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Combination Therapy in Fibromyalgia
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Abstract: Fibromyalgia is an enigmatic medical condition whose specific etiology remains undiscovered but currently
plagues five million Americans [1]. Research indicates that the origin of the disease is most likely multifactorial.
Treatment should therefore be tailored accordingly. Thus, it is often necessary to combine different options in order to
achieve the maximum benefit in patients suffering from fibromyalgia.
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INTRODUCTION

Fibromyalgia is characterized as a chronic, painful, non-
inflammatory syndrome affecting the musculoskeletal sys-
tem. This disease affects 2% of the population, 0.5% of men
and 3.4% of women [2]. Clearly, this condition is far more
common in females than in males. Although it may occur it
any age group, fibromyalgia is most commonly diagnosed in
the mid-forties, a time when women are often entering the
menopausal transition. It comprises 15% of outpatient
rheumatology visits and 5% of general medicine visits in the
United States [3]. In order to diagnose this condition, the
American College of Rheumatology recommends that
patients meet two criteria, a history of widespread pain for at
least three months and pain in 11 of 18 specific anatomical
sites described as tender points [4]. This definition, however,
does not include the large number of other symptoms
commonly associated with fibromyalgia, including fatigue,
non-restorative sleep, morning stiffness, headache, cognitive
disturbances, anxiety, parasthesias and a sense of swelling,
often located in the hands and fingers [5, 6]. The multiplicity
of symptoms and chronic nature of fibromyalgia make it
extremely debilitating for patients with this disorder.

Fibromyalgia has been noted to occur comorbidly with
other chronic conditions such as irritable bowel syndrome,
chronic fatigue syndrome, migraine headaches, restless leg
syndrome, temporomandibular joint syndrome and myo-
fascial pain syndrome. Depressive symptoms are also quite
common in patients with fibromyalgia, with over half these
patients having a lifetime history of depression [7, 8]. Hor-
monal changes, such as those occurring during pregnancy
and the premenstrual period, have been associated with
worsening symptoms [9], although onset often does not
occur until the perimenopausal period. Obesity has also been
linked with fibromyalgia; 61% of patients diagnosed with the
condition have a BMI of greater than 25 [10]. Finally, fibro-
myalgia has been referred to as a “stress-related syndrome”
because of the increase in symptoms during times of
physical or emotional duress [11]. Changes in the weather or
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physical activity may also bring about an increase in symp-
toms. As indicated above, fibromyalgia is an extraordinarily
complex disorder with a wide variety of clinical components
that must be accounted for in both the theories describing its
origin and the combination of treatments used to ameliorate
its symptoms.

ETIOLOGY

Fibromyalgia’s constant pain and sleep disturbances
point to a central origin of the disease [12, 13]. Biopsies of
tender points have revealed no peripheral pathology [14],
reinforcing the idea that this condition is caused by dysfunc-
tional central processing. It also seems, based on the variety
of symptoms that patients experience, increasingly evident
that a single neurochemical dysfunction is not responsible
for all the symptoms associated with fibromyalgia. There
appear to be two main components that play a role in its
pathology. The first is hypofunction of the serotonin (5-HT)
system. Research shows decreased transcription of the short
allele of the serotonin transporter in patients with fibro-
myalgia compared with controls [15]. Studies have also
shown decreased levels of serotonin and tryptophan (the
precursor to serotonin) in both the plasma and CSF of
patients with fibromyalgia [16]. Tryptophan levels may also
be regulated by estrogen levels, which can be disturbed in
peri- and post-menopausal women [17]. Sleep EEG’s of
fibromyalgia patients show the intrusion of alpha waves
(normally seen during wakefulness or REM sleep) into non-
REM or deep sleep with infrequent progression to stage 3
and 4 sleep, a necessary part of restorative sleep [18, 19].
This abnormality is mediated by faulty central serotonergic
neurotransmission [20]. It is reasonable to conclude that
decreased serotonin may be responsible for the major symp-
toms of fibromyalgia given its importance as a neurotrans-
mitter in both nociception and sleep.

Secondly, the hypothalamic-pituitary-end organ axis
appears to be hyperactive. This is indicated by heightened
cortisol levels with a flattened diurnal secretion pattern [21].
The dysfunctional activity of corticotropin releasing hormone
(CRH) neurons appears to cause other hormonal perturba-
tions. For example, CRH stimulates the production of
somatostatin, which then inhibits both growth hormone and
thyroid stimulating hormone [22]. Patients with fibromyalgia
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have decreased insulin growth factor (IGF) levels, another
indicator of diminished growth hormone secretion. Sleep
stages 3 and 4, disturbed in this patient population as cited
above, are associated with hormone(s) release, growth
hormone in particular [23]. There is debate over whether or
not sex hormones are affected by the altered hypothalamic-
pituitary axis (HPA) in fibromyalgia [22, 24], but it is
suggested that they are by the preponderance of women
affected by this illness. Abnormalities in CRH production
may also induce hypofunction of neurotransmitters govern-
ing mood, motivation and somatic processes, alter the stress
response, and modify nociception [21]. Patients with
fibromyalgia have cerebrospinal fluid levels of substance P
three times what is considered normal [12]. Additionally, the
disturbances in the serotonin system and the HPA may cause
disruptions in other neurotransmitter levels/function. Nore-
pinephrine and dopamine are known to play a role in mood
and cognition and may be dysfunctional in fibromyalgia
patients [25]. Although the details have yet to be defined, it
is apparent that the serotonin system and the HPA are
heavily intertwined in the production of symptoms suffered
by patients with fibromyalgia, and it is necessary to account
for these many factors when determining the treatment plan
for them.

TREATMENT

There are a number of treatments available to patients
suffering from fibromyalgia, both pharmacological and non-

Clayton and West

pharmaceutical. The wide variety of treatments attests to the
complex nature of the disease. Because of this, it is often
necessary to combine treatments to achieve maximum effect
in patients suffering from fibromyalgia. As noted in Fig. (1),
treatment aimed at one dysfunctional system may not
improve a particular symptom given the other impaired sys-
tems’ role in the creation of that symptom. Complete remis-
sion is exceedingly rare, so it is also of great importance that
treatment be suitable for long-term use.

Antidepressants

Antidepressants are the most common class of medica-
tions used to treat fibromyalgia. Both tricyclic antidepres-
sants (TCAs) and selective serotonin reuptake inhibitors
(SSRIs) have been studied and prescribed with great
frequency. TCAs act by blocking the reuptake of serotonin
and norepinephrine. They are reasonably effective in the
treatment of chronic pain due to the potentiation of
medullospinal antinociceptive systems. Unfortunately, they
are plagued with many side effects caused by their multiple
interactions with other neurotransmitter systems. In patients
already suffering from fatigue, these side effects, including
sedation and weight gain, can pose a real problem. These
drugs are also toxic, even lethal, in overdose, a fact which
must be taken into consideration when prescribing drugs to a
patient population with a high rate of depression. SSRIs
selectively block serotonin reuptake by the presynaptic
receptors but have little effect on other neurotransmitters.

Etiology and Treatment of Symptoms in
Fibromyalgia
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Although their side effect profile is much better, SSRIs may
be limited in their usefulness in fibromyalgia due to their
effect on only one neurotransmitter system.

A meta-analysis of the use of antidepressants vs. placebo
to treat fibromyalgia revealed that these drugs do reduce the
symptoms of the disease. It identified the number needed to
treat as four; in other words, if four patients with fibromyal-
gia were treated with antidepressants, one would show
improvement [26]. Perhaps the most promising current form
of treatment is combining the two antidepressants; one trial
showed that when amitriptyline and fluoxetine were taken
together, they were twice as effective as when either was
taken alone [27]. The dose of antidepressant required for
pain relief is lower than that required to treat depression, so
the patient should be started on a small dose that can be
titrated upward to provide both pain relief and improvement
of depressive symptoms, if that is required by the patient.
These medications may also be taken at bedtime to provide
some improvement in the patient’s sleep. The symptoms
most likely to respond to antidepressant therapy are pain,
dysfunctional sleep, mood and fatigue; trigger points are the
least likely to improve [28].

Several new antidepressants have recently been intro-
duced and show potential in the treatment of fibromyalgia,
combining the efficacy of TCAs and the reduced side effect
profile of SSRIs. Venlafaxine blocks the reuptake of nore-
pinephrine in addition to serotonin. Nefazodone blocks
serotonin reuptake while also acting as a 5-HT, antagonist.
There is some evidence that the 5-HT, receptor may be
involved in the modulation of pain [29]. Both these drugs
have been effective in pain management [30, 31], but they
deserve more evaluation to assess their efficacy in the
treatment of fibromyalgia. A serotonin/norepinephrine/
dopamine reuptake inhibitor found to be helpful in treatment
of fibromyalgia, sibutramine, was originally marketed in
1997 as a weight loss drug [32]. Twenty-five of thirty
fibromyalgia patients (83%) given this medication reported
significant pain relief after four to eight weeks of treatment
[33]. Bupropion, although its exact mechanism remains
unclear, is known to affect norepinephrine and dopamine,
which both play a role in mood and cognition [25]. It is also
known to be energizing in patients suffering from depres-
sion. This drug too warrants more investigation. Due to this
population’s sensitivity to medication side effects, it is best
to keep the treatment regimen as simple as possible.
However, due to the complex interactions of the systems
involved in the illness, single drug therapy is usually not
successful. Thus, if symptom control is not obtained with
one medication, success has been achieved with a combina-
tion of these drugs.

Hormone Replacement Therapy (HRT)

As previously mentioned, the most common group to
suffer from fibromyalgia is women in the menopausal
transition. HRT can serve as an additional means of stabili-
zation in this population if symptom control is not achieved
with a combination of antidepressants. Estrogen may serve
to modulate serotonin by affecting its binding, metabolism or
degradation, thus improving a patient’s pain and mood.
Estrogen may also alter the dopamine system, enhancing
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cognition. Giving estrogen in addition to antidepressants
may make the side effects of the estrogen more tolerable to a
group of patients highly sensitive to adverse events [34]. In
general, estrogen used in this age group of women has been a
hotly debated topic [35], but in the case of patients with
fibromyalgia, the benefits may outweigh the potential risks.

NSAIDs and Corticosteroids

This seems like an obvious group of drugs to turn to for
the relief of pain. Unfortunately, they appear to provide little
relief in the patients with fiboromyalgia. Several studies have
compared NSAID’s to tricyclic antidepressants and found no
benefit with NSAIDs alone and no synergistic effect when
combined with the TCAs [36, 37]. Prednisone was compared
with placebo in regard to its effect on pain, sleep distur-
bance, morning stiffness and fatigue, and it showed no signi-
ficant difference in symptom improvement [38] Further-
more, since fibromyalgia does not appear to involve an
inflammatory mechanism, these drugs have little importance
in the treatment of this condition, and in fact may further
contribute to a mood disturbance

Opioids

Opioids are again another class of drugs commonly
prescribed for pain relief. Due to the chronic nature of the
fibromyalgia and the extremely high potential for abuse of
these drugs, these medications should be avoided in patients
with fibromyalgia or discontinued in those patients already
taking them. In addition, opioids may negatively impact
cognition, worsen associated symptoms of fibromyalgia and
lead to sedation and/or fatigue.

Muscle Relaxants

The only drug in this group to show any benefit in
patients with fibromyalgia is cyclobenzaprine [39-42]. This
may be explained by the fact that its chemical structure is
quite similar to that of amitriptyline and differs by only one
double bond [43, 44]. Other drugs in this class, metaxalone
and carisoprodol, are used for the treatment of acute
musculoskeletal pain and are not recommended for patients
with fibromyalgia [45].

Other Medications

There are a number of other medications that have been
tried in the treatment of fibromyalgia. S-adenosylmethionine
(SAMe), an amino acid and neurotransmitter precursor, has
been shown to provide improvement in the number of tender
points and morning stiffness [28]. Capsaicin, an inhibitor of
substance P, produced significantly less tenderness in tender
points and greater grip strength [46]. Growth hormone
supplementation in patients with low insulin growth factor
levels produced significant pain relief and improvement in
overall quality of life compared to placebo [47]. Unfor-
tunately, this drug is very expensive. Benzodiazepines do not
play a role in the treatment of fibromyalgia secondary to
their sedative properties and addictive nature. However,
zolpidem, a non-benzodiazepine hypnotic agent, allowed for
improved sleep and daytime energy levels in fibromyalgia
patients. It does not, however, alter pain levels, and this
limits its usage [48].
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There are other drugs that have not yet been studied as
treatments for fibromyalgia. Gabapentin and pregabalin, both
GABA agonists, were originally designed for management
of seizures resistant to typical treatment [49]. However,
studies have shown that both drugs are useful for the control
of various forms of pain [50-52]; these drugs may therefore
serve to modulate the pain felt by patients with fiboromyalgia.
Psychostimulants, which are dopamine agonists, are known
to decrease daytime sleepiness, enhance cognition and
temporarily improve mood. Since all these are symptoms
from which fibromyalgia patients suffer, this class of drugs
certainly warrants investigation in this condition. However,
patient use must be carefully monitored secondary to the
abuse potential and the possibility of paradoxical insomnia
created by these drugs.

Cognitive Behavioral Therapy (CBT)

The main purpose of this therapy is to teach patients
psychological management strategies for coping with the
chronic pain and disability associated with fibromyalgia
[53]. Specifically, this includes decreasing feelings of
helplessness, reorganizing negative thoughts leading to pain
and developing strategies for handling pain [45]. A meta-
analysis of CBT in chronic pain patients drew the conclusion
that this form of therapy is indeed effective in this patient
population [54]. In fibromyalgia patients in particular, CBT
produced decreases in pain perception and tender point
measures [55-59]. The primary drawback of this intervention
is the time intensive nature of the therapy and the high cost
involved.

Exercise Programs

A majority of patients with fibromyalgia fall below the
standards of physical fitness established by the American
Heart Association [60]. Cardiovascular exercise appears to
be the most effective form of exercise (as compared to
flexibility [61] and relaxation [62] exercises) in which
fibromyalgia patients can participate. Patients doing aerobic
exercise reported reduced pain, increased energy, decreased
tender point scores and increased physical and social activity
[62-65]. Compliance with these exercise regimens, however,
is commonly poor in this patient population.

Other Non-Pharmaceutical Treatments

There are a few other therapies not involving medications
that have been tried in patients with fibromyalgia. Trans-
cutaneous Electric Nerve Stimulation (TENS) has been
attempted and shown little benefit in these patients. It is
more appropriate for localized pain versus the diffuse,
generalized pain typically associated with fibromyalgia; this
limits its usefulness in the treatment of the disease [66].
Biofeedback, a process in which the patient is taught to con-
trol certain physiological processes, has produced improved
physical activity and reduced disease severity [67]. Hypnosis
[68] and chiropractic treatment [69] have also shown some
benefit in patients with fiboromyalgia. Perhaps more import-
antly, maintaining a good diet, a regular sleep schedule and a
healthy lifestyle will serve to improve these patients’
symptoms.
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Summary of Treatments

In a complicated disorder like fibromyalgia, combination
treatment is often necessary to best relieve the patient’s
symptoms. Antidepressants, used singly or in combination,
may serve to relieve pain and improve sleep and mood. In
perimenopausal women, estrogen, when used in combination
with an antidepressant to improve tolerability, may contri-
bute significantly to symptom reduction. Anti-inflammatory
drugs and opioids, both commonly used to control pain, have
little to no role in controlling symptoms in fibromyalgia
patients. There are a number of other medications with
which researchers are experimenting to provide better
management of symptoms; these may play a larger role in
the treatment of the disease in the future. Both cardio-
vascular exercise and cognitive behavioral therapy serve to
improve patients’ pain and can be combined with drug
therapy for maximum benefit to the patient.

CONCLUSION

Fibromyalgia is a chronic, debilitating condition. The
best the patient and his or her physician can expect is good
control of symptoms with as few side effects from treatment
as possible. Because of the broad range of symptoms from
which these patients suffer, it may be necessary to combine
treatment modalities to best achieve relief from the
condition. Much still needs to be discovered concerning the
nature of the disease, and the most appropriate means of
treating it.
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