specific genetic polymorphisms were found to be associated
with an increased risk of developing a variety of pain syndromes
in some patients with fibromyalgia. Genes affecting serotonin
and catecholamine metabolic or signaling pathways may
increase patients’ susceptibility to develop variation in their sen-
sitivity to pain and sensory processing. Serotonin 5-HT2A recep-
tor polymorphism and inherited deletions in the gene for the
human serotonin transporter,8 COMT (catecholamine o-methyl
transferase) polymorphisms, and monoamine oxidase A gene
polymorphism are examples of possible molecular explanations
for the production of chronic pain. 

Gender. Fibromyalgia affects women more frequently than
men.9 In general, female patients are at a higher risk for pain syn-
dromes because of increased pain sensitivity compared to males.
They appear to lack certain pain-inhibitory mechanisms. Trau-
matic or stressful stimuli have a propensity to evoke greater sym-
pathetic nervous system, hormonal, and psychosomatic respons-
es in women than in men. Reproductive hormone levels can
influence central pain-modulatory mechanisms.  

Environmental Factors. Environmental stress factors play an
important role in the development of fibromyalgia. The onset of
symptoms may be triggered by emotional stress, war, catastroph-
ic events, accidents, physical trauma, or illnesses including cer-
tain infections such as hepatitis B and C, human immunodefi-
ciency virus (HIV) disease, parvovirus, Lyme disease, and
Epstein-Barr virus.5 Other diseases associated with increased risk
of acquiring fibromyalgia include hypermobility syndrome and
chronic underlying autoimmune conditions such as rheumatoid
arthritis, systemic lupus erythematosus (SLE), and inflammatory
bowel disease (IBD).    

Pain sensitivity may be modified by the psycho-social envi-
ronment in which individuals develop. Adverse experiences dur-
ing childhood, such as poverty or physical or sexual abuse,
increases susceptibility to the development of chronic pain in
adulthood. Several retrospective studies suggest that physical
trauma may precipitate fibromyalgia.10 Patients with a history of
psychological trauma associated with anxiety (for example,
childhood trauma or sexual abuse) have an increased number of
tender points.11 Hence, a pertinent history is important.

Neuroendocrine Factors. It is unclear if the hormonal, bio-
chemical, and neurotransmitter abnormalities seen in fibromyal-
gia are due to a disease process or to pain itself. Derangement of
the hypothalamic-pituitary-adrenal (HPA) axis and the autonom-
ic nervous system along with hyperactivity of the stress
response was observed in patients with fibromyalgia.12 The hor-
monal response to stimuli tends to be abnormal in these patients.
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Studies show decreased levels of baseline cortisol and a blunted
adrenal cortical response to ACTH. On neuroendocrine provoca-
tive tests, the HPA response was low. All of these changes influ-
ence nociception and may alter the response to pain. Nociception
is defined as the neural processes of encoding and processing
noxious stimuli. It is the afferent activity produced in the periph-
eral and central nervous system by stimuli that have the potential
to damage tissue.

Levels of somatomedin C (insulin-like growth factor I [IGF-
I]), a modulator of growth hormone’s actions and a neuromedia-
tor of chronic stress that is usually secreted during stage 4 sleep,
are subnormal. Studies show elevated levels of Substance P (a
neurotransmitter associated with enhanced pain perception) and
nerve growth factor along with decreased levels of serotonin in
the cerebral spinal fluid13 (CSF) of patients with fibromyalgia.
Serum levels of serotonin, its precursor tryptophan, and its
metabolite, 5-hydroxyindoleacetic acid (5-HIAA), are reported
to be low. Serotonin mediates pain reactivity through changes in
sleep patterns and by modulation of neuron excitability and pain
signaling in the central nervous system (CNS). Hence medica-
tions that enhance the action of serotonin might play an impor-
tant role in treating symptoms of fibromyalgia. There is a report-
ed association between CSF levels of corticotropin-releasing fac-
tor (a key mediator in the HPA cascade), sensory pain, and auto-
nomic dysfunction in fibromyalgia.

Altered HPA axis activity may be linked to childhood trauma,
especially physical abuse.15 Exposure to stressors early in life or
exposure to chronic stress can permanently affect the HPA axis,
which, in turn, can lead to the development of fibromyalgia.
Conditions like depression or post-traumatic stress disorder
(PTSD) are associated with HPA and/or autonomic dysfunction.  

To summarize, fibromyalgia is characterized by HPA axis
hypo-activation. It is yet unclear if the characteristic hormonal
profile of fibromyalgia is involved in the pathophysiology of the
disease or if it is just a reflection of the patient’s symptoms.  

Autonomic Dysregulation. Autonomic derangement16 char-
acterized by increased sympathetic and decreased parasympa-
thetic tone may play a role in an altered visceral sensitivity
encountered in fibromyalgia. It is manifested by orthostatic
hypotension on postural change (tilt table testing) and baseline

increased heart rate with poor variability. One of the proposed
mechanisms for autonomic dysregulation is neurogenic switch-
ing, by which adverse stimuli can elicit a response at a distant
area. Other conditions with autonomic dysfunction are depres-
sion and PTSD.  

Dysfunction in Pain Processing. One of the earliest hypothe-
ses in the etiopathogenesis of fibromyalgia is neuroplasticity and
aberrant central pain mechanisms.17 According to this hypothesis,
symptoms of chronic widespread pain are due to abnormalities
involving the pain and sensory processing systems and involve
the spinal cord, insula, and thalamus of the brain. One of the
most reproducible features in fibromyalgia is pain and sensory
amplification. Normal peripheral pain could become abnormally
amplified at the level of the spine. Glial cells around the pain
neurons can modify and augment the signaling and perception of
pain. Generalized up-regulation of the CNS is enhanced in these
patients, resulting in non-nociceptive pain. Non-nociceptive pain
(neuropathic) results from abnormal function in the central or
peripheral somatosensory system. This pain may occur when the
normal physiologic process of nociception has been altered, pro-
ducing different subjective and objective findings. The receptor
thought to be involved is the N-methyl-D-aspartic acid (NMDA)
receptor, present in dorsal horns of the spinal cord. NMDA
receptors interact with excitatory amino acids, increasing pain.

Individuals with chronic pain syndromes display diffuse
hyperalgesia (increased pain to normally painful stimuli) and/or
allodynia (pain to normally non-painful stimuli). Compared to
healthy individuals, these patients have generalized lower pain
threshold to noxious physical stimuli like pressure, heat, cold,
and electricity. This leads to extreme sensitivity at tender points
as well as visceral pain as seen in IBD, non-cardiac chest pain,
and headaches. One of the underlying mechanisms for hyperal-
gesia is central sensitization (heightened excitability of the spinal
cord neurons that transmit nociceptive information to the brain).
Repetitive stimulation of the peripheral nerve that carries pain
signals can lead to central sensitization18 via abnormal, temporal
summation or magnified “second pain” or wind-up.19 (Repeated,
equal non-painful stimuli are perceived to be more intensive and
painful than the initial stimulus.)  

The presence of mood disorders can further modulate pain
processing. In patients with fibromyalgia, studies show hypop-
erfusion in areas of brain such as the thalamus and caudate
nucleus, increased levels of substance P in the CSF, gray matter
loss, and down-regulation of brain opioid receptors. The
decreased mu opioid receptor availability could be the reason
for the ineffectiveness of opioids in treating patients with
fibromyalgia.

Sleep Abnormalities. One of the most persistent universal
symptoms of fibromyalgia patients is insomnia, although
fibromyalgia is not primarily a sleep disorder. Chronic pain inter-
feres with the quality of sleep, and insomnia, in turn, can aggra-
vate pain. Both pain and non-restful sleep can result in fatigue.  

An underlying CNS dysfunction can be a contributing factor
to the stage 4 sleep disorder seen in patients with fibromyalgia.
The distinctive feature of disturbed stage 4 sleep is phasic alpha
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Table 1. Symptoms of Fibromyalgia Syndrome

• Pain 
• Stiffness
• Fatigue 
• Poor sleep
• Numbness or tingling of extremities
• Headaches
• Painful menstrual periods
• Irritable bowel syndrome
• Restless legs syndrome
• Cognitive and memory problems
• Variety of other symptoms



sleep activity20 seen as intrusion of alpha waves (high-frequency,
low-amplitude waves) into the normal stage 4 delta waves (low-
frequency, high-amplitude) of non-rapid eye movement sleep.
Frequent night awakening can result in a sensation of unrefresh-
ing and non-restorative sleep. Irregular cyclic alternating sleep
pattern contributes to the severity of fibromyalgia.  

Decreased growth hormone levels along with low IGF1 might
be due to the interruption of stage 4 sleep. Other hormones asso-
ciated with sleep such as serotonin and endorphins are noted to
be altered as well.

Serological Abnormalities. There is no evidence at present to
indicate that fibromyalgia is an immune-mediated condition.21

The importance and prevalence of anti-serotonin, anti-ganglio-
side, and anti-phospholipid antibodies in some patients with
fibromyalgia are as yet not clear. Cytokines, including IL-8 and
IL-6, are being investigated in the etiopathogenesis.

Behavioral and Psychological Variables. Studies have
debated the role and contribution of psychological factors22 in the
development of fibromyalgia. There is an association of this ill-
ness with an increased incidence of psychiatric conditions such
as anxiety, depression, PTSD, somatization, and personality dis-
orders. The presence of a coexisting psychiatric disease may
increase the severity of fibromyalgia symptoms by lowering pain
threshold and tolerance. On the other hand, chronic pain syn-

dromes may result in worsening of psychiatric symptoms. The
relationship between these conditions might be because of the
presence and use of similar neuropathways and neurotransmit-
ters. It is not clear if a co-morbid psychiatric condition con-
tributes to the development of fibromyalgia or vice versa. Chron-
ic psychological distress can result in symptoms such as fatigue,
anxiety, and pain by altering stress response systems like the
HPA axis and autonomic nervous system.

Clinical Features
The cardinal feature of fibromyalgia is diffuse pain that is

widespread in the musculoskeletal arena. Other clinical hall-
marks include fatigue, generalized hyperalgesia, allodynia,
insomnia, and paresthesias. The three key features of pain,
fatigue, and sleep disturbance are present in virtually every
patient with fibromyalgia.23

The onset of this illness can be gradual or acute, especially if
there is exposure to stress. Presenting symptoms often are chron-
ic, persistent, multifocal pain with fatigue interfering with daily
activities. Pain often is described as widespread, migratory,
exhausting, unbearable, deep, gnawing, aching, or burning in
nature. Pain and stiffness initially may be localized to the neck
and shoulders, with eventual involvement of the axial skeleton,
chest wall, hips, and extremities. Variation of symptoms with
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Table 2. The 1990 American College of Rheumatology Criteria for Fibromyalgia

CRITERIA DEFINITION

At least 3 months of widespread pain • Pain in left side of body 
• Pain in right side of body 
• Pain above waist 
• Pain below waist (may be low back pain) 
• Axial skeletal pain (cervical spine, anterior chest, thoracic spine, or 

low back)
(Shoulder and buttock pain is considered as pain for each involved 
side. “Low back” pain is considered lower segment pain.)  

Pain in 11 of 18 tender point sites on digital palpation • Digital palpation should be done with approximate force of 4 kg. 
• For a tender point to be considered “positive,” the subject must state 

that the palpation was painful.
• Tender point sites (bilateral)

Occiput: at suboccipital muscle insertions 
Low cervical: at anterior aspects of intertransverse spaces at C5-C7 
Trapezius: midpoint of upper trapezius border 
Supraspinatus: at origins, above scapula spine near the medial 
border 
Second rib: at the second costochondral junctions, just lateral to the 
junctions on upper surfaces
Elbow: 2 cm distal to the epicondyles. 
Gluteal: upper outer quadrants of buttocks in anterior fold of muscle 
Greater trochanter: posterior to the trochanteric prominence 
Knees: medial fat pad proximal to the joint line

Adapted from: Wolfe, Smyth, Yunus. Arthritis Rheum 1990;33:160-172.



waxing and waning is common. The majority of these patients
describe fatigue as severe, worse in the mornings, and persisting
all day. Another universal complaint is poor sleep patterns with
difficulty falling asleep, frequent awakening, or early awakening.
Symptoms of fibromyalgia are aggravated by cold and humid
weather, poor sleep, and physical or mental stress. They are
improved by warm and dry weather, moderate physical activity,
adequate sleep, and relaxation.24 Probably because of amplified
pain pathways, patients with fibromyalgia may experience a
wide variety of other symptoms ranging from lightheadedness,
fluid retention, migratory arthralgias, postexertional pain, palpi-
tations, night sweats, dysphagia, dyspnea, vulvodynia, dysmen-
orrhea, sexual dysfunction, Raynaud’s phenomenon, and allergic
symptoms. Many also complain of pain in the chest, abdomen, or
pelvic area.

Paresthesias (sensations of numbness, burning, tingling, or
crawling) without objective neurologic findings are common.
Mood disturbances (particularly depression, anxiety, and person-
ality disorders), cognitive dysfunction (such as short-term memo-
ry loss and difficulties with concentration) and headaches (mus-
cular or migraine-type) are present in a majority of patients.21,26

The coexistence of regional pain syndromes with fibromyal-
gia is frequent, including temporomandibular disorders, irritable
bowel syndrome, myofascial pain syndrome, irritable bladder
syndrome, interstitial cystitis, and restless leg syndrome. Other
conditions such as chronic fatigue syndrome are very closely
associated with fibromyalgia in about 50% of cases. It is impor-
tant to differentiate fibromyalgia from other concurrent rheuma-
tological conditions like rheumatoid arthritis, osteoarthritis, and

SLE because often the doctor and patient alike confuse the
symptoms of fibromyalgia with a worsening of the primary dis-
ease, when in fact there may be no relationship between the
symptoms of each condition.

Diagnostic Criteria
In spite of the high prevalence of fibromyalgia, it often

remains under-diagnosed and under-treated. The onset of symp-
toms frequently precedes the clinical diagnosis by years.
Fibromyalgia often is debilitating to patients because of the
chronic nature of the symptoms. Patients may have pain in any
domain of musculoskeletal and non-musculoskeletal regions of
the body. The syndrome complex of fibromyalgia is defined by
the presence of widespread pain in particular areas of increased
sensitivity called tender points.

In 1990, the American College of Rheumatology (ACR)
developed criteria for the diagnosis and classification of
fibromyalgia based on a multicenter study done by Wolfe, et al.24

The criteria are defined in Table 2.
The presence of a second clinical disorder does not exclude

the diagnosis of fibromyalgia. These criteria have a sensitivity of
88.4% and a specificity of 81.1%. Failure to meet the ACR crite-
ria does not completely rule out fibromyalgia.

Control points (areas like the thumbnail, forehead, and anteri-
or mid-tibia) are regions that are expected to be non-tender and
are supposed to increase the specificity of the tender points. On
the other hand, tenderness at these control points does not rule
out the clinical diagnosis of fibromyalgia.

Physical Examination
A thorough history and physical examination remain the most

essential diagnostic tests for fibromyalgia. The most crucial part
of physical examination is to palpate the 18 specific points to
elicit tenderness. (See Figure 1.) These tender points initially
were meant for classification purposes rather than diagnostic cri-
teria; however, they are relied upon for diagnosis by most practi-
tioners. The key feature to identify tender points is to apply con-
sistent pressure equivalent to 4 kg/cm either by digital palpation
or by using a dolorimeter (algometer). Applying enough pressure
to whiten the examiner’s fingernail bed generates approximately
4 kg/cm of pressure.27 Patients can feel pain, not just tenderness.
The response at these tender points may be compared to control
points (thumbnail, forehead, mid-forearm, etc.). Many patients
with fibromyalgia complain of pain to pressure almost every-
where, including control areas. 

The Fibromyalgia Impact Questionnaire (FIQ)28 is one of the
validated instruments to assess the functional abilities in daily
life by measuring patient status and progress.  

Other than the positive tender points, the physical examina-
tion usually is unremarkable for uncomplicated fibromyalgia. A
detailed assessment of musculoskeletal and neurologic systems
can help delineate this condition from other concomitant diseases
including arthritis, connective tissue disorders, and neurological
conditions. The presence of synovitis or signs such as hypermo-
bility indicate the presence of concurrent disorders. It is impor-
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Table 3. Laboratory Studies in FMS

NORMAL STUDIES

• Complete blood count (CBC)
• Chemistries
• Sedimentation rate
• Thyroid function tests
• Liver function tests (except with chronic hepatitis C infection)
• Rheumatologic serologies

ABNORMAL STUDIES IN FMS 

(Not diagnostic and not necessarily useful in patient evaluation)
• Cerebral spinal fluid (CSF) levels of substance P
• Serum somatomedin C levels
• Hypothalamic-pituitary-adrenal axis
• Thalamic and caudate blood flow
• Sleep studies
• Neurogenic flare studies with infrared thermography
• Electrodermal and microcirculatory activity
• Orthostatic tests

Reprinted with permission from: Burkham J, Harris ED Jr, et al.
Fibromyalgia: A chronic pain syndrome. In: Kelley’s Textbook of
Rheumatology, 7th ed. Philadelphia: Elsevier Saunders;
2005:522-536.



tant to identify other painful conditions such as bursitis, tendini-
tis, myofascial pain, and inflammatory soft-tissue conditions.
The nociceptive pain from these conditions is amplified in
fibromyalgia. 

Laboratory Findings
Screening blood tests include a complete blood count, routine

serum chemistries, erythrocyte sedimentation rate, C-reactive
protein, liver function tests, thyroid function tests, and muscle
enzymes. In uncomplicated fibromyalgia, probably the most
important laboratory result is a normal sedimentation rate or C-
reactive protein. There are no definitive laboratory tests to diag-

nose fibromyalgia. Laboratory testing is helpful mainly to screen
and eliminate other commonly associated disorders. Extensive
unnecessary workup should be avoided if possible.

Differential Diagnosis
A wide variety of diseases may overlap with or mimic

fibromyalgia. It is important to differentiate fibromyalgia from
conditions such as myofascial pain syndrome, chronic fatigue
syndrome, hypothyroidism, and polymyalgia rheumatica. Infec-
tions such as infectious mononucleosis, HIV, HTLV, hepatitis,
and Lyme disease should be considered in the differential diag-
nosis. Patients need to be evaluated for endocrine diseases such
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Figure 1. Tender Point Locations

Illustration copyright © Arthritis Foundation. Used with permission from the Arthritis Foundation.



as hyperparathyroidism and Cushing’s syndrome, entrapment
syndromes (such as carpal tunnel syndrome), neurologic disor-
ders (such as multiple sclerosis and myasthenia gravis), psychi-
atric disorders (such as depression), and sleep disturbances (such
as sleep apnea). Other common conditions associated with
fibromyalgia and previously mentioned in this article include
depression, migraine, irritable bowel syndrome, interstitial cysti-
tis, female urethral syndrome, metabolic and inflammatory
myopathies, rheumatoid arthritis, SLE, and osteoarthritis. To pro-
vide optimal therapy and avoid over-treatment, it is important to
recognize and treat patients for these overlapping conditions. 

Management
In spite of improved understanding and recognition of

fibromyalgia, treatment continues to be challenging. Management
of chronic pain syndromes is frustrating for clinicians and patients
alike. Because of a limited understanding of the etiology and the
poor response to conventional pain treatments for fibromyalgia, a
majority of the patients remain unsatisfied with the results of their
therapy. Pain and fatigue often persist and limit daily functioning.
There is no single effective therapy. Treatment strategies largely
are empirical and are directed at controlling symptoms such as
pain, sleep problems, depression, and anxiety. Treatment usually
is long term since this condition is chronic, often with a waxing
and waning pattern. Therapeutic strategies range from evidence-
based approaches such as medications and exercise to less well

studied alternative medical practices such as herbal substances
and acupuncture. (See Table 4.)

The American Pain Society Fibromyalgia Panel has devel-
oped clinical practice guidelines29 and recommends a multidisci-
plinary or multimodal therapeutic approach that combines drug
therapy with physical, psychological, and cognitive behavior
strategies.30 The European League Against Rheumatism
(EULAR) recently published evidence-based recommendations
for the management of fibromyalgia.31

The response to treatment depends on the severity of the
symptoms. Patients with mild symptoms need a simple regimen.
Patients with severe symptoms will need a more sophisticated
approach. A high pretreatment level of impairment was signifi-
cantly associated with a better response to treatment.32 There is a
lack of specific and sensitive tools to evaluate and assess the
effectiveness of treatment.

Pharmacotherapy
In clinical trials, only limited numbers of medications were

shown to be beneficial for the treatment of fibromyalgia. The
drugs used with most success are antidepressants, muscle relax-
ants, anticonvulsants, and sedative-hypnotic drugs. The two
FDA-approved drugs for the treatment of fibromyalgia are prega-
balin (Lyrica) and duloxetine hydrochloride (Cymbalta). Because
of aberrant central pain mechanisms in fibromyalgia, routine
pain medications such as narcotics have been ineffective and

February 2009/Primary Care Reports 19

Table 4. Treatments for Fibromyalgia35,36

EFFECTIVENESS PHARMACOLOGIC THERAPIES NON-PHARMACOLOGIC THERAPIES

Strong evidence • Tricyclic antidepressants • Cardiovascular exercise
- Amitriptyline • Cognitive behavioral therapy
- Cyclobenzaprine • Patient education

• Serotonin-norepinephrine reuptake inhibitors • Multidisciplinary therapy
- Duloxetine
- Milnacipran (not approved in the United States)

• Antiepileptic drugs
- Gabapentin
- Pregabalin

Moderate evidence • Selective serotonin reuptake inhibitors • Acupuncture
- Fluoxetine • Balneotherapy
- Paroxetine • Biofeedback
- Tramadol • Hypnotherapy

• Strength training

Weak evidence • Nonsteroidal anti-inflammatory drugs • Chiropractic therapy
• Opioids • Electrotherapy

• Manual and massage therapy
• Ultrasonography

No evidence • Corticosteroids • Flexibility exercise
• Benzodiazepines • Tender (trigger) point injections
• Hypnotics



their use in the treatment of fibromyalgia is not encouraged.
Tricyclic Antidepressants (TCAs). This group has been

part of the traditionally used first-line medications in the treat-
ment of fibromyalgia. Evidence shows that these medications
improve pain, fatigue, and sleep quality. They are more benefi-
cial in patients with coexisting depression. Low-dose sedating
antidepressants (e.g. amitriptyline and trazadone) are used most
frequently. 

The TCAs have an analgesic effect that is independent of their
antidepressant action.33 These agents increase the concentrations
of both serotonin and norepinephrine in the central nervous sys-
tem by inhibiting the reuptake at spinal dorsal horn synapses,
with secondary activity at the sodium channels.34 Higher concen-
trations of these neurotransmitters can reduce pain signaling.

Dosages of tricyclic drugs need to be individualized based
upon efficacy and side effects. Due to the high incidence of anti-
cholinergic side effects, they should be started at a low dose and
then gradually increased. The usual starting dose of amitriptyline
or desipramine is 5-10 mg at bedtime. In clinical trials, amitripty-
line at doses of 25-50 mg is shown to be effective in providing
analgesic effect, aiding sleep, and treating concomitant mood
disorders.34 Adverse effects such as dry eyes, dry mouth, consti-
pation, drowsiness, weight gain, grogginess, and difficulty con-
centrating are more common at higher doses. There is a possibili-
ty of cardiotoxicity in older patients, especially with amitripty-
line. Desipramine has the advantage of fewer side effects. The
effectiveness of tricyclic drugs may diminish gradually with
time.37

Selective Serotonin Reuptake Inhibitors (SSRIs). SSRIs
act on the CNS by decreasing the reuptake of serotonin and
increasing its availability at the neuronal synapse. Studies show
some benefit with SSRIs, but there are conflicting data in clini-
cal trials regarding their effectiveness, especially as single
agents.38-40 Drugs studied include fluoxetine, paroxetine, and
citalopram. The combination of fluoxetine (SSRI) with
amitriptyline was found to be more effective than using either
drug in isolation.38 Similarly, a combination of fluoxetine with
cyclobenzaprine was more beneficial than either alone over a
12-week period.41 A few clinical studies suggest that SSRIs are
as effective as amitriptyline.42

Serotonin/Norepinephrine Reuptake Inhibitors (SNRIs).
Based on the mechanism of action, SNRIs may have superior
anti-nociceptive properties with fewer side effects when com-
pared to SSRIs. These medications include the antidepressants
venlafaxine (Effexor), duloxetine (Cymbalta), and milnacipran
(not yet available in the United States). Newer medications such
as duloxetine and milnacipran show improvement in pain, ten-
derness, and other outcome variables in randomized clinical tri-
als of patients with fibromyalgia.  

Duloxetine was superior to placebo in total FIQ scores and a
number of outcome measures including the Brief Pain Inventory
scores and global function scores in 207 patients with fibromyal-
gia in a 3-month clinical trial.43 Effective doses of duloxetine
ranged from 30 mg daily to 60 mg twice per day. The adverse
effects of duloxetine include insomnia, dry mouth, and constipa-

tion. Venlafaxine has been studied in smaller trials.44 Mil-
nacipran, twice daily, reduced pain intensity and improved sec-
ondary variables in 125 patients with fibromyalgia over 12
weeks.34 Milnacipran 100 mg twice daily was more effective and
better tolerated than at 200 mg once daily. Milnacipran also
binds to N-methyl-D-aspartate receptors.

Other medications undergoing clinical trials are monoamine
oxidase inhibitors and 5-HT3 receptor antagonists.

Analgesic Medications. Randomized clinical trials show that
tramadol (Ultram), a centrally acting synthetic analgesic drug
that has some opioid-like properties (with or without acetamino-
phen) to be beneficial in patients with fibromyalgia.46-48 Tramadol
has numerous analgesic effects. It inhibits norepinephrine and
serotonin reuptake, and its major metabolite binds weakly to mu
opioid receptors. It is well-tolerated and efficacious in patients
with mild to moderately severe pain. It should be started with a
low dose and gradually titrated to avoid nausea and dizziness.
Dosages range from 50 mg prn up to 100 mg four times per day.
Clinical trials using a combination of tramadol and acetamino-
phen (37.5/325 mg) show that the discontinuation rates, pain
scores, and Fibromyalgia Impact Questionnaire scores were bet-
ter in the combination group than in the control group.48 The
long-term abuse potential of tramadol is less compared to tradi-
tional narcotics but still is a concern. 

When used alone, NSAIDs (including cyclooxygenase-2
selective agents) have, at best, a very modest benefit in treating
fibromyalgia. Little objective evidence exists regarding their effi-
cacy. There is no evidence of tissue inflammation in uncompli-
cated fibromyalgia. So it is the analgesic rather than anti-inflam-
matory properties of NSAIDs that might be beneficial. Overuse
often can lead to rebound headaches, further worsening symp-
toms of fibromyalgia. NSAIDs were reported to be more effec-
tive when used in combination with medications such as the tri-
cyclics and other CNS medications. There is very little data on
the use of COX -2 inhibitors in treating fibromyalgia. However,
our experience with NSAIDs is that not enough benefit is derived
from their use in fibromyalgia to offset the potential side effects
these drugs may cause.

Use of opioids is discouraged in treating patients with
fibromyalgia. Almost invariably, they rapidly lose their effective-
ness and require higher doses, leading to the need for stronger
opioid agents. The opioids are associated with adverse effects
such as addiction, constipation, sedation, and nausea.49 These
medications should be reserved for short-term use in patients as a
last resort after exhausting all other modalities.50

Muscle Relaxants. These medications are used both in the
chronic management of fibromyalgia as well as for acute flares.
There is very little evidence regarding their efficacy. The most
studied medication of this group is cyclobenzaprine (Flexeril). It
is structurally analogous to tricyclic antidepressants and was
shown to be effective in improving sleep and decreasing pain.51

This medication reduces brainstem noradrenergic function and
motor neuron efferent activity and induces skeletal muscle relax-
ation.52 Cyclobenzaprine should be started at a low dose of 10
mg at bedtime and titrated as tolerated to avoid excessive seda-
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tion. Chronic use seems to decrease its efficacy.
Other Central Nervous System-Acting Agents. Anticonvul-

sants/antiepileptic drugs (AEDs) have analgesic properties in
addition to anticonvulsant properties and are used in the manage-
ment of fibromyalgia and other chronic pain conditions. These
medications include pregabalin (Lyrica), gabapentin (Neurontin),
topiramate (Topamax), and tiagabine (Gabitril). Pregabalin, a
second-generation anticonvulsant used in the action of neuro-
pathic pain and epilepsy, was the first FDA approved drug to
treat fibromyalgia. Studies show that it is effective in relieving
pain, decreasing fatigue, and improving sleep.53 Two recent con-
trolled trials report that pregabalin was as effective as monothera-
py in improving symptoms of fibromyalgia.54,55 The analgesic
mechanism of action is unclear, but it is known to disrupt neu-
ronal signaling by binding to voltage-gated calcium channels in
the central nervous system. It is recommended to start the drug at
a low dose and gradually increase as tolerated to 300-450 mg per
day. The diverse side effect profile seems to be dose-related and
includes lightheadedness, sedation, weight gain, dry mouth, and
peripheral edema.

Gabapentin, a well known agent used in the treatment of
epilepsy and neuropathic pain, is another commonly used agent
in the management of fibromyalgia. Gabapentin was shown to
have significant analgesic effects in diabetic neuropathy, post
herpetic neuralgia, migraine prophylaxis, and other neuropathic
pain conditions.56 Although it is structurally related to gamma-
aminobutyric acid, it inhibits the voltage-gated calcium channels
similar to pregabalin. In a recent randomized controlled trial
designed to compare gabapentin (1200-2400 mg/day) with place-
bo for its efficacy and safety in treating fibromyalgia-associated
pain,57 the gabapentin-treated patients showed clinically signifi-
cant improvement and experienced less pain, improved sleep
quality, and less fatigue. It was well tolerated when started at a
low dose with gradual titration up to 3600 mg/day. Adverse
effects include dizziness, sedation, lightheadedness, and weight
gain.

Non-pharmacologic Therapy
Non-pharmacologic therapy for fibromyalgia includes patient

education, aerobic exercise, cognitive-behavioral therapy, and
other modalities such as acupuncture, meditation, yoga, counsel-
ing, and biofeedback.

Exercise. Exercise is the “most” important treatment for
fibromyalgia. Thus, the responsibility for improvement from this
condition rests squarely on patients with this problem. Patients
with fibromyalgia usually do not maintain a regular exercise reg-
imen due to pain, fatigue, or both. The importance of exercise in
fibromyalgia was stressed since 1976, starting with Moldofsky.
Cardiovascular exercise is widely recommended in the manage-
ment of fibromyalgia and chronic pain syndromes. Exercise pro-
grams (aerobic and strength-training exercises) were shown to
have positive effects in patients with fibromyalgia, improving
psychological status, pain, and physical function.58,59 Exercise
reduced the number of patients fulfilling the ACR criteria for
fibromyalgia, decreased tender point counts, and improved FIQ

scores.60 Graded aerobic exercise is more effective than other
types of training, including relaxation and flexibility training.
The main goal of exercise is to restore and maintain muscu-
loskeletal function. Exercise prescriptions should be individual-
ized58 Physicians should encourage patients to start slowly and
then to increase the duration and intensity by gradual increments.
Once a moderate level of cardiovascular fitness is achieved, exer-
cise can be advanced to other dimensions. High-intensity work-
outs should be avoided initially. Aerobic exercises with low
impact such as brisk walking, cycling, swimming, or water aero-
bics have more success in improving function and symptoms.
Warm water-based exercise may be beneficial, especially as an
initial regimen and seems to be better tolerated by fibromyalgia
patients.61,62

Cognitive Behavioral Therapy (CBT). Studies show that
psychological therapy, especially CBT, is effective in treating
patient with fibromyalgia.63,64 It was shown to improve symptoms
of fibromyalgia including pain, mood disorders, fatigue, and
physical function.65 The main goal of these education-based pro-
grams is to instruct and train the patients to use techniques that
can improve their symptoms. The programs can be either indi-
vidualized or used in a group therapy setting. CBT also has been
useful in management of other chronic pain conditions.

Other Non-pharmacologic Therapies. The various comple-
mentary and alternative medicine modalities66 that are used in
addition to traditional therapies in the management of fibromyal-
gia include meditation-based stress reduction, acupuncture, trig-
ger point or tender point injections, EMG biofeedback, hyp-
notherapy, massage therapy, energy therapy, chiropractic therapy,
support groups, tai chi, and yoga. Some of them seem beneficial
to individual patients, but controlled studies are essential to fur-
ther investigate their effectiveness.

Patient Education. Patient education plays a crucial role in
the success of treatment. Patients need to understand that
fibromyalgia is a chronic illness and there is no instant cure. Also
it is essential for the patient to realize the need to play an active
role in the treatment plan and to develop a self-management pro-
gram. Physicians should make every effort to build confidence
and trust in these patients and provide positive reinforcement for
their continued efforts. 

Multidisciplinary Therapy. A multidisciplinary approach is
essential in the management of fibromyalgia. It requires involve-
ment of a variety of motivated health professionals. Treatment
needs to be individualized. Optimal treatment includes a multi-
faceted regimen including symptom-based pharmacotherapy,
non-pharmacologic therapies like aerobic exercise, and cognitive
behavioral therapy with an emphasis on patient education. 

Prognosis
Although fibromyalgia is a chronic condition, it is not life-

threatening. With the availability of various types of treatment
modalities, strongly motivated patients with fibromyalgia can be
expected to lead a reasonably normal life. Many patients, howev-
er, refuse to exercise and end up miserably inactive. Patients with
fibromyalgia have to take responsibility for getting well because
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recovery depends heavily on daily aerobic exercise. 
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Physician CME Questions

8. Which of the following medications is approved by the U.S. Food and

Drug Administration for the treatment of fibromyalgia? 

A. Amitriptyline

B. Venlafaxine

C. Tramadol

D. Pregabalin

E. Fluoxetine

9. In which of the following conditions has gabapentin been shown to

have significant analgesic effects?

A. Migraine prophylaxis

B. Diabetic neuropathy

C. Post herpetic neuralgia

D. All of the above

10. Fibromyalgia is an inflammatory condition.

A. True

B. False
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11. The most important treatment for fibromyalgia is:

A. SSRIs.

B. pregabalin.

C. exercise.

D. duloxetine.

12. How many tender points need to be positive for fibromyalgia accord-

ing to the 1990 American College of Rheumatology criteria?

A. 10 of 18 tender point sites 

B. 11 of 18 tender point sites 

C. 9 of 18 tender point sites 

D. 7 of 18 tender point sites

13. Which of the following statements is not true?

A. Fibromyalgia is more common in women than men.

B. One of the underlying mechanisms for hyperalgesia is central

sensitization.

C. Studies show hyperperfusion in areas of the brain such as the

thalamus and caudate nucleus and decreased levels of substance

P in the CSF.

D. Pain, fatigue, and sleep disturbance are present in the majority of

fibromyalgia patients.

E. Stage 4 sleep disorder has been observed in patients with

fibromyalgia.

CME Answers
8. D
9. D
10. B
11. C
12. B
13. C
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