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The current treatment of fibromyalgia

O tratamento atual da fibromialgia

José Oswaldo de Oliveira Junior', Mauro Brito de Almeida?

ABSTRACT

BACKGROUND AND OBJECTIVES: Fibromyalgia is a
highly relevant theme for research considering its impressive
2% worldwide prevalence, diffuse pain and suffering, largely
unknown pathophysiology, scarce odds of cure and, more of-
ten than not, poor symptom control. This study aims to review
the main options of treatment for fibromyalgia, including some
novel alternatives.

CONTENTS: The pharmacological treatment for fibromyal-
gia can be prescribed in monotherapy or combination of drugs,
which comprises antidepressants, muscle relaxants, anticonvul-
sants, cannabinoids, opioids, N-methyl D-Aspartate antagonists,
melatoninergic agonists, peptidergic substances among others.
Non-pharmacological therapies include acupuncture, behavioral
(or psychobehavioral) and psychological (or psychotherapy) in-
terventions, physical activity programs, hyperbaric oxygen ther-
apy, ozone therapy, transcranial magnetic stimulation, stretch-
ing exercises associated to low intravenous curare doses, among
others. Treatment modalities are presented according to possible
mechanisms of action, level of scientific evidence and recom-
mendation.

CONCLUSION: Fibromyalgia therapy should be individual-
ized, and it does not aim the cure. Its objective is to reduce the
subject’s suffering; provide function improvement and, as much
as possible, the individual’s autonomy and quality of life. There is
much in common in most approach recommendations, yet there
are some divergence and changes as knowledge is acquired about
a theme where consensus is far from being achieved.

Keywords: Amytriptiline, Behavioral therapy, Duloxetine, Fi-
bromyalgia, Physical activity programs, Pregabalin, Treatment.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A impressionante prevaléncia
de 2% da fibromialgia na popula¢io mundial, associada ao sofri-
mento a ela atribuida, a sua fisiopatologia ainda nao integralmente
desvendada, ao progndstico reservado em relagao a possibilidade
de cura, e, aos resultados insatisfatérios no controle de seus sin-
tomas, mormente os dolorosos; fazem dela um tema preferencial
para investigagdo e estudo. O objetivo deste estudo foi apresentar
uma revisao sobre os principais tratamentos sugeridos para os por-
tadores de fibromialgia, incluindo alguns emergentes.
CONTEUDO: O tratamento farmacolégico da fibromialgia
pode ser aplicado em monoterapia ou combinar férmacos, inclu-
sive antidepressivos, relaxantes musculares, anticonvulsivantes,
canabinoides, opioides, antagonistas N-metil D-Aspartato, ago-
nistas melatoninérgicos, substincias peptidérgicas entre outras.
Os tratamentos classificados como nao farmacoldgicos incluem a
acupuntura, intervengdes comportamentais (ou psicocomporta-
mentais), psicoldgicas (ou psicoterdpicas), programas de ativida-
de fisica, oxigenoterapia hiperbdrica, ozonioterapia, estimulacao
magnética transcraniana, relaxamento muscular com baixas do-
ses de curare por via venosa associado a alongamento e realonga-
mento, entre outros. Os tratamentos sio apresentados e situados
em relagio aos respectivos possiveis mecanismos de agao, evidén-
cia cientifica e graus de recomendacio.

CONCLUSAOQ: O tratamento da fibromialgia ¢ individualiza-
do, e, nio propoe sua cura. O objetivo é a redugio do sofrimento
de seus portadores, a melhora da funcionalidade, e na medida do
possivel, da autonomia pessoal e da qualidade de vida. A maioria
das condutas e recomendagées possuem muito em comum, po-
rém nio sao totalmente congruentes, mostram dinamismo e mu-
dancas 2 medida em que se acumula conhecimento sobre um as-
sunto sobre o qual o consenso ainda estd muito longe de ocorrer.
Descritores: Amitriptilina, Duloxetina, Fibromialgia, Pregabali-
na, Programas de atividade fisica, Terapia psicocomportamental,
Tratamento.

INTRODUCTION

Fibromyalgia (FM) is an idiopathic syndrome, that is, of un-
known etiology. Its main characteristic is a chronic generalized
pain. Its population distribution is predominantly female.

FM pain is not due to an increase in painful stimulation de-
tected. It is also not secondary to a lesion or disease that affects
the somatic-sensory nervous system and is therefore classified as
a type of dysfunctional pain. It appears to be associated with
central nervous system (CNS) dysfunction that confers an insuf-
ficiency of pain suppressive mechanisms.
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Even before the consecration of FM by the American Society of
Rheumatology in 1990, Goldenberg' already established that the
diagnosis of this condition, then emergent and until now contro-
versial condition, would be made by excluding other syndromes
that evolve with diffuse pain.

Today FM is considered a fairly frequent condition (average
prevalence of 2% in the general world population), expensive
and, above all, still controversial®.

The best treatment for any pain is the one that owes its cause’.
In the case of FM, its cryptogenic or primary condition prevents
the desirable etiological treatment.

Symptoms include pain (spontaneous, diffuse concomitant and/
or itinerant, presence of hyperalgesia and/or allodynia, modified
by emotional condition), reduced strength and/or muscle per-
formance, fatigue, stiffness, high stress, depression, anxiety, ex-
cessive vigilance, attention deficit disorder, non-restorative sleep,
among others.

The syndromic character of FM, whose clinical manifestations
have no known cause, but rather the implication of several fac-
tors in its pathophysiology, results in the absence of objective
diagnostic tests and specific treatment.

Incomplete understanding of the pathophysiology of FM urges
the adoption of options focused on symptom management and
control to improve the function and quality of life (QoL) of its
patients and not on the underlying causes™.

The accumulated knowledge about this disease allowed the de-
velopment of therapeutic strategies of multidisciplinary and
multi-professional application, although, still, they remain un-
satisfactory.

PHARMACOLOGICAL INTERVENTIONS

Pharmacological treatment remains a common element in
most cases of FM’. Several drugs have already been used to
control FM symptoms. Antidepressants are probably the most
commonly used in maintenance treatment. Among tricyclics,
amitriptyline is the drug that gathers more information in the
literature, inhibits the reuptake of both norepinephrine and
serotonin, which in descending modulating systems generates
central analgesia. Its level of recommendation between guide-
lines is high, with a tendency to target doses below 50mg/day
with improvement not only of pain but also of fatigue and
sleep®. The adverse reaction profile, including weight gain,
exaggerated drowsiness and possible changes in consciousness
content, especially in the elderly, tend to be the major obstacles
to the regular use of amitriptyline since it has a low cost and
convenient dosage.

Cyclobenzaprine has a structure similar to amitriptyline, which
also classifies it as tricyclic. However, it is not known to have an-
tidepressant effects’. It is available in countries such as the Unit-
ed States, Canada, and Brazil, but not in others like the United
Kingdom. Cyclobenzaprine was initially released as an antipsy-
chotic drug; and, currently, its most frequent prescription has an
indication of a central action muscle relaxant. A meta-analysis of
the use of this drug in patients with FM reported that it leads to
symptomatic improvement in one in five patients'’. The adverse
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reactions commonly associated with the use of cyclobenzaprine
are similar to those of amitriptyline. Doses of 1 to 4mg in the
evening demonstrated improvement in sleep®.

Amitriptyline and cyclobenzaprine are recommended for
the treatment of FM in the 2016 guidelines of the Europe-
an League Against Rheumatism (EULAR)" and the Canadian
Pain Society (CPS)%, of 2013.

Norepinephrine and serotonin reuptake inhibitors, also known
as dual inhibitors, similar to tricyclics, produce central anal-
gesia by action on descending inhibitory nerve pathways. In
general, they present better tolerability and adverse reaction
profile than tricyclics.

Duloxetine is the drug in this group that has the best evidence
of efficacy for the treatment of FM, usually at a dose of 60mg/
day, especially when there is associated depressive morbidity,
accompanied or not by anxiety'?.

Although there are signs of serotonin participation in the patho-
physiology of FM, even though its reuptake is a common factor
of at least part of the action of the classes of antidepressants al-
ready described, selective serotonin reuptake inhibitors, widely
used in the recent treatment of FM, do not find support for the
control of symptoms of the syndrome in current guidelines'>'.
They present similar efficacy to placebo; however, they can be
used to treat associated psychiatric morbidity, in the context
of FM&.

In addition to duloxetine, another dual antidepressant, mil-
nacipran, a selective serotonin and norepinephrine reuptake
inhibitor, also contributes to the treatment of fibromyalgic pa-
tients with reduced fatigue and depressive symptoms'>"’.
Milnacipran was considered useful in patients who also com-
plained of cognitive difficulties'®". The mixed effects of duals
in patients suffering from FM are consistent with their phar-
macological differences which include the superior noradren-
ergic effect of milnacipran over duloxetine. Another difference
between these two duals resides in the metabolism, which in
duloxetine depends on the cytochrome P450 2D6 pathway, as
well as a portion close to 25% of other drugs commonly used
in clinical practice, conferring a good chance of interaction.
Such pharmacological interaction is aggravated by possible
genetic variations and their cytochrome polymorphisms. Mil-
nacipran is not metabolized by this pathway. Its metabolism is
more predictable and with less possibility of interaction®.
Although both drugs have a good profile regarding their ad-
verse reactions, important differences can be experienced by
patients with FM?"-22,

Among the anticonvulsants, pregabalin and gabapentin are the
most commonly used. Although both have structural similarity
with the gamma-aminobutyric acid neurotransmitter (GABA),
they have no action in this pathway, but in voltage-dependent
calcium channels”?. These anticonvulsants bind to the al-
pha2-delta subunits of calcium channels. However, it remains
unknown how they act precisely to benefit the clinical mani-
festations in FM*.

The most accepted current postulate suggests that in this syn-
drome there would be glutamatergic hyperactivity which, in
turn, would be controlled by blocking calcium influx at presyn-
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aptic terminals by pregabalin action®. In the treatment of FM,
there is variability in the literature regarding the recommenda-

1.% considered scarce the evi-

tions of these drugs. Cooper et a
dence of the benefit of gabapentin at doses between 1200 and
2400 mg/day in antalgic therapy for FM compared to placebo,
although the majority of patients reported a sensation of overall
improvement. While there is evidence of improvement in pain,
sleep, and general activities when patients with FM use pregab-
alin at daily doses of 300-600mg/day, which were significantly
higher than those receiving placebo”*%.

Both gabapentinoid drugs are usually well tolerated, dizziness
and drowsiness are usually the most commonly reported ad-
verse reactions”?. When compared, pregabalin has three to
four times faster absorption and greater bioavailability?*#.
Gabapentin presents a saturation absorption situation, which
does not occur with pregabalin that presents linear kinetics®.
Administration of pregabalin is more convenient, requiring
longer time intervals between doses; their doses are lower than
those of gabapentin and are therefore associated with fewer ad-

2932 When the analgesic effect is analyzed, the

verse reactions
result of the use of pregabalin is more intense than that of ga-
bapentin®***. Unlike gabapentin, whose indication for reliev-
ing fibromyalgic symptoms has always been out of the package
insert, as of mid-2007, levels of scientific evidence have allowed
pregabalin to be the first approved drug for the treatment of
patients with FM in the United States of America®.

Although the action in descending inhibitory pathways is de-
cisive in the efficacy of the pharmacological treatment of FM,
interestingly opioids, in general, do not have good efficacy in
the treatment of this syndrome. This can be explained, at least
in part, by the low opioid activity and the paucity of mu re-
ceptors in descending modulating nociceptive pathways in pa-
tients with the disease®*?’.

Inhibition of facilitator systems and/or enhancement of
pain-facilitating systems are frequently and repeatedly report-
ed in patients complaining of persistent pain in which central
sensitization occurs, such as those with FM. However, the exact
effects of frequently prescribed opioids on central pain modula-
tion are still unknown?®.

Increased endogenous opioid activity has been observed in the
CNS of patients with FM and may in some way be related to a
form of opioid-induced hyperalgesia®. The use of an opioid re-
ceptor antagonist such as naltrexone to block the release of en-
dogenous opioids has been proposed as an effective treatment
strategy in fibromyalgic patients®. In a double-blind, random-
ized, placebo-controlled study in patients with FM, naltrexone
at a low dose (4.5mg/d) reduced pain and improved mood but
did not alter fatigue and sleep disturbance®.

The beneficial effects observed with low doses of naltrexone in
fibromyalgic patients have been explained by the involvement
of the antagonism to microglia, besides blocking the release
of endogenous opioids. Proliferative factors released into the
CNS by microglia, which appear to be abnormally sensitized in
FM, can lead to central facilitation of pain processing®'. These
results are encouraging and promising for the use of low doses
of naltrexone as a treatment for FM. However, more studies
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are needed to identify the value of these mechanisms of action,
particularly in relation to glial cells.

A weak opioid, such as tramadol, is more effective than other
opioids for FM pain control. Possibly because it has amine re-
uptake inhibition activity besides being mu agonist”*2. Guide-
lines for the treatment of this condition recommend the use
of this analgesic. However it is important to consider the tol-
erance and tachyphylaxis commonly associated with its pro-
longed use®!.

Non-hormonal anti-inflammatories have a very low indication
in FM%. They may have some utility, preferably in low doses
and for short periods, in associated rheumatological conditions®.
Common analgesics also have no recommended use for FM*.
However, some studies, such as acetaminophen, have shown
signs of central action, including in the endogenous cannabi-
noid system*. Drugs with this property have recently gained
interest in its potential for improved sleep, pain, and appetite.
Some guidelines suggest the possibility of its use in case of con-
comitant dyssomnia®. Others do not recommend it, pointing
out the need for more in-depth research on the subject and
concern about the risk of abuse!.

Cannabinoids have been proposed as useful drugs in the treat-
ment of fibromyalgia syndrome by their involvement in the
regulation of pain processing and chronic stress. Two cannabi-
noids, nabilone (at a dose of 0.5 to 1.0 mg/day) and dronabinol
(a synthetic form of delta-9-tetrahydrocannabinol or THC at
a dose of 7.5mg/day) significantly reduced pain levels, depres-
sion and anxiety in patients with FM, providing them with
significant improvement in QoL*7.

The incidence of adverse reactions and dropout rates of up to
25% during clinical trials suggest that clinical use of nabilone
and dronabinol may be limited®".

It is believed that hepatic metabolites of the first metabolism
of cannabinoids are responsible for the psychotropic effects.
Transdermal delivery of the ester of D-glyceric acid of THC,
ZYNOO1, avoids first-pass hepatic metabolism and leads to
rapid hydrolysis by the esterases on the skin to THC*#. The
evaluation of the transdermal application of ZYNOO1 in pa-
tients with FM should provide a better tolerability profile for a
cannabinoid®>"2,

In FM, levels of the algogenic substance, neurokinin, known
as substance P, are elevated in the cerebrospinal fluid®. How-
ever, when tested, neurokinin receptor antagonists in clinical
trials in FM and other chronic pain situations have failed to
demonstrate efficacy or provide inconsistent results®. The ac-
tion of capsaicin on the type 1 subunits of vanilloid receptors
(TRPV1), located in the peripheral nociceptors, causes the re-
lease of substance P. This neurokinin is part of a broader set
of algogenic and proinflammatory substances secreted by the
pseudo unipolar neuron at its two extremities (central periph-
eral and medullary nociceptor). The initial release corresponds
to an increase in discomfort, with a marked increase in neu-
ro mediate (neurogenic) inflammation in the periphery and a
presumed increase in CNS sensitization. However, over time,
nociceptive processes are desensitized due to the depletion of
these substances, including the so-called substance P>**.
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Depending on the dose and time of exposure, capsaicin may
cause from temporary dysfunction, degranulation, hydropic
degeneration, hyaline degeneration, to neuronal necrosis; At
present, capsaicin is considered a neurotoxicant of fine fibers.
Patients with FM refractory to other treatments show a reduc-
tion in the values of pain intensity scales, a significant increase
in thresholds for pain stimuli, improvement of mood and fa-
tigue sensation when submitted to topical treatment with cap-
saicin at concentrations of 0.075% applied 3 times daily for
6 weeks)*®. Although the visual analog scale (VAS) of pain in-
tensity was not significantly altered in this study, the impact of
the syndrome on the patients, as determined by the FM impact
questionnaire, was reduced, leading to a short-term improve-
ment. These results are compatible with the capsaicin-induced
modulation in pseudo unipolar neurons that reach from the
periphery such as the CNS, modifying the final summation
of the activation and inhibition of several of the mechanisms
responsible for FM symptoms.

Glutamate N-methyl D-aspartate (NMDA) receptors, partic-
ularly those located in the posterior region of the gray matter
of the spinal cord, are fundamental in nociceptive transmission
and synaptic plasticity and are therefore considered a target
for the treatment of neuropathic pain and dysfunctional®. In
patients suffering from FM, elevated levels of glutamate have
been detected in the main areas of brain pain processing, which
evolve with significant reduction concomitantly to treatment
that attenuates pain®®>’.

NMDA receptor antagonists such as ketamine, dextrometho-
rphan, and memantine have shown eflicacy in patients with
FM, which corresponds to an attenuation of increased gluta-
minergic activity®.

Memantine, in a randomized, double-blind, placebo-controlled
study, resulted in a significant reduction in pain and improved
QoL evaluation, but did not provide benefits against cognitive
status and depression in fibromyalgic patients®. These patients
who received memantine also showed an increase in brain me-
tabolism with a correlation between the impact values of the
syndrome on its patients collected by questionnaire and the
choline levels in the posterior insula®.

In practice, the use of NMDA antagonists, such as meman-
tine, is limited because of the adverse reactions profile of such
drugs not well tolerated by fibromyalgic patients. Thus, the an-
ti-NMDA benefits are restricted to only a subset of patients. It
is believed that various adverse reactions of NMDA receptor
antagonists are secondary to the modification in the physiolog-
ical function of the NMDA receptor in the CNS¥".

The development of specific antagonists of the NMDA receptor
subtype (e.g., NR2A, NR2C, NR2D) that maintains physiologi-
cal function while suppressing the increased activity of the gluta-
matergic pathways could offer a preferential treatment approach
for FM. The therapeutic targets would be the points responsible
for the mechanisms that regulate NMDA receptor activity, such
as phosphorylation sites and related enzymes, such as interact-
ing kinases (casein kinase 2, SrcxNADH dehydrogenase, among
others), rather than ionophores, and could offer an alternative
approach to improve the therapeutic window”’.
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The expression levels of regulatory mechanisms of NMDA re-
ceptor function signal were increased in spinal cord neurons
in an FM model in mice, where hyperalgesia was induced by
intramuscular injection of acid saline solution®. The analgesic
effects in this animal model were associated with the reduction
of NMDA receptor signaling, a result that may represent a new
therapeutic target for FM®'. The contribution of NMDA recep-
tor activity to FM symptoms has also been related to the efficacy
of gabapentinoid drugs. Treatment with pregabalin decreased
glutamatergic activity in the insula of patients with FM®, fur-
ther supporting the contribution of glutamatergic activity to the
pathophysiology of fibromyalgic syndrome symptoms and high-
lighting modulation as a therapeutic approach of interest.
Melatonin (N-acetyl-5’-methoxytryptamine) and new mel-
atonin analogs exhibited analgesic properties, in addition to
regulating sleep consistent with potential use as a therapeutic
approach to chronic pain conditions, such as FM®. Pain in-
tensity, number of pain points, quality of sleep, depression and
anxiety were significantly improved by melatonin (3 or 5mg at
bedtime) in studies with FM®%0,

Studies involving the combination therapy of melatonin and
amitriptyline demonstrated superior improvement of symp-
toms in relation to amitriptyline alone, but not to the isolated
treatment of melatonin®®. Thus, the noradrenergic and sero-
tonergic components of the endogenous descending system
of pain modulation seem to be improved by the concomitant
stimulation of melatoninergic receptors, suggesting that the
abnormality of the melatoninergic system may also play a role
in the pathogenesis of FM. To corroborate this theory, ago-
melatine, a melatonin analog with a melatoninergic receptor
antagonist that has antagonist properties of the 5-HT2C recep-
tor of serotonin, has shown relief from painful symptoms, and
improved depression and anxiety but failed to improve sleep

quality in fibromyalgic patients®®®’.

NON-PHARMACOLOGICAL INTERVENTIONS

The complexity of the fibromyalgia syndrome includes psycho-
logical, social and biological factors that require a biopsychoso-
cial approach, preferably concomitant, not consecutive®. As a
consequence, they are often associated with non-pharmacolog-
ical treatments such as acupuncture, biofeedback, cognitive-be-
havioral therapies, body-mind therapy, mindfulness therapy,
massage, exercise, hydrotherapy, hyperbaric oxygen therapy,
ozone therapy, transcranial magnetic stimulation, others. The
millenarian technique of acupuncture seems to be more ef-
fective for the benefit of an acute pain than for chronic pain,
and it can reduce pain intensity in several chronic conditions,
including FM®. Acupuncture reduces inflammation, releases
endogenous opioids and reduces anxiety. The analgesic effects
of acupuncture may be associated with increased adenosine
content metabolized by adenosine triphosphate (ATP) that ac-
tivates Al adenosine receptors.

ATP has been well established as an intracellular energy source
for many years. The concept of purinergic signaling was in-
troduced in 1972, suggesting that ATP could also act as an
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extracellular signaling agent’®. However, this concept was re-
jected for approximately two decades until technological de-
velopment enabled the cloning and characterization of ATP
receptors and their decomposition products in the early 1990s.
Thus, from then on, the concept was accepted and purinergic
signaling is now considered a rapidly expanding field”!. Drugs
related to purinergic receptors are being developed to treat a
variety of diseases and situations of risk (thrombophilia, uri-
nary incontinence, xerostomia, cystic fibrosis, osteoporosis,
pain and cancer)”?. The involvement of purinergic signaling in
the beneficial effects of acupuncture fertilized the field and led
to an intensification of research on the so-called acupurines’”.
In patients with FM, acupuncture offered little improvement
in pain and fatigue®.

Interventions called behavioral or psycho-behavioral therapies,
psychological or psychotherapeutic, are noninvasive methods
useful in the treatment of pain. Biofeedback is a psychophys-
ical method, one of the branches of scientific investigation of
the body-mind connection, as a vector starting from the body.
Psychophysiology is defined as the field of study that exam-
ines the relationships between mental activities and physical
functions. It is interested in the mental characteristics that af-
fect the body, as well as the experiences of the body informa-
tion and the changes induced in it by the emotions’. Applied
Psychophysiology is a discipline that uses this information for
practical purposes, especially research into the control of bodily
functions and health problems, including mental health. Psy-
chotherapies and body-mind therapies include, in addition to
the techniques of biofeedback (already mentioned), mindful-
ness (in which more psychological processes are accessed and
modulated and then approximated with sensitivity and other
sensations from the body), relaxation, incorporate strategies to
improve psychological and physical well-being’.
Psychotherapeutic interventions of the mind-body type and
mental predominance were suggested to improve physical
functioning, pain and mood. However, due to inconsistency
in the planning and design of clinical trials and other types
of studies, the quality of evidence still remains low””. Cogni-
tive-behavioral psychotherapies may be beneficial in reducing
pain intensity for up to 6 months, improving negative mood,
and reducing the inability of patients with FM. Recently, the
European guidelines have shown that biofeedback was effec-
tive in reducing pain intensity, although all trials were of poor
quality. There was no evidence of efficacy regarding fatigue or
sleep, and subgroup analysis suggested that any effect was lim-
ited to electromyography rather than electroencephalographic
biofeedback'"7%.

Cogpnitive-behavioral therapies are important in the treatment
of chronic pain, and in the case of fibromyalgia syndrome, it
is no different. Chronic pain seems to be influenced by learn-
ing and memory processes, suggesting that treatment may also
be focused on changing these items. Behavioral and cognitive
methods, or a combination of them, are especially suited for
this purpose because they can specifically modulate changes in
brain function or brain chemistry, present in a specific pain
condition, while pharmacological treatments act in a more

Br J Pain. Séo Paulo, 2018 jul-sep;1(3):255-62

nonspecific way. Operational behavioral training specifically
targets situations in which complaints are associated with high
levels of pain intensity. The goals of cognitive training are: to
decrease pain behaviors in an effort to extinguish pain; to in-
crease activity levels and healthy behaviors related to work, lei-
sure and family; drug reduction and handling; and, to change
the behavior of other significant people”. The overall goal is to
reduce disability by decreasing pain, and increasing behaviors
considered healthy. To avoid negative reinforcement learning,
the drug is switched from a pain contingent to a fixed time
schedule, where the drug is administered at certain times of the
day. Improving activity and reducing inactivity and disability
will be driven by similar principles. Studies have shown the
efficacy of this training in patients with FM, as well as other
pain syndromes®*#
behaviors. After operative behavioral treatment in FM, a shift
from emotional, motivational processing of experimental pain

, and is especially effective in reducing pain

to more sensitive discriminative processing has been reported®.
There was a close correlation between the training effect and
the brain response to experimental pain stimuli.

The cognitive-behavioral model of chronic pain emphasizes
the role of cognitive, affective and behavioral factors in the de-
velopment and maintenance of chronic pain®. Cognitive-be-
havioral training modifies pain and avoids behaviors, cogni-
tions, and emotions to reduce feelings of helplessness and lack
of control in order to establish a sense of control over pain.
Several techniques are taught to patients to deal with pain ep-
isodes, such as cognitive restructuring, coping strategies, and
relaxation and imaging techniques. Cognitive-behavioral pain
management has been shown to be a very effective treatment
for chronic pain, including FM®. Considering that operative
treatment especially reduces pain behaviors and also their in-
tensity, cognitive behavioral therapy (CBT) has a special effect
on the affective and cognitive aspects of pain®. CBT seems to
alter encephalic brain processing through altered connections
between pain signals, emotions, and cognition, which leads to
greater access to executive regions for reevaluation of pain®.
The functions recognized as superior cerebral can exert, on
the neural network subordinate to them, influences that mod-
ify those of greater salience. Painful perception arises through
an interaction between sensory input and prior knowledge.
Probably, at least two brain areas are necessary for such inter-
action: the place where afferent signal analysis occurs and the
one that applies the relevant prior knowledge. In the human
brain, functional images demonstrated in the last decade of
the Twentieth century that the selective attention modifies
the activity in areas of early visual processing, specifically for
the assisted resource. The initial areas of processing are also
modified when the prior knowledge allows emerging from a
senseless stimulus. Sources of this modification were identi-
fied in the parietal and prefrontal cortices. The modification
of the initial areas of processing also occurs based on prior
knowledge about the predicted sensory effects of the subject’s
own actions. The activity associated with the mental image
resembles that associated with the preparation of the response
(for images) and selective attention (for sensitive images),
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suggesting that the mental images reflect the effects of prior
knowledge on the areas of sensory processing in the absence
of normal orthodromic sensitivity. Lesions in the sensory
processing areas may lead to a form of sensory hallucination
that seems to arise from the interaction of prior knowledge
with random sensory activity. Contraposition to this situa-
tion occurs in hallucinations associated with schizophrenia
that may arise from a prior knowledge failure about the motor
intentions to modify the activity in relevant sensitive areas.
When it functions normally, this mechanism allows us to dis-
tinguish our own actions from the independent actions of
agents in the outside world®. Using descending modulating
mechanisms that respect a functional hierarchy of submission
with neo corticofugal vector, known in English as “top-down”
effect. Many patients with FM are physically unconditioned
and therefore can obtain from physical activity programs
that involve the activation of endogenous analgesic condi-
tions, an increase of the sense of well-being and improve-
ment of QoL¥. In aerobic exercise and endurance tests,
improvement of training in pain, physical function, and
well-being were observed®®. Terrestrial or aquatic exercises
were considered as equally effective, however, in uncondi-
tioned patients, the exercise in the aquatic environment can
be particularly valuable®®#.

Hyperbaric oxygen therapy and ozone therapy may induce
neuroplastic changes, allowing cells remaining after ischemic
lesions to return to old functions or to start new ones, allowing
the repair of chronically compromised brain functions. They
may also change brain metabolism and its glial function to re-
duce the signs and symptoms of fibromyalgic syndromes asso-
ciated with abnormal brain activity”*.

A study of a population of patients with FM submitted to hy-
perbaric oxygen therapy resulted in improvement of all signs
and symptoms, with significant changes in pain reduction, im-
provement in function evaluation and QoL’®. While encourag-
ing, favorable publications on both hyperbaric oxygen therapy
and ozone therapy are lacking in quality and still insufficient
to provide scientific evidence. Both methods require more and
better studies to recognize them as an effective treatment for
fibromyalgic patients.

There is evidence that transcranial magnetic stimulation
is effective in reducing pain intensity in patients with FM,
which has led to the use of this treatment approach for at
least a decade”. However, other studies with the treatment
of fibromyalgic patients by transcranial magnetic stimulation
have failed to replicate the beneficial results obtained by Hou,
Wang and Kang”” questioning the routine recommendation
of this method”®”.

The diffuse pains of patients suffering from FM are attributed
predominantly to muscle sources. Low doses of nondepolariz-
ing muscle relaxant drugs (curares) can be used in the preven-
tive treatment of secondary muscular pains to transient spasms
of muscular fibers (fasciculations) observed with the depolar-
izing. The use of reduced-dose of curares, administered in a
fractionated way, with monitoring of extrinsic ocular motor
function and voluntary swallowing, promoted significant an-
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algesia in the majority of fibromyalgic patients. The analgesia
obtained was prolonged when associated with stretching and

realignment of the muscles involved with the most frequent

pain complaints'®.

CONCLUSION

The treatment of FM is individualized and exclusively symptom-
atic. The goal is to reduce the suffering of its patients, to improve
the functionality, and to the extent possible of personal auton-
omy and QoL. Most of the behaviors and recommendations
adopted and defended by the guidelines published in the last
30 years have much in common. However, they are not totally
congruent, they show dynamism and changes as the versions suc-
ceed. The results still remain unsatisfactory.
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