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Practice points

e Fibromyalgia (FM) syndrome is a common chronic pain disorder which is difficult to treat.
e Anti-inflammatory agents, selective serotonin reuptake inhibitors and opioids seem to have limited benefit for FM.
e Agents targeting serotonin and norepinephrine uptake seem to help some FM patients.

e Preliminary results from the trials evaluating various interventional approaches, such as occipital nerve stimulation,
lidocaine infusion, hyperbaric oxygen and transcranial stimulation show some promises but need to be tested in
larger, controlled trials.

e Trials consistently show effectiveness of appropriately designed exercise programs in pain reduction, possibly
mediated via immune and neural reregulation.

e Multimodal treatment that include activation and psychological/behavioral approaches are beneficial and
cost-effective treatments for FM.

e Large placebo effects are commonly observed, which may complicate our understanding of clinical effectiveness, yet
we need to develop ways to better understand and apply placebo effects in practice.

e Patients’ active engagement in therapy is critical for successful rehabilitation. Incorporating approaches to help
patients become committed to treatment will likely enhance our ability to effectively treat FM.

Fibromyalgia syndrome is a chronic pain disorder and defies definitively efficacious therapy. KEYWORDS
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Fibromyalgia (FM) syndrome is a common chronic pain disorder. The cardinal features of FM
are generalized body pain and diffuse hyperalgesia (1]. FM patients also commonly present a
range of other problems, including persistent fatigue, dysregulated sleep, cognitive dysfunction,
functional bowel disorder, paresthesias and mood disturbance [1]. It has been estimated that FM
affects 3—5% of the population [2]. In the USA, the National Arthritis Data Working group
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has estimated that up to 5 million people are
afflicted with FM [3].

Research in the past four decades suggests
several factors that are contributory to FM. The
strongest evidence points to dysregulation of pain
modulation, based upon the results of experimen-
tally induced pain testing yielding heightened
processing and attenuated inhibitory process of
noxious stimuli [4-7] as well as imaging stud-
ies showing increased neural response to pain
5.8-9]. Although there is no microscopic evidence
of definitive pathology in the muscles tissues,
peripheral abnormalities such as local hypoxia and
ischemia may create a biochemical environment
that contributes to peripheral sensitization, leading
to central pain sensitization [10]. There is also some
evidence that there is dysregulation in the sympa-
tho-adrenal and hypothalamic—pituitary—adrenal
systems in FM [11,12].

The primary purposes of this paper are to
review current evidence for various approaches
to treat FM and further discuss the future direc-
tion. We will review several notable pharmaco-
logical, nonpharmacological and interventional
approaches that are commonly used for treat-
ing FM as well as those that received significant
attention by the media and the public.

Early studies
Corticosteroids and other anti-inflammatory
drugs were among the first agents to be studied,
probably due to their common usage in pain
management. A double-blind, cross-over trial
of prednisone [13], however, failed to demon-
strate any treatment benefit. The study used a
dose of 15 mg per day; no other trial using ster-
oid has been reported. NSAIDs are commonly
used by FM patients [14]; however, double-blind,
placebo-controlled trials evaluating NSAIDs
for FM, such as naproxen and ibuprofen, have
consistently failed to show efficacy [15-18].
Anxiolytics and hypnotics have also been
used commonly for chronic pain to treat asso-
ciated sleep disturbance and anxiety. However,
controlled trials evaluating benzodiazepine,
zolpidem and zopiclone [17.19-20] failed to show
improvement in FM symptoms despite some
improvement in sleep parameters. As the review
on this topic by Moldofsky [21] indicates, whereas
these drugs may improve subjective reports of
sleep and fatigue, its effects on EEG sleep stages
are limited. Furthermore, the long-term use of
these agents may be associated with tolerance
and dose escalation. Given the chronic nature
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of FM, chronic therapy with these drugs may
raise some concerns.

Tricyclics were among the most studied drugs
as the dysregulation of serotonin and norepi-
nephrine were implicated in FM [22,23]. Low-dose
amitriptyline and cyclobenzaprine are two agents
that showed promising results in early studies.
The trials show that low-dose amitriptyline
(typically 25-50 mg per night, significantly lower
than the dose for treating depression) improved
pain and sleep [1524]. Cyclobenzaprine is chemi-
cally close to amitriptyline although it is used as
a muscle relaxant with no expected antidepres-
sant effects. The use of cyclobenzaprine resulted
in improvement in pain, sleep and fatigue in
FM patients [2526]. Recently, a multi-centered
Phase II trial evaluating a small dose sublingual
cyclobenzaprine for 12 weeks [27] showed promis-
ing benefit for FM and sleep symptoms relative to
placebo. Phase III RCT is currently in progress
for further investigation on this formulation.

The meta-analysis [28] provides some support
that the use of tricyclics for FM is effective.
However, not all patients benefit from these
agents. It has been estimated that beneficial
response is seen in 36 and 33% of the patients
using amitriptyline and cyclobenzaprine, respec-
tively [29]. A recent Cochrane review [30] reached
the same conclusion that amitriptyline may be
beneficial for a small portion of FM patients but
is certainly not a panacea.

The introduction of selective serotonin
reuptake inhibitors (SSRIs) was enthusiasti-
cally received as safer alternatives to tricyclics.
However, the results of controlled trials were dis-
appointing with marginal symptom reduction in
FM [31,32]. A recent Cochrane review [33] notes
overall poor quality of the research methods and
concludes that there is no evidence that SSRIs are
more efficacious than placebo. Given the high
prevalence of depression in FM [34], although
SSRI may be a good option to treat mood for FM
patients, its effect on FM symptoms appears lim-
ited. The lack of efficacy with SSRI suggests that
regulation of norepinephrine reuptake may play
some role in FM symptoms. The dissapointing
results from the SSRI trials and the promising
early results with tricyclics led to further trials
of selective serotonin-norepinephrine reuptake

inhibitors (SNRIs) in the 2000s.

US FDA-approved medications
Pregabalin, a GABA analog and antiepileptic
drug, was the first drug to be approed by US
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FDA in 2007. A multicenter, double blind, rand-
omized controlled trial (RCT) with 750 patients
showed greater improvement in pain and other
functional outcomes in those taking pregabalin
(300—600 mg a day) or placebo for 14 weeks [3s].
A systematic review evaluating the use of prega-
balin for FM [36] suggests the superior efficacy of
pregabalin relative to placebo in pain reduction,
improvement in sleep and quality of life meas-
ures but not mood. There also seems to be high
placebo response rate, however. A meta-analysis
of four RCTs with more than 3000 patients has
shown that 40% of patients receiving pregaba-
lin versus 28% of the patients receiving placebo
reported greater than 30% pain reduction [37].

Duloxetine and milnacipran are two other
FDA approved medications, both SNRIs. A dou-
ble blind RCTs with duloxetine dose between
60 and 120 mg a day have typically shown
greater improvement in pain and self-reported
functional ability [38-40] and the effects can be
maintained long term [41]. However, there is, as
is the case with pregabalin, a substantial pla-
cebo effect; >30% pain reduction was report by
48% of the treated patients and 32% of patients
receiving placebo [42].

Similarly, double blind RCTs [43-45] evaluat-
ing milnacipran (100-200 mg daily) showed
significant improvement in pain reports and
a range of symptoms compared with placebo
group. A pooled data from two RCTs [46] showed
52—61% of treated patients reporting >30% pain
reduction versus 36% of the placebo group. A
recent report of the 3-year open-label study [47]
suggests that the clinical benefit seems to be
sustained for a long term.

One of the concerns with these trials is the
relatively high placebo response rates. For exam-
ple, a trial with 30 mg duloxetine failed to show
improvement in pain severity relative to placebo,
mostly due to the high placebo effects 48, For
the purpose of illustration, Figure 1 shows the
results (% reporting >30% pain reduction) from
the three trials (3538,45] by dose. A recent sys-
tematic review [49] of 18 placebo-controlled trials
with over 3500 patients estimates that approxi-
mately 50% of treatment response to these drugs
can be attributed to the placebo effects. This
certainly is a significant concern as, while pla-
cebo effects could last a long time, their efficacy
could gradually diminishing over time, leading
to decline in the overall treatment effects. Long
sustained placebo effects for various conditions
with a range of therapeutic approaches have been
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reported by many (e.g., [50-52]). We will further
discuss the clinical implication of placebo later
in the future direction section.

Other pharmacotherapies

e Opioids

Prescribing opioids, particularly long-term use
for those with chronic noncancer pain has been
a controversial issue. Conclusive data showing
the efficacy of chronic opioid therapy are by
and large absent, although clinical debate con-
tinues as to the appropriateness of such therapy.
Opioid use among FM patients appeared to be
relatively modest in general. A large insurance
database estimates about 11% of FM patients use
chronic opioid therapy [s3]. Opioid use among
treatment seeking FM patients may be greater,
up to 35% [5455] and slightly higher if trama-
dol use was included [56]. A recent observational
study with 1700 FM patients reports that those
using chronic opioid users show significantly
smaller degrees of improvement compared with
nonopioid users in a range of outcome vari-
ables [56]. Another observational study [57] notes
that opioid users tend to show more severe symp-
toms and poorer functional ability. Overall, the
evidence does not seem to support the use of
chronic opioids improving FM.

A note on the use of tramadol may be of inter-
est. Tramadol is a weak p-receptor agonist with
SNRI effect, currently classified as a Schedule IV
control substance. In one RCT (s8] with over
300 FM patients, tramadol/acetaminophen
(titrated up to 300 mg/2600 mg a day) resulted
significantly greater benefit for improving FM
and sleep symptoms relative to placebo. Given
the promising results, further research on the
effectiveness of tramadol for FM is warranted.
Currently, a Phase III multicenter study is ongo-
ing to evaluate the benefit of combining trama-
dol with cognitive—behavioral approach [59], but
their results have not been released yet.

Interestingly, there are reports suggesting that
low dose opioid antagonist, naltrexone, may
improve FM symptoms. A small pilot, single
blind cross over study [60] showed 33% symp-
tom reduction with 4.5 mg daily for 8 weeks. A
subsequent study [61] showed the similar effects
of 29% pain reduction with naltrexone versus
18% reduction with placebo. The hypothesized
mechanisms include the opioidergic reregulation
and impact on the proinflammatory system but
further research is needed to clarify the effect
and mechanism of naltrexone to treat FM.
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Figure 1. Percentage of the patients reporting greater than 30% pain reduction by dose for

pregabalin, duloxetine, and milnacipran.
b.i.d.: Twice daily; q.d.: Once daily.
Data taken from [35,38,45).

e Dopamine agonists

Dopamine agonists are frequently used to treat
periodic limb movement disorder, which typi-
cally occurs in the deep sleep. Some FM patients
also exhibit significant arousal interference dur-
ing this time. Initial trials of these agents for
treating FM showed promising results. The
open trial with Ropinirole for FM [62] yielded
greater than 50% pain reduction in 74% of the
patients. A double blind RCT with pramipex-
ole [63] also showed significant greater number of
patients taking the drug showing at least 50%
pain reduction (42%) than did those taking
placebo (15%). However, subsequently trials
have not obtained similar results. Three studies
have been registered in clinicaltrials.gov. One
study [64] with 229 patients evaluating rotigotine
at two dose levels (4 mg/24 h, 8 mg/24 h) rela-
tive to placebo showed large attrition rates, 43,
74 and 39%, respectively, mostly due to adverse
event or lack of efficacy, making it difficult to
appreciate the results. Another Phase II, placebo
controlled, multinational, multicenter study
with ropinirole [65] with 160 patients is listed
as completed but no study results are posted.
Yet another Phase II, placebo-controlled trial [¢6)
with 61 FM patients evaluating extended release
pramipexole was terminated prior to completion.

Thus, despite the early demonstration of effi-
cacy, the problems with the subsequent trials
suggest that the evidence of dopamine agonist
for treating fibromyalgia cannot be established
at this time.

¢ Cannabinoids

Cannabinoids have recently attracted significant
attention as potentially effective analgesia for
pain conditions. In the first double blind, placebo
controlled RCT [67] with 40 FM patients evaluat-
ing synthetic cannabinoid (nabilone, titrated to
1 mg twice daily) for 4 weeks showed significant
reduction in pain and other symptoms relative
to placebo group at the post-treatment although
the benefit was short lived. The nabilone group
had a greater dropout rate (25%) versus the
placebo group (10%) and reported greater side
effects of drowsiness (50%), dry mouth (30%)
and vertigo (27%). Ware et al. (8] compared
nabilone to lose dose (10-20 mg at bedtime)
amitriptyline in the crossover trial of 2 weeks
trial. While side effects (dizziness, nausea, dry
mouth, drowsiness) were more prominent with
nabilone, both showed comparative decreases in
sleep disturbance although how two drugs differ
in the sleep outcome was not clear. Both groups
showed marginal, if any, reduction in FM-related
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symptoms, however. Furthermore, the recruit-
ment was difficult and approximately a half of
approached subjects declined to participate in
the trials, making it difficult to ascertain neither
the generalizability of the results nor feasibility
of the cannabinoid as a main stream choice of
therapy. Overall, the trials seems to support the
safety of the cannabis use for low-risk groups
but the trials were short in duration; long-term
benefit/risk of chronic cannabinoid therapy for
FM is not well understood [69,70].

¢ Sodium oxybate

Sodium oxybate is a commercially produced
form of sodium salt of y-hydroxybutyric acid
(GHB), a Schedule I control substance due to
the high risk associated with its abuse poten-
tial. Sodium oxybate, on the other hand is a
Schedule III drug, approved to treat narcolepsy.
Ilicit GHB is known to be used as a ‘date rape
drug’ due to its effects causing amnesia and
increased passivity. In general, however, abuse
and misuse complications of sodium oxybate are
relatively rare according to the post-marketing
data [71.72].

Sodium oxybate has been approved by the
FDA to treat excessive daytime sleepiness and
cataplexy in narcolepsy. It has shown to restore
and reregulate slow wave sleep (73] has led to a
series of trials to evaluate the efficacy of sodium
oxybate for treating FM. An early small, cross-
over RCT [74] showed that sodium oxybate 6
g a day at bedtime for 4 weeks significantly
improved pain, fatigue and sleep compared with
the placebo. More recently, the multicenter stud-
ies [75-77) have shown 4.5-6 g per night dose of
sodium oxybate is superior to placebo in reduced
pain and FM related symptoms. However, the
dropout rates were also relatively high due to side
effects, particularly for the higher dose group.
Another concern for the use of sodium oxybate is
its very short elimination half-life, about 30 min
to 1 h [78]. Because of the short half-life, the dose
had to be given twice during the night, mak-
ing it necessary to awake patients 2.5—4 h after
bedtime. Interrupting sleep of patients whose
sleep is poor does not make sense [79], although
a polysomnographic study [80] shows significant
improvement in various sleep parameters in
those patients taking sodium oxybate with this
divided dosing approach.

However, the application for the FDA approval
of sodium oxybate for treating FM was denied
in 2010. The advisory committee’s decision [81]
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appears to reflect although the available evidence
suggests some benefit of sodium oxybate for a
subset of FM patients, there is ongoing concern
for a high abuse and misuse potential [s2].

Nonpharmacological options

e Exercise

Physical deconditioning is common and may
contribute to the maintenance of FM [s3].
Generally, incorporation of some physical fitness
program as a part of FM treatment is considered
critical. There are a range of exercises available
that vary in intensity and effects. Combination
of land-based aerobic exercise with strengthen-
ing and stretching program shows beneficial
effects in reducing FM symptoms and improving
physical functioning [84.85]. A systematic review
of various exercise trials including a total of
2494 patients [8¢] indicates that exercise overall
shows significant effects in reducing pain and
related FM symptoms. At least moderate level of
exercise intensity is considered necessary to pro-
duce appreciative benefit [87]. However, recent
evidence suggests that various mind/body exer-
cises that do not require strenuous movement or
raising heartrate may help reduce FM symptoms.
For example, group qigong exercise [88,89], tai chi
exercise [90,91] and yoga practice [92,93] showed
significantly greater symptomatic improvement
compared with the patients in the control group
or waitlist. A meta-analysis [94] reports medium
to high effect size in pain reduction from these
exercises for FM.

Exercise is known to be beneficial for over-
all health. How exactly, however, it affects pain
modulation is an interesting question. Recent
evidence suggests that exercise may reregulate
the immune and stress-related responses. Bote
and colleagues [95] found that after completing
8 months of 60 min twice weekly water exercise
program, sedentary FM patients showed signifi-
cant decrease in pro-inflammatory cytokines and
noradrenaline levels [95,96]. Even a single session
of modest exercise appears to reduce the proin-
flammatory markers [97]. Furthermore, a recent
functional imaging study [98] has demonstrated
the normalization of functional connectivity in
the brain regions implicated in pain perception
for FM patients who underwent a 15-week exer-
cise program. These results suggest that exercise
may help improve the adaptation system of the
immune and stress systems in FM.

One of the difficulties in helping patients
become active, particularly for implementing
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relatively vigorous exercise for FM patients is
long-term adherence with home exercise pro-
grams. Some patients are also intolerant to exer-
cise; they experience severe a flare-up in response
to exercise, discouraging them from continuing
the program. The general recommendations for
providing exercise therapy include starting at the
low level where patients could engage without
significant distress, gradual increase of the inten-
sity level, incorporate different types of exercise
and reduction of exercise intensity/duration if
not tolerated but maintain the frequency of exer-
cise [8799]. Later in this paper, we will discuss
ways to enhance patients’ engagement to exercise
programs.

¢ Psychological & behavioral modalities:
monotherapy

Several behavioral modalities that are com-
monly used to treat chronic pain patients have
been evaluated although the methodological
constrains and variations across studies make
the quality of evidence rather weak. In general,
technique specific therapy, such as biofeedback
and hypnosis, may have limited efficacy as a
sole modality; thus far, the empirical results
show inconsistent and modest effects [100,101].
Mindfulness-based stress reduction (MBSR) is
programmatic approach consisting of breathing,
meditating and body awareness trainings. It has
recently gained much attention and popularity
to treat various chronic illnesses. For FM, an
early study [102] showed greater reduction in pain
and symptoms for the patients undergoing the
MBSR training relative to those receiving sup-
portive group sessions. However, the subsequent
three-arm study comparing the MBSR training
to active control and wait list group did not show
significant effects on symptom reduction [103].
However, in this study, those receiving MBSR
showed some improvement in QOL. Another
RCT evaluating mindfulness exercise [104] has
shown significant improvement in social and
emotional functioning. Thus, this type of thera-
peutic effort may not necessarily improve pain
but still may positively impact some important
life domains of FM patients.

One of the most accepted behavioral
therapy modalities in pain management is
cognitive—behavioral therapy (CBT). CBT pre-
sents an inclusive therapeutic framework where
it involves a range of both behavioral and cog-
nitive modalities to address pain-related mala-
daptive coping, which is known to contribute
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to the pain modulatory system [105]. In general,
research consistently shows that CBT, when
given as a monotherapy, is effective in improv-
ing the specific target variables (e.g., maladap-
tive cognition, mood, QOL) [106-108] although
the effects on the primary FM symptoms may
be limited. A recently published study of a
RCT comparing CBT to waitlist controls [109]
also shows the superior results in the cognitive
and affective components of FM, but not pain.
Although these results are disappointing, CBT
typically does much better as a part of a multi-
modal program. The concept of CBT has been
applied and integrated to various rehabilitation
approaches. CBT-based activation programs
typically show very promising results for man-
aging FM symptoms (see below).

¢ Multidisciplinary treatment

Given the complex, multifactorial nature of FM,
experts generally stress the importance of employ-
ing therapy approaches that can address multiple
factors associated with FM. [110,111]. Although
there are some other variations, a typical trial
testing a multidisciplinary approach includes
education, exercise and psychological (typically
cognitive—behavioral) therapy. Although educa-
tion is not typically given as a sole modality, it
has a vital role in promoting self-management
and augmenting the effects of other therapeutic
approaches. Education to address misconception
about FM, setting appropriate expectation and
acquiring accurate information about FM and
treatments can set a stage for the treatment [112].
Although the treatment targeting multiple prob-
lem areas of FM does make sense in theory, the
systematic evaluation of studies evaluating the
multidisciplinary treatment for FM is difficult
because there is large variability in the methodo-
logical vigor and what are included in therapy.
It should also be mentioned that conducting a
well controlled trial to evaluate the multimodal
pain therapy is often not feasible due to its cost
and labor intensiveness.

A systematic review [113] points to the meth-
odological weakness yet provides some evidence
the effectiveness of the approach for various
chronic pain conditions including FM. The
efficacy seems to be superior for those programs
aiming at acquisition of coping and pain man-
agement skills to the others that mostly provide
information/education [101]. The effectiveness
seems to last after the therapy; reduction in pain
and other symptoms were observed 12 months
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later [114]. A recent recommendation [115] by FM
experts strongly emphasizes the importance of
educating patients, establishing working goals
and applying multimodal therapy approaches
consisting of education, medications, exercise
and CBT.

There has only been one published study
thus far that specifically tested the combina-
tion therapy of CBT with medication trial [116].
In this trial, patients were randomized into a
combination of CBT and milnacipran, drug
monothearpy or CBT monotherapy. The results
suggest that the combination therapy and CBT
monothearpy were equally beneficial in reducing
symptoms, suggesting that milnacipran added
very little to the clinical benefit of CBT.

Multimodal therapy is resource intensive in
nature and often not readily available. Concern
about the cost in particular has made the avail-
ability of such program more difficult to sus-
tain [117]; however, many agree that effective
multi/interdisciplinary treatment is critical in
management of chronic pain. Multidisciplinary
approach has also been shown cost effective for
FM care [118]. Furthermore, a recent retrospec-
tive and small case series [119-121] suggest that a
brief course of multidisciplinary sessions for FM
can be well accepted by the patients and show
promising results. These results further suggest
that less intensive, brief multidisciplinary treat-
ment may be a sustainable and viable option as
a clinical model of direct care.

Interventional approach

¢ Occipital nerve stimulation

Occipital nerve stimulation (ONC) is a form
of an invasive neuromodulation therapy. A
subcutaneous electrode is implanted to elec-
tronically stimulate the greater occipital nerve.
Exact mechanism of how ONC work is not well
understood but it is assumed to have an impact
on multiple neural networks both at the spinal
and supraspinal levels (122]. The ONC was first
tried openly on a small number of FM women
with chronic daily headaches who during the
trial stimulation showed at least a 50% reduc-
tion of headache intensity along with signifi-
cant reduction in various FM symptoms [123].
Subsequently, a randomized, crossover trials was
conducted [124] with 11 patients with FM who
failed prior treatment with tricyclics, physical
therapy and supportive counseling. They under-
went 5 weeks of sham stimulation (lowest ampli-
tude possible) versus 5 weeks of ‘subthreshold’
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(no paresthesia) treatment. The analyses yielded
the significant treatment effects, although the
effects were small. Pain VAS scores went down
to 27 from 34 in the treatment group, whereas
the sham stimulation achieved VAS of 30. The
small effect may be due to the lack of paresthe-
sia in the treatment group, which is considered
critical for obtaining effective pain reduction. In
their next study [125], in addition to the sham and
subthreshold stimulation, they added suprath-
reshold amplitude where patients could adjust
stimulus level. Thirty five patients completed
the cross over trial of 2 weeks at each stimu-
lation level. The baseline pain VAS was 41.97;
the mean pain VAS scores were 38.54 after the
sham stimulation, 37.34 after the subthreshold
stimulation and 35.14 after the suprathreshold
stimulation. The treatment effect of the suprath-
reshold stimulation was statistically significant.
However, it was a weak effect with 7/100 pain
reduction. As for the subthreshold stimulation,
it was not different from the sham stimulation.
Given the invasiveness, potential complications
and cost of the procedure, the results may not
support its feasibility at this time. However,
since there is evidence of significant pain relief
for some headache patients (e.g., [122.126]), some
FM patients may benefit from the procedure.
Research effort to identify who or what part of
FM may benefit from it may enhance the efficacy
of the treatment.

¢ Lidocaine infusion

Administration of intravenous lidocaine-like
drugs to treat pain symptoms has a long his-
tory [127]. Studies in animals with experimental
nerve injury and in humans with chronic neu-
ropathic pain have shown that nerve injury leads
to ectopic impulse generation in damaged and
dysfunctional primary sensory neurons and their
axons [127]. The development of ectopic hyper-
excitability is thought to be caused by remod-
eling of the local electrical properties of the
axon membrane by changes in sodium-channel
distribution. Lidocaine suppresses abnormal dis-
charge originating at nerve injury sites, associ-
ated dorsal root ganglia and spine by the block-
ade of sodium channels and NMDA receptors,
and by reducing substance P, without affecting
normal nerve conduction [128]. Intravenous lido-
caine promotes a decrease in spinal sensitization,
reducing spontaneous pain, dysesthesia, hyper-
algesia and allodynia [129]. In controlled studies,
intravenous lidocaine was effective in different
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dosages and regimens for the treatment of a
variety of neuropathic pain states such as post-
stroke pain, peripheral neuropathy, diabetic neu-
ropathy and complex regional pain syndrome I
and II [130].

For FM, the small uncontrolled studies in the
1990s [131,132] have shown promising results in
pain reduction in those who received lidocaine
infusion therapy. Another recent open trial [133]
showed statistically significant, although
small, reduction in pain and other FM symp-
toms at post-infusion as well as 30 days after
five consecutive intravenous lidocaine infusion
of escalating dose to 5 mg/kg. The results of
the placebo controlled RCTs are inconsistent.
McCleane et al. [134] showed that 63 patients
had statistically significant pain reduction fol-
lowing intravenous lidocaine over 24 h when
compared with their response to saline 3 weeks
after the infusion, although the degree of pain
reduction was small, about 10%. Another con-
trolled RCT [135] compared 15 patients who
received four weekly infusions to those received
saline; both groups showed comparable pain
reduction. The results are difficult to interpret
as they all started to take small dose amitrip-
tyline. Furthermore, although the inclusion of
placebo condition may improve methodological
soundness of the study, it is not entirely clear
whether blinding was successful with the use of
saline. Lidocaine infusion is known to produce
fairly distinctive sensation experienced often as
side effects such as hypotension, headaches, diz-
ziness, drowsiness, numbness of lips or tunnel
vision [136].

Overall, lidocaine infusion seems to lead to
small reduction in pain for some FM patients. At
this time, the available research is difficult inter-
pret due to the large variability in the parameters
of infusion (dose, duration, frequency). The
use of saline as a placebo may also not present
the best blind procedure. Furthermore, intra-
venous lidocaine infusion is not inexpensive.
It is time-consuming and has to be given in a
clinic with close hemodynamic monitoring and
resuscitation equipment ready.

¢ Hyperbaric oxygen therapy

Hyperbaric oxygen therapy (HBOT) provides
pure, 100% oxygen at a pressure that is much
greater than the atmospheric level. HBOT has
been used to treat a range of conditions and is
currently approved by the FDA to treat 13 condi-
tions including decompression sickness, carbon
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monoxide toxicity and arterial insufficiency. In
animal model, HBOT has been shown to have
an antinociceptive effect via activation of endog-
enous opioids [137] and inhibition of the inflam-
matory response [138]. HBOT has also been tried
to treat chronic pain conditions; the studies tend
to be small and preliminary, but have yielded
promising effects on pain management [82]. The
first trial of HBOT for FM was published in
2004 (139], that compared 26 patients receiving
HBOT to 24 patients who received room air at
the sea level pressure; both groups underwent
15 90-min sessions. Those in the HBOT group
showed significantly greater pain reduction
at the post-treatment than that of the control
group. Unfortunately, their group assignments
could present bias as the treatment condition
could not be blind (much lower air pressure).
Efrati et al. 140] used a wait-list approach, thus
comparing both between and within groups of
treatment vs no treatment. The HBOT was five
90 sessions per week for 8 weeks, which showed
significant symptom reduction and some nor-
malization of neural activity based upon SPECT
imaging. However, it is noteworthy that patients
often complained of symptom worsening during
the first 4 weeks. This this study also could not
blind patients. Although the results are promis-
ing, HBOT is not a benign approach; it carries
a risk of oxygen toxicity and other side effects.
Further risk—benefit analyses may be needed to
assure the safety and efficacy of this approach.

¢ Transcranial stimulation

Given the likely importance of the dysregulated
central activity in FM, approaches that can mod-
ify neural activities noninvasively have become
of significant interest. Two types of transcranial
stimulation, transcranial magnetic stimulation
(TMS) and transcranial direct current stimula-
tion (tDCS) have been used to treat the cogni-
tive and affective disorders [141]. They have also
been tried for various chronic pain conditions,
yielding some promising but variable results in
pain reduction [142-144].

TMS sends a brief electrical current from
an electromagnetic coil that is placed against
patient’s scalp, creating a regional magnetic
field that affects neural activity. Boyer er al. [145)
recently reported the results from the double-
blind RCT in which 19 FM patients underwent
a repeated TMS whereas 19 FM control patients
received a series of sham stimulations. TMS
treated patients showed significant reduction in
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the Fibromyalgia Impact Questionnaire (FIQ)
score and the Mental component score of the
SE-36, whereas there was no significant reduc-
tion in pain with the treatment. Similar results
are reported by others and the meta-analytic
review [146] concludes that TMS may modulate
mood but the effects on pain may be marginal.

tDCS is another noninvasive brain stimula-
tion method. It sends a weak electrical current
through a pair of electrodes placed on the scalp
in the region of interest. The current is consid-
ered to help modulate the neural activity, possi-
bly in a polarity specific way [141]. There are only
few studies that evaluated tDCS in FM. One is
an open trial with 14 FM patients [147], yield-
ing 50% reduction in the pain score in seven
patients. The other study was double-blind RCT
in which 24 patients received five sessions of
tDCS, compared with 24 patients who received
five sessions of sham stimulation. As in the TMS
trials, there was a significant reduction in the
FIQ scores for treated patients. A small degree of
pain reduction was also observed (about 13%).

Overall, the results from these trials should
be considered preliminary. Overall, it is diffi-
cult to ascertain how the stimulation actually
affects the neural changes and/or symptoms
of FM. Further studies with larger sample size
are needed to delineate the treatment efficacy;
such trials should ideally assess several cardinal
symptoms of FM in addition to pain and mood,
such as fatigue, sleep and cognitive functioning.

Management of FM in 2016: future
perspective

In this section, we would like to discuss top-
ics that that we think should complement the
review. First, we will discuss the methodological
issues. Although not directly relevant to daily
practice, effective utilization of evidence-based
FM care depends on understanding the scien-
tific and methodological appropriateness of the
published clinical trials.

Another important issue in FM management
is comorbidity of other pain conditions in FM.
FM can occur with other pain conditions that
may complicate the way we approach FM man-
agement. Third, we will discuss the issue of pla-
cebo effect. Interestingly, although the outcomes
of placebo-controlled studies for treating FM
vary significantly, they are consistent in show-
ing fairly large placebo effects. Certainly, the
presence of large placebo effect is not FM spe-
cific; yet we have very little understanding of this
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ubiquitous effect. Lastly, we will focus on the
difficulty associated with implementing effective
rehabilitation program. The literature indicates
that a multimodal approach involving activation
is critical in rehabilitating FM patients, yet moti-
vating patients to sustain active effort to adhere
with the regimen is challenging. We will discuss
some adjunct approaches that may enhance the
activation therapy.

¢ Methodological issues

The importance of considering individual vari-
ations and developing a personalized approach
cannot be overstated [148,149]. This is where we
encounter a limit of the conventional research
methodology using the RCTs. RCTs, of course,
are capable of protecting internal validity of
the study by controlling potentially confound-
ing variables. However, reliance on RCTs and
p-value-based statistical significance testing has
recently been criticized [150-152]. In RCT, mean
comparisons between groups are the main
theme, thus helping us see if the treatment in
question benefit ‘an average patient, but it does
not tell us whether the treatment would benefit
a particular patient who is sitting in your exam
room. Such methodological limitation needs
to be reminded as healthcare providers seek
evidence-based approaches. Essentially, the lack
of the methodological flexibility to take patient
heterogeneity into account devalues of study
results, limiting our understanding of which
treatment should work for whom .

Furthermore, there are treatment options,
mostly interventional, that we may not be able
to evaluate against ethically and scientifically
sound controls. Such difficulty often leads to
inconclusive evidence where practice using such
modalities is considered not evidence based but
rather anecdotally supported.

Recently, several innovative methodologies
have been proposed. Particularly, modern sta-
tistical framework utilizing a causal modeling
may help us determine the true effects of therapy
for a specific patient (e.g., dynamically modi-
fied outcome) [153]. Adaptive analytical approach
to determine the applicability of various treat-
ment for a given patient may also prove to be
helpful (e.g., sequential multiple assignment
randomization trials [154]).

In addition to the analytical development,
digital technology may also help us better obtain
an in-depth view of patients’ FM conditions. The
conventional practice is to conduct assessment of
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FM patients in the clinical setting where patients
are asked to recall and summarize their symp-
tom severity, quality and frequency. Such symp-
tom assessment is quite vulnerable to recall bias,
score anchoring and over- and underestimation
due to various reasons (e.g., want to continue
meds). However, technological advancement is
making it easier for patients and clinicians to
monitor the real time symptoms and functional
status easily and feasibly. Commercial products
to track physical activity and cell phone appli-
cations to monitor symptoms can be incorpo-
rated into clinical practice to obtain real-time
assessment of symptoms/functions at home
(i.e., natural environment) for treatment plan-
ning and outcome assessment. Such assessments
also afford us a longitudinal view of the symp-
toms, thereby helping us determine how various
symptoms impact one another. Sequential analy-
ses of relevant FM symptoms have shown that
exacerbation of one symptom tend to worsen
others, although the degree to which change
in one symptom drives another varies across
individuals [155]. Thus, each patient may have
a specific FM-related domain that drives other
symptoms to worsen or positively influence.
Of course, the relationship between symptoms
is complex, likely bidirectional and recipro-
cal. However, there may be symptoms that are
more influential to others in their relationship.
For example, patient A’s overall FM conditions
worsen as her sleep gets poorer whereas it is not
sleep for patient B but anxiety that seems to drive
her pain and fatigue to worsen. Perhaps, it is this
‘driving factor’ in FM for each patient that needs
to be a primary therapy target; in other words,
identifying a patient-specific driving factor for
his or her FM can help us identify a specific
therapy modality that targets the factor. If we
can identify and treat the dominant FM fac-
tor, we may have a better chance of controlling
overall FM symptoms.

¢ Pain comorbidity in FM

It has been well recognized that FM patients
commonly complain of other pain conditions
such as temporomandibular joint pain and head-
aches as well as psychiatric problems [34,156-157].
Evidence also suggests that FM can occur in
conjunction with a range of medical condi-
tions. For example, a large, epidemiological
study with over 1.2 million adults with pain
conditions [158] reports that approximately 21%
of patients with HIV associated pain and 14%
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of patients with multiple sclerosis are diagnosed
with FM. FM also co-occurs with other mus-
closkeletal pain conditions, such as myofascial
pain [159] and work related musculoskeletal dis-
orders [160]. Obesity, one of the common path-
ways to various health issues, is also common in
FM [55]; confounding obesity may also lead to
the development of other pain problems such as
osteoarthritis of knee [161]. Comorbid pain and
other medical conditions complicate the already
complex picture of FM management. Those
comorbid conditions may represent additional
or augmented pain pathways; without address-
ing them, effective FM management may not be
achieved. There is some evidence of successful
treatment of comorbid pain complaints carries
over to better FM care [160,162]. Clearly, personal-
ized care plans based upon the overall clinical
picture of each patient are needed.

¢ Placebo effects: how should we deal with
them?

Placebo effects are typically considered some-
thing bad, akin to error, in clinical research.
Research strategies focus on how we can mini-
mize placebo effects. On the other hand, in a
clinical setting, whether symptom improvement
is due to ‘true’ intended treatment effects and/
or placebo does not matter much to clinicians or
to patients, as long as patients are feeling better.
As many of the review of the placebo-controlled
trials show, FM patients tend to show a high level
of placebo responses [49]; 30—40% response to
placebo is not uncommonly observed. The dis-
crepancy poses a difficult challenge; although it
is treated as something undesirable in research,
it is clinically entrenched in our daily practice
yet very little is known what it is and how it
works clinically.

High degrees of placebo responses are cer-
tainly not specific to FM. Placebo effects have
been extensively studied in the field of antide-
pressant therapy. In the provocative and influ-
ential paper ‘Listening to Prozac but Hearing
Placebo’ [163], they estimated the effect sizes of
placebo versus active drug and concluded that
75% of the efficacy of the active drug may be
actributed to placebo effects. There has been
much debate as to how we can harness the pla-
cebo effects, since they are inheritedly a part
of clinical effects [164,165]. Perhaps, one way is
not just trying to eradicate the placebo effects
in research but to study them more closely. We
do not even know the very basic parameters of
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placebo effects, such as, how long does it last?
Does it eventually wear out? How do we know
the decline of treatment effects is due to patients’
tolerance or unresponsiveness to ‘true’ medica-
tion effects versus placebo effects wearing off?
Placebo research strongly suggests that placebo
effect is not inert but may lead to significant
neurobiological changes, possibly enhancing
treatment effects [166]. Research on placebo
analgesia generally suggests that placebo effects
involve an active process of analgesia, possibly
involving dopaminergic, endocannabinoids and
endogenous opioid systems [167].

¢ Exercise: how could we help patients get
activated?

Our review, as well as others [85.87] consistently
shows exercise is beneficial for FM patients.
Exercise, for that matter, is beneficial for overall
physical and mental health. However, it is com-
monly acknowledged that it is difficult to start
and maintain. The traditional medical model
of exercise treatment is that if patients are not
motivated or compliant with the regimen, the
burden is totally on the patients’ side and pro-
viders assume that the patient is not motivated
to engage in the regimen, often telling patients,
‘come back when you are ready.” Interestingly,
however, the extent of which how much a per-
son intend to do something actually leads to
behavioral commitment is surprisingly modest,
approximately 20—-35% of variance in engaging
in goal behavior [168]. Another common assump-
tion that past behavior is the best predictor is
equally tenuous, about 26% of the variance
[SuTTON S, SHEERAN P, UNPUBLISHED DATA].

Research investigating factors that strengthen
or weaken patients’ engagement to exercise and
other self-management approaches to treat
chronic pain has yielded interesting findings.
For example, pain severity or functional status
at the beginning of the treatment fail to pre-
dict adherence [169], whereas long-term exercise
engagement is related to the cognitive factors
such as self-efficacy 170] and belief about the ben-
efic of the regimen [171]. The CDC report [172]
regarding the common barriers to physical activ-
ity in general includes lack of time, fear of injury,
lack of support, low self-efficacy for exercising,
not liking exercise, lack of motivation and lim-
ited resources. For people with chronic pain,
we must also consider actual pain flare after
exercise [173,174] as well as fear of such exacer-
bation [175]. Treatment approaches that address
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these factors are likely to enhance patients’
engagement to exercise and self-management
therapies, leading to better outcomes. We will
now briefly discuss three strategies that may be
used as a part of such approaches.

Education

Successful rehabilitation of FM often include
exercise and self-management skill training, and
these approaches require patients to have a para-
digm shift from a passive patient role (treatment
should be done to me) to an active role. This
paradigm shift is critical in enhancing patients’
engagement in therapy. Providing information
can also set a tone for appropriate expectation
and goals, leading to better adherence with phys-
ical regimen [176,177]. Box 1 lists some examples of
educational materials that can be used for FM
patients.

Motivational enhancement therapy

Motivational enhancement therapy (MET) was
originally developed for treating addiction behav-
iors [178] where difficult behavioral changes are
necessary to achieve clinical benefit. Since then it
has been adapted to help patients with a range of
illnesses to promote behavioral changes. For peo-
ple living with FM and more generally chronic

Box 1. Example educational contents for

fibromyalgia patients.

Concept of chronic pain
e What is fibromyalgia?
e How is fibromyalgia different from acute injury
or pain?
® ‘Gate control model”: pain isn't just one thing!
e Hurtvs harm
e Common myths about fibromyalgia
Treatment options for fibromyalgia
e Medications
® Procedures
e Information
® Exercise
e Coping skill training
® Rationales for multimodal approaches
e How effective are they?
e Can we ‘cure’ chronic pain?
Strategies to cope
e ‘But | hurt too much’ what to do?
® Pain versus suffering
e Habit change:
- Goals
— What to expect
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pain, this also has a significant implication. MET
can provide clinicians a therapeutic framework in
which clinicians help patients clarify problems
and desired goals, analyze therapeutic behaviors
based upon patients’ personal values and internal-
ize motivation via MET specific techniques. The
details of MET approaches are beyond the scope
of this paper; some reviews are available for MET
in chronic pain (179-181]. Incorporation of MET in
pain treatment is fairly young; however, the avail-
able evidence is encouraging. When pain therapy
includes MET, patients tend to improve their
pain and functional status [182-184]. MET also
reduces the risk of opioid misuse in chronic pain
patients [185]. When MET was combined with
exercise therapy for chronic pain, it improves
patients’ ability to actively engage in exercise [184].

Volitional approach

Implementation Intentions (IIS) is another
approach to help patients attain therapeutic goals.
IIS is a practical, volitional approach aiming to
reduce the barriers to goal attainment with action
planning and problem solving. IIS helps patients
practice of various ‘if then’ contingencies to map

Table 1. Implementation intentions: examples of action and coping planning to

specific barriers.

Barriers

Time management

Flare-ups

Support from others

Approaches

Clarifying values of exercise

If, then problem solving and action plans:

- If there is not enough time to exercise because...
- Apply problem solving

- Develop action plans

- Handling procrastination

- How procrastination happen

- Apply problem solving

- Develop action plans

Flare-up management:

- What can we do to prepare

- Skill training for flare up management

- If-then exercise

- Develop action plans

Interpersonal effectiveness:

- Communication training

- Interpersonal effectiveness to improve relation with others
— Asking support

- If-then exercise

- Develop action plans

Resource Available resources:
management - What are available within 20 min from home
- Parks, recreation centers, shopping area, trails
- Weather, pain, stress, time, low motivation
- If, then exercise
— Develop action plans using available resources
394 Pain Manag. (2016) 6(4)

out in advance how patients may strive for achiev-
ing their therapeutic goals. IIS typically involves
two steps [186]: Action planning that determines
when, where and how to do the target behavior
and coping planning that offers a series of problem
solving exercises that work by addressing com-
mon and personalized barriers that may jeopard-
ize the chance of successful rehabilitation. General
problem solving and behavioral skill training
can be included as a part of the IIS practice. For
example, self-management training for pain flare-
ups, communication and social skill and stress
management training can help patients to attain
basic skills that can be applied to address specific
barriers to specific therapy. Therapeutic course
of IIS needs to be individualized to patients’
needs and circumstances; a generic of list of
suggested IIS approaches is described in Table 1.
The IIS approach is basically a practical, com-
mon sense approach and it is easily understood
by patients. IIS has been shown to successfully
improve the level of physical activity in a range
of people including sedentary women [187], obese
elderly people [186], cardiac patients [188] and dia-
betic patients [189]. The meta-analytic review of
the implementation intentions on physical activ-
ity from 24 studies shows encouraging results
with a pooled effect of 0.31 at post-treatment
and 0.24 for follow-up visit with a higher effects
shown with a program involving specific barrier
management [186,190].

Cleatly, treating a complex, chronic pain syn-
drome such as FM requires a collaborative effort
between providers and patients. Patients’ own
commitment and engagement in therapeutic
efforts plays a key role in establishing the effi-
cacy of many treatment options. In other words,
whether given treatment works or not largely
depend upon whether patients are willing to
maintain their effort to adhere with the regi-
men. If this is the case, perhaps we should pay
closer attention to develop ways to help patients
becoming more ‘therapy ready’. In addition to
the treatment itself, our clinical effort to provide
such ‘meta-supportive therapy, if you will, may
work well for enhancing treatment effectiveness
and helping patients restore the quality of life that
has been compromised by this very difficult pain
condition.

Conclusion

Despite extensive effort, FM continues to be a
very difficult condition to successfully treat. The
review of the literature consistently shows that
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most modalities may provide some efficacy for a
minority of FM patient, but on average they yield
unimpressive, rather marginal, outcomes. This
may reflect the heterogeneity of FM patients.
FM is by nature a multisymptom, possibly multi-
mechanistic disorder; FM patients are known to
be heterogeneous in their symptoms, functions
and adaptation to their illness [191,192). Thus, it
should not be surprising that any modality with
narrow scope is unlikely to achieve the reasonable
level of efficacy for FM management. A recent
systematic review of pharmacological and non-
pharmacological therapies for FM [193] with 102
trials (n = 14,982 patients) reflects the disappoint-
ing results. The methodological flaws generally
make it difficult to interpret the results. The effi-
cacy appears greater with modalities that targets
broader areas, such as multimodal therapy, exer-
cise and CBT; these modalities are known to lead
to lifestyle and behavioral changes that promote
overall health. Although the exact mechanisms of
these approaches are difficult to ascertain, their
broader approaches have a greater chance of modi-
fying areas that directly as well as indirectly asso-
ciated with FM symptoms. Pharmacological and
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