Fibromyalgia: a critical digest of the recent literature

L. Bazzichi', F. Sernissi', A. Consensi', C. Giacomelli', P. Sarzi-Puttini?

!Division of Rheumatology, Department
of Internal Medicine, University of Pisa,
Pisa, Italy;

2Department of Rheumatology, L. Sacco
University Hospital, Milan, Italy.

Laura Bazzichi, MD

Francesca Sernissi, PhD

Aarianna Consensi, MD

Camillo Giacomelli, PhD

Piercarlo Sarzi-Puttini, MD

Please address correspondence to:

Dr L. Bazzichi,

U.O. Reumatologia,

Dipartimento di Medicina Interna,
Universita di Pisa,

Via Roma 67,

56126 Pisa, Italy.

E-mail: l.bazzichi@gmail.com

Received and accepted on December 22,
2011.

Clin Exp Rheumatol 2011; 29 (Suppl. 69):
S1-S11.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2011.

Key words: fibromyalgia, assessment,
pathogenesis, treatment

Competing interests: none declared.

ABSTRACT

Fibromyalgia is a common syndrome
characterised by widespread pain and
a constellation of other symptoms and
overlapping conditions that contribute
to complicate the diagnosis, the assess-
ment and the treatment.

Furthermore, the etiological causes
for the moment only consist of assump-
tions, and the underlying pathogenetic
mechanisms still remain to be clarified.
For the above-mentioned reasons, with
the present review we sought to pro-
vide an overview of the literature on
fibromyalgia from both the pre-clinical
and clinical studies indexed in PubMed
during the last year, classifying origi-
nal articles and reviews into etiopatho-
genesis, assessment and therapy.

Introduction

Fibromyalgia (FM) is a chronic syn-
drome of unknown etiology, princi-
pally charactered by widespread pain,
post-exertional fatigue not resolved by
rest, sleep disturbances, affective and
neurocognitive disorders, which can
appear together with a plethora of other
symptoms, particularly of neurovegeta-
tive origin.

Every year a growing number of origi-
nal articles, reviews and meta-analysis
are published on the principal medical
journals, underlining the continuing
interest towards this syndrome and its
manifestations.

For that reason, the purpose of this re-
view is to provide an overview of the
literature on fibromyalgia, from both
pre-clinical and clinical studies, indexed
on PubMed during the last year (from
November 2010 to November 2011).
Original articles and reviews included
have been classified according to the
aim of the research, and thus divided
into etiopathogenesis, assessment and
therapy.
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Etiopathogenesis

What have we learned about the role
of central and peripheral sensitisations
in the pathogenesis of pain?

A few months ago, Kindler et al. (1) re-
viewed the scientific literature concern-
ing the more accredited pathophysio-
logic mechanisms underlining chronic
pain and hyperalgesia conditions.

With regard to fibromyalgia, central sen-
sitation and impaired descending pain
modulation are generally accepted as
the two major underlying mechanisms
causing widespread hypersensitivity to
pain. According to Kindler, attributes of
FM that support the role of central sen-
sitisation include: (i) expansion of pain
receptive fields, (ii) increased levels of
substance P and neurotrophic factors in
the cerebral spinal fluid, (iii) decreased
pain thresholds, (iv) enhanced sensitiv-
ity outside of typical tender point loca-
tions, (v) abnormal windup, and (vi)
prolonged pain after cessation of pain-
ful input (1).

The expansion of receptive fields (i)
is an important mechanism through
which central sensitation modulates the
expression of hyperalgesia. This occurs
as a result of prolonged excitation of
wide dynamic range (WDR) neurons,
which in turn activates adjacent neu-
rons, expanding their receptive fields
beyond the site of the original injury.
Clinically, this results in pain being ex-
perienced by stimulation of locations
that had not previously provoked a pain
response (1).

As for point (ii), substance P, along with
excitatory amino acids, such as gluta-
mate and aspartate, is known to en-
hance the transmission of pain through
the primary afferent neurons. Research
demonstrates that substance P levels in
FM patients are two- to three-fold that
of healthy controls (1). Increased levels
of substance P can induce hyperalgesia
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and allodynia by lowering the firing
threshold of spinal cord neurons and ex-
tend long distances from the pain locus,
resulting in sensitisation at sites distant
from the pain locus itself. Furthermore,
the combination of elevated glutamate
and substance P and reduced serotonin
supports a role for central amplification
in the abnormal pain transmission and
perception of patients with FM. In fact,
in these patients, cerebrospinal fluid
(CSF) levels of nerve growth factor
(NGF) and brain-derived neurotrophic
factor (BDNF) were founded increased
compared to healthy pain-free controls,
and correlated with increased glutamate
levels. The more accredited hypothesis
is that NGF acts indirectly to increase
BDNF expression, which then modu-
lates N-methyl-D-aspartate (NMDA)
receptor activity to increase the excita-
tory amino acids glutamate and aspar-
tate, supporting the involvement of a
central mechanism in the pathophysiol-
ogy of FM (2, 3). As for point (iii), it
has been recently reported that FM pa-
tients who underwent a cold pressor test
showed lower pain threshold and toler-
ance, as well as higher ratings of pain
intensity and unpleasantness on visual
analogue scales (4). FM patients showed
a reduced pain threshold also respect to
patients affected by a major depressive
disorder, who even did not show any
deficit in pain inhibition (5). Neverthe-
less, hyperalgesia was not confirmed
by a recent study on FM and chronic
low back pain (CLBP) patients, based
on exercise-provoked pain measure.
In this study, women with FM showed
higher repetition-induced summation
activity-related pain (RISP) than those
with CLBP; according to the authors,
this result indicated that increased pain
was not due to generalised hyperalgesia
— and neither to a greater work output
— but to fear of movement, which posi-
tively correlated with RISP (6).

However, local and referred pain
from active myofascial trigger points
(MTrPs) has been demonstrated, by
another study, to fully reproduced the
overall spontaneous clinical pain area
in patients with FM. Hypersensitiv-
ity seemed to be related to a greater
number of active MTrPs, suggesting
that nociceptive inputs from active
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MTrPs may contribute to central sensi-
tisation in FM (iv) (7).

Concerning Windup phenomenon (v),
it is considered one major mechanism
through which ongoing pain produces
a hyperexcitable state within the CNS.
Indeed, when the windup occurs, pain
impulses originating in peripheral nerve
endings — better known as nociceptors-
activate both Ad and C-nociceptive
fibres; these are the nerve fibres that
carry the nociceptive impulse to dorsal
horn neurons in the spinal cord. FM
patients demonstrate enhanced windup
with a greater degree of neuronal excit-
ability and prolonged after-sensations
(1). This also means that WDR neurons
have a lower firing threshold and take
longer to resolve following cessation
of the stimuli (vi).

In order to determine the role of periph-
eral sensitisations in the pathogenesis
of FM, in the last year a study investi-
gated the etiopathogenetic mechanisms
of FM by comparing this syndrome to
diabetic neuropathy, that is one of the
most frequently observed chronic wide-
spread pain causes of peripheral origin.
It is known that both painful diabetic
neuropathy (DPN) and FM patients
frequently suffer from heat hyperalge-
sia, which is thought to be a result of
peripheral sensitisation of nociceptive
afferents, prickling sensations, burning
pain and numbness in the affected ex-
tremities. That is the reason why clini-
cal data and sensory symptoms of FM
patients have been compared to those
from DPN patients (8), finding that
the combination of sensory symptoms
was in most cases distinct between the
two groups, although a not neglectable
overlap of sensory profiles commonly
characterised the 20-35% of patients
(8).

Although FM has been found in a sig-
nificant overlap with a chronic pain
condition of peripheral origin, another
study showed that FM subjects did not
differ from TMD and healthy subjects
in terms of adaptation — that is a phe-
nomenon of both peripheral and central
components that occurs with the first
pain declines — and gradual sensitisa-
tion to thermal stimuli. This finding in-
dicate that adaptation and gradual sen-
sitisation are relatively undisturbed in
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TMD and FM and thus they may occur
before the perceptual amplification of
pain (9).

Nevertheless, the above-mentioned
studies, globally create the impression
that central sensitisation alone cannot
be responsible for FM pain occurrence;
indeed the involvement of peripheral
tissue nociception resulted from studies
analysing neural mechanisms of somat-
ic hyperalgesia and studies showing that
injection of local anesthetics into pain-
ful muscles normalises somatic hyperal-
gesia in FM patients. Thus “FM pain is
likely to be at least partially maintained
by peripheral impulse input from deep
tissues”, concluded Staud (10).

In conclusion, even though the etiolog-
ical mechanisms underlying FM still
remain almost unknown, the pathoge-
netic pathways of pain, investigated in
2011 by clinical and pre-clinical stud-
ies, with only few exceptions, showed
how central and peripheral sensitisa-
tions are in all likelihood involved.

What have we learned about
stress-induced pain?

Unfortunately, although the pathoge-
netic causes of FM have been at least
partially clarified, the etiological mech-
anism by which central and peripheral
sensitisations occur is less clear. Sev-
eral researchers have proposed that
regional or focal chronic pain, through
a longstanding bombardment of spinal
cord neurons by AP and C fibres, might
produce the sustained noxious input
that results in hypersensitivity of the
CNS (1). Thus, it has been proposed
that regional pain syndromes, such as
temporomandibular disorder (TMD),
irritable bowel syndrome (IBS), irri-
table bladder/interstitial cystitis (IC),
headaches, back pain, and neck pain,
may precede the development of wide-
spread pain in most patients with FM.
These peripheral pain generators could
in fact provide the necessary tonic no-
ciceptive input that leads to abnormal
pain processing within the CNS (1).
Nevertheless, one of the more accred-
ited hypothesis concerning the etiol-
ogy of FM is related to physical and
psychological stressors (11). Recently
Green and colleagues (12) tested the
hypothesis that a rat model of sound



A digest of the recent literature on FM / L. Bazzichi et al.

stress-induced FM enhanced muscu-
loskeletal and cutaneous mechanical
hyperalgesia, together with IBS (as
indicated by presence of gastrointesti-
nal hypersensitivity), increased anxi-
ety (as indicated by increased Anxiety
Index in the elevated plus maze test)
and comorbidity with TMD, indicated
by hyperalgesia in the masseter mus-
cle. Thus the authors concluded that an
established association between stress
and FM could be supported consider-
ing the following assertions: (i) acute
stress can induce long-term changes
in pain sensitivity with delayed onset
(e.g. following a motor vehicle acci-
dent); (ii) response to acute stress is
both the strongest predictor of main-
tenance of pain symptoms weeks later
and increased pain symptoms at a later
date in individuals with fibromyalgia
and other forms of chronic widespread
pain (12).

Thus, the idea that a physical or psy-
chological stress could enhance cer-
tain neurophysiological mechanisms,
consequently creating a vicious circle
that contribute to pain maintenance, is
widely shared. For example, atypical
sensory sensitivities was found signifi-
cantly increased in FM comparing with
RA or controls (13). According to this
study, FM and RA groups differed in
both somatic (tactile) and non-somatic
(taste/smell and auditory) (13). Further-
more, because RA group did not differ
from the control group on any section,
the presence of a chronic pain syndrome
alone does not seem to increase sensitiv-
ity to sensations in daily life. Evidently,
the presence of such sensory defensive
behaviours in FM — as authors have
speculated — may result in functional
and psychologic difficulties in daily life
and increased stress and anxiety-associ-
ated strong sympathetic activaton (14),
contributing to decreased function and
quality of life and to increased pain per-
ception (13).

What have we learned about

genetics?

Although factors such as physical and
psychological stressors can reasonably
represent a leading cause of FM, the ge-
netic hypothesis is generally one of the
most shared by researches from around

the world. Indeed, about one-third of
patients with FM have a close relative
who 1is similarly affected and, strate-
gically, that other person is usually a
woman. A family member of a patient
with FM is about 8 times more likely to
develop FM than is a family member
of a patient with RA. It was reason-
able, therefore, to predict that genetic
predisposition to or more biochemical
dysfunctions may be important to the
development and/or perpetuation of
FM (15). Genetic associations with FM
have been sought with polymorphisms
of catecholamine-O-methyl trans-
ferase, monoamine oxidases, dopamine
and substance P receptors, alphal-anti-
trypsin (ATT), dopamine and serotonin
transporters, and with the histocompat-
ibility region locus of chromosome 6,
as previously reviewed by our research
team (16, 17). However, most of the
identified associations have not been
confirmed and few, if any, have been
linked to a relevant biological function
marker (18, 19).

Recently the Gly16Arg polymorphism
has been seen to be associated with an
altered risk of developing FM (15).
Further, the authors found a genotype-
related difference in ISO-induced 3,AR
desensitisation in PBMC cells from pa-
tients with FM, suggesting for the first
time that the agonist-induced desensiti-
sation of cAMP production is genotype
Argl6Arg-dependent. These findings
imply that 3,AR polymorphism in FM
may influence responses to a variety of
[-adrenergic ligands. This concept may
help to explain some of the differences
in responsiveness of FM subgroups to
the adrenergic agonist medications cur-
rently approved for FM treatment (15).
B,AR Glyl6Arg-based polymorphism
is not the only genetic risk factor for
FM recently discovered. Indeed ap-
proximately one quarter of both FM
(n=101) and control subjects (n=300)
studied were found to carry at least one
Apo E4 allele. The odds ratio (OR) for
case subjects with FM who had ever
been in a motor vehicle accident and
subsequently had been diagnosed with
FM was increased among those with at
least one copy of the Apo E4 allele (OR
7.04) compared with those without an
Apo E4 allele (OR 1.90). These data
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suggest that specific interactions be-
tween genetically susceptible individu-
als (e.g. those with at least one copy of
the Apo E4 allele) and the environment
(e.g. involvement in a motor vehicle
accident) may contribute to the risk of
being diagnosed with FMS, although
Apo E4 allele status does not appear to
modulate perceived FM severity.

In a recently published genetic study,
a large scale candidate gene approach
was used to evaluate over 350 genes
known to be involved in nociception,
inflammation, and affection (20). Sev-
eral unsuspected genes, differed in
frequency between FM patients and
healthy controls, but none of the previ-
ously found gene polymorphisms have
been found (16). In particular, TAAR-
induced alterations in dopamine bio-
availability and function may increase
pain sensitivity. RGS4, expressed in
several CNS regions, negatively regu-
lates G protein signalling, and may
therefore play a modulatory role in de-
scending inhibition of pain perception.
Furthermore, over-expression of RGS4
down-regulates p-opioid receptor, and
in the spinal cord RGS4 is upregulated
in a rat model of neuropathic pain, re-
sulting in a substantial attenuation of
morphine analgesia.

As for variants within the CNR1 lo-
cus, that is the gene encoding for can-
nabinoid receptor CB-1, it have been
associated with other painful chronic
conditions, such as irritable bowel syn-
drome, migraine and post-traumatic
stress disorder. In contrast to the effects
of TAARI, RGS4, and CNR1 genetic
variants on analgesic mechanisms, the
association of GRIA4 with FM seemed
to involve central sensitisation mecha-
nisms, providing a further proof of what
have been speculated in the previous
paragraphs. Indeed GRIA4 encodes the
AMPA -sensitive, ionotropic glutamate
receptor subunit GluR4, which medi-
ates fast excitatory transmission of no-
ciceptive signals in the CNS. Moreover,
spinal AMPA receptors have also been
implicated in the production of vis-
ceral hyperalgesia. Collectively, these
observations suggest that alterations in
AMPA receptors are likely to contribute
to the complex signs, symptoms, and
comorbidities associated with FM (20).
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What have we learned from

proteomic studies?

In the last few years the proteomic ap-
proach has been widely used in order
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Table I. Studies and findings that support or confute the hypothesis of central and periph-
eral sensitisation mechanisms involved in the etiopathogenesis of FM.

Central sensitisation Peripheral sensitisation

to identify new diagnostic biomarkers Pros  Expansion of pain receptive fields (1) * Overlap with diabetic pain
and therapeutical targets for a plethora ' néph§0Pathy ® o
of diseases, including FM. In a recent ¢ Increased levels of substance P and neurotrophic ¢ In]f:ctlon of local anaest.hetlcs 1nt0.
L. ? factors (2, 3) painful muscles normalises somatic
original .ar.tllcle (21.), our t.eam show.ed hyperalgesia (10)
the possibility of identifying potential * Decreased pain thresholds (4, 5)
salivary FM biomarker through a sali- * Enhanced sensitivity outside of typical tender point
vary proteomic tandem analysis based locations (7).
MALDI-TOF and SELDI-TOF tech - Abnormal windup (1
op - an - FCC 3  Prolonged pain after cessation of painful input (1)
niques. The peaks observed were likely e Stress-induced hyperalgesia animal model (12)
to belong to the calgranulin family, and * Association of FM with a polymorphism of the
they are involved in cellular prolifera- gene encoding for AMPA receptor (20)
tion and migration, calcium homeosta- Cons  * Increased pain not due to hyperalgesia but to fear ¢ Phenomenon of adaptation not

sis, inflammation and cellular protec-
tion against oxidative stress. Another

of movement (6)
Phenomenon of adaptation not involved in the

involved in the pathogenesis (9)

peak observed with both techniques
corresponded to the protein called Rho
GDP-dissociation inhibitor2. This pro-
tein is involved in the RhoGTPasi activ-
ity, which controls cellular morphology
and motility. Thus the peaks observed
allow the research to focus on some of
the particular pathogenic aspects of FM:
the oxidative stress, which contradistin-
guishes this condition, the involvement
of proteins related to the cytoskeleton
arrangements, and finally the central
sensitisation. However, the proteomic
approach needs further improvements
before it can be provide the right answer
to the “fibromyalgia question”.

What have we learned about

the immunity system dysregulation
and inflammation in FM?

Since FM has been frequently found
in association with some autoimmune
diseases such as rheumatoid arthritis
(22), systemic lupus erythematosus
(23), etc.), also the hypothesis of au-
toantibody involvement in the etio-
pathogenesis of the syndrome has been
repeatedly supported. According to our
recent study investigating thyroiditis in
FM patients, we have found for the first
time a higher frequency of anti-thyroid
antibodies, and their values seem to be
correlated with the presence of certain
symptoms. Thus, a subclinical thyroidi-
tis may represents the source of many of
the symptoms and of much of the dis-
ability in these patients (24).

Moreover in recent years, several mor-
phological and immunohistochemi-

pathogenesis (9)

cal changes have been reported in skin
biopsies of FM patients, including the
presence of inflammatory cytokines,
increased dermal IgG deposits, over-ex-
pression and activation of extracellular
matrix mast cells (MCs), fibroblasts and
mononuclear resident cells, abnormal
quantitative and morphological patterns
of dermal collagen, increased expres-
sion of nociceptive glutamate N methyl-
D-aspartate subtype 2D (NMDA 2D)
receptors, and morphological changes
of nociceptive C fibres. Concerning the
analysis of inflammation-related mark-
ers, an increased numbers of mastocytes
in skin biopsies have recently been ob-
served (18), thus supposing that masto-
cyte degranulation-related can be associ-
ated with symptoms frequently present in
FM patients (such as fatigue, headache,
flushing, abdominal discomfort, hypo-
tension, and tachycardia). Moreover, the
authors found decreased expression of
the proinflammatory cytokines mono-
cyte chemoattractant protein (MCP-1)
and the vascular endothelial growth fac-
tor (VEGF) in blood and skin, indicating
a possible dysregulation of the immune
system in FM patients (18). However,
serum VEGF alterations with respect
to healthy pain-free volunteers have not
been confirmed by another study (25),
which instead found elevated IL-8 se-
rum levels and presence of arterial stiff-
ness. Since both studies are limited by
the small sample size, the inconsistency
of the results do not surprise us.

In conclusion, some evidences support
the presence of immune dysregulation
and inflammation associated with FM,
but further studies on larger populations
are essential so that these are confirmed.

Assessment

Is there any news about classification
criteria?

The American College of Rheumatolo-
gy (ACR) classification, criteria drawn
up in 1990, required tenderness on pres-
sure in at least 11 of 18 specified sites
and the presence of widespread pain
for diagnosis, defined as axial pain,
left and right-sided pain, and upper and
lower segment pain. In the last years,
many objections have been expressed
in relation to these criteria (26), partic-
ularly because they stipulated that, in
order to make a diagnosis of fibromy-
algia, chronic widespread pain should
be present for at least 3 months, with-
out specifying that any other disease,
accounting for the chronic widespread
pain, had to be excluded by the exam-
iner. Furthermore, tender point count
was rarely or incorrectly performed in
primary care and the symptoms were
not given the right consideration. In-
deed patients whose symptoms and
tender points decreased often failed
to satisfy these criteria: approximately
25% of FM patients did not satisfy the
ACR 1990 classification criteria even
though they were considered to have
fibromyalgia by their physicians.
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However, the 1990 criteria performed
well in specialty clinics and were very
useful in providing some patient homo-
geneity for clinical trials.

The previous objections, together with
the real need to find a common definition
and classification for FM, led Wolfe et
al. (27) in 2010 to develop simple, prac-
tical criteria for a clinical diagnosis of fi-
bromyalgia. These new criteria had been
thought to be suitable for use in primary
and specialty care and did not require a
tender point examination, providing in-
stead a severity scale for characteristic
fibromyalgia symptoms.

The authors identified two variables
that best defined fibromyalgia and its
symptom spectrum: the widespread
pain index and the composite symptom
severity scale, a composite variable
composed of physician-rated cognitive
problems, unrefreshing sleep, fatigue
and somatic symptoms.

Furthermore, in 2011, Wolfe published
a modification of the ACR preliminary
Diagnostic Criteria for Fibromyalgia
that allowed their use in epidemiologic
and clinical studies without the require-
ment for an examiner. Practically, the
author modified the symptom severity
scale by substituting the somatic symp-
toms item with a 0-3 item that repre-
sented the sum of 3 items: headaches,
pain or cramps in liver, abdomen or de-
pression symptoms during the previous
6 months. However, it is important to
remark that, although simple to use, the
new criteria are not thought to be used
for self-diagnosis (28).

Is there any news about symptom
evaluation and monitoring?

FM is a generalised pain condition ac-
companied by a number symptoms such
as fatigue, sleep disturbance, headache,
cramps, irritable bowel syndrome, tem-
poromandibular joint disorder, restless
leg syndrome and mood disorder. Ar-
ticles published in the last year have
evaluated some of these symptoms, as
listed below.

— Fatigue

Fatigue may represent, after chronic
pain, the most common and invalidat-
ing problem. A definition of the “fa-
tigue” is not an easy one and it involves

both physical and mental features. It is
associated with a range of chronic dis-
ease, in particularly rheumatic disease
as Sjogren’s syndrome (SS). In SS, fa-
tigue is one of the most common symp-
toms, although it is not included in the
current classification criteria. In a study
of Priori et al. the authors evaluated the
relationship between fatigue and SS
and the overlapping FM. An overlap-
ping FM can contribute to, but does not
entirely account, for fatigue in Italian
patients with primary SS (29).

— Sleep disturbance

Although not included in the stand-
ard diagnostic criteria for FMS, sleep
disturbances, such as difficulty falling
asleep, frequent awakening during the
night, and early awakening with diffi-
culty returning to sleep, are very com-
monly reported by persons with FM.
In 2011 two studies evaluated the con-
cordance between the subjective and
objective methods of sleep assessment
and found that women with objective
sleep deficits had significantly higher
pain scores on the tender point index,
perceived their sleep as significantly
worse, and reported significantly more
depressive symptoms and more nega-
tive impact of FM on functioning than
those without deficits (30, 31).
Misestimation of sleep seems to be
common in FM patients, particularly
when their sleep quality is poor. That
is the reason why Crawford and col-
leagues developed a new scoring algo-
rithm of the Jenkins Sleep Scale (JSS),
a self-completed instrument assessing
sleep symptoms, and support its use in
research to document treatment benefit
with regard to sleep problems in FM
patients (32, 33). Improvement in qual-
ity of sleep, as measured by the JSS,
has been shown to correlate with im-
proved FM pain symptoms.

What other leading causes could there
be, excluding pain, for poor sleep qual-
ity in FM? The literature suggests that
obesity, that is common in FM, supports
a positive relationship between obesity
and shorter sleep duration in the general
population. Moreover, sleep quality is a
significant contributor both for fatigue
and pain in FM, as reported by a study
by Okifuji et al. that evaluated the re-
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lationship between FM and obesity in
the multiple domains relevant to FM,
including pain, hyperalgesic response,
sleep, physical abilities, and mood, with
a larger sample of FM patients. Obes-
ity in FM was in fact associated with
greater pain sensitivity, poorer sleep
quality, and reduced physical strength
and flexibility. Moreover, the results
of this study suggest that obesity may
aggregate FM and weight management
may need to be incorporated into treat-
ments (34).

Another factor that can influence and
disrupts sleep is the presence of restless
legs syndrome (RLS), a sensorimotor
disorder characterised by an urge for
leg movement, often accompanied by
an uncomfortable sensation deep within
the legs. RLS can be an idiopathic con-
dition, or occur secondary to iron defi-
ciency, peripheral neuropathy, uraemia,
pregnancy, medication side-effects, and
other conditions. The clinical overlap
between RLS and FM has motivated
researchers to search for a link between
these disorders. The relationship be-
tween RLS and FM was evaluated in a
recent cross-sectional study analysing
the influence on sleep. This study dem-
onstrates that FM is strongly associated
with RLS, which was about 10 times
more prevalent in the FM group than
among the control group; FM patients
have higher insomnia and daytime
sleepiness ratings than controls.

In conclusion a substantial portion of
sleep disturbance in FM may be RLS-
related and because RLS is a treatable
cause of sleep disruption and insomnia,
it is prudent to routinely evaluate pa-
tients with FM for RLS (35).

— Muscle stiffness and cramps

Cramps and muscle stiffness are very
common in FM particularly in pa-
tients with spasmophilia. The literature
shows that FM is often accompanied
by the presence of latent tetany or spas-
mophilia (SP) that requires provocative
tests to be highlighted and that could be
secondary to hypomagnesaemia.

There are no relevant data in the litera-
ture that analyse the characteristics of
patients with spasmophilia. In a study
published in 2011 (36), 314 patients af-
fected by FM and FM in overlap with



LITERATURE REVIEW

SP (FM+SP) in a single centre, were
evaluated by our team. No differences
were found regarding the quality of life,
fatigue, pain and other evaluated symp-
toms, while a lower mean tender points
(TP) number and a higher frequency of
restless leg syndrome and tachycardia
were found in the FM+SP group.
Moreover, the presence of SP seems
to influence psychiatric comorbidity,
which was less prevalent in FM+SP
patients. In FM+SP patients, panic dis-
order unexpectedly was not representa-
tive, as panic disorder and latent tetany
appear to occur concomitantly (36).

— Pain

As previously described concerning
the etiopathogenesis, pain is the prin-
cipal symptom of FM. It is known that
many factors can influence pain percep-
tion. During the last years a particular
attention has been focused on vitamin
D levels, which seem to influence non-
specific bone pain. The role of vitamin
D was studied in many diseases and de-
ficiency of vitamin D has been reported
in patients with many types of muscu-
loskeletal pain. Thus, the involvement
of 1,25-OH D in immune system regu-
lation could represent a link between
muscle pain and vitamin D deficiency.
Nevertheless, it is not possible to ex-
clude that, alternatively, patients with
musculoskeletal pain could be vita-
min D deficient due to pain itself, poor
mobility or associated depression, po-
tentially leading to less time spent out-
doors, or high rates of adiposity leading
to decreased synthesis of vitamin D.

In the past, some studies investigat-
ing vitamin D levels in FM and other
non-specific skeletal pain conditions
were published, highlighting a vitamin
D deficiency and a positive association
of vitamin D deficiency and pain, par-
ticularly in women. However these cor-
relations were not confirmed by more
recent studies, which were not able to
find statistically significant differences
between FM patients and controls, ei-
ther with respect to the mean serum
concentration of 1,25-OH D or to the
classification of levels as deficient, in-
sufficient, or sufficient. Moreover, there
was no correlation between 1,25-OH D
levels and pain intensity (37-39).
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What about psychiatric comorbidity?
It is well known that FM is frequently
associated with psychiatric symptoms
such as anxiety and depression; indeed
some authors have argued about the
possibility of classifying this syndrome
into affective spectrum disorders.

Like other chronic pain conditions, FM
is thought to involve psychological and
social factors. The basis of this hypoth-
esis is that pre-existing personality and
psychological characteristics of the in-
dividual are mainly responsible for a
variety of emotional reactions following
a painful event. In the past year, many
studies have reported a familial aggre-
gation in FM. However, no differences
between FM patients and their relatives
with and without FM were found regard-
ing psychological distress symptoms
(40). Glazer et al. wanted to supply ad-
ditional support by investigating wheth-
er patients with FM differ from their
first-degree relatives with and without
FM regarding the four personality traits,
known as novelty seeking, harm avoid-
ance, reward dependence, and persist-
ence. This study suggests that relatives
with FM show personality resemblance
to FM patients especially in the person-
ality trait harm avoidance. It appears that
there are factors in this personality trait
that are hereditary and that may contrib-
ute to the development of FM (41).
However, the most problematic aspect
of FM and overlapping psychiatric dis-
orders is represented by an increased
risk of death from suicide and accidents.
The causes of a markedly increased rate
of suicide among female patients with
FM are at present unknown but may be
related to increased rates of lifetime de-
pression, anxiety, and other psychiatric
disorders (42). Furthermore, mortality
directly due to the disease and to the
resulting disability has not increased.
Thus, risk factors for suicide should be
sought at the time of the diagnosis of
FM and carefully evaluated during the
follow-up (43, 44).

Is there any news about the social
costs of FM?

FM affects a population mostly of a pro-
ductive age and is thus associated with
significant lost of productivity and disa-
bility, in addition to healthcare costs for
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medications and physician visits. Win-
kelmann et al. have recently examined
health resource utilisation and costs
associated with FM in routine clinical
practice in France and Germany. FM
imposes a significant economic burden
on society. Consistent with other stud-
ies, FM subjects were found to have
substantial costs, over 75% of which
were driven by indirect costs from lost
productivity (45). These costs increased
as FM severity increased, resulting in a
more than 200% difference in cost be-
tween mild and severe FM (46).

Therapy

A broad range of drugs has been tradi-
tionally used to treat FM (47). Pharma-
cological therapies which are effective
in most patients do not already exist.
Indeed the response to therapy is char-
acterised by a wide variability among
patients, due to the nature of the disease
itself, which includes several differ-
ent subtypes. These subtypes share, as
previously explained, a common patho-
genetic mechanism involving central
sensitisation, but we cannot exclude
that they could follow different effector
mechanisms.

Moreover Mitsikostas et al., in a meta-
analysis of placebo-controlled clinical
trials on 2026 placebo-treated patients,
highlighted that nocebo dropouts in FM
trials were four-fold and two-fold high-
er than in randomised controlled trials
(RCTs) for multiple sclerosis treatment
and migraine. Thus, since nocebo is
known to contribute to drug intolerance
and treatment failure in clinical practice,
identification of predisposing factors
and efforts to prevent nocebo by edu-
cating these patients appropriately may
be important for FM outcome (48).

In order to develop responder defini-
tions for fibromyalgia clinical trials
using key symptom and functional do-
mains, a meta-analysis of the pooled
results for four of the most commonly
used medications established risk ratios
to determine the definitions that best fa-
voured medication over placebo. Two
definitions performed best in the analy-
ses. Both definitions included =30% re-
duction in pain and =10% improvement
in physical function. They differed in
that one (FM30 short version) included
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>30% improvement in sleep or fatigue,
and the other (FM30 long version) re-
quired =30% improvement in two of
the following symptoms: sleep, fatigue,
depression, anxiety, or cognition. The
identification of these two definitions
may improve the sensitivity of clinical
trials to identify meaningful improve-
ments, leading to improved manage-
ment of fibromyalgia (49).

Therefore, symptoms, comorbidities,
adverse effects, and, of course, patient
preference are important considerations
in drug selection. That is the reason why
we have planned to provide a useful re-
view of old and new drugs for the treat-
ment of FM, underlining what emerged
during the last year from meta-analysis,
new RTCs and head-to-head trials.

What is new about old drugs?

— Amitriptyline

Anmitriptyline is the most common drug
prescribed for the treatment of fibromy-
algia. In the recent past, amitriptyline
was known to influence the autonomic
nervous system and that seemed to
contrast the associated disautonomia
which is very frequently reported in
FM patients. However, Kulshreshtha et
al. have recently demonstrated that am-
itriptyline therapy (10 mg for 3 months
increases blood flow to the affected
sites. Moreover, when prescribed for 3
months to 21 female patients with fi-
bromyalgia, it did not affect autonomic
tone and reactivity (50).

Head-to-head trials including am-
itriptyline are few, and provided low-
strength evidence that short-term treat-
ment with amitriptyline is inferior to
immediate-release paroxetine in reduc-
ing pain and sleep disturbance. Never-
theless amitriptyline did not result to
be statistically different as compared
with nortriptyline (one of its active me-
tabolites) and cyclobenzaprine, both in
terms of efficacy and safety, and in par-
ticular it was similar to duloxetine, mil-
nacipran, and pregabalin on outcomes
of pain and fatigue (51).

— Cyclobenzaprine

Another commonly prescribed drug
is cyclobenzaprine, a muscle relaxant
agent marketed for decades. A recent
study evaluated cyclobenzaprine effi-

cacy on 36 randomised patients treated
with low dose cyclobenzaprine (1-4
mg) administered at bedtime. Changes
in subjective symptoms including pain,
tenderness, fatigue, mood and objec-
tive electroencephalogramme (EEG)-
assessed sleep physiology were also
evaluated. The authors concluded that
bedtime-low doses of the drug im-
proved core FM symptoms associated
to positive changes of EEG (52).

— Opioids

There is limited information on opioid
treatment in fibromyalgia, with all cur-
rent guidelines discouraging opioid use.
In this regard, Fitzcharles et al. have re-
cently conducted a chart review of all
FM patients referred to a tertiary care
pain centre clinic in order to evaluate
use of opioid medications. Opioids
were used by 32% of 457 patients, with
over two thirds using strong opioids.
The authors observed negative health
and psychosocial status in FM patients
using opioids. Thus a prolonged use of
opioids in fibromyalgia requires evalu-
ation (53).

What about more recently used drugs?
— Milnacipran

Milnacipran is a serotonin-noradrena-
lin reuptake inhibitor (SRNI), also ac-
tive in rodent models of irritable bowel
syndrome and abdominal visceral pain.
Indeed, pre-clinical studies suggested
that milnacipran has potential clinical
application in the treatment of visceral
pain, i.e. irritable bowel syndrome-
which is known to frequently appear in
comorbidity with FM (54).
Concerning the FM symptoms control,
milnacipran seemed instead to be more
effective in non-depressed patients (55).
The incidence rates of serious cardio-
vascular between large cohorts receiv-
ing milnacipran versus venlafaxine, and
amitriptyline were not different, thus
confirming the safety profile of the drug
(56).

— Duloxetine

During the last year several studies
concerning duloxetine have been pub-
lished. Duloxetine is another potent
SRNI, effective for the treatment gen-
eralised anxiety disorder and fibromyal-
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gia. It recommended at doses of 60, 90
and 120 mg/day (51), though which the
patient can achieve a pain reduction, be
less bothered by sleep difficulties, and
improve mood, stiffness, fatigue and
functioning (56). Although well toler-
ated, it is important to be knowledge-
able about the potential for pharma-
cokinetic interactions. According to a
review by Knadler et al., only impaired
hepatic function or severely impaired
renal function warrant specific warn-
ings or dose recommendations. Phar-
macokinetic results from drug interac-
tion studies show that activated char-
coal decreases duloxetine exposure. In
addition, smoking is associated with a
30% decrease in duloxetine concentra-
tion. The exposure of duloxetine with
CYP2D6 inhibitors or in CYP2D6 poor
metabolisers is increased to a lesser ex-
tent than that observed with CYP1A2
inhibition and does not require a dose
adjustment. Pharmacodynamic study
results indicate that duloxetine may en-
hance the effects of benzodiazepines,
but not alcohol or warfarin. An increase
in gastric pH produced by histamine
H2-receptor antagonists or antacids did
not impact the absorption of duloxetine
7).

Moreover, Wang et al. have recently
ventured into the research of early indi-
cators of response to duloxetine treat-
ment for fibromyalgia pain. To achieve
this purpose, pooled data from four
double-blind, placebo-controlled trials
in duloxetine-treated patients (n=797)
with fibromyalgia were analysed. Clas-
sification and Regression Tree (CART)
analysis was used to determine what
level of early pain improvement — as
measured by the 24-hour average pain
severity question on the Brief Pain
Inventory (BPI) — best predicted later
response. The results of the CART
analysis showed that, for patients with
=15% improvement in pain at week
1 and =30% improvement at week 2,
the probability of response at 3 months
was 75%. For patients with <15% im-
provement at both week 1 and week 2,
the probability of not responding at 3
months was 86%. These results may
aid clinicians to predict the likelihood
of response at 3 months within the first
2 weeks of duloxetine treatment (58).
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Another study evaluated the improve-
ment of fatigue in FM patients treated
with duloxetine. In fact, fatigue repre-
sents one of the most disabling symp-
toms associated with FM, greatly im-
pacting patients’ quality of life. Pa-
tients were randomised to duloxetine
60—120 mg/day (n=263) or placebo
(n=267) for the 12-week acute phase.
At week 12, all placebo-treated pa-
tients were switched to double-blind
treatment with duloxetine for the ex-
tension phase. Fatigue was assessed
at baseline and every 4 weeks with the
Multidimensional Fatigue Inventory
(MFI) scales. Treatment with duloxe-
tine significantly improved multiple
dimensions of fatigue in patients with
fibromyalgia, and improvement was
maintained for up to 24 weeks. Also
placebo-treated patients who switched
to duloxetine (n=187) had significant
within-group improvement in Physical,
General, and Mental Fatigue (59).

— Pregabalin

Pregabalin is an anticonvulsant drug
indicated in the treatment of neuro-
pathic pain. In a recently published
international, double-blind, placebo-
controlled trial, the efficacy and safety
of pregabalin monotherapy (300, 450
or 600 mg twice a day) were evalu-
ated. Pregabalin demonstrated modest
efficacy in pain, global assessment,
and function in FM at 450 mg/day,
and improved sleep across all dose
levels, but it did not provide consist-
ent evidence of benefit at 300 and 600
mg/day. Indeed, a indirect comparison
meta-analysis suggests that pregabalin
at a dose of 450 mg per day could re-
sult in more responders than at 300 mg,
but this result needs to be interpreted
with caution as there were no signifi-
cant differences between 600 and 300
mg or between 600 and 450 mg (60).
Nevertheless pregabalin was gener-
ally well tolerated (61). Furthermore,
results from another study published
in the last year confirmed that licensed
doses of pregabalin produced signifi-
cantly greater improvements in sleep,
when compared with milnacipran
(as measured by Medical Outcomes
Study Sleep Scale) (62). Finally, the
comorbid conditions (e.g. irritable
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bowel syndrome, neurological disor-
ders, concomitant headache, allergies,
gastroesophageal, and/or psychiatric
disorders) presence in FM patients are
not associated with altered pregabalin
efficacy (63).

— Sodium oxybate

Concerning treatments for which indi-
cation for FM has been supported, sodi-
um oxybate (SXB) represents a novelty
of the last years. Indeed, several ran-
domised, controlled trials, among which
one was published in May 2011 (64),
demonstrated significantly improved
FM symptoms with SXB. Last sum-
mer, Professor Staub, gave his opinion
on the use of SXB in FM patients and
on the reaction of the Food and Drug
Administration (FDA) towards the pos-
sibility to prescribe it for FM.

As seen in narcolepsy trials, sodium
oxybate improved sleep of FM patients,
increased slow-wave sleep duration as
well as delta power, and reduced fre-
quent night-time awakenings. Further-
more, FM pain and fatigue was consist-
ently reduced with nightly administra-
tions over time. Commonly reported
adverse events, including headache,
nausea, dizziness and somnolence,
showed an incidence twice than that
of placebo. Despite its proven efficacy
and safety, SXB did not receive FDA
approval for the management of FM in
2010, mostly because of concerns about
abuse. According to Staub, insomnia,
fatigue and pain are important clini-
cal FM symptoms that showed moder-
ate improvements with SXB in several
large, well-designed clinical trials. Be-
cause of the limited efficacy of current-
ly available FM drugs, additional treat-
ment options are needed. In particular,
Staub strongly affirmed that drugs like
SXB, which belong to a different drug
class than other FDA-approved FM
medications (i.e. pregabalin, duloxe-
tine and milnacipran), would provide
a much-needed addition to presently
available treatment options. However,
the FDA has set the bar high for future
SXB re-submissions, with requirements
of superior efficacy and improved risk
mitigation strategies. At this time, no
future FDA submission of SXB for the
FM indication is planned (65).
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Is there any new drug candidate for
FM treatment?

— Dolasetron

Dolasetron is a 5-hydroxytryptamine 3
receptor antagonist, recently proposed
for the treatment of FM. A randomised
placebo-controlled trial, aimed to eval-
uate the efficacy and safety of dolaset-
ron, intravenously administered at the
dose of 12.5 mg/day, was conducted in
few patients, but with promising results.
Reduction in pain intensity at the third
month (M3) of treatment was signifi-
cantly greater in dolasetron-treated pa-
tients (p=0.04, -21.3 on a 0—100 visual
analogue scale) compared with placebo
controls (-5.9). The “patient global im-
pression of change” was significantly
greater in the dolasetron group at M3
(p=0.02). Unfortunately, the other sec-
ondary outcomes FM impact ques-
tionnaire, assessment of quality of life
(SF-36), the hospital anxiety and de-
pression scale, the manual tender point
count, and functional symptoms associ-
ated with FM) failed to reach statisti-
cal significance. Nevertheless, the most
common adverse events — constipation,
nausea, dizziness and headache — did
not statistically differ between the two
groups (66). Finally, with this clinical
trial the role of 5-HT3 receptor in the
pathogenesis of FM was confirmed.

— Melatonin

Melatonin, the major hormone produced
by the pineal gland under the influence
of the dark/light cycle, has been shown
to have a large number of therapeutic
effects. As well as its chronobiological
role, several pharmacological effects of
melatonin have been reported includ-
ing anxiolytic, antidepressant, sedative,
antioxidant and analgesic activities. It
is known that melatonin may be effec-
tive in treating the pain associated with
FMS, however, few data support this
claim. The recent study using different
doses of melatonin alone or in combi-
nation with fluoxetine administration
showed that this was effective in the
treatment of patients with FMS (67).

What about complementary therapies?

In order to improve quality of life of
FM patients, exercise has been sug-
gested as the main non pharmacologi-
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cal strategy in the management this
complex syndrome (68).

In the past year, Cazzola et al. (69) ex-
amined the effectiveness of different
kinds of physical exercise in FM pa-
tients. Twenty-seven randomised con-
trolled trials published between 1985
and August 2010, were selected, con-
sidering: land-based physical aerobic
exercises, water exercises and muscle
strengthening exercises. Although it
was not easy to highlight differences
coming from clinical trials evaluat-
ing various types of physical exercises
— which were in fact characterised by
different workloads and rehabilitation
settings — the authors agreed on the ef-
fectiveness of landed-based physical
aerobic activity in improving physi-
cal function. Nevertheless, there was
no evidence to suggest any improve-
ment in pain and other extra-skeletal
symptoms. Only water-based exercises
showed some advantages in reducing
pain and improving depressive symp-
toms, but the data were insufficient to
establish its superiority with respect to
land-based exercises. In conclusion,
the authors underlined the importance
of monitoring post-exercise pain in or-
der to assess whether the programme
fits the requirements of actual and pos-
sible patient performance (69).

A new physical therapy proposed for the
treatment of FM is the Whole Body Vi-
bration (WBV), an exercise programme
that uses a vibration platform generating
a mechanical stimulus that increases the
muscles gravitational load. WBV has
been used with success in sports train-
ing and in the rehabilitation of different
diseases A clinical trial evaluated the
efficacy of WBYV in a 6-week exercise
programme, in which patients were ran-
domised to two different arms of treat-
ments, so that physical exercises with or
without the addition of WBV. Although
the study was carried on a small number
of patients, this new treatment seemed
to improve muscular function and to
provide additional health benefits (70).
Concerning complementary alternative
medicine (CAM), acupuncture is one
of the most frequently used interven-
tion, even if the most recent qualita-
tive systematic reviews on the efficacy
of acupuncture in FM did not provide

consistent conclusions. The difficulty
in demonstrating the efficacy of such a
treatment is obviously complicated by
the impossibility to perform double-
blind trials, as reported by a recent study
(71).In 2010, Langhors et al. published
a systematic review about the efficacy
of acupuncture in FM analysing seven
RCTs that included 385 patients. Strong
evidence was found for the reduction of
pain at post-treatment, while there was
no evidence for a positive effect on oth-
er main symptoms of FM. The authors
concluded that acupuncture was not
associated with serious harmful events
and that it is a good acceptance treat-
ment but it cannot be recommended for
the management of FM (72).

What can we conclude?

During the last year, no significant
novelty was introduced concerning the
therapeutic approach of fibromyalgia.
Indeed, the state of the art remains more
or less the same as published in the Fi-
bromyalgia Supplement of 2010: “Al-
though various medications are used to
manage the painful symptoms associat-
ed with FM, only pregabalin, duloxetine
and milnacipran have been approved for
use in the USA by the FDA over the last
five years. However treatment with so-
dium oxybate appears to be promising.
As none of these is currently approved
in Europe, the most frequently used
drugs to control pain are NSAIDs or
short-acting opioids alone or in combi-
nation with muscle-relaxants” (73).
Fibromyalgia is a disease that affects
the quality of life as is the case with ar-
thritis, however, more FM patients see
the disease as having more detrimental
effects on their health than RA patients
and the general population (74).
Therefore, the new issues raised from
clinical studies and reviews published
during the last year, here reported, are
predominantly linked to the utilisation
of the described treatments in real prac-
tise. Thus, the multimodal approach
of FM (which includes pharmacologi-
cal and complementary therapies, and
patients’ education) still remains the
most effective and safe, and the choice
of treatments should be individualised
based on patients’ symptoms (75) and
comorbidities.
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