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Fibromyalgia or fibromyalgia syndrome is one of the 
most common causes of chronic widespread pain 
(CWP), but, although pain is its main and distinguish-
ing feature, fibromyalgia is characterized by a complex 
polysymptomatology that also comprises fatigue, sleep 
disturbances and functional symptoms (that is, medical 
symptoms not explained by structural or pathologically 
defined causes). Fibromyalgia is quite a common con-
dition in the general population1,2; however, no consist-
ently effective treatments are yet available owing to a 
lack of consensus regarding fibromyalgia diagnostic 
and classification criteria and, especially, regarding 
fibromyalgia aetiopathogenesis. Indeed, fibromyal-
gia has proven to be a mysterious syndrome and is an 
interesting condition as far as philosophy of medicine 
is concerned, because it falls outside the mechanistic 
definition of disease3.

In this Review, we provide a comprehensive, critical 
overview on the burden, diagnosis and treatment of 
fibromyalgia, considering the latest research, guidelines 
and clinical experience. We describe clinical aspects of 
this syndrome, including the different diagnostic crite-
ria developed over time. We also bring together various 
hypotheses of fibromyalgia aetiopathogenesis, keeping 
in mind the biopsychosocial model of medicine and the 

complex mind–body relationship. In particular, we 
herein hypothesize that chronic pain and fibromyalgia 
might rise both from a bottom-up (body periphery to 
central nervous system) and a top-down (central nerv-
ous system to body periphery) mechanism, so that a 
psychological pathogenic process (for example, trauma 
or stress) can coexist with, but is not necessary for, a 
physical pathogenic process (for example, an inflam-
matory or degenerative process). Finally, we discuss 
fibromyalgia treatment, delving into the most effective 
and the latest, most promising treatment strategies, 
keeping in mind the importance of an individualized, 
patient-centred perspective. We try to provide a novel 
and practical management workflow for physicians, 
based on clinical expertise and the latest EULAR criteria 
for managing fibromyalgia4, to be used in their everyday 
clinical practice.

Epidemiology
The reported prevalence of fibromyalgia varies depend-
ing on the diagnostic criteria used to define this condi-
tion. Studies using the 1990 ACR criteria have recorded 
prevalence rates that range from 0.4% (Greece) to 8.8% 
(Turkey), with a mean estimated global prevalence of 
2.7%. The average worldwide female to male ratio for 
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Psychologically, patients with fibromyalgia are 
characterized by a preponderant negative affect, that 
is, the presence of negative emotions associated with 
a generalized distress state48. This state of psycholog-
ical suffering can accompany full-blown psychiatric 
disorders, which are frequent in patients with fibro-
myalgia and can notably affect the lives of the patients 
and even the severity of the syndrome49. The lifetime 
prevalence of anxiety disorders in patients with fibro-
myalgia is 60%, and depression is observed in 14–36% 
of patients compared with 6.6% of healthy individuals50. 
In a Danish population of patients with fibromyalgia, the 
risk of suicide was ten times higher than in the general 

population51, which was confirmed by a subsequent sys-
tematic review52. However, depressive symptoms are not 
reported more frequently for patients with fibromyalgia 
than for patients with other painful conditions such as 
rheumatoid arthritis or cancer, and might be related to 
maladaptive coping with psychological distress30.

Diagnostic criteria
Ongoing research has so far led to the publication of 
at least five different sets of classification and diagnos-
tic criteria for fibromyalgia over the past 30 years or so 
(a summary is shown in TABLE 1). The earliest criteria 
sets described fibromyalgia as a CWP disorder with 

USA 6.4%

Japan 2.1%

Brazil 2.5%

Denmark 0.7%

Hong Kong 0.8%

Turkey 8.8%

Israel 2–2.6%Tunisia 9.3%

Italy 3.6%

France, Italy,
Germany, Spain,
Portugal 2.9–4.7%

Lebanon 1%

1990 ACR Hong Kong Scudds et al. (2006)13 0.8

Criteria and/or questionnaire Country or region Study Total prevalence (%)

COPCORD Brazil Rodrigues Senna et al. (2004)10 2.5

COPCORD and the 1990 ACR criteria Lebanon Chaaya et al. (2011)6 1

World Queiroz (2013)1 2.7

Denmark Prescott et al. (1993)15 0.7

The 2010 ACR criteria Japan Nakamura et al. (2014)7 2.1

USA Vincent  et al. (2013)12 6.4

Canada White et al. (1999)11 3.3

Tunisia* Guermazi et al. (2008)9 9.3

LFESSQ Israel Ablin et al. (2012)14 LFESSQ-4: 2.6
LFESSQ-6: 2.0

France, Italy, Germany,
Spain and Portugal

Branco et al. (2009)5 LFESSQ-4: 4.7
LFESSQ-6: 2.9

Italy Salaffi et al. (2005)16 3.6

Turkey Turhanoglu et al. (2008)8 8.8

LFESSQ and the 1990 ACR criteria

Canada 3.3%

Fig. 1 | Estimated prevalence of fibromyalgia in different regions using different diagnostic criteria or questionnaires. 
The prevalence of fibromyalgia has been estimated in different regions worldwide using various diagnostic criteria and 
questionnaires, such as the London Fibromyalgia Epidemiology Study Screening Questionnaire (LFESSQ; shown in light 
green), the Community Oriented Program for the Control of Rheumatic Diseases (COPCORD; shown in dark green), the 
ACR 1990 classification criteria (shown in blue) and the ACR 2010 diagnosis criteria (shown in red). It should be noted 
that direct comparisons of the prevalence in different regions cannot be made owing to the use of different assessment 
methodologies. *Individuals with a positive screening test were invited for examination to confirm or exclude the presence 
of fibromyalgia by applying the 1999 ACR criteria.
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Prevalence



Fibromyalgia is the third most common musculoskeletal condition in terms of prevalence,
after lumbar pain and osteoarthritis

Prevalence is proportional to the age of the population, peaking at 50–60 years old
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EZIOPATOGENESI DELLA FIBROMIALGIA: IN SUMMARY

Sarzi-puttini P, Giorgi V, Marotto D, Atzeni F. Nat Rev Rheumatol. 2020;16:645–660.Fibromyalgia or fibromyalgia syndrome is one of the 
most common causes of chronic widespread pain 
(CWP), but, although pain is its main and distinguish-
ing feature, fibromyalgia is characterized by a complex 
polysymptomatology that also comprises fatigue, sleep 
disturbances and functional symptoms (that is, medical 
symptoms not explained by structural or pathologically 
defined causes). Fibromyalgia is quite a common con-
dition in the general population1,2; however, no consist-
ently effective treatments are yet available owing to a 
lack of consensus regarding fibromyalgia diagnostic 
and classification criteria and, especially, regarding 
fibromyalgia aetiopathogenesis. Indeed, fibromyal-
gia has proven to be a mysterious syndrome and is an 
interesting condition as far as philosophy of medicine 
is concerned, because it falls outside the mechanistic 
definition of disease3.

In this Review, we provide a comprehensive, critical 
overview on the burden, diagnosis and treatment of 
fibromyalgia, considering the latest research, guidelines 
and clinical experience. We describe clinical aspects of 
this syndrome, including the different diagnostic crite-
ria developed over time. We also bring together various 
hypotheses of fibromyalgia aetiopathogenesis, keeping 
in mind the biopsychosocial model of medicine and the 

complex mind–body relationship. In particular, we 
herein hypothesize that chronic pain and fibromyalgia 
might rise both from a bottom-up (body periphery to 
central nervous system) and a top-down (central nerv-
ous system to body periphery) mechanism, so that a 
psychological pathogenic process (for example, trauma 
or stress) can coexist with, but is not necessary for, a 
physical pathogenic process (for example, an inflam-
matory or degenerative process). Finally, we discuss 
fibromyalgia treatment, delving into the most effective 
and the latest, most promising treatment strategies, 
keeping in mind the importance of an individualized, 
patient-centred perspective. We try to provide a novel 
and practical management workflow for physicians, 
based on clinical expertise and the latest EULAR criteria 
for managing fibromyalgia4, to be used in their everyday 
clinical practice.

Epidemiology
The reported prevalence of fibromyalgia varies depend-
ing on the diagnostic criteria used to define this condi-
tion. Studies using the 1990 ACR criteria have recorded 
prevalence rates that range from 0.4% (Greece) to 8.8% 
(Turkey), with a mean estimated global prevalence of 
2.7%. The average worldwide female to male ratio for 
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interplay between poten5al pathogenic mechanisms and nociplas5c altera5ons in fibromyalgia.
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20–30% of patients report 
paraesthesia in the limbs, hands or 
trunk, which is commonly described
as a tingling sensation or pins-and-
needles. 
The type, location and severity of 
pain depends on a number of 
modulating factors, the most
important of which are working 
activities, comorbidities (such as
obesity) and variations in 
temperature.
Physical or mental stress is also a 

known factor associated with 
worsening pain



establishing treatment goals that are shared by patients 
and their physicians.

The presence and severity of fibromyalgia symptoms 
(such as sleep disturbances, fatigue, cognitive and somatic 
symptoms) in the general population usually follow a 
bell-shaped curve61. This variation means that the diag-
nosis of the syndrome is completely arbitrary and involves 
the dichotomization of a continuum often referred to 
as ‘fibromyalgianess’62, a scale that can essentially be 
interpreted as the likelihood of having fibromyalgia63,64. 
Using various scales to assess fibromyalgia in individual 
patients is important not only to discover the degree of 
‘fibromyalgianess’ or severity of the condition but also  
to establish a baseline against which improvement can be  
assessed during follow-up. These assessments need to 
be reliable, easy to use, and validated in clinical practice, 
but, most importantly, they should take into account the 
multidimensional nature of chronic pain65.

Fibromyalgia and CWP can be assessed using vali-
dated single and composite tests66. The most widely  
used tests include the Fibromyalgia Impact Question-
naire (FIQ)67 and its revised version (FIQR)68,69, the  
Fibromyalgia Assessment Status (FAS)70,71, the Fibro-
myalgia Survey Criteria (FSC)72 and the Patient Health 
Questionnaire 15 (PHQ15)73. Various studies have 
hypothesized the level of fibromyalgia activity that can  
be considered remission for each questionnaire (<39 for 
the FIQ, <12 for the FSC and <5 for the PHQ15)67,70,73, 
but the target of clinical improvement should be an 
improvement in function from the patient’s point of view.

Hypothetical pathogenic mechanisms
Pain
An important symptom of fibromyalgia is chronic 
widespread musculoskeletal pain. Generally speaking, 
pain can be divided into three categories: nociceptive, 
neuropathic and nociplastic pain74. Physiologically, pain 
functions as an alarm system that warns the body of the 
presence of a potentially harmful situation, known as 
‘nociceptive pain’. In some situations, pain loses its func-
tion as an alarm signal, such as when pain persists after 
the end of the original stimulus or when pain is started by 
a stimulus that is completely innocuous. Such pain can 
be caused by real damage to the nervous system, known 
as ‘neuropathic pain’, or by mostly reversible modifica-
tions to the nervous system, known as ‘nociplastic pain’. 
In the latter case, the changes increase the sensitivity 
of the control system that usually decides which stim-
uli should be interpreted as painful and which should 
not. This type of pain is in line with the description of 
fibromyalgia as part of the nosological group of central 
sensitivity syndromes75. Clinically, fibromyalgia has 
many of the features of central sensitization (also known 
as central hyperactivation)76,77: hyperalgesia, allodynia78, 
temporal summation79,80 and hypersensitivity to various 
external stimuli such as sounds or lights81–83.

Nociplastic pain in fibromyalgia
Over the past 20 years, researchers have identified neuro-
biological features that correlate with fibromyalgia noci-
plastic pain84. Emerging evidence suggest that diffuse 
pain processing in the brain is altered in fibromyalgia, 

as indicated by increased activation in areas of the brain 
dedicated to pain (that is, patients with fibromyalgia 
require less pressure than healthy individuals to show the 
same level of brain activity)85–89, altered connectivity90 and 
a reduction in brain activity associated with visual cues 
that signal an imminent painful stimulus (pain antici-
pation) or its imminent end (anticipatory analgesia)91. 
Various studies have shown that the functional activation 
and connectivity of endogenous pain inhibitory signals 
are altered in patients with fibromyalgia (meaning that 
there is an imbalance between the various nociceptive 
and anti-nociceptive systems)92–95. Furthermore, patients 
with fibromyalgia have less grey matter in the cortical 
and subcortical areas involved in processing nociceptive 
stimuli, particularly at the level of the cingulate cor-
tex, frontal orbit and insula96, than healthy individuals, 
although whether these alterations causally precede the 
experience of CWP and hypersensitivity is unclear.

This imbalance between the nociceptive and 
anti-nociceptive systems also subsists at a microscopic 
level. Increased levels of substance P (a neurotransmitter 
that mediates pain facilitation, especially temporal sum-
mation) have been detected in the cerebrospinal fluid of 
patients with fibromyalgia compared with that in healthy 
individuals97. Patients with fibromyalgia also have a 
lower μ-opioid receptor availability in regions of the 
brain involved in pain modulation (including the nucleus 
accumbens, the amygdala and the dorsal cingulate) and 
higher levels of opioids in the cerebrospinal fluid than 
healthy individuals98,99. In keeping with the hypoactiv-
ity of the descending analgesic pathways during fibro-
myalgia, the levels of noradrenergic and serotoninergic 
neurotransmitters in the biological fluid of patients with 
fibromyalgia are lower than in healthy individuals100,101, 
and brain dopaminergic activity during painful stimula-
tion is attenuated102,103. Finally, hypersensitivity might be 
mirrored by an excess of excitatory neurotransmitters in 
brain areas important for pain modulation104,105.

Identifying the cause of these nociplastic alterations is 
difficult, but what is clear is that fibromyalgia is unlikely 
to have a single aetiology. Genetic background seems to  
have a fundamental role, as patients with fibromyalgia 
often report a family history of chronic pain and stud-
ies have identified notable familial clustering of fibro-
myalgia or muscle tenderness106–108, as well as various 
polymorphisms in genes of the nociceptive pathway 
that are associated with fibromyalgia109,110. In addition 
to this genetic substrate, a variety of other peripheral 
and central mechanisms also have a role. The relative 
contribution and relationship among these pathogenic 
mechanisms is represented in FIG. 3.

Peripheral mechanisms
Painful stimuli coming from the periphery might ini-
tiate or reinforce the nociplastic process, and the fact 
that some of these peripheral sources of pain could 
originate from the joints might explain both the higher 
prevalence of fibromyalgia among patients with rheu-
matic diseases111,112 and the beneficial effects of extensive 
treatment of rheumatic conditions such as osteoarthritis 
on fibromyalgia symptoms113. In addition to peripheral 
sources of pain (such as joint inflammation), alterations 

Nociplastic pain
A clinical definition of  
pain arising from altered 
nociception, despite no 
evidence of tissue damage 
causing the activation of 
nociceptors or evidence  
of disease or lesions of the 
somatosensory system causing 
the pain.

Central sensitization
A neurophysiological process 
of pain amplification in the 
central nervous system; this 
process occurs physiologically 
after injuries to elicit a 
protective behaviour and 
maximize the healing process.

Hyperalgesia
A condition in which a painful 
stimulus is perceived as being 
even more painful.

Allodynia
A condition in which a normal 
stimulus is perceived as being 
painful.

Temporal summation
The perception of repetitive 
noxious stimulation as being 
increasingly painful.
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Therefore, joint areas were included in all subsequent
analyses in this study.
The prevalence of CWP in conjunction with fatiguewas

6% within WHEST and 7% within SHAMA. Using the
multisite definition of pain (ie, ≥8 of 35 pain sites), the
prevalence of MSP in conjunction with fatigue was 7% in
both populations. The prevalence of CWP and sleep
problems was 6% within WHEST, 6.5% within SHAMA,
and 7% within EpiFund. The prevalence of MSP in con-
junction with sleep problems was 7% across all popula-
tions. Thus, the prevalence of CWP or MSP (≥8 pain sites)
in addition to either fatigue or sleep problems was
between 6 and 7% and was greater than the prevalence
expected for FM (2−5%). To reach a similar population
prevalence expected for FM, ≥10 pain sites are needed in
addition to either fatigue or sleep problems.
The prevalence of CWP in conjunction with fatigue

and sleep problems was 3% within WHEST and 5%
within SHAMA, which is in line with the prevalence
expected for FM. Using an MSP definition of ≥8 of 35
sites, the prevalence of MSP in conjunction with fatigue
and sleep problems was 4% within WHEST and 5%
within SHAMA. Therefore, the prevalence of CWP or
MSP in addition to both fatigue and sleep problems was
between 3 and 5%, similar to the prevalence for FM
established by prior studies.
Additional analyses were conducted to examine the

number of pain sites required to reach expected FM
prevalence using different combinations of pain,
fatigue, and sleep problems. Using the WHEST, SHAMA,
EpiFund, and 1958 databases, at least 13 to 15 pain sites
were needed if the subject had no sleep or fatigue prob-
lems. Using SHAMA, WHEST, and EpiFund, at least 10 to
11 pain sites were needed if the subject had sleep prob-
lems, but no fatigue. In the SHAMA and WHEST data-
bases, at least 10 to 11 pain sites were needed if the
subject had fatigue but no sleep problems. Finally, if
both sleep problems and fatigue were present in the
SHAMA and WHEST databases, at least 6 to 8 sites were
needed to reach the expected FM prevalence.

Number of Pain Sites
Based on the results of the analyses conducted on the

population-based databases and the consensus of the
Fibromyalgia Working Group, the proposed criteria for
FM dimension 1 require ≥11 pain sites be endorsed on
the 35-point body manikin. However, the working group
considered that the 35-point manikin would likely be
impractical for use by most clinicians and researchers.

To reduce the number of possible sites, appropriate sites
were grouped together, while keeping key body areas
separated such as arms and legs. This resulted in a new
body manikin that had only 9 defined sites: head, left
arm, right arm, chest, abdomen, upper back and spine,
lower back and spine (including buttocks), left leg, and
right leg. Another analysis was then conducted using the
4 studies (SHAMA, WHEST [women only], 1958 Birth
Cohort, and EpiFund) to determine a new definition of
MSP based on the 9-point body manikin that produced
the same prevalence as the ACR 1990 CWP definition
from the same population. The results indicated that the
minimum number of sites required to reach a similar
prevalence to that of CWP was between 5 and 6 sites
depending on the study used. A conservative approach
was taken to define MSP as the reporting of ≥6 pain sites
using the 9-point body manikin. Further analysis was
undertaken to assess the association between the new
definition of MSP and the additional nonpain factors
associated with FM, compared with the original MSP def-
inition. This analysis demonstrated that the associations
between the new definition ofMSP using a 9-point mani-
kin were generally comparable to those using the origi-
nal MSP definition using a 35-point manikin (data
summarized in Supplementary Tables 1 and 2).

Duration of Symptoms and Presence of
Other Disorders in Dimension 1

When considering the necessary duration of symp-
toms that are required for diagnosis of FM, the working
group consensus was to maintain the 3-month time
frame, which best reflects the chronicity of FM. The
group also agreed that the presence of another pain dis-
order or related symptoms does not rule out a diagnosis
of FM, consistent with the 1990 ACR criteria.193 How-
ever, as noted in Bennett et al16 criteria, a careful clinical
evaluation is recommended to identify any condition
that could fully account for the patient’s symptoms and/
or contribute to the severity of the symptoms.

FM Criteria in Dimension 1
Based on the results of the analyses conducted on the

population-based databases and the consensus of the
Fibromyalgia Working Group, the criteria for FM,
dimension 1, are presented in Table 1 and Fig 1. The
pre-shaded areas within the body manikin in Fig 1 were
included to prevent users from counting the same area
twice (for example front and back of the same leg). At

Table 1. AAPT Diagnostic Criteria for Fibromyalgia
Dimension 1: Core Diagnostic Criteria

1. MSP defined as 6 or more pain sites from a total of 9 possible sites (see Fig 1)
2. Moderate to severe sleep problems OR fatigue
3. MSP plus fatigue or sleep problems must have been present for at least 3 months

NOTE. The presence of another pain disorder or related symptoms does not rule out a diagnosis of
FM. However, a clinical assessment is recommended to evaluate for any condition that could fully
account for the patient’s symptoms or contribute to the severity of the symptoms.
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least 6 of 9 pain sites are required along with fatigue or
sleep problems. Fatigue is defined as physical or mental
fatigue judged as at least moderate severity by the
health care professional. Physical fatigue may manifest
as a complaint of physical exhaustion after physical
activity, including an inability to function within normal
limits for activities that constitute normal daily activities
and the requirement for rest periods after activity. Sleep
problems are defined as difficulty falling or staying
asleep, frequent awakening that is disturbing during a
sleep period, or feeling unrefreshed after sleep. These
symptoms must be assessed as at least moderate severity
by the health care professional. In assessing the severity
of fatigue and sleep problems, the clinician may use
multiple sources of information, including patient his-
tory and exam, as well as self-reported questionnaires
or other corroborating data.

Differential Diagnosis
These new criteria for FM recommend that clinicians

evaluate for the presence of other disorders so that
appropriate treatments can be initiated. This can be chal-
lenging in clinical practice because comorbid disorders,
including other chronic pain disorders, are common in
patients with FM.7 Several disorders can mimic FM, such
as hypothyroidism and inflammatory rheumatic diseases.
In addition, some medications may contribute to pain,

such as statins, aromatase inhibitors, bisphosphonates,
and opioids (ie, opioid-induced hyperalgesia). However,
these conditions and many others (eg, rheumatoid arthri-
tis, osteoarthritis, systemic lupus erythematosus [SLE], spi-
nal stenosis, neuropathies, Ehlers Danlos syndrome,51

sleep disorders such as sleep apnea, and mood and anxi-
ety disorders121) also co-occur in patients with FM. The
clinician must determine the possible contribution of var-
ious disorders to the patient’s presentation. The presence
of other disorders does not necessarily exclude a diagno-
sis of FM, and all disorders will need clinical attention.
Table 2 summarizes some of the key medical disorders
considered in the differential diagnosis of FM that
require additional assessment, tests, and specific treat-
ment. A description of several differentiating signs and
symptoms are provided in the table, but a detailed
review of the diagnostic tests for each medical disorder is
beyond the scope of this article.
In general, extensive laboratory testing is not necessary

to diagnose FM.7 Screening laboratory tests are some-
times obtained to evaluate other possible causes of
symptoms or signs. These tests include erythrocyte sedi-
mentation rate and/or C-reactive protein, complete
blood count, comprehensive metabolic panel, and thy-
roid function test. Routine testing for rheumatoid factor
or antinuclear antibodies to diagnose FM is not recom-
mended unless the patient has signs or symptoms
suggesting an autoimmune disorder, or if initial

Figure 1. Number of painful body sites.
Patients are asked to check the areas in which they experience pain on the 2-view manikins (ignoring the pre-

shaded areas). Alternatively, patients may use the checklist of body sites.
The number of separate sites are summed from a maximum of 9 body sites.
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inflammatory indices are abnormal (recognizing that
some patients with rheumatoid arthritis or SLE may have
normal erythrocyte sedimentation rate and/or C-reactive
protein values). Depending on symptoms, medical history
and physical exam, other tests such as ferritin, iron-bind-
ing capacity and percentage of saturation, and vitamin
B12 and vitamin D levels may be indicated.

Dimension 2

Common Features
Features that are not included in dimension 1 but may

be used to support a diagnosis of FM are described below.
Tenderness, defined as a generalized sensitivity of soft

tissues and muscles to pressure that would not normally
be expected to cause pain, is a universal complaint and in
the 1990 ACR criteria was codified by the “tender point”
examination.193 Although the tender point evaluation
has been eliminated from the more recent criteria, with
the exception of the 2012 FM screen,11,126 the symptom
of “tenderness to touch” is included in the 2014 Bennett
et al criteria16 and the 2012 FM screen11,126; this question
was ranked third in importance as a diagnostic question
in the 2014 Bennett et al criteria.16 A tender point exam,
either as part of the 1990 ACR criteria193 or an abbrevi-
ated version,11,126 may provide valuable information to
the clinician about the overall status of the patient’s con-
dition74 and support the diagnosis of FM.
Dyscognition (eg, trouble concentrating, forgetful-

ness, and disorganized or slow thinking) is increasingly
recognized as a major feature of FM, with dysfunction
being seen in working memory and executive func-
tion.70 Self-reported questionnaires are useful to
screen for dyscognition in patients with FM, but full

neuropsychological testing may be required to delin-
eate the extent of cognitive dysfunction.163 In brain
functional magnetic resonance imaging (fMRI) stud-
ies,71,170 FM patients showed lower activation in the
inhibition and attention networks and increased activa-
tion in other areas. Because inhibition and pain percep-
tion may use overlapping networks, resources taken up
by pain processing may be unavailable for other
processes.71

Musculoskeletal stiffness is experienced, in varying
degrees, by all FM patients.17 Interestingly, stiffness in
FM patients is difficult to distinguish from the stiffness in
conditions such as rheumatoid arthritis, polymyalgia
rheumatica, and ankylosing spondylitis. FM-related stiff-
ness, like that described in these other conditions, is typi-
cally more severe in the early morning and improves as
the day goes on.86 However, unlike these other condi-
tions, it is not responsive to corticosteroids.37 This feature
is only used in the 2014 Bennett et al criteria and was
ranked fifth in importance as a diagnostic question.16

Environmental sensitivity or hypervigilance, manifesting
as intolerance to bright lights, loud noises, perfumes and
cold, is a common complaint of FM patients. It is probably
a reflection of central sensitization.54,142 A recent study has
provided clues as to how sensitivity to bright lights modu-
lates brain connectivity, such that previously innocuous
inputs are experienced as being painful.125 This feature is
only used in the 2014 Bennett et al criteria16 and was
ranked second in importance as a diagnostic question.

Epidemiology
The prevalence of FM varies from .5 to 12%, depend-

ing on the population sampled and the method of ascer-
tainment.104,128,138,144,158,177,182,192 Females outnumber

Table 2. Differentiating Key Disorders From Fibromyalgia
MEDICAL DISORDER DIFFERENTIATING SIGNS AND SYMPTOMS

Rheumatologic
Rheumatoid arthritis Predominant joint pain, symmetric joint swelling, joint line tenderness, morning stiffness >1 hour
Systemic lupus erythematosus Multisystem involvement, joint/muscle pain, rash, photosensitivity, fever
Polyarticular osteoarthritis Joint stiffness, crepitus, multiple painful joints
Polymyalgia rheumatica Proximal shoulder and hip girdle pain, weakness, stiffness, more common in the elderly
Polymyositis or other myopathies Symmetric, proximal muscle weakness and pain
Spondyloarthropathy Localization of spinal pain to specific sites in the neck, mid-thoracic, anterior chest wall, or lumbar regions,

objective limitation of spinal mobility due to pain and stiffness
Osteomalacia Diffuse bone pain, fractures, proximal myopathy with muscle weakness

Neurologic
Neuropathy Shooting or burning pain, tingling, numbness, weakness
Multiple sclerosis Visual changes (unilateral partial or complete loss, double vision), ascending numbness in a leg or bandlike

truncal numbness, slurred speech (dysarthria)
Infectious
Lyme disease Rash, arthritis or arthralgia, occurs in areas of endemic disease
Hepatitis Right upper quadrant pain, nausea, decreased appetite

Endocrine
Hyperparathyroidism Increased thirst and urination, kidney stones, nausea/vomiting, decreased appetite, thinning bones,

constipation
Cushing syndrome Hypertension, diabetes, hirsutism, moon facies, weight gain
Addison disease Postural hypotension, nausea, vomiting, skin pigmentation, weight loss
Hypothyroidism Cold intolerance, mental slowing, constipation, weight gain, hair loss
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various associated symptoms53, but the 1990 ACR clas-
sification criteria43 only considered CWP (defined as 
pain on the left and right sides of the body, above and 
below the waist, and axial skeletal (cervical or thoracic 
spine, anterior chest or low back) pain), and tenderness 
(defined as pain upon the palpation of ≥11 out of 18 ten-
der point sites), and did not include other symptoms or 
exclusion criteria. However, the requirement of a tender 
point examination (which is examiner dependent and 
intrinsically intra-individually and inter-individually 
variable) made the 1990 ACR criteria impractical for 
use in a clinical setting. The subsequent 2010 and 2011 
ACR criteria54,55 changed the definition of fibromyalgia 
to that of a multi-symptom disorder and removed the 
tender point examination as a diagnostic requirement; 
however, although the criteria returned to considering 
the associated symptoms as important, there was perhaps 
too little emphasis on the core symptom of chronic pain. 
The 2016 revisions to the 2010/2011 ACR diagnostic 
criteria56 highlighted the concept of ‘generalized pain’, 
which also lies at the heart of the ACTTION-APS Pain 
Taxonomy diagnostic criteria published in 2018 (REF.40). 

In developing these criteria, the Fibromyalgia Working 
Group concentrated on generalized pain (defined as 
multi-site pain), sleeping problems and fatigue, but 
also considered other supportive diagnostic features 
such as cognitive disturbances, tenderness to the touch, 
musculoskeletal stiffness and environmental sensitivity 
(for example, sensitivity to cold, light or noise) with the 
aim of providing more practical criteria.

The central problem and barrier to fibromyalgia 
diagnosis is a lack of biomarkers. Researchers over the 
past 5 years have investigated new molecules that might 
help diagnosis and monitoring (including microRNA, 
and proteome and metabolome analysis), but, although 
the results have been promising, this area of research is 
still in its infancy57.

In brief, the diagnosis of fibromyalgia is exquisitely 
clinical. A physical examination is not diagnostically use-
ful because of its poor validity and poor reproducibility18, 
but is essential for excluding other diseases that might 
explain the presence of pain and fatigue. Fibromyalgia has 
no pathognomonic feature, and so diagnostic clues have 
to be collected by means of thorough history taking18.

Psychiatric symptoms
• Anxiety
• Depression
• Post-traumatic stress

disorder

Cognitive dysfunctions
• Concentration

difficulties
• Memory deficits

Autonomic disturbances
• Blurred vision, photophobia

and xerophthalmia
• Feeling of instability
• Xerostomia
• Variations in responses

to cold at the extremities
(including Raynaud
phenomenon)

• Orthostatic hypotension

Regional pain syndromes

• Migraine or headache
• Stomach ache or dyspepsia
• Abdominal pain or

irritable bowel syndrome
• Dysmenorrhoea
• Vulvodynia
• Dysuria

Hypersensitivity to external
stimuli

• Hypersensitivity to light,
odours and sounds

• Chemical sensitivity

Sleep disturbances

• Insomnia
• Frequent awakening
• Non-restoring sleep

Pain
• Generalized

(head-to-toes)
• Described in terms

of neuropathic pain,
paraesthesias

Fatigue
• Physical
• Mental

Stiffness

• Morning stiffness not
exceeding 60 min

Cardinal features Other common features

Fig. 2 | Principal fibromyalgia symptoms. Fibromyalgia has a complex symptomatology. Symptoms can be are divided in 
two groups: cardinal features (shown in pink), which include the most characteristic fibromyalgia symptoms that are 
pivotal for a diagnosis according to the latest criteria, and other common features (shown in in grey).
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Neuropatia delle piccole fibre

• Disestesie (formicolii, bruciore…)

• Sintomi autonomici

• A 2019 meta-analysis estimates a high prevalence of SFP, with 49% of people with 

fibromyalgia having a structural abnormality of the small nerve fibers

• Significant variability for overall pooled data

• Small sample sizes
Doppler, K., et al. (2015). Pain 156, 2319–2325.

Grayston R, et al. Semin Arthritis Rheum. 2019;48(5):933-940.
Farhad K. Curr Neurol Neurosci Rep. 2019;19(12):103.



Screening tools
Some routine screening tools have been developed to 
help general practitioners to identify those patients who 
are most at risk of developing fibromyalgia. These tools 
include the Fibromyalgia Rapid Screening Tool, which 
consists of six general questions58, and the FibroDetect 
test59, which covers pain and all fibromyalgia-influenced 
domains, as well as the patient’s attitude and history. 
The Simple Fibromyalgia Screening Questionnaire was 
also validated as a useful screening tool in 2019 (REF.60). 
General practitioners could take advantage of these tools 
to detect patients with or even at risk of fibromyalgia, so 
that they can refer the patient to a specialist.

Prevention, as well as very early fibromyalgia diagno-
sis, remains an elusive goal, mainly owing to the lack of 

established risk factors (see the section on hypothetical 
pathogenic mechanisms). In addition, insufficient data 
are available on the effect of early diagnosis on clinical 
progression; nonetheless, early recognition could enable 
the commencement of non-pharmacological approaches, 
such as psychotherapy or physical reconditioning, at an 
early stage and prevent the need for pharmacological 
treatments, therefore limiting adverse effects.

Patient assessment
The assessment of fibromyalgia should be holistic and 
not only consider all of the symptoms experienced by 
patients but also alleviating or aggravating factors and 
the effect of fibromyalgia on everyday life, functional 
status and working ability. This approach is crucial for 

Table 1 | The evolving classification and diagnostic criteria for fibromyalgia

Criteria set Measures of pain Tender 
points

Associated symptoms Diagnosis or classification Ref.

ACR 1990 
classification 
criteria

Widespread pain noted as pain in all 
four quadrants (both the left and right 
side of the body, above and below the 
waist); plus axial skeletal pain (pain in 
the cervical spine or anterior chest or 
thoracic spine or low back)

Yes (≥11 
out of 
18)

None included Widespread pain and at least 11 
tender points for at least 3 months

43

ACR 2010 
preliminary 
diagnostic criteria

Use of WPI: a 0–19 count of the body 
regions reported as painful by the 
patient over the past weeka

No Various symptoms included 
in an SSS, a score of the sum 
of severity of three symptoms 
(fatigue, waking unrefreshed, 
cognitive symptoms) plus 
somatic symptoms in general (on 
a 0–12 scale)

WPI ≥7 and SSS ≥5; or WPI 3–6 
and SSS ≥9

Symptoms present at a similar 
level for at least 3 months

The patient does not have a 
disorder that would otherwise 
explain the pain

55

ACR 2011 
modifications 
of the ACR 
preliminary 
diagnostic criteria 
(designed for 
epidemiological 
and clinical  
studies, and not  
for clinical 
diagnosis)b

Use of WPI: a 0–19 count of the body 
regions reported as painful by the 
patient over the past weeka

No Various symptoms included 
in an SSS, a score of the sum 
of severity of three symptoms 
(fatigue, waking unrefreshed, 
cognitive symptoms) plus 
the sum of the number of the 
following symptoms occurring 
during the previous 6 months: 
headaches, pain or cramps in the 
lower abdomen and depression 
(on a 0–12 scale)

WPI ≥7 and SSS ≥5; or WPI 3–6 
and SSS ≥9

Symptoms present at a similar 
level for at least 3 months

The patient does not have a 
disorder that would otherwise 
sufficiently explain the painc

The criteria also include a 
fibromyalgia severity score (the 
sum of WPI plus SSS), which is 
a quantitative measurement of 
fibromyalgia severity

54

2016 revisions to 
the 2010/2011 
ACR fibromyalgia 
diagnostic criteria

Generalized pain defined as pain in  
at least 4 out of 5 regions (left upper  
region, right upper region, left 
lower region, right lower region and 
axial region). Pain in the jaw, chest  
and abdomen are not evaluated as 
part of the generalized pain definition

Use of WPI: a 0–19 count of the body 
regions reported as painful by the 
patient over the past weeka

No Various symptoms included 
in an SSS, a score of the sum 
of severity of three symptoms 
(fatigue, waking unrefreshed, 
cognitive symptoms) plus 
the sum of the number of the 
following symptoms occurring 
during the previous 6 months: 
headaches, pain or cramps in the 
lower abdomen and depression

WPI ≥7 and SSS ≥5; or WPI 4–6 
and SSS ≥9

The presence of generalized pain

Symptoms have been present at a 
similar level for at least 3 months

A diagnosis of fibromyalgia is valid 
irrespective of other diagnoses 
and does not exclude the 
presence of other illnesses

56

AAPT core 
diagnostic criteria 
for fibromyalgia

Use of MSP: a 0–9 count of the 
number body sites reported as painful 
(the sites consisting of the head, right 
arm, left arm, chest, abdomen, upper 
back and spine, lower back and spine 
(including buttocks), left leg and 
right leg)

No Moderate to severe sleep 
problems or moderate to severe 
fatigue

MSP ≥6

Moderate to severe sleep 
problems or fatigue

Symptoms have been present for 
at least 3 months

40

AAPT, ACTTION-American Pain Society Pain Taxonomy; MSP, multisite pain; SSS, Symptom Severity Score; WPI, Widespread Pain Index. aRegions assessed by the 
WPI: left shoulder girdle, right shoulder girdle, left hip (buttock or trochanter), right hip (buttock or trochanter), left jaw, right jaw, upper back, lower back, left 
upper arm, right upper arm, left upper leg, right upper leg, chest, neck, abdomen, left lower arm, right lower arm, left lower leg and right lower leg. bThis 
modification enabled the use of these criteria in epidemiological and clinical studies without the requirement for an examiner (but should not be used for 
self-diagnosis). cNote that the 2011 criteria are based on the possibility of self-administration of the questionnaires.
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a b s t r a c t

The goal of this study was to develop and validate a self-completed questionnaire, the Fibromyalgia Rapid
Screening Tool (FiRST), for the detection of fibromyalgia syndrome in patients with diffuse chronic pain.
Items requiring ‘‘yes/no” responses and relating to the most relevant clinical characteristics of fibromy-
algia were compiled by a group of rheumatologists and pain experts. The provisional questionnaire was
tested in a prospective multicenter study of 162 patients with chronic pain due to fibromyalgia (accord-
ing to ACR criteria) (n = 92) compared with a group of patients with chronic diffuse pain due to other
rheumatic conditions, including rheumatoid arthritis (n = 32), ankylosing spondylitis (n = 25) and osteo-
arthritis (n = 13). Identification of the most discriminant combinations of items for fibromyalgia and the
calculation of their sensitivity and specificity were based on both univariate and multivariate (stepwise
logistic regression) analyses. The assessment of the psychometric properties of the questionnaire also
dealt with face validity, content validity, test–retest reliability and convergent/divergent validity. Based
on univariate and multivariate analyses, we retained only six items in the final version of FiRST. These
items were used to calculate the sensitivity, specificity and predictive accuracy of the questionnaire. A
cut-off score of 5 (corresponding to the number of positive items) gave the highest rate of correct iden-
tification of patients (87.9%), with a sensitivity of 90.5% and a specificity of 85.7%. In conclusion, FiRST is a
brief, simple and straightforward self-administered questionnaire with excellent discriminative value, of
potential value for the detection of fibromyalgia in both daily practice and clinical research.

! 2010 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Fibromyalgia syndrome (FMS) is a frequent chronic pain syn-
drome characterized by widespread pain and muscle tenderness,
often accompanied by sleep disorders, fatigue and psychological/
cognitive dysfunction. The etiology and mechanisms of FMS are
unknown and, in the absence of biomarkers, its diagnosis is cur-
rently based on the ACR criteria published almost 20 years ago
[58].

These criteria, which were developed by rheumatologists prin-
cipally for research and classification purposes, are difficult to ap-
ply in daily practice because they require a specific examination of
tender points that cannot be carried out without some training
[25,59]. Thus, in clinical practice, FMS is often diagnosed late, after
multiple investigations and consultations, generating major costs
for the healthcare system [5]. In addition, the ACR criteria were
not designed for use in epidemiological studies [59]. This has led

to the development of a questionnaire specifically for epidemiolog-
ical studies of FMS: the London Fibromyalgia Epidemiology Study
Screening Questionnaire (LFESSQ) [56]. Studies based on the
LFESSQ have generated estimates of the prevalence of FMS in the
general population as high as 2% in the United States [46] and Eur-
ope [14,15]. Other diagnostic criteria and tools have been devel-
oped to overcome the limitations associated with the application
of the ACR criteria in practice. The ‘‘Survey Criteria” combine the
Regional Pain Scale (RPS), a self-administered count of the number
of painful regions, with a VAS score for fatigue [36,60]. These crite-
ria correctly identified 73% of FMS patients diagnosed on the basis
of the ACR criteria [59], but a higher proportion of patients diag-
nosed directly by the clinician [36]. The ‘‘Manchester Criteria”
use a pain diagram to establish the diagnosis and the results ob-
tained with these criteria are highly consistent with those for the
ACR criteria, except that the Manchester Criteria tend to identify
patients with more severe symptoms [39]. Like the LFESSQ, these
tools include only items related to widespread pain and fatigue,
with no items focusing on other major dimensions or symptoms
of FMS. The inclusion of these other aspects might significantly
increase the sensitivity and specificity of these tools. Furthermore,

0304-3959/$36.00 ! 2010 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.pain.2010.03.034
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NFMS) by the investigators was considered the gold standard. A
score of 1 was given for each positive response and a score of 0
for each negative response and the total score was defined as the
sum of scores for the responses to all the items.

We then calculated sensitivity, specificity, positive predictive
value, negative predictive value and Youden index (i.e. sensitiv-
ity + specificity ! 1) [54] for various cut-off points for the total
score of the final version of FiRST. The corresponding ROC (receiver
operating characteristics) curve was plotted and the AUC (area un-
der the curve) was calculated by the trapezoid method.

2.2.5. Content validity
Six experts (who were not members of the advisory committee)

were asked to rate (bad, moderate, good, very good), independently,
the extent to which each item of the final version was representative
of the most relevant clinical characteristics of FMS. They were also
asked to indicate if they felt any important item was missing.

2.2.6. Divergent validity
We checked that the total score for the questionnaire was not

correlated with ‘‘psychological distress” or alteration in quality of
life. We used Pearson’s correlation coefficient to assess the rela-
tionships between FiRST total score and the HADs (anxiety and
depression) scores, the BDI score, the pain catastrophizing score
(i.e. PCS total score), and pain interference measured with the BPI.

2.2.7. Reliability
The test–retest reliability of the total score of the questionnaire

was assessed 7 ± 1 days after the first visit, in a subset of 40 FMS
patients whose treatment was not modified after the first visit.
The ICC (intra-class correlation coefficient) of the total scores of
the questionnaire administered at the two visits was calculated
with a one-way ANOVA model and then as usual [50]. We also cal-
culated the non-weighted Cohen’s kappa coefficient [17] to assess
the test–retest reliability of each item.

The internal consistency of the questionnaire was assessed by
calculating Cronbach’s alpha coefficient [19] (also called the Ku-
der–Richardson coefficient if the variables concerned are binary).

3. Results

3.1. Description of the patients

In total, 162 patients were included between March 2007 and
July 2008 and completed the study: 92 FMS patients and 70 patients
with painful non-FMS (NFMS) rheumatic disorders (32 patients with
RA, 13 with diffuse OA and 25 with AS). These two groups of patients
were similar in terms of sex ratio, age, mean pain intensity and pain
duration (Table 1). FMS patients had significantly larger numbers of
tender points and higher scores for anxiety and catastrophizing, but
their scores for depression, as assessed with the HAD-depression
scale or the BDI questionnaire (Table 1), were not significantly differ-
ent. Pain interference with daily life, as assessed by the BPI question-
naire, was also similar in the two groups.

3.2. Psychometric properties of FiRST

3.2.1. Face validity
The wording and clinical relevance of the items included in the

questionnaire were considered ‘‘good” or ‘‘very good” by the vast
majority (>95%) of the patients.

3.2.2. Discriminant validity of the 10-item version of the questionnaire
The proportion of ‘‘yes” responses for each item is presented in

Table 2. Only six items were significantly more frequent in FMS

than in NFMS patients, suggesting that the other four items were
not discriminant for FMS (items 2, 3, 7 and 9). Stepwise logistic
regression analyses confirmed these results: the subset of items
best discriminating between FMS and NFMS consisted of the same
six items identified by univariate analysis.

3.2.3. Sensitivity, specificity and predictive accuracy of FiRST
On the basis of the results of the univariate and multivariate

analyses described above, only six items (items 1, 4, 5, 6, 8 and
10) were retained in the final version of FiRST used for the subse-
quent assessment of psychometric properties.

The cut-off value for diagnosis was determined on the basis of the
percent of FMS patients correctly identified, sensitivity, specificity
and Youden index. A cut-off score of 5 resulted in the highest propor-
tion of correctly identified patients (87.9%), and had a sensitivity of
90.5% and a specificity of 85.7% (see Table 3). The ROC curve plotted
for the FiRST total score. (AUC = 0.93) is presented in Fig. 1. For a total
score cut-off of 5, the positive predictive value (PPV) was 89.5% and
the negative predictive value (NPV) was 87.5%.

3.2.4. Content validity
Overall, the six FMS experts concluded independently that the

items included in FiRST were representative of the clinical features
of FMS. However, two items were considered less relevant by these
experts: four of the six experts considered the item related to pain
quality (i.e. ‘‘My pain feels like burns, electric shocks or cramps”) to
be less relevant; two of the six experts considered the item relating
to abnormal sensations (i.e. ‘‘My pain is accompanied by other
unusual sensations, such as pins and needles, tingling or numb-
ness”) to be less relevant (Table 4).

3.2.5. Divergent validity
FiRST total score was not significantly correlated with the

scores of BDI (r = 0.1, p = 0.3), HADs-depression (r = 0.19, p = 0.2),

Table 1
Demographic and clinical data for FMS and non-FMS patients.

FMS patients
(n = 92)
(mean ± SD)

Non-FMS patients
(n = 70)
(mean ± SD)

p value*

Age (years) 51.5 ± 9.9 54.2 ± 15.4 NS
Male/female 7.7% 18.9% NS
Pain intensity (VAS) 63.1 ± 17.4 59.6 ± 17.1 NS
Pain duration (months) 145 ± 122 182 ± 146 NS
Tender points 15.4 ± 2.8 4.8 ± 3.5 <0.001
HADs-anxiety scores 11.3 ± 4.6 9.1 ± 4.1 <0.01
HADs-depression scores 8.8 ± 4.6 7.8 ± 3.8 NS
BDI scores 9.0 ± 6.2 7.1 ± 4.9 0.06
PCS scores 25.9 ± 12.4 21.5 ± 11.6 <0.05
BPI scores 41.5 ± 13.4 37.8 ± 12.2 NS

NS, not significant.
* Comparison of means in Student’s t test.

Table 2
For each item of the 10-item questionnaire, comparison of the percentages of ‘‘Yes”
responses in FMS and NFMS patients.

FMS (%) Non-FMS (%) p value*

1 – Diffuse pain 84.5 53.5 0.001
2 – Continuous pain 90.5 87.5 0.77
3 – Fatigue 94.1 64.2 0.001
4 – Triggered pain 84.7 72.2 0.14
5 – Pain descriptors 92.9 33.9 0.0001
6 – Abnormal sensations 85.8 32.1 0.0001
7 – Associated somatic comorbidities 89.4 37.5 0.0001
8 – Sleep and cognition 98.8 82.1 0.01
9 – Social impact 76.4 82.1 0.07
10 – Morning stiffness 80.0 82.1 0.90

* For each item, v2 tests were used to compare the two percentages.
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Terapia

• In generale, ci sono essenzialmente 4 pilastri del trattamento FM: 

1) Educazione del paziente

2) attività fisica; 

3) trattamento farmacologico; 

4) psicoterapia.



Terapia

• In generale, ci sono essenzialmente 4 pilastri del trattamento FM: 

1) Educazione del paziente

2) attività fisica; 

3) trattamento farmacologico; quando  e con quali farmaci

4) psicoterapia.



FDA approved drugs for FM

Three drugs are approved by the US Food and Drug AdministraAon (FDA): 
the gabapenAnoid pregabalin (approved in 2007)
the serotonin and norepinephrine reuptake inhibitors (SNRIs) duloxeAne (in 2008) 
and milnacipran (in 2009). 



68 D. Ángel García et al. / Reumatol Clin. 2016;12(2):65–71

Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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fundamental step toward achieving the transmission of the evi-
dence to practice. Evidence-based indicators for non-oncological
chronic pain, including FM,  have recently been published.21 The
good practices on which these indicators are based coincide with
the findings of this review. Thus, they should be taken into account
in the monitoring of the essential processes in the treatment of FM.

Gaps in the Information in the Clinical Practice Guidelines

Two guidelines published in 201116,17 and another 2 issued in
20123,18 differ widely in  the number, type of therapy and how  their
recommendations are  expressed, even though they were written
in the same year. The differences between guidelines in terms of
the recommendations of high LOE are also important. Two of the
guidelines,17,18 one from 2011 and the other from 2012, present
only 50% of the 22 recommendations that were classified in at least
1 other guideline as having a  high LOE, whereas a guideline pub-
lished earlier15 presents 68.18% of the recommendations. These
should appear in all the guidelines, or at least have continuity over
time once they are  identified, as the continuity in the informa-
tion is essential for the updating and continuing education of the
professionals.

These data cast doubt on the method of creating the guidelines.
The  CPG are at the peak of the information pyramid,22 they are
the mode of transmitting the results of research to professionals
and reducing the variability in  practice.23 Thus, it is  necessary to
draft them in accordance with the highest quality and thorough-
ness possible. Therefore, when it comes to developing a  clinical
practice guideline, it is advisable that certain recommendations be
followed, like those issued by the Institute of Medicine.23 Other
models for creating, developing and implementing guidelines are
the elements proposed in  the Appraisal of Guidelines Research &
Evaluation (AGRE)24 and those of the Guide Line Implementation
Appraisal (GLIA).25

The Need to Give Priority to Nonpharmacological Strategies

To  cover every aspect of FM,  it is necessary to approach treat-
ment with an interdisciplinary strategy, which has been shown to
be  effective,26 but some approaches must be given priority over
others. The evidence shows that nonpharmacological treatment is
consolidated as the first line of action in FM. Some of these thera-
pies have been shown not  only to  control the symptoms, but also
improve the quality of life of the patients.27 In general, they are
associated with little risk and can be maintained indefinitely. For
this reason, we consider that they should be given priority in all the
health care settings and at every level. The establishment of exer-
cise as the basis of the treatment should be complemented by the
necessary measures, both pharmacological and nonpharmacologi-
cal, for individualized patient management.

The current view of chronic diseases, which includes not only
biomedical, but behavioral aspects as well, has led to a change in
the molds, whereby treatment and evaluation are approached from
a more biopsychosocial point of view.28 Therefore, the boom in the
use of cognitive-behavioral therapy in  chronic diseases is not sur-
prising. Despite the fact that the biopsychosocial model has been
established in the health care and scientific settings for some time
now,29 it seems to have had a lesser impact on the organization and
administration of the health systems, just like the majority of the
nonpharmacological treatments that have been dealt with in this
review. This, together with the lack of organization and of clear pro-
tocols, leaves patients defenseless in their confrontation with the
disease.30 What FM patients need is a  larger number of specialized
physiotherapists and psychologists incorporated into the present
health care network, as well as an improvement in their integration

with the other professionals to  achieve a  workable interdisciplinary
structure.

Drug Therapy: An Ephemeral Ally

When we analyze drug therapy, we find that the studies eval-
uated by  the CPG chiefly report short-term results; however,
occasionally, even over these short periods of time, important sec-
ondary effects develop. This indicates that the use of drug therapy
should be reserved for specific situations, to respond to  uncon-
trolled symptoms or to  intense, irruptive pain. According to  the
Association of the Scientific Medical Societies in  Germany, even
amitriptyline, the medication most widely used and studied in  this
disease, has important secondary effects, and the methodological
quality of the evidence that supports it is  relatively low.3 Other
drugs, such as antiepileptic agents and antidepressants, also share
these risks, and the results they offer are, at best, moderate.

Serotonin and noradrenaline reuptake inhibitors, like mil-
nacipran, provoke a  clear controversy among the guidelines. This
circumstance may  be influenced by the fact that the United States
Food and Drug Administration (FDA) has approved this compound,
whereas, in Europe, approval of its use specifically for FM has not
been granted. Nevertheless, a  recent meta-analysis shows that,
although its benefits are similar to those of duloxetine, it is  sur-
passed by the latter even in  patients with major depression (in
whom its utility has not been demonstrated).31 The opinion of the
authors in  every case seems to be that duloxetine should be rec-
ommended as the drug of choice as compared with milnacipran.
On  the other hand, SNRI could be  useful to relieve pain–if fluox-
etine is used–and other symptoms, such as fatigue, depression,
anxiety or the overall feeling of being unwell–using fluoxetine or
paroxetine, but the Spanish guidelines prefer to  avoid recommen-
ding them because of the low level and controversial evidence,16,17

whereas the German guideline would recommend them, without
distinguishing one type from another, in  a  very specific patient
population and for a  limited time.3

With regard to  muscle relaxants, the studies are of low qual-
ity, and the results show a limited efficiency. The dilemma with
using medication of this type is the possibility of undermining the
capacity of the patients to perform physical activity.

The drawback in  treatment with opioids is that current stud-
ies on their use are, again, limited to covering a  short period of
time.32 The increase in the mortality and development of important
secondary effects due to different factors33 is presently creating
a real public health problem in  the United States,34 where their
use in  nonmalignant chronic disease has proliferated. In  view of
current evidence, the benefit of opioids in FM is not great enough
for patients to  accept the collateral damage that they cause. There
are  other methods, with fewer secondary effects and the same or
greater benefits, that can be useful, and affordable, in  the treatment
of FM.

Implications for  Future Research

Given the results reported in this review, it appears to  be neces-
sary to standardize the method for developing CPG. Incongruities,
like those observed between the number and the LOE  of the rec-
ommendations in the different guidelines are not acceptable. It is
not  necessary to  resolve the same problem several times; if there
are CPG that  were developed previously, they can be adapted to
our setting, supplemented or updated. In  any case, it is  necessary
to take into account the efforts made by other authors to be effi-
cient and congruent in the information conveyed to the health care
community. It  is inadmissible that in the information era and with
the tools to standardize existing methodologies, there be so much

sulla base delle evidenze scientifiche disponibili, non si rileva un trattamento efficace nella 
remissione completa dei sintomi caratterizzanti la fibromialgia 

l'uso della terapia farmacologica dovrebbe essere riservato a situazioni specifiche, per 
rispondere a sintomi incontrollati o al dolore intenso e irruente.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3),  cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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are  first-line  treatments, showing  high  level of  evidence.  Amitriptyline,  used for  short  periods  of time
for  pain  control, is the  pharmacologic treatment  with  the  most solid evidence.  The multimodal  approach
reported better  results than  the  isolated  application of any  treatment.
Conclusions:  Final recommendations in this  review identify  optimal treatments, facilitating  the  translation
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Objetivos:  Se han hecho esfuerzos  en  estandarizar  una práctica basada  en  la evidencia,  pero las guías
de  práctica clínica no siempre  siguen  métodos  rigurosos de  desarrollo. El objetivo de  esta  revisión  es
identificar  las  guías  actuales, analizar  la variabilidad  de  sus  recomendaciones y hacer una síntesis  para
su  uso  clínico.
Material y método: Se  realizó  una  búsqueda  sistemática  de  guías  de  práctica  clínica  en  las  bases  de datos
electrónicas  y bases  de  guías;  con  los términos:  “fibromyalgia”  AND  [“guideline” OR  “Clinical  Practice
guideline”], desde  enero de  2003 a julio de  2013.  Se  seleccionaron las  guías  según  los siguientes criterios:
(a) dirigidas al  tratamiento  de  la  fibromialgia  en población  adulta, (b)  basadas  en  evidencia  científica,
buscada  de  forma  sistemática,  (c) incluyen niveles de  evidencia  y  fuerza  de  recomendación,  (d) escritas
en  inglés o  español.
Resultados: De  los  249  resultados,  6 guías  cumplieron  con  los criterios  de  inclusión. Las guías analizadas
en  esta  revisión muestran gran variabilidad tanto  en presencia  como en  nivel  de  evidencia  y  fuerza
de  recomendación  de  muchos  tratamientos.  El  ejercicio  físico  y  la terapia  cognitivo-conductual son las
terapias  de  primera elección,  con alto  nivel de  evidencia. La amitriptilina,  usada  por  periodos  cortos  para

! Please cite this article as: Ángel García D, Martínez Nicolás I, Saturno Hernández PJ. «Abordaje clínico de la fibromialgia: síntesis de recomendaciones basadas en  la
evidencia, una revisión sistemática». Reumatol Clin. 2016;12:65–71.

∗ Corresponding author.
E-mail address: daniel.angel@um.es (D. Ángel García).
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3),  cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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analysed in this review  show great variability  both in  the presence and level of  evidence  and in  the
strength  of recommendation of many  treatments. Physical  exercise and  cognitive-behavioural  therapy
are  first-line  treatments, showing  high  level of  evidence.  Amitriptyline,  used for  short  periods  of time
for  pain  control, is the  pharmacologic treatment  with  the  most solid evidence.  The multimodal  approach
reported better  results than  the  isolated  application of any  treatment.
Conclusions:  Final recommendations in this  review identify  optimal treatments, facilitating  the  translation
of evidence into  practice  and  enabling  more efficient and  effective  quality  care.
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Objetivos:  Se han hecho esfuerzos  en  estandarizar  una práctica basada  en  la evidencia,  pero las guías
de  práctica clínica no siempre  siguen  métodos  rigurosos de  desarrollo. El objetivo de  esta  revisión  es
identificar  las  guías  actuales, analizar  la variabilidad  de  sus  recomendaciones y hacer una síntesis  para
su  uso  clínico.
Material y método: Se  realizó  una  búsqueda  sistemática  de  guías  de  práctica  clínica  en  las  bases  de datos
electrónicas  y bases  de  guías;  con  los términos:  “fibromyalgia”  AND  [“guideline” OR  “Clinical  Practice
guideline”], desde  enero de  2003 a julio de  2013.  Se  seleccionaron las  guías  según  los siguientes criterios:
(a) dirigidas al  tratamiento  de  la  fibromialgia  en población  adulta, (b)  basadas  en  evidencia  científica,
buscada  de  forma  sistemática,  (c) incluyen niveles de  evidencia  y  fuerza  de  recomendación,  (d) escritas
en  inglés o  español.
Resultados: De  los  249  resultados,  6 guías  cumplieron  con  los criterios  de  inclusión. Las guías analizadas
en  esta  revisión muestran gran variabilidad tanto  en presencia  como en  nivel  de  evidencia  y  fuerza
de  recomendación  de  muchos  tratamientos.  El  ejercicio  físico  y  la terapia  cognitivo-conductual son las
terapias  de  primera elección,  con alto  nivel de  evidencia. La amitriptilina,  usada  por  periodos  cortos  para
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3),  cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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Objectives: Efforts  have  been  made  to standardise evidence-based  practice, but clinical  practice guidelines
do not  always follow  strict development  methods.  The objective  of this review  is to  identify  the  current
guidelines,  analyse the  variability  of its  recommendations  and  make  a  synthesis  for  clinical  practice.
Materials  and  methods:  A  systematic  review of clinical  practice guidelines  was made in electronic
databases  and guidelines  databases;  using “fibromyalgia”  AND [“guideline”  OR “Clinical  Practice guide-
line”] as  terms,  from  January 2003 to July  2013.  Guidelines  were  selected  according  to the  following
criteria:  (a) aimed  to fibromyalgia  treatment  in adults;  (b)  based  on  scientific  evidence, systematically
searched;  (c)  evidence levels and  strength  of recommendation included;  (d) written  in English  or  Spanish.
Results:  From 249 initial  results,  six guides  fulfilled  the  inclusion  criteria.  Clinical  practice guidelines
analysed in this review  show great variability  both in  the presence and level of  evidence  and in  the
strength  of recommendation of many  treatments. Physical  exercise and  cognitive-behavioural  therapy
are  first-line  treatments, showing  high  level of  evidence.  Amitriptyline,  used for  short  periods  of time
for  pain  control, is the  pharmacologic treatment  with  the  most solid evidence.  The multimodal  approach
reported better  results than  the  isolated  application of any  treatment.
Conclusions:  Final recommendations in this  review identify  optimal treatments, facilitating  the  translation
of evidence into  practice  and  enabling  more efficient and  effective  quality  care.
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«Abordaje  clínico  de  la  fibromialgia:  síntesis  de  recomendaciones  basadas  en la
evidencia,  una  revisión  sistemática»

Palabras clave:
Fibromialgia
Revisión sistemática
Práctica basada en la evidencia
Guías de práctica clínica
Dolor crónico

r e  s  u m  e  n

Objetivos:  Se han hecho esfuerzos  en  estandarizar  una práctica basada  en  la evidencia,  pero las guías
de  práctica clínica no siempre  siguen  métodos  rigurosos de  desarrollo. El objetivo de  esta  revisión  es
identificar  las  guías  actuales, analizar  la variabilidad  de  sus  recomendaciones y hacer una síntesis  para
su  uso  clínico.
Material y método: Se  realizó  una  búsqueda  sistemática  de  guías  de  práctica  clínica  en  las  bases  de datos
electrónicas  y bases  de  guías;  con  los términos:  “fibromyalgia”  AND  [“guideline” OR  “Clinical  Practice
guideline”], desde  enero de  2003 a julio de  2013.  Se  seleccionaron las  guías  según  los siguientes criterios:
(a) dirigidas al  tratamiento  de  la  fibromialgia  en población  adulta, (b)  basadas  en  evidencia  científica,
buscada  de  forma  sistemática,  (c) incluyen niveles de  evidencia  y  fuerza  de  recomendación,  (d) escritas
en  inglés o  español.
Resultados: De  los  249  resultados,  6 guías  cumplieron  con  los criterios  de  inclusión. Las guías analizadas
en  esta  revisión muestran gran variabilidad tanto  en presencia  como en  nivel  de  evidencia  y  fuerza
de  recomendación  de  muchos  tratamientos.  El  ejercicio  físico  y  la terapia  cognitivo-conductual son las
terapias  de  primera elección,  con alto  nivel de  evidencia. La amitriptilina,  usada  por  periodos  cortos  para
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3),  cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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Objectives: Efforts  have  been  made  to standardise evidence-based  practice, but clinical  practice guidelines
do not  always follow  strict development  methods.  The objective  of this review  is to  identify  the  current
guidelines,  analyse the  variability  of its  recommendations  and  make  a  synthesis  for  clinical  practice.
Materials  and  methods:  A  systematic  review of clinical  practice guidelines  was made in electronic
databases  and guidelines  databases;  using “fibromyalgia”  AND [“guideline”  OR “Clinical  Practice guide-
line”] as  terms,  from  January 2003 to July  2013.  Guidelines  were  selected  according  to the  following
criteria:  (a) aimed  to fibromyalgia  treatment  in adults;  (b)  based  on  scientific  evidence, systematically
searched;  (c)  evidence levels and  strength  of recommendation included;  (d) written  in English  or  Spanish.
Results:  From 249 initial  results,  six guides  fulfilled  the  inclusion  criteria.  Clinical  practice guidelines
analysed in this review  show great variability  both in  the presence and level of  evidence  and in  the
strength  of recommendation of many  treatments. Physical  exercise and  cognitive-behavioural  therapy
are  first-line  treatments, showing  high  level of  evidence.  Amitriptyline,  used for  short  periods  of time
for  pain  control, is the  pharmacologic treatment  with  the  most solid evidence.  The multimodal  approach
reported better  results than  the  isolated  application of any  treatment.
Conclusions:  Final recommendations in this  review identify  optimal treatments, facilitating  the  translation
of evidence into  practice  and  enabling  more efficient and  effective  quality  care.

© 2014  Elsevier España,  S.L.U. and  Sociedad Española  de  Reumatología  y  Colegio  Mexicano  de
Reumatología.  All  rights  reserved.

«Abordaje  clínico  de  la  fibromialgia:  síntesis  de  recomendaciones  basadas  en la
evidencia,  una  revisión  sistemática»

Palabras clave:
Fibromialgia
Revisión sistemática
Práctica basada en la evidencia
Guías de práctica clínica
Dolor crónico

r e  s  u m  e  n

Objetivos:  Se han hecho esfuerzos  en  estandarizar  una práctica basada  en  la evidencia,  pero las guías
de  práctica clínica no siempre  siguen  métodos  rigurosos de  desarrollo. El objetivo de  esta  revisión  es
identificar  las  guías  actuales, analizar  la variabilidad  de  sus  recomendaciones y hacer una síntesis  para
su  uso  clínico.
Material y método: Se  realizó  una  búsqueda  sistemática  de  guías  de  práctica  clínica  en  las  bases  de datos
electrónicas  y bases  de  guías;  con  los términos:  “fibromyalgia”  AND  [“guideline” OR  “Clinical  Practice
guideline”], desde  enero de  2003 a julio de  2013.  Se  seleccionaron las  guías  según  los siguientes criterios:
(a) dirigidas al  tratamiento  de  la  fibromialgia  en población  adulta, (b)  basadas  en  evidencia  científica,
buscada  de  forma  sistemática,  (c) incluyen niveles de  evidencia  y  fuerza  de  recomendación,  (d) escritas
en  inglés o  español.
Resultados: De  los  249  resultados,  6 guías  cumplieron  con  los criterios  de  inclusión. Las guías analizadas
en  esta  revisión muestran gran variabilidad tanto  en presencia  como en  nivel  de  evidencia  y  fuerza
de  recomendación  de  muchos  tratamientos.  El  ejercicio  físico  y  la terapia  cognitivo-conductual son las
terapias  de  primera elección,  con alto  nivel de  evidencia. La amitriptilina,  usada  por  periodos  cortos  para
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3), cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by  the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.
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Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2

Drug  therapy Cyclobenzaprine at very low doses can be used in patients with fibromyalgia to improve nightly sleep.3,18 A1
Antiepileptic drugs can be used to  control the pain in patients with fibromyalgia (principally pregabalin; there is  no
evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18

A2

• Duloxetine (60 mg/day) is  the preferred SNRI for patients with fibromyalgia and comorbid depression or
anxiety.3,17

A1

Selective serotonin reuptake inhibitors (SSRI) (fluoxetine, 20–40 mg/day; paroxetine, 20–40  mg/day) can be
considered in  cases of coexistence of anxiety or depression disorder.3,18

A2

Physiotherapy Stretching is indicated as part of the exercise program.3 A2
Balneotherapy can reduce the  symptoms in patients with fibromyalgia.3,15 A2
Aquatic exercise are indicated in patients with fibromyalgia.17 A2
Biofeedback can be used to  reduce symptoms in patients with fibromyalgia.3,15 A2
Exercise training can  employ kinetics or functional training (in water or on land), twice a week, in groups monitored
by  a  physiotherapist.3

B1

Psychology Hypnosis or guided imagery can be used to reduce the symptoms of fibromialgia.3,15 A2

Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
The  following therapies cannot be recommended because there is not  enough evidence or there is contradictory
evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.

Recommendations With a  Low Level of Evidence That Appear in
Only One Guideline

Recommendations with low LOE and SOR that appear in a sin-
gle guideline were not included in  the tables. For example, dietary
supplements were evaluated in a meta-analysis,19 but were not
found to be effective (LOE: C1, SOR: C). There are therapies that
have been studied in randomized clinical trials that showed no
significant differences or inconsistent results (LOE: C2) and, thus,
their use cannot be recommended (SOR: C): craniosacral therapy,
lymphatic drainage, hypnotic drugs, interferons, sodium oxybate,
neuroleptic drugs, serotonin receptor antagonists (5-HT3),  cannabi-
noids, thermotherapy and transcranial magnetic stimulation. In
other therapies, although the LOE is the same (C2), the evidence is  of
poor quality or insufficient and, thus, does not support arguments
either for or against their use (SOR: I): hyperbaric therapy, whole-
body hyperthermia, galvanic baths, psychodynamic therapy,
psychoanalysis, hormone therapy, local anesthetics, diet, dance
therapy, melatonin, music therapy, cryogenic chamber, ultra-
sounds, laser, mindfulness, monoamine oxidase inhibitors, muscle
relaxants, antiviral drugs, dopaminergic agonists, anxiolytics and
potent opioids. In some cases, there is no identified evidence or the
available literature is not useful (LOE: D, SOR: I)  for intervention

in quadrants: flupirtine, acetylsalicylic acid, acetaminophen and
metamizol.

Discussion

Patient evaluation and follow-up are fundamental parts of the
clinical approach, and even more so in the meticulous monitoring
of the benefit and/or secondary effects of the drug therapy.20 The
FIQ can be taken as an indicator of the disease course and success
of the therapy, as proposed by the guidelines. Nevertheless, it is
not the only tool that can serve that  purpose and, thus, it is the
responsibility of the professionals to  use those that best adapt to
the care setting of their patients.

The therapeutic approaches that should be given priority are
those that  do not involve drugs, among which exercise and
cognitive-behavioral therapy are the treatments with the most evi-
dence and net benefit, always respecting a multimodal approach
and reserving the use of drugs for episodes of intense pain or
uncontrolled symptoms. The duty of health professionals should
be to base their practice on the evidence, and to offer these treat-
ments becomes a  correct clinical decision. Defining good practices
for the treatment of FM is  not enough; the development and use of
tools for implementing and monitoring these recommendations is a
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Table 3
Summaries of Recommendations Collected From the Guidelines.

Recommendation LOE

Strength of recommendation A (is recommended)
General The approach in patients with fibromyalgia should be multimodal and multidisciplinary.3,18 A1

Control of the  disease using specific scoring systems such as the FIQ is  adequate for controlling the disease course and
adapting the treatment.15

A1

Drug  therapy Amitriptyline can  be used over short periods of time to  relieve pain and improve sleep (10–50 mg/day).3,17 A1
Physiotherapy Patients with fibromyalgia should follow a program of moderate to mild aerobic exercise. They should begin

gradually. It is preferable that the exercise be chosen by  the patients. Supervision is recommended. The patients
should not overexert themselves to avoid making the symptoms worse. This exercise should be performed at least
2–3  times a week for a duration of at least 30 min.3,18

A1

• Muscle strength training is a  complement to  be added to exercise programs for fibromialgia.18 A2
• Relaxation after performing aerobic exercise helps to  improve the symptoms in patients with fibromialgia.3 A2

Psychology Cognitive-behavioral therapy, even over a short period, is useful in reducing fear of pain and of activity.3,18 A1
• Interventions to build up self-efficacy are indicated to help patients to control their symptoms.18 A2

Strength of recommendation B (can be recommended)
General Educating patients with fibromyalgia helps them to face the disease.

• Education is more effective when provided in combination with other therapies.15 A2
• The offer of online resources for patients with fibromyalgia can  help them to control the symptoms.15 A2
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evidence for gabapentin).3,18

A2

• Pregabalin (50–450 mg/day) can be used for short periods of time, should treatment with amitriptyline not be
possible or was not effective.3,17

A2

Serotonin and norepinephrine reuptake inhibitors (SNRI) are indicated for a  short period of time in  patients with
comorbid depression or anxiety, should amitriptyline not be tolerated or not be successful.3,18
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A1
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A2
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B1
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Strength of recommendation C and I  (cannot be recommended because there is not enough evidence or  there is contradictory evidence)
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evidence: mild opioids, gabapentin, paracetamol, NSAID, milnacipran, acupuncture, trigger point therapy, TENS,
magnetic field therapy, chiropractic care, therapeutic massage, Qi Gong, reiki, Tai Chi, homeopathy, transcranial direct
current stimulation, relaxation with no accompanying therapy, therapeutic writing.
Strength of recommendation D (not to be recommended)
Drug therapy Glucocorticoids are not  recommended for the treatment of the symptoms of fibromyalgia because no  study supports

their efficacy; moreover, in continued treatment, secondary effects often develop.16
A3

FIQ, Fibromyalgia Impact Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; TENS, transcutaneous electrical nerve stimulation.
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Table  2
LOE and SOR of the Treatments According to the Clinical Practice Guidelines.

Recommendations
EULAR 200814 UoT 200915 SHM  201116 MSIC 201117 AWMF  20123 CPS 201218

LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR LOE SOR

General Patient education A2c Ac A2 B C2 C
•  Improve self-efficacy A2 A
•  Online resources A2 B

Multidisciplinary therapy A1 A A1 A A1 A A1 A
Use  of FIQ A1 A

Drug therapy NSAID D I C2 I D I D I
Amitriptyline A2 A A1 A A2 A A1 A A2 A A2a Aa

Anticonvulsive drugs A2 A A2 A
•  Gabapentin A3 B C2  C C2 C
•  Pregabalin A2 A A1 A A2 A A1 A

Cyclobenzaprine A1 B A1 A A1 A A2 B A3 B
Glucocorticoids A3 D
SNRI (serotonin and
noradrenaline reuptake
inhibitors)

A2 A A2a Aa

• Duloxetine A2 A A1 A A1 A A1 B
•  Milnacipran A2 A A3 Bb A2 D

SSRI  (selective serotonin and
reuptake inhibitors)

A2 A2 A2a Aa

• Citalopram C2 C
• Fluoxetine A2 B C2 C A1 C A2 B
•  Paroxetine A2 B A2 B

Mild opioids B1 D C2  C B1 D C2  C
•  Tramadol A2 A A3 B A3 B C2 C C2  C

Paracetamol D I D I

Physiotherapy Balneotherapy A2 B A3 B A2 B
Biofeedback A2 B A2 B
Aerobic  exercise C2 C A2 A A1 A A1 B A1 A A1 A
Exercise in warm-water pool A2 B
Strength training A2 B A2 A
Functional training. B1 B
Transcranial direct current
stimulation

C2 C C2 C

Stretching A2 B
Magnet  field therapy A2 B C2 C
Therapeutic massage D I C2 I C2 C
Trigger  point therapy D I D I
Relaxation C2 I C2d Id

TENS C2 I C2 C

Psychology Therapeutic writing C2 C C2 I
Hypnosis/guided imagery A2 B C2 C A2 B
Cognitive-behavioral therapy B1 C A1 A A1 A A1 A A1 A A1 A
Operant-behavioral therapy A1 A

Alternative therapies Acupuncture A2 B C1 C C1  C A2 B C1  C
Homeopathy C2 I C2 I
Qi  Gong C2 I A2 B
Chiropractic care C2 I C2 C
Reiki  C2 I C2 I
Tai  Chi C2 C A2 B
Yoga  A2 B

AWMF,  Association of the Scientific Medical Societies in Germany; CPS, Canadian Pain Society; EULAR, European League Against Rheumatism; FIQ, Fibromyalgia Impact
Questionnaire; LOE, level of evidence; MSIC, Ministry of Science & Innovation of Catalonia, Spain; NSAID, nonsteroidal anti-inflammatory drugs; SMH, Spanish Ministry of
Health; SOR, strength of recommendation; TENS, transcutaneous electrical nerve stimulation; UoT, University of Texas.

a This recommendation applies to antidepressants as a  group.
b The recommendation is  not explicit, but is  mentioned in the guideline.
c Recommendation for education in combination with other therapies.
d LOE/SOR is A2/A when relaxation is combined with physical exercise.

only 1 guideline: exercise in a  warm-water pool, functional train-
ing, stretching and yoga, all of which are related to  physical activity.

Psychology
Although it is  the area with the least recommendations, psy-

chology offers another activity that is based on solid evidence and
positive results: cognitive-behavioral therapy. It is an activity to be
taken into account, whether alone or in combination with other
treatments. Other psychological options, such as hypnosis, guided

imagery and relaxation, only have positive results when used to
complement other therapies.

Alternative Therapies
All of the alternative therapies are subjects of controversy

among the guidelines and, thus, require more and higher-quality
studies to assess their applicability. Only acupuncture, Qi  Gong (Chi
Kung), yoga and Tai Chi receive positive recommendations in one
or more of the guidelines.
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Objective.Current evidence indicates that there is no single ideal treatment for +bromyalgia syndrome (FMS). First choice treatment
options remain debatable, especially concerning the importance of complementary and alternative medicine (CAM) treatments.
Methods.*ree evidence-based interdisciplinary guidelines on FMS in Canada, Germany, and Israel were compared for their +rst
choice and CAM-recommendations. Results. All three guidelines emphasized a patient-tailored approach according to the key
symptoms. Aerobic exercise, cognitive behavioral therapy, andmulticomponent therapywere +rst choice treatments.*e guidelines
di,ered in the grade of recommendation for drug treatment. Anticonvulsants (gabapentin, pregabalin) and serotonin noradrenaline
reuptake inhibitors (duloxetine, milnacipran) were strongly recommended by the Canadian and the Israeli guidelines. *ese
drugs received only a weak recommendation by the German guideline. In consideration of CAM-treatments, acupuncture,
hypnosis/guided imagery, and Tai Chi were recommended by the German and Israeli guidelines. *e Canadian guidelines did
not recommend any CAM therapy. Discussion. Recent evidence-based interdisciplinary guidelines concur on the importance
of treatment tailored to the individual patient and further emphasize the need of self-management strategies (exercise, and
psychological techniques).

1. Introduction

Treatment strategies for the management of +bromyalgia
syndrome (FMS) include a variety of pharmacological and
nonpharmacological therapies including complementary and
alternative medicine (CAM) treatments [1, 2]. *e extensive
use of various therapies by most FMS-patients drives direct
health care costs which are reported to be substantial in these
patients [3, 4]. Evidence-based guidelines aim to guide health
care providers and patients in the choice of treatment options.

However, there remains a debate regarding the +rst choice
of treatments for FMS. Previous evidence-based guidelines
were formulated in 2005 by the American Pain Society
(APS), in 2007 by the European League Against Rheumatism
(EULAR), and in 2008 by the Association of the Scien-
ti+c Medical Societies in Germany (AWMF). *e EULAR
guideline assigned the highest level of recommendation to
a set of pharmacological treatments, whereas the APS and
the AWMF guidelines assigned the highest level of recom-
mendation to mostly nonpharmacological treatments which
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1. Introduction

Treatment strategies for the management of +bromyalgia
syndrome (FMS) include a variety of pharmacological and
nonpharmacological therapies including complementary and
alternative medicine (CAM) treatments [1, 2]. *e extensive
use of various therapies by most FMS-patients drives direct
health care costs which are reported to be substantial in these
patients [3, 4]. Evidence-based guidelines aim to guide health
care providers and patients in the choice of treatment options.

However, there remains a debate regarding the +rst choice
of treatments for FMS. Previous evidence-based guidelines
were formulated in 2005 by the American Pain Society
(APS), in 2007 by the European League Against Rheumatism
(EULAR), and in 2008 by the Association of the Scien-
ti+c Medical Societies in Germany (AWMF). *e EULAR
guideline assigned the highest level of recommendation to
a set of pharmacological treatments, whereas the APS and
the AWMF guidelines assigned the highest level of recom-
mendation to mostly nonpharmacological treatments which
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Table 2: Comparison of major positive treatment recommendations of the three guidelines.

Canada Germany Israel

Level of evidence Strength of
recommendation Level of evidence Strength of

recommendation Level of evidence Strength of
recommendation

Aerobic exercise Ia A Ia A Ia A
Amitriptyline Ia A Ia B Ia A
Anticonvulsants
(gabapentin,
pregabalin)

Ia A Ia C Ia A

Balneotherapy No comment Ia B Ia C
Cognitive-behavioral
therapy Ia A Ia A∗ Ia A

Multicomponent
therapy Ia A Ia A Ia A

SNRI (duloxetine,
milnacipran) Ia A Ia B/C∗∗ Ia A

SSRI Ia A Ia C Neither positive nor
negative recommendation

Tramadol IIa C No comment∗∗∗ IIa B∗If combined with exercise; ∗∗B in case of a comorbid depressive or generalized anxiety disorder; C in case without depressive or generalized anxiety disorder;∗∗∗In case of only one RCT with positive results, no recommendation was given.
SNRI: serotonin noradrenaline reuptake inhibitors; SSRI: serotonin reuptake inhibitors; TCA: tricyclic antidepressant.
A: strong recommendation: the intervention should be o'ered to most of the patients.
B: recommendation: the intervention may be o'ered to the majority of patients. the intervention may not be o'ered to a substantial minority of the patients.
C: open recommendation: the intervention can be o'ered to a minority patients.

symptoms and treatment options [9, 10, 16]. ,e Canadian
and German guideline recommended that healthcare profes-
sionals should be empathetic, open, and honest and should
not demonstrate negative attitudes. A therapeutic alliance
would facilitate shared decision-making between the health
care professional and the FMS-patient [9, 10] [EL3, Grade C].

All three guidelines recommended that attention should
be paid to individual symptoms (e.g., pain, sleep problems,
fatigue, and depression) in a patient tailored approach [9,
10, 16]. ,e German guideline emphasized consideration of
patient comorbidities as well as patient preference in the
selection of therapeutic measures [10]. All three guidelines
recommended that patients should be encouraged to identify
speci-c goals regarding health status and quality of life
at the initiation of treatment with close monitoring and
regular followup, particularly in the early stages of man-
agement [9, 10, 16]. ,e German and Canadian guidelines
suggested that the overall clinical status (symptom reduction
and functional improvement versus side e'ects and cost)
should be regularly evaluated, with a proviso that therapy
should only be continued in the setting of a positive bene-t
[10].

All three guidelines agreed that nonpharmacological
strategies with active patient participation should be an
integral component of the therapeutic plan [EL 1a, Grade A]
[9, 10, 16].,e Canadian guideline stressed that persons with
FMS should be encouraged to pursue as a normal life pattern
as possible, using pacing and/or graded incremental activity
to maintain or improve function, and those either working or
with work potential should be encouraged to remain in the
workforce [9].

3.3. Major Positive Recommendations (except CAM). All
three guidelines strongly recommended aerobic exercise,
cognitive behavioral therapy, and multicomponent therapy
(combination of exercise therapy with at least one psycho-
logical therapy) [9, 12, 13, 15, 16].,e German guideline gave
a strong recommendation to low intensity strength training
[13]. In consideration of pharmacologic treatments, anticon-
vulsants (gabapentin and pregabalin) and serotonin nora-
drenaline reuptake inhibitors were strongly recommended by
the Canadian and Israeli guidelines, albeit that these drugs
provide only modest relief of symptoms [9, 16]. In contrast,
these drugs received only a weak recommendation by the
German guideline [11] because these drugs have not been
approved for the treatment of FMS in Europe (see Table 2).

3.4. Major Negative Recommendations (except CAM). All
three guidelines concurred that the use of strong opioids
should be discouraged (EL 4, Grade A) [9, 11, 16]. ,e
German guideline gave negative recommendations to antivi-
ral agents (EL2b, Grade A), anxiolytics (EL2a, Grade A),
cannabinoids (EL3a, Grade B), cold therapy (EL3b, Grade
B), dopamine agonists (EL2a, Grade A), 0upirtine (EL4,
Grade B), hormones (e.g., corticosteroids, growth hormone,
thyroid hormones) (EL3a, Grade A), hypnotics (EL3a, Grade
A), interferon (EL2b, Grade A), ketamine (EL4a, Grade
A), laser therapy (EL3a, Grade B), local anesthetics (EL3a,
Grade A), milnacipran (EL1a, Grade B), monoaminooxidase
inhibitor (EL1a, Grade B), muscle relaxants (EL1a, Grade
B), nonsteroidal agents (EL1a, Grade B), neuroleptics (EL3a,
Grade A), sodium oxybate (EL3, Grade A), transcranial
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• A paAent-tailored and stepwise treatment approach
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• The promotion of self-management strategies. 

• UnrealisAc (“cure”) and passive physical treatments (e.g., massage, 
“magic pill”) should be discouraged

All three guidelines recommended that attention should be 
paid to individual symptoms (e.g., pain, sleep problems, 
fatigue, and depression) in a patient tailored approach
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ABSTRACT
Objective The original European League Against
Rheumatism recommendations for managing
fibromyalgia assessed evidence up to 2005. The paucity
of studies meant that most recommendations were
‘expert opinion’.
Methods A multidisciplinary group from 12 countries
assessed evidence with a focus on systematic reviews
and meta-analyses concerned with pharmacological/non-
pharmacological management for fibromyalgia. A review,
in May 2015, identified eligible publications and key
outcomes assessed were pain, fatigue, sleep and daily
functioning. The Grading of Recommendations
Assessment, Development and Evaluation system was
used for making recommendations.
Results 2979 titles were identified: from these 275 full
papers were selected for review and 107 reviews (and/or
meta-analyses) evaluated as eligible. Based on meta-
analyses, the only ‘strong for’ therapy-based
recommendation in the guidelines was exercise. Based
on expert opinion, a graduated approach, the following
four main stages are suggested underpinned by shared
decision-making with patients. Initial management
should involve patient education and focus on non-
pharmacological therapies. In case of non-response,
further therapies (all of which were evaluated as ‘weak
for’ based on meta-analyses) should be tailored to the
specific needs of the individual and may involve
psychological therapies (for mood disorders and
unhelpful coping strategies), pharmacotherapy (for severe
pain or sleep disturbance) and/or a multimodal
rehabilitation programme (for severe disability).
Conclusions These recommendations are underpinned
by high-quality reviews and meta-analyses. The size of
effect for most treatments is relatively modest. We
propose research priorities clarifying who will benefit
from specific interventions, their effect in combination
and organisation of healthcare systems to optimise
outcome.

INTRODUCTION
Fibromyalgia is common with a prevalence of 2%
in the general population.1 2 However, its diagnosis
and management remain a challenge for patients
and healthcare professionals. It often takes >2 years
for a diagnosis to be made with an average of 3.7
consultations with different physicians.3 Referral to
specialists and investigations results in high health-
care use, for up to 10 years prior to diagnosis, com-
pared with persons who do not have fibromyalgia.4

Although pain is the dominant symptom in fibro-
myalgia, other symptoms such as fatigue, non-
refreshed sleep, mood disturbance and cognitive
impairment are common, but not universal, have an
important influence on quality of life and emphasise
that it is a heterogeneous and complex condition.5 6

The original European League Against Rheumatism
(EULAR) recommendations for the management
of fibromyalgia assessed evidence up to and in-
cluding 2005.7 Given the paucity of information
and poor quality of the studies available, it was
recommended that the guidelines be revised after a
period of 4 years. However, no subsequent revision
took place and thus a decade later we revisit the
recommendations with the aim of making them
more evidence based. In the time since the original
recommendations, there have been a considerable
number of individual trials examining pharmaco-
logical and non-pharmacological interventions and,
moreover, there have been systematic reviews con-
ducted for nearly all of the commonly used man-
agement strategies. Our aim therefore was, using
the systematic reviews conducted and taking into
account their quality, to make evidence-based recom-
mendations for the use of individual pharmacological
and non-pharmacological approaches, and how these
could be combined. Further, we aimed to identify
priority areas for future research.

METHODS
Working group membership
The working group included 18 members from 12
European countries: clinicians (representing rheuma-
tology, internal medicine, pain medicine and epidemi-
ology), non-clinical scientists (occupational health,
epidemiology), patient representatives and the allied
health professions (nursing).

Eligibility, search strategy and quality
assessment
We focused on systematic reviews (with or without
meta-analysis) concerned with the management of
fibromyalgia. Details of eligibility, review and quality
assessment are provided in online supplementary
text.

Evaluating evidence
We retained pain as one of the key outcomes of in-
terest, from the original guidelines, but also in-
cluded fatigue, sleep and daily functioning. The
committee considered the following in making a
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ABSTRACT
Objective The original European League Against
Rheumatism recommendations for managing
fibromyalgia assessed evidence up to 2005. The paucity
of studies meant that most recommendations were
‘expert opinion’.
Methods A multidisciplinary group from 12 countries
assessed evidence with a focus on systematic reviews
and meta-analyses concerned with pharmacological/non-
pharmacological management for fibromyalgia. A review,
in May 2015, identified eligible publications and key
outcomes assessed were pain, fatigue, sleep and daily
functioning. The Grading of Recommendations
Assessment, Development and Evaluation system was
used for making recommendations.
Results 2979 titles were identified: from these 275 full
papers were selected for review and 107 reviews (and/or
meta-analyses) evaluated as eligible. Based on meta-
analyses, the only ‘strong for’ therapy-based
recommendation in the guidelines was exercise. Based
on expert opinion, a graduated approach, the following
four main stages are suggested underpinned by shared
decision-making with patients. Initial management
should involve patient education and focus on non-
pharmacological therapies. In case of non-response,
further therapies (all of which were evaluated as ‘weak
for’ based on meta-analyses) should be tailored to the
specific needs of the individual and may involve
psychological therapies (for mood disorders and
unhelpful coping strategies), pharmacotherapy (for severe
pain or sleep disturbance) and/or a multimodal
rehabilitation programme (for severe disability).
Conclusions These recommendations are underpinned
by high-quality reviews and meta-analyses. The size of
effect for most treatments is relatively modest. We
propose research priorities clarifying who will benefit
from specific interventions, their effect in combination
and organisation of healthcare systems to optimise
outcome.

INTRODUCTION
Fibromyalgia is common with a prevalence of 2%
in the general population.1 2 However, its diagnosis
and management remain a challenge for patients
and healthcare professionals. It often takes >2 years
for a diagnosis to be made with an average of 3.7
consultations with different physicians.3 Referral to
specialists and investigations results in high health-
care use, for up to 10 years prior to diagnosis, com-
pared with persons who do not have fibromyalgia.4

Although pain is the dominant symptom in fibro-
myalgia, other symptoms such as fatigue, non-
refreshed sleep, mood disturbance and cognitive
impairment are common, but not universal, have an
important influence on quality of life and emphasise
that it is a heterogeneous and complex condition.5 6

The original European League Against Rheumatism
(EULAR) recommendations for the management
of fibromyalgia assessed evidence up to and in-
cluding 2005.7 Given the paucity of information
and poor quality of the studies available, it was
recommended that the guidelines be revised after a
period of 4 years. However, no subsequent revision
took place and thus a decade later we revisit the
recommendations with the aim of making them
more evidence based. In the time since the original
recommendations, there have been a considerable
number of individual trials examining pharmaco-
logical and non-pharmacological interventions and,
moreover, there have been systematic reviews con-
ducted for nearly all of the commonly used man-
agement strategies. Our aim therefore was, using
the systematic reviews conducted and taking into
account their quality, to make evidence-based recom-
mendations for the use of individual pharmacological
and non-pharmacological approaches, and how these
could be combined. Further, we aimed to identify
priority areas for future research.

METHODS
Working group membership
The working group included 18 members from 12
European countries: clinicians (representing rheuma-
tology, internal medicine, pain medicine and epidemi-
ology), non-clinical scientists (occupational health,
epidemiology), patient representatives and the allied
health professions (nursing).

Eligibility, search strategy and quality
assessment
We focused on systematic reviews (with or without
meta-analysis) concerned with the management of
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assessment are provided in online supplementary
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have 30% pain reduction (RR 1.38, 95% CI 1.25 to 1.51) but
there was only a small benefit on fatigue (−0.14; −0.19 to
−0.08), disability (−0.16; −0.23 to −0.10) and no effect on
sleep. Duloxetine and milnacipran evaluation: weak for (100%
agreement).

Selective serotonin reuptake inhibitors
Seven systematic reviews included up to 11 trials and a
maximum of 521 subjects. Given that reviews have not focused
on specific drugs or comparisons, drugs within this class were
considered together. A recent review of medium quality included
seven trials and reported a moderate effect on pain (−0.40;

−0.73, to −0.07), sleep (−0.31; −0.60 to −0.02) and no effect
on fatigue (−0.17; −0.46 to 0.11).36 Selective serotonin reuptake
inhibitor (SSRI) evaluation: weak against (94% agreement).

Sodium oxybate
A single systematic review of five studies including 1535 patients
reported small effects sizes on pain (0.44; 0.31 to 0.58), sleep
problems (0.47; 0.28 to 0.66) and fatigue (0.48; 0.35 to 0.60).
The European Medicines Agency and the US Food and Drug
Administration refused the approval for FM because of safety
concerns.16 The drug is only approved for narcolepsy. Sodium
oxybate evaluation: strong against (94% agreement).

Figure 1 Flow chart identifying
eligible reviews.
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therapy according to patient need, which may include pharma-
cological therapy.

Comparison with other recommendation
There are three recent guidelines on the management of FM
from Canada, Israel and Germany that have been compared
with respect to their recommendations.105 These guidelines
and our EULAR recommendations are in agreement on the
principles of approach to management, the need for tailored
therapy to the individual and the first-line role of non-
pharmacological therapies. There are differences between our
guidelines and previous guidelines, which can partly be
explained by us using more recently available evidence. There
are differences in the strength of recommendations relating to
pharmacological therapies: anticonvulsants and SNRIs were
strongly recommended by the Canadian and Israeli guidelines
while the German and these EULAR guidelines provide a
weak recommendation. There are also differences in relation
to individual non-pharmacological therapies across guidelines
in terms of whether they were assessed. For example, medita-
tive movement is strongly recommended by the German
guidelines, but recommended only for a minority of patients
in Israel, while these EULAR guidelines provide a ‘weak for’
recommendation.

The committee recommended that an update is conducted
after 5 years in order to determine whether for those therapies
with relatively little current evidence further trials have been
conducted and, second, whether any new therapies have
emerged for the management of fibromyalgia.

Research priorities
In the course of discussion, we identified important questions in
terms of guiding management where there was either

insufficient (or often no) evidence base to guide decisions, that
is, ‘research gaps’. We discussed their relatively priority taking
into account their potential to guide management, the likeli-
hood that such studies could be conducted and were likely to be
funded. We identified five such priority questions:
▸ Which type of exercise is most effective: strength and/or

aerobic training?
▸ Are combined pharmacological and non-pharmacological

approaches to management more effective than single-
modality management?

▸ Are there characteristics of patients with fibromyalgia that
predict response to specific therapies?

▸ How should fibromyalgia be managed when it occurs as a
comorbidity to inflammatory arthritis?

▸ What aspects of a healthcare system optimise outcome for
patients (who is best for the management of FM patients)?
Some of these questions are best answered by RCTs. Given,

however, the expense of such studies and that they can take
almost 10 years from identifying the questions to be answered to
results being obtained, alternatives including registers and obser-
vational studies should be considered. These can be complemen-
ted by qualitative studies to determine the needs of patients.

Dissemination
These recommendations will be disseminated by the inter-
national working group through national rheumatology soci-
eties. This will include scientific meetings, newsletters and
continuing education programmes. We will produce a summary
of the recommendations suitable for dissemination through
EULAR-affiliated patient groups and through national patient
societies. We will investigate assessing agreement with the
recommendations in the target population.

Table 3 Recommendations

Recommendation
Level of
evidence Grade

Strength of
recommendation

Agreement
(%)*

Overarching principles

Optimal management requires prompt diagnosis. Full understanding of fibromyalgia requires comprehensive
assessment of pain, function and psychosocial context. It should be recognised as a complex and heterogeneous
condition where there is abnormal pain processing and other secondary features. In general, the management of
FM should take the form of a graduated approach.

IV D 100

Management of fibromyalgia should aim at improving health-related quality of life balancing benefit and risk of
treatment that often requires a multidisciplinary approach with a combination of non-pharmacological and
pharmacological treatment modalities tailored according to pain intensity, function, associated features (such as
depression), fatigue, sleep disturbance and patient preferences and comorbidities; by shared decision-making with
the patient. Initial management should focus on non-pharmacological therapies.

IV D 100

Specific recommendations

Non-pharmacological management

Aerobic and strengthening exercise Ia A Strong for 100

Cognitive behavioural therapies Ia A Weak for 100

Multicomponent therapies Ia A Weak for 93

Defined physical therapies: acupuncture or hydrotherapy Ia A Weak for 93

Meditative movement therapies (qigong, yoga, tai chi) and mindfulness-based stress reduction Ia A Weak for 71–73

Pharmacological management

Amitriptyline (at low dose) Ia A Weak for 100

Duloxetine or milnacipran Ia A Weak for 100

Tramadol Ib A Weak for 100

Pregabalin Ia A Weak for 94

Cyclobenzaprine Ia A Weak for 75

*Percentage of working group scoring at least 7 on 0–10 numerical rating scale assessing agreement.
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Tramadol, a weak opioid with mild serotonin-noradrenalin
reuptake inhibitor (SNRI) activity was considered by two
reviews. Roskell et al22 identified a single study of tramadol
with paracetamol. Those in the active arm were more
likely to have 30% improvement in pain (RR 1.77, 95% CI
1.26 to 2.48). Tramadol evaluation: weak for (100%
agreement).

The literature search did not identify any reviews on corticos-
teroids, strong opioids, cannabinoids and antipsychotics. The
committee made a ‘strong against’ evaluation (100% agreement)
regarding the use of strong opioids and corticosteroids in
patients with fibromyalgia on the basis of lack of evidence of
efficacy and high risk of side effects/addiction reported in indi-
vidual trials.

Evaluation of non-pharmacological therapies;
complementary and alternative medicines and therapies
Acupuncture
Eight reviews included up to 16 trials and 1081 participants.
One high-quality review included nine trials, with 395 patients,
and demonstrated that acupuncture, added to standard therapy,
resulted in a 30% (21%, 39%) improvement in pain.70 Electric
acupuncture was also associated with improvements in pain
(22%; 4% to 41%) and fatigue (11%; 2% to 20%). Some
adverse events were reported, but these were commonly mild
and transient. There is little understanding of the active compo-
nent of acupuncture, and the evidence supporting the use of
real versus sham acupuncture was less consistent. Acupuncture
evaluation: weak for (93% agreement).

Table 1 Overview of results from selected systematic reviews of placebo-controlled pharmacological trials

Treatment
(review reference)

No. of trials
(no. of
participants)
Review quality Dosages; durations of treatment

Overall trial
quality* Safety and comments

Amitriptyline12 10 (767)
AMSTAR=6

10–50 mg/day; 8–24 weeks Low There was no analysis of safety but no difference in
discontinuation rates compared with patients on placebo
was reported.

Anticonvulsants—
pregabalin24

5 (3256)
AMSTAR=10

Three studies with fixed doses of 300, 450 and
600 mg/day; one with fixed doses of 150, 300 or
450 mg/day; one flexible dosing study of 300 or
450 mg/day; 8–14 weeks

High Increased likelihood of withdrawal due to adverse
events, RR 1.68, 95% CI 1.36 to 2.07; NNH 12 95% CI
9 to 17. No difference in likelihood of serious adverse
events.

Cyclobenzaprine25 5 (312)
AMSTAR=7

10–40 mg; 2–24 weeks Moderate There was no analysis of adverse outcomes in the trials
reviewed although dropout across trials was large
(cyclobenzaprine 29%, placebo 43%). Only two studies
conducted ITT.

Growth hormone16 2 (74)
AMSTAR=5

0.0125 mg/kg/day; adjusted to maintain IGF-1 level
of 250 ng/mL after first month, 0.0125 mg/kg/day;
9 months to 1 year

NE Safety concerns include sleep apnoea and carpal tunnel
syndrome.

MAOIs26 3 (241)
AMSTAR=9

Pirlindole 150 mg/day, moclobemide 150–300 mg/
day; 4–12 weeks

Low MAOIs are known to cause potentially fatal hypertensive
crises, serotonin syndrome and psychosis when they
interact with foods containing tyramine and medications
(many of which are commonly used in the treatment of
FM), including SSRIs, tricyclic antidepressants and
tramadol. The clinical trials had restrictions on
concomitant medications.

NSAIDs21 2 (242)
AMSTAR=7

Ibuprofen 600 mg four times a day, tenoxicam
20 mg/day; 6–8 weeks

Low The adverse event profile, although not considered in
this review, is well established for this class of drugs.

SNRIs—duloxetine31 6 (2249)
AMSTAR=10

20–120 mg/day; 12–28 weeks Moderate Dropout rates due to side effects across studies higher
than with placebo. No difference in serious adverse
events.

SNRIs—
milnacipran30

5 (4118)
AMSTAR=10

100 or 200 mg/day; 12–27 weeks High Dropout rates due to side effects across studies were
double compared with placebo, but there was no
difference in serious adverse events.

SSRIs36 7 (322)
AMSTAR=8

20–40 mg/day citalopram, 20–80 mg/day fluoxetine,
20–60 mg/day paroxetine; 6–16 weeks

Moderate to
high

Acceptability and tolerability were similar to placebo
NNH 40, 95% CI 19 to 66. Although several studies
excluded patients with depression/anxiety, Häuser et al26

showed a small effect of SSRIs in improving depressed
mood (SMD −0.37, 95% CI −0.66 to −0.07).

Sodium oxybate16 5 (1535)
AMSTAR=5

4.5–6 g/day; 8–14 weeks NE There is the potential for abuse and central nervous
system effects associated with abuse such as seizure,
respiratory depression and decreased levels of
consciousness.

Tramadol22 1 (313)
AMSTAR=3

37.5 mg tramadol/325 mg paracetamol 4×/day;
3 months

High No significant difference in discontinuation due to
adverse events (RR 1.62, 95% CI 0.94 to 2.80). A
high-quality review (AMSTAR score 7) identified a single
study, which, among persons who tolerated and
benefitted from tramadol, demonstrated a lower
discontinuation rate in a double-blind phase compared
with placebo.21

*According to the method of quality evaluation used in the review.
AMSTAR, Assessing the Methodological Quality of Systematic Reviews; FM, fibromyalgia; IGF, insulin growth factor; ITT, intention-to-treat; MAOIs, monoamine oxidase inhibitors; NE, not
evaluated; NNH, number needed to harm; NSAIDs, non-steroidal anti-inflammatory drugs; RR, risk ratio; SMD, standardised mean difference; SNRI, serotonin-noradrenalin reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor.
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ABSTRACT
Objective The original European League Against
Rheumatism recommendations for managing
fibromyalgia assessed evidence up to 2005. The paucity
of studies meant that most recommendations were
‘expert opinion’.
Methods A multidisciplinary group from 12 countries
assessed evidence with a focus on systematic reviews
and meta-analyses concerned with pharmacological/non-
pharmacological management for fibromyalgia. A review,
in May 2015, identified eligible publications and key
outcomes assessed were pain, fatigue, sleep and daily
functioning. The Grading of Recommendations
Assessment, Development and Evaluation system was
used for making recommendations.
Results 2979 titles were identified: from these 275 full
papers were selected for review and 107 reviews (and/or
meta-analyses) evaluated as eligible. Based on meta-
analyses, the only ‘strong for’ therapy-based
recommendation in the guidelines was exercise. Based
on expert opinion, a graduated approach, the following
four main stages are suggested underpinned by shared
decision-making with patients. Initial management
should involve patient education and focus on non-
pharmacological therapies. In case of non-response,
further therapies (all of which were evaluated as ‘weak
for’ based on meta-analyses) should be tailored to the
specific needs of the individual and may involve
psychological therapies (for mood disorders and
unhelpful coping strategies), pharmacotherapy (for severe
pain or sleep disturbance) and/or a multimodal
rehabilitation programme (for severe disability).
Conclusions These recommendations are underpinned
by high-quality reviews and meta-analyses. The size of
effect for most treatments is relatively modest. We
propose research priorities clarifying who will benefit
from specific interventions, their effect in combination
and organisation of healthcare systems to optimise
outcome.

INTRODUCTION
Fibromyalgia is common with a prevalence of 2%
in the general population.1 2 However, its diagnosis
and management remain a challenge for patients
and healthcare professionals. It often takes >2 years
for a diagnosis to be made with an average of 3.7
consultations with different physicians.3 Referral to
specialists and investigations results in high health-
care use, for up to 10 years prior to diagnosis, com-
pared with persons who do not have fibromyalgia.4

Although pain is the dominant symptom in fibro-
myalgia, other symptoms such as fatigue, non-
refreshed sleep, mood disturbance and cognitive
impairment are common, but not universal, have an
important influence on quality of life and emphasise
that it is a heterogeneous and complex condition.5 6

The original European League Against Rheumatism
(EULAR) recommendations for the management
of fibromyalgia assessed evidence up to and in-
cluding 2005.7 Given the paucity of information
and poor quality of the studies available, it was
recommended that the guidelines be revised after a
period of 4 years. However, no subsequent revision
took place and thus a decade later we revisit the
recommendations with the aim of making them
more evidence based. In the time since the original
recommendations, there have been a considerable
number of individual trials examining pharmaco-
logical and non-pharmacological interventions and,
moreover, there have been systematic reviews con-
ducted for nearly all of the commonly used man-
agement strategies. Our aim therefore was, using
the systematic reviews conducted and taking into
account their quality, to make evidence-based recom-
mendations for the use of individual pharmacological
and non-pharmacological approaches, and how these
could be combined. Further, we aimed to identify
priority areas for future research.

METHODS
Working group membership
The working group included 18 members from 12
European countries: clinicians (representing rheuma-
tology, internal medicine, pain medicine and epidemi-
ology), non-clinical scientists (occupational health,
epidemiology), patient representatives and the allied
health professions (nursing).

Eligibility, search strategy and quality
assessment
We focused on systematic reviews (with or without
meta-analysis) concerned with the management of
fibromyalgia. Details of eligibility, review and quality
assessment are provided in online supplementary
text.

Evaluating evidence
We retained pain as one of the key outcomes of in-
terest, from the original guidelines, but also in-
cluded fatigue, sleep and daily functioning. The
committee considered the following in making a
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SUMMARY
In summary, these revised EULAR recommendations newly incorp-
orate a decade of evidence in relation to the pharmacological and
non-pharmacological management of fibromyalgia. They allow
EULAR to move from recommendations that are predominantly
based on expert opinion to ones that are firmly based on scien-
tific evidence from high-quality reviews and meta-analyses.
Despite this evidence, however, the size of effect for many treat-
ments is relatively modest. We propose focusing on the research

priorities we outline to address issues clarifying to whom certain
interventions may best be delivered, their effect in combination,
matching patients to therapies and the organisation of health-
care systems to optimise outcome.

Author affiliations
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Figure 2 Management recommendations as flow chart.
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ABSTRACT
Objective The original European League Against
Rheumatism recommendations for managing
fibromyalgia assessed evidence up to 2005. The paucity
of studies meant that most recommendations were
‘expert opinion’.
Methods A multidisciplinary group from 12 countries
assessed evidence with a focus on systematic reviews
and meta-analyses concerned with pharmacological/non-
pharmacological management for fibromyalgia. A review,
in May 2015, identified eligible publications and key
outcomes assessed were pain, fatigue, sleep and daily
functioning. The Grading of Recommendations
Assessment, Development and Evaluation system was
used for making recommendations.
Results 2979 titles were identified: from these 275 full
papers were selected for review and 107 reviews (and/or
meta-analyses) evaluated as eligible. Based on meta-
analyses, the only ‘strong for’ therapy-based
recommendation in the guidelines was exercise. Based
on expert opinion, a graduated approach, the following
four main stages are suggested underpinned by shared
decision-making with patients. Initial management
should involve patient education and focus on non-
pharmacological therapies. In case of non-response,
further therapies (all of which were evaluated as ‘weak
for’ based on meta-analyses) should be tailored to the
specific needs of the individual and may involve
psychological therapies (for mood disorders and
unhelpful coping strategies), pharmacotherapy (for severe
pain or sleep disturbance) and/or a multimodal
rehabilitation programme (for severe disability).
Conclusions These recommendations are underpinned
by high-quality reviews and meta-analyses. The size of
effect for most treatments is relatively modest. We
propose research priorities clarifying who will benefit
from specific interventions, their effect in combination
and organisation of healthcare systems to optimise
outcome.

INTRODUCTION
Fibromyalgia is common with a prevalence of 2%
in the general population.1 2 However, its diagnosis
and management remain a challenge for patients
and healthcare professionals. It often takes >2 years
for a diagnosis to be made with an average of 3.7
consultations with different physicians.3 Referral to
specialists and investigations results in high health-
care use, for up to 10 years prior to diagnosis, com-
pared with persons who do not have fibromyalgia.4

Although pain is the dominant symptom in fibro-
myalgia, other symptoms such as fatigue, non-
refreshed sleep, mood disturbance and cognitive
impairment are common, but not universal, have an
important influence on quality of life and emphasise
that it is a heterogeneous and complex condition.5 6

The original European League Against Rheumatism
(EULAR) recommendations for the management
of fibromyalgia assessed evidence up to and in-
cluding 2005.7 Given the paucity of information
and poor quality of the studies available, it was
recommended that the guidelines be revised after a
period of 4 years. However, no subsequent revision
took place and thus a decade later we revisit the
recommendations with the aim of making them
more evidence based. In the time since the original
recommendations, there have been a considerable
number of individual trials examining pharmaco-
logical and non-pharmacological interventions and,
moreover, there have been systematic reviews con-
ducted for nearly all of the commonly used man-
agement strategies. Our aim therefore was, using
the systematic reviews conducted and taking into
account their quality, to make evidence-based recom-
mendations for the use of individual pharmacological
and non-pharmacological approaches, and how these
could be combined. Further, we aimed to identify
priority areas for future research.

METHODS
Working group membership
The working group included 18 members from 12
European countries: clinicians (representing rheuma-
tology, internal medicine, pain medicine and epidemi-
ology), non-clinical scientists (occupational health,
epidemiology), patient representatives and the allied
health professions (nursing).

Eligibility, search strategy and quality
assessment
We focused on systematic reviews (with or without
meta-analysis) concerned with the management of
fibromyalgia. Details of eligibility, review and quality
assessment are provided in online supplementary
text.

Evaluating evidence
We retained pain as one of the key outcomes of in-
terest, from the original guidelines, but also in-
cluded fatigue, sleep and daily functioning. The
committee considered the following in making a
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Tramadol, a weak opioid with mild serotonin-noradrenalin
reuptake inhibitor (SNRI) activity was considered by two
reviews. Roskell et al22 identified a single study of tramadol
with paracetamol. Those in the active arm were more
likely to have 30% improvement in pain (RR 1.77, 95% CI
1.26 to 2.48). Tramadol evaluation: weak for (100%
agreement).

The literature search did not identify any reviews on corticos-
teroids, strong opioids, cannabinoids and antipsychotics. The
committee made a ‘strong against’ evaluation (100% agreement)
regarding the use of strong opioids and corticosteroids in
patients with fibromyalgia on the basis of lack of evidence of
efficacy and high risk of side effects/addiction reported in indi-
vidual trials.

Evaluation of non-pharmacological therapies;
complementary and alternative medicines and therapies
Acupuncture
Eight reviews included up to 16 trials and 1081 participants.
One high-quality review included nine trials, with 395 patients,
and demonstrated that acupuncture, added to standard therapy,
resulted in a 30% (21%, 39%) improvement in pain.70 Electric
acupuncture was also associated with improvements in pain
(22%; 4% to 41%) and fatigue (11%; 2% to 20%). Some
adverse events were reported, but these were commonly mild
and transient. There is little understanding of the active compo-
nent of acupuncture, and the evidence supporting the use of
real versus sham acupuncture was less consistent. Acupuncture
evaluation: weak for (93% agreement).

Table 1 Overview of results from selected systematic reviews of placebo-controlled pharmacological trials

Treatment
(review reference)

No. of trials
(no. of
participants)
Review quality Dosages; durations of treatment

Overall trial
quality* Safety and comments

Amitriptyline12 10 (767)
AMSTAR=6

10–50 mg/day; 8–24 weeks Low There was no analysis of safety but no difference in
discontinuation rates compared with patients on placebo
was reported.

Anticonvulsants—
pregabalin24

5 (3256)
AMSTAR=10

Three studies with fixed doses of 300, 450 and
600 mg/day; one with fixed doses of 150, 300 or
450 mg/day; one flexible dosing study of 300 or
450 mg/day; 8–14 weeks

High Increased likelihood of withdrawal due to adverse
events, RR 1.68, 95% CI 1.36 to 2.07; NNH 12 95% CI
9 to 17. No difference in likelihood of serious adverse
events.

Cyclobenzaprine25 5 (312)
AMSTAR=7

10–40 mg; 2–24 weeks Moderate There was no analysis of adverse outcomes in the trials
reviewed although dropout across trials was large
(cyclobenzaprine 29%, placebo 43%). Only two studies
conducted ITT.

Growth hormone16 2 (74)
AMSTAR=5

0.0125 mg/kg/day; adjusted to maintain IGF-1 level
of 250 ng/mL after first month, 0.0125 mg/kg/day;
9 months to 1 year

NE Safety concerns include sleep apnoea and carpal tunnel
syndrome.

MAOIs26 3 (241)
AMSTAR=9

Pirlindole 150 mg/day, moclobemide 150–300 mg/
day; 4–12 weeks

Low MAOIs are known to cause potentially fatal hypertensive
crises, serotonin syndrome and psychosis when they
interact with foods containing tyramine and medications
(many of which are commonly used in the treatment of
FM), including SSRIs, tricyclic antidepressants and
tramadol. The clinical trials had restrictions on
concomitant medications.

NSAIDs21 2 (242)
AMSTAR=7

Ibuprofen 600 mg four times a day, tenoxicam
20 mg/day; 6–8 weeks

Low The adverse event profile, although not considered in
this review, is well established for this class of drugs.

SNRIs—duloxetine31 6 (2249)
AMSTAR=10

20–120 mg/day; 12–28 weeks Moderate Dropout rates due to side effects across studies higher
than with placebo. No difference in serious adverse
events.

SNRIs—
milnacipran30

5 (4118)
AMSTAR=10

100 or 200 mg/day; 12–27 weeks High Dropout rates due to side effects across studies were
double compared with placebo, but there was no
difference in serious adverse events.

SSRIs36 7 (322)
AMSTAR=8

20–40 mg/day citalopram, 20–80 mg/day fluoxetine,
20–60 mg/day paroxetine; 6–16 weeks

Moderate to
high

Acceptability and tolerability were similar to placebo
NNH 40, 95% CI 19 to 66. Although several studies
excluded patients with depression/anxiety, Häuser et al26

showed a small effect of SSRIs in improving depressed
mood (SMD −0.37, 95% CI −0.66 to −0.07).

Sodium oxybate16 5 (1535)
AMSTAR=5

4.5–6 g/day; 8–14 weeks NE There is the potential for abuse and central nervous
system effects associated with abuse such as seizure,
respiratory depression and decreased levels of
consciousness.

Tramadol22 1 (313)
AMSTAR=3

37.5 mg tramadol/325 mg paracetamol 4×/day;
3 months

High No significant difference in discontinuation due to
adverse events (RR 1.62, 95% CI 0.94 to 2.80). A
high-quality review (AMSTAR score 7) identified a single
study, which, among persons who tolerated and
benefitted from tramadol, demonstrated a lower
discontinuation rate in a double-blind phase compared
with placebo.21

*According to the method of quality evaluation used in the review.
AMSTAR, Assessing the Methodological Quality of Systematic Reviews; FM, fibromyalgia; IGF, insulin growth factor; ITT, intention-to-treat; MAOIs, monoamine oxidase inhibitors; NE, not
evaluated; NNH, number needed to harm; NSAIDs, non-steroidal anti-inflammatory drugs; RR, risk ratio; SMD, standardised mean difference; SNRI, serotonin-noradrenalin reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor.
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SUMMARY
In summary, these revised EULAR recommendations newly incorp-
orate a decade of evidence in relation to the pharmacological and
non-pharmacological management of fibromyalgia. They allow
EULAR to move from recommendations that are predominantly
based on expert opinion to ones that are firmly based on scien-
tific evidence from high-quality reviews and meta-analyses.
Despite this evidence, however, the size of effect for many treat-
ments is relatively modest. We propose focusing on the research

priorities we outline to address issues clarifying to whom certain
interventions may best be delivered, their effect in combination,
matching patients to therapies and the organisation of health-
care systems to optimise outcome.
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Figure 2 Management recommendations as flow chart.
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ABSTRACT
Objective The original European League Against
Rheumatism recommendations for managing
fibromyalgia assessed evidence up to 2005. The paucity
of studies meant that most recommendations were
‘expert opinion’.
Methods A multidisciplinary group from 12 countries
assessed evidence with a focus on systematic reviews
and meta-analyses concerned with pharmacological/non-
pharmacological management for fibromyalgia. A review,
in May 2015, identified eligible publications and key
outcomes assessed were pain, fatigue, sleep and daily
functioning. The Grading of Recommendations
Assessment, Development and Evaluation system was
used for making recommendations.
Results 2979 titles were identified: from these 275 full
papers were selected for review and 107 reviews (and/or
meta-analyses) evaluated as eligible. Based on meta-
analyses, the only ‘strong for’ therapy-based
recommendation in the guidelines was exercise. Based
on expert opinion, a graduated approach, the following
four main stages are suggested underpinned by shared
decision-making with patients. Initial management
should involve patient education and focus on non-
pharmacological therapies. In case of non-response,
further therapies (all of which were evaluated as ‘weak
for’ based on meta-analyses) should be tailored to the
specific needs of the individual and may involve
psychological therapies (for mood disorders and
unhelpful coping strategies), pharmacotherapy (for severe
pain or sleep disturbance) and/or a multimodal
rehabilitation programme (for severe disability).
Conclusions These recommendations are underpinned
by high-quality reviews and meta-analyses. The size of
effect for most treatments is relatively modest. We
propose research priorities clarifying who will benefit
from specific interventions, their effect in combination
and organisation of healthcare systems to optimise
outcome.

INTRODUCTION
Fibromyalgia is common with a prevalence of 2%
in the general population.1 2 However, its diagnosis
and management remain a challenge for patients
and healthcare professionals. It often takes >2 years
for a diagnosis to be made with an average of 3.7
consultations with different physicians.3 Referral to
specialists and investigations results in high health-
care use, for up to 10 years prior to diagnosis, com-
pared with persons who do not have fibromyalgia.4

Although pain is the dominant symptom in fibro-
myalgia, other symptoms such as fatigue, non-
refreshed sleep, mood disturbance and cognitive
impairment are common, but not universal, have an
important influence on quality of life and emphasise
that it is a heterogeneous and complex condition.5 6

The original European League Against Rheumatism
(EULAR) recommendations for the management
of fibromyalgia assessed evidence up to and in-
cluding 2005.7 Given the paucity of information
and poor quality of the studies available, it was
recommended that the guidelines be revised after a
period of 4 years. However, no subsequent revision
took place and thus a decade later we revisit the
recommendations with the aim of making them
more evidence based. In the time since the original
recommendations, there have been a considerable
number of individual trials examining pharmaco-
logical and non-pharmacological interventions and,
moreover, there have been systematic reviews con-
ducted for nearly all of the commonly used man-
agement strategies. Our aim therefore was, using
the systematic reviews conducted and taking into
account their quality, to make evidence-based recom-
mendations for the use of individual pharmacological
and non-pharmacological approaches, and how these
could be combined. Further, we aimed to identify
priority areas for future research.

METHODS
Working group membership
The working group included 18 members from 12
European countries: clinicians (representing rheuma-
tology, internal medicine, pain medicine and epidemi-
ology), non-clinical scientists (occupational health,
epidemiology), patient representatives and the allied
health professions (nursing).

Eligibility, search strategy and quality
assessment
We focused on systematic reviews (with or without
meta-analysis) concerned with the management of
fibromyalgia. Details of eligibility, review and quality
assessment are provided in online supplementary
text.

Evaluating evidence
We retained pain as one of the key outcomes of in-
terest, from the original guidelines, but also in-
cluded fatigue, sleep and daily functioning. The
committee considered the following in making a

318 Macfarlane GJ, et al. Ann Rheum Dis 2017;76:318–328. doi:10.1136/annrheumdis-2016-209724

Recommendations

 on 23 April 2019 by guest. Protected by copyright.
http://ard.bm

j.com
/

Ann Rheum
 Dis: first published as 10.1136/annrheum

dis-2016-209724 on 4 July 2016. Downloaded from
 



22 

 

- le LG SIGN (54) nell’ambito più generale della terapia del dolore cronico non oncologico 
formulano specifiche raccomandazioni riguardo all’uso di singoli farmaci nella fibromialgia. 
In particolare: 

▪  è raccomandato il pregabalin come farmaco di scelta, mentre devono essere presi in 
considerazione gli antidepressivi duloxetina e fluoxetina o amitriptilina; 

▪ per quanto riguarda FANS/paracetamolo ed oppioidi si raccomanda di considerarli in 
altre forme di dolore cronico, mentre non è riportata alcuna raccomandazione 
rispetto all’uso nella fibromialgia; 

▪ non sono presi in considerazione e non è formulata alcuna raccomandazione d’uso 
per cannabinoidi, miorilassanti e corticosteroidi. 

 

Tabella 3. Classi di farmaci indicate nelle LG selezionate sulla fibromialgia. I numeri indicano l’ordine di scelta in terapia 
se specificato dalla LG. 
 

Classi di farmaci o 
singoli p.a. LG EULAR 2017§ LG CRA 2012 LG SIGN 2013 

paracetamolo 
Raccomandato SOLO in 

associaz. con tramadolo se 
presente dolore grave 

1°scelta Non considerato 

FANS / COXIB NO 1° scelta# NO 

SSRI / SNRI 
Duloxetina 

(se presente dolore grave) 
 

NO SSRI 

2° scelta 
(sia SSRI che 

SNRI) 

2° scelta 
Duloxetina 
Fluoxetina 

antiepilettici 
Pregabalin 

(se presente dolore grave o 
gravi alterazioni del sonno) 

2° scelta 
(gabapentin, 
pregabalin) 

1° scelta 
(pregabalin) 

corticosteroidi sistemici NO 
Non riportata 
alcuna racc. Non considerati 

antidepressivi triciclici 
(TCA) 

Amitriptilina  
a basse dosi 

(se presenti gravi alterazioni 
del sonno) 

2° scelta 
2° scelta 

Amitriptilina  
25-125mg/die 

oppioidi minori 

Tramadolo da solo o 
in associaz. con 
paracetamolo 

(se presente dolore grave) 

2° scelta 
Tramadolo 

(se dolore moderato/grave, 
non responsivo  

alle altre opzioni) 

NO 

oppioidi maggiori NO NO NO 

cannabinoidi NO 

3° scelta 
Cannabinoidi  

(se presenti importanti 
alterazioni del sonno) 

Non considerati 

miorilassanti 
Ciclobenzaprina 

(se presenti gravi alterazioni 
del sonno) 

Non riportata 
alcuna racc.* NO 

In neretto le raccomandazioni delle LG specifiche sul trattamento della fibromialgia 
 

SSRI = inibitori selettivi del reuptake della serotonina, SNRI = inibitori selettivi del reuptake della serotonina e della noradrenalina 
#se presenti in concomitanza dolore cronico osteoarticolare, alla dose minima efficace e per il periodo di tempo più breve possibile 
*pur essendo in questa LG citata tra gli antidepressivi come farmaco a prevalente azione miorilassante, la ciclobenzaprina non viene 
considerata nella formulazione della raccomandazione d’uso. 



4 pilastri della terapia

of sleep is also causally related to pain severity146,147. 
A 1975 study was the first to show that people with fibro-
sitis (an old term for fibromyalgia) experience objective 
sleep disturbances and that the same symptoms can be 
induced in sleep-deprived healthy individuals148. Since 
this initial study, clinical trials have shown that improv-
ing the quality of sleep by means of pharmacological or 
non-pharmacological treatment can reduce pain and 
fatigue in patients with fibromyalgia144. Furthermore, 
some evidence suggests the existence of a bidirectional 
relationship between sleep disturbances and anxiety 
or depression149, and data from a large population- 
based study in Norway suggest that poor sleep quality 
predisposes adolescents to mental illnesses150.

Treatment
Many factors contribute to the development of fibro-
myalgia in a unique manner61: genetic predisposition, 
personal experiences, emotional–cognitive factors, 
mind–body relationship151 and a biopsychological 

ability to cope with stress. In this sense, fibromyalgia 
can be seen as a condition that represents a mind–
body hyper-connection, rather than a mind–body 
disconnection3. Consequently, fibromyalgia treatment 
needs to be holistic and comprehensive. Indeed, the 
therapeutic approach to managing patients with fibro-
myalgia is characterized by integrated and multidis-
ciplinary interventions152. In this section, we describe 
the various interventions available for the manage-
ment of fibromyalgia. We propose that the treatment  
of fibromyalgia can be divided into four pillars: patient  
education, fitness, pharmacological treatment and 
psychotherapy (FIG. 4). Our suggested treatment strat-
egy, shown in FIG. 4, takes into account not only the 
latest EULAR recommendations for fibromyalgia 
management4 but also real-life clinical experience and 
realistic patient expectations and goals. Indeed, we sug-
gest starting pharmacological treatment straightaway, 
mainly because patients are usually diagnosed years 
after symptom onset153.
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Fig. 4 | Proposed treatment strategy for fibromyalgia. Our proposed therapeutic flowchart for managing patients  
with fibromyalgia is shown, which was built on the basis of scientific literature (discussed in the main text), the latest  
EULAR recommendations4 and real-life clinical experience. The main difference between this flowchart and the EULAR 
recommendations is that herein we start with both pharmacological and non-pharmacological treatments simultaneously 
(the EULAR recommendations has a sequential workflow, rather than a parallel workflow, that begins with non- 
pharmacological treatment) and follow the ‘four pillar concept’ described in the text (patient education (grey), 
psychotherapy (dark green), pharmacotherapy (light green) and fitness (blue)). The main idea is that all treatment pillars 
should be applied from the beginning of fibromyalgia management, and that if there is a lack of efficacy of one approach 
(mainly the pharmacological therapy), the treatment approach should be modified according to the patient’s needs. 
This scheme should not be rigidly applied in clinical practice, but rather should always be individualized according to 
patients’ needs and preferences. CBT, cognitive-behavioural therapy; TENS, transcutaneous electric nervous stimulation.
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Fibromyalgia or fibromyalgia syndrome is one of the 
most common causes of chronic widespread pain 
(CWP), but, although pain is its main and distinguish-
ing feature, fibromyalgia is characterized by a complex 
polysymptomatology that also comprises fatigue, sleep 
disturbances and functional symptoms (that is, medical 
symptoms not explained by structural or pathologically 
defined causes). Fibromyalgia is quite a common con-
dition in the general population1,2; however, no consist-
ently effective treatments are yet available owing to a 
lack of consensus regarding fibromyalgia diagnostic 
and classification criteria and, especially, regarding 
fibromyalgia aetiopathogenesis. Indeed, fibromyal-
gia has proven to be a mysterious syndrome and is an 
interesting condition as far as philosophy of medicine 
is concerned, because it falls outside the mechanistic 
definition of disease3.

In this Review, we provide a comprehensive, critical 
overview on the burden, diagnosis and treatment of 
fibromyalgia, considering the latest research, guidelines 
and clinical experience. We describe clinical aspects of 
this syndrome, including the different diagnostic crite-
ria developed over time. We also bring together various 
hypotheses of fibromyalgia aetiopathogenesis, keeping 
in mind the biopsychosocial model of medicine and the 

complex mind–body relationship. In particular, we 
herein hypothesize that chronic pain and fibromyalgia 
might rise both from a bottom-up (body periphery to 
central nervous system) and a top-down (central nerv-
ous system to body periphery) mechanism, so that a 
psychological pathogenic process (for example, trauma 
or stress) can coexist with, but is not necessary for, a 
physical pathogenic process (for example, an inflam-
matory or degenerative process). Finally, we discuss 
fibromyalgia treatment, delving into the most effective 
and the latest, most promising treatment strategies, 
keeping in mind the importance of an individualized, 
patient-centred perspective. We try to provide a novel 
and practical management workflow for physicians, 
based on clinical expertise and the latest EULAR criteria 
for managing fibromyalgia4, to be used in their everyday 
clinical practice.

Epidemiology
The reported prevalence of fibromyalgia varies depend-
ing on the diagnostic criteria used to define this condi-
tion. Studies using the 1990 ACR criteria have recorded 
prevalence rates that range from 0.4% (Greece) to 8.8% 
(Turkey), with a mean estimated global prevalence of 
2.7%. The average worldwide female to male ratio for 
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Biopsychosocial model  
of medicine
An interdisciplinary model  
commonly used in the field of 
chronic pain that incorporates 
the interactions among bio-
logical factors (such as physio- 
pathological factors), psychoso-
cial factors (that is, emotional 
factors, such as distress or fear) 
and behavioural factors.
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of sleep is also causally related to pain severity146,147. 
A 1975 study was the first to show that people with fibro-
sitis (an old term for fibromyalgia) experience objective 
sleep disturbances and that the same symptoms can be 
induced in sleep-deprived healthy individuals148. Since 
this initial study, clinical trials have shown that improv-
ing the quality of sleep by means of pharmacological or 
non-pharmacological treatment can reduce pain and 
fatigue in patients with fibromyalgia144. Furthermore, 
some evidence suggests the existence of a bidirectional 
relationship between sleep disturbances and anxiety 
or depression149, and data from a large population- 
based study in Norway suggest that poor sleep quality 
predisposes adolescents to mental illnesses150.

Treatment
Many factors contribute to the development of fibro-
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ability to cope with stress. In this sense, fibromyalgia 
can be seen as a condition that represents a mind–
body hyper-connection, rather than a mind–body 
disconnection3. Consequently, fibromyalgia treatment 
needs to be holistic and comprehensive. Indeed, the 
therapeutic approach to managing patients with fibro-
myalgia is characterized by integrated and multidis-
ciplinary interventions152. In this section, we describe 
the various interventions available for the manage-
ment of fibromyalgia. We propose that the treatment  
of fibromyalgia can be divided into four pillars: patient  
education, fitness, pharmacological treatment and 
psychotherapy (FIG. 4). Our suggested treatment strat-
egy, shown in FIG. 4, takes into account not only the 
latest EULAR recommendations for fibromyalgia 
management4 but also real-life clinical experience and 
realistic patient expectations and goals. Indeed, we sug-
gest starting pharmacological treatment straightaway, 
mainly because patients are usually diagnosed years 
after symptom onset153.
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Fig. 4 | Proposed treatment strategy for fibromyalgia. Our proposed therapeutic flowchart for managing patients  
with fibromyalgia is shown, which was built on the basis of scientific literature (discussed in the main text), the latest  
EULAR recommendations4 and real-life clinical experience. The main difference between this flowchart and the EULAR 
recommendations is that herein we start with both pharmacological and non-pharmacological treatments simultaneously 
(the EULAR recommendations has a sequential workflow, rather than a parallel workflow, that begins with non- 
pharmacological treatment) and follow the ‘four pillar concept’ described in the text (patient education (grey), 
psychotherapy (dark green), pharmacotherapy (light green) and fitness (blue)). The main idea is that all treatment pillars 
should be applied from the beginning of fibromyalgia management, and that if there is a lack of efficacy of one approach 
(mainly the pharmacological therapy), the treatment approach should be modified according to the patient’s needs. 
This scheme should not be rigidly applied in clinical practice, but rather should always be individualized according to 
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this syndrome, including the different diagnostic crite-
ria developed over time. We also bring together various 
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1Department of Neurology, University Hospital Würzburg, Würzburg 97080, Germany
2Department of Child and Adolescent Psychiatry, Psychotherapy and Psychsomatics, University Hospital Würzburg,
Würzburg 97080, Germany

Correspondence should be addressed to H.-C. Aster; aster_h@ukw.de

Academic Editor: Marina De Tommaso

Copyright © 2022 H.-C. Aster et al. !is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

!ere is no approved drug for "bromyalgia syndrome (FMS) in Europe. In the German S3 guideline, amitriptyline, duloxetine, and
pregabalin are recommended for temporary use. !e aim of this study was to cross-sectionally investigate the current practice of
medication in FMS patients in Germany. We systematically interviewed 156 patients with FMS, while they were participating in a
larger study.!e patients had been strati"ed into subgroups with and without a decrease in intraepidermal nerve "ber density.!e
drugs most commonly used to treat FMS pain were nonsteroidal anti-in#ammatory drugs (NSAIDs) (41.0% of all patients),
metamizole (22.4%), and amitriptyline (12.8%). !e most frequent analgesic treatment regimen was “on demand” (53.9%), during
pain attacks, while 35.1% of the drugs were administered daily and the remaining in other regimens. Median pain relief as self-rated
by the patients on a numerical rating scale (0–10) was 2 points for NSAIDS, 2 formetamizole, and 1 for amitriptyline. Drugs that were
discontinued due to lack of e$cacy rather than side e%ects were acetaminophen, #upirtine, and selective serotonin reuptake in-
hibitors. Reduction in pain severity was best achieved by NSAIDs and metamizole. Our hypothesis that a decrease in intraepidermal
nerve "ber density might represent a neuropathic subtype of FMS, which would be associated with better e%ectiveness of drugs
targeting neuropathic pain, could not be con"rmed in this cohort. Many FMS patients take “on-demand” medication that is not in
line with current guidelines. More randomized clinical trials are needed to assess drug e%ects in FMS subgroups.

1. Introduction

Fibromyalgia syndrome (FMS) is a chronic pain disorder
associated with fatigue, sleep, memory, and mood distur-
bances, de"ned by a widespread pain index (WPI) and the
symptom severity scale, symptom persistence over 3
months, and exclusion of all other diseases that might cause
pain [1]. !e etiology of FMS is still largely unknown. !e
majority of patients are women [2].

Systematic reviews of randomized clinical trials have
shown that serotonin–norepinephrine reuptake inhibitors
(SNRIs) [3], pregabalin [4], noradrenaline reuptake inhib-
itors (NRIs) [5], tricyclic antidepressants [6], and cyclo-
benzaprine [7] have a small but signi"cant e%ect on FMS
pain severity. Opioids or dopaminergic agents had no e%ect
on pain and carry the risk of drug dependency [5]. In the

German S3 guideline of 2017 [8] and the European Alliance
of Associations for Rheumatology (EULAR) recommenda-
tions of 2016 [9], amitriptyline, duloxetine, and pregabalin
are recommended as temporary drug therapies for FMS.!e
Canadian and Israeli guidelines advise to use SNRIs and
anticonvulsants (pregabalin and gabapentin) [10, 11]. All
guidelines also point out that nonpharmacological therapy
such as aerobic training or cognitive-based behavioral
therapy may be more e$cient in the relief of pain and fa-
tigue, with fewer side e%ects.

No drug is licensed speci"cally for FMS in Europe, while
the United States Food and Drug Administration approved
pregabalin, duloxetine, and milnacipran for this indication
[12]. In Europe, the European Medical Agency (EMA) has
approved amitriptyline for the treatment of neuropathic
pain as part of multimodal treatment, tramadol for

Hindawi

Pain Research and Management

Volume 2022, Article ID 1217717, 8 pages

https://doi.org/10.1155/2022/1217717

Research Article
Analgesic Medication in Fibromyalgia Patients: A
Cross-Sectional Study

H.-C. Aster ,1,2 D. Evdokimov,1 A. Braun,1 N. Üçeyler ,1 and C. Sommer 1
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such as aerobic training or cognitive-based behavioral
therapy may be more e$cient in the relief of pain and fa-
tigue, with fewer side e%ects.

No drug is licensed speci"cally for FMS in Europe, while
the United States Food and Drug Administration approved
pregabalin, duloxetine, and milnacipran for this indication
[12]. In Europe, the European Medical Agency (EMA) has
approved amitriptyline for the treatment of neuropathic
pain as part of multimodal treatment, tramadol for
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without pathologic IENFD in the results of the question-
naires (Supplementary Table 2).

3.1. Current Medication. !e most frequently taken class of
drugs was NSAIDs with 41.0% of all patients, followed by
metamizole with 22.4% and amitriptyline with 12.8% (Ta-
ble 1). Opioids were taken by 7.7% of the patients. 16% of the
patients in our study did not take any medication against
FMS symptoms. !e most frequent analgesic treatment
regimen was “on demand” during pain exacerbations (53.9%
of all prescribed drugs), while 35.1% of the drugs were
administered according to a "xed regime. Antidepressants
were mostly taken on a daily basis (Table 2). 57.6% of pa-
tients took one analgesic drug, 27.3% two drugs, 5.2% three
drugs, and 1.2% four drugs.

Only 29.6% of the patients had drug therapy according to
the German S3 guideline. However, 78.8% of the patients
had already tried at least one of the drugs recommended in
the guideline in the past and had discontinued it due to side
e#ects or lack of e$cacy. Amitriptyline (37.7% of all

Table 1: Current medication of "bromyalgia patients (total number of patients! 156) and previously discontinued medication. Some of the
patients took more than one medication.

Medication
Current use

Number of patients currently using the drug (% of all
patients)

Past use
Number of patients having used the drug in the past (% of all

patients)
NSAID 64 (41.0) 53 (35.1)
Metamizole 35 (22.4) 14 (9.3)
None 25 (16.0) 26 (17.2)
Amitriptyline 20 (12.8) 57 (37.7)
SNRI 18 (11.5) 33 (21.9)
Weak opioid 9 (5.8) 27 (17.9)
COX-2 inhibitor 8 (5.1) 2 (1.3)
Pregabalin 8 (5.1) 28 (19.2)
Muscle relaxant 7 (4.5) 3 (2.0)
Acetaminophen 6 (3.8) 12 (7.9)
Cannabinoid 4 (2.6) —
Strong opioid 3 (1.9) 5 (3.3)
Guaifenesin 3 (1.9) —
Triptan 3 (1.9) —
Flupirtine 3 (1.9) 13 (8.6)
SSRI 3 (1.3) 11 (7.3)
Corticosteroid 1 (0.6) 1 (0.7)
Lidocaine 1 (0.6) 1 (0.7)
Magnesium 1 (0.6) —
Mirtazapine 1 (0.6) —

Table 2: Treatment regimens for each category of medication.

On demand (%) Fixed daily regime (%)
NSAID 97.0 3.0
Metamizole 82.4 17.6
Amitriptyline 5.3 94.7
SNRI 0.0 100.0
Weak opioid 55.6 44.4
Pregabalin 0.0 100.0
Strong opioid 14.0 86.0
COX-2 inhibitor 71.4 28.6
Muscle relaxant 28.6 71.4
Acetaminophen 100.0 0.0
Cannabinoid 25.0 75.0
Guaifenesin 0.0 100.0
Triptans 100.0 0.0
Flupirtine 100.0 0.0
SSRI 0.0 100.0
Corticosteroid 100.0 0.0
Lidocaine 0.0 100.0
Magnesium 0.0 100.0
All 60.3 39.4
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Figure 1: Flowchart of the inclusion process of patients.
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without pathologic IENFD in the results of the question-
naires (Supplementary Table 2).

3.1. Current Medication. !e most frequently taken class of
drugs was NSAIDs with 41.0% of all patients, followed by
metamizole with 22.4% and amitriptyline with 12.8% (Ta-
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Medications

moderate-to-severe musculoskeletal pain [13], strong opi-
oids for cancer pain and chronic noncancer pain as a last
therapeutic option, and pregabalin and gabapentin for the
treatment of neuropathic pain.

We have prospectively recruited and comprehensively
investigated a large cohort of patients with FMS [14]. Here,
we were interested in how these patients were medically
treated in the absence of speci!cally licensed drugs and in
the context of current guidelines. We report the current
pharmacological treatment of these patients, which drugs
were discontinued and why, and how well the individual
drugs reduced pain. Previously, we showed that FMS pa-
tients with small !ber pathology as indicated by reduced
intraepidermal nerve !ber density (IENFD) at the lower and
upper legs had more severe clinical symptoms [14]. Hence,
we hypothesized that drug e"ciency might di#er in patient
subgroups strati!ed for small !ber pathology re$ecting a
potential neuropathic component.

2. Materials and Methods

Patients were recruited for a larger study on FMS and small
!ber pathology at the Department of Neurology, University
Hospital Würzburg, Germany, between 2014 and 2019. A
$owchart of the inclusion process is shown in Figure 1. %e
study was approved by the Ethics Committee of the Uni-
versity of Würzburg Medical Faculty (number 121/14), and
all study participants gave written informed consent. Before
study inclusion, all patients were diagnosed by a board-
certi!ed rheumatologist. All patients were then examined by
a neurologist, and a structured medical history focusing on
pain and current and former FMS treatment was recorded.
All patients were diagnosed according to the 1990 and 2010
criteria of the American College of Rheumatology [15] after
alternative diagnoses had been excluded [14]. %e exclusion
criteria included amongst others a diagnosis of a manifest
psychiatric or neurological disease, possible somatic un-
derlying causes of neuropathy or other pain disorders, and a
history of cancer in the last 5 years. Further details on the
recruitment and exclusion criteria can be found in [14, 16].
Patients were asked about their current medication, the
indication, the dose, the e#ect, and treatment regimen.
Furthermore, the medication history was taken, and the
reasons why previous medication was discontinued were
elicited. %ese data were stored electronically in standard-
ized forms. Since many patients took several pain medica-
tions, data are given relative to the total number of patients’
replies to a speci!c drug. Only the general frequency of
medication classes used in Table 1 is given relative to the
absolute number of patients (Table 1).

Having determined IENFD in skin biopsies of the lower
and upper leg, we had identi!ed patients at the two opposite
ends of the spectrum, which resulted in a group with
pathologic IENFD in both the distal and the proximal biopsy
and a group with normal IENFD in both biopsies [14]. Here,
we investigated whether drug intake and e"cacy di#ered
between these previously determined subgroups.

To evaluate pain relief by the drugs, we used a numeric
rating scale (NRS, 0–10; 0! no pain; 10!worst possible

pain). %is scale was used for all analyses regarding the
e#ectiveness of individual drugs in relieving pain. %e
remaining pain questionnaires were only used to obtain a
more comprehensive clinical characteristic but were not
related to the e#ectiveness of the medications. To evaluate
persistent pain severity, we used the Graded Chronic Pain
Scale (GCPS), which re$ects two dimensions of chronic
pain: pain intensity and pain-related disability [17]. To assess
the presence of depressive symptoms, we used the “Allge-
meine Depressionsskala” (ADS), which is a German version
of the Center for Epidemiological Studies-Depression Scale
questionnaire [18]. To evaluate the extent of catastrophizing,
we applied the Pain Catastrophizing Scale [19], We further
used the State-Trait Anxiety Inventory (STAI) [20], which is
a commonly used measure of trait and state anxiety. In order
to record the impact of FMS symptoms on everyday life
activities, we used the Fibromyalgia Impact Questionnaire
(FIQ) [21]. %e O’Leary-Sant symptom and problem index
assesses the impairment by bladder dysfunction [22]. Since
some patients also report problems or pain during urination,
we used this questionnaire to evaluate secondary symptoms
and possible side e#ects.

We categorized diclofenac, ibuprofen, and acetylsalicylic
acid as nonsteroidal anti-in$ammatory drugs (NSAIDs);
etoricoxib and nimesulide as cyclooxygenase-2 (COX-2)
inhibitors; tilidine and tramadol as weak opioids; oxy-
codone, tapentadol, and fentanyl as strong opioids; tol-
perisone as a muscle relaxant; $uoxetine and sertraline as
selective serotonin reuptake inhibitors (SSRI); and dulox-
etine as serotonin–norepinephrine reuptake inhibitors
(SNRI). Some patients reported guaifenesin treatment ex-
plicitly against FMS symptoms; hence, we also included this
mucus diluent in our analysis.

For statistical analysis, the program IBM SPSS Statistics
for Windows version 25.0 (IBM Corp. Armonk, NY, USA)
was used. Data were converted into the dichotomic multiple
answer system of SPSS and evaluated using crosstabs. the
Shapiro–Wilk test was performed to check for normal
distribution of the data. For normally distributed data (all
questionnaires except the GCPS and the STAI), we used a
two-sided t-test for group comparisons. For nonnormally
distributed data, the group comparison was performed by
the Mann–Whitney U test. %e crosstabs were tested for
signi!cance using the chi-square test. Correlation analysis
was performed by the two-sided Spearman–Rho test. %e
con!dence interval was 0.95, and the signi!cance threshold
was p< 0.05. In order to compare the e#ectiveness of the
pain medication between the small nerve !ber groups, only
medication classes that were taken by more than 15 patients
were included for su"cient statistical power.

3. Results

One hundred and !fty-six patients (144 women, 12 men)
were included in our analysis.%e median age was 50.6 years
(range 21.5–74.7). %e sum scores of the patients’ symptom
questionnaires and the proportion of frequent FMS
comorbidities are displayed in the Supplementary Table 1.
%ere was no di#erence between the groups with and
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without pathologic IENFD in the results of the question-
naires (Supplementary Table 2).
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metamizole with 22.4% and amitriptyline with 12.8% (Ta-
ble 1). Opioids were taken by 7.7% of the patients. 16% of the
patients in our study did not take any medication against
FMS symptoms. !e most frequent analgesic treatment
regimen was “on demand” during pain exacerbations (53.9%
of all prescribed drugs), while 35.1% of the drugs were
administered according to a "xed regime. Antidepressants
were mostly taken on a daily basis (Table 2). 57.6% of pa-
tients took one analgesic drug, 27.3% two drugs, 5.2% three
drugs, and 1.2% four drugs.

Only 29.6% of the patients had drug therapy according to
the German S3 guideline. However, 78.8% of the patients
had already tried at least one of the drugs recommended in
the guideline in the past and had discontinued it due to side
e#ects or lack of e$cacy. Amitriptyline (37.7% of all

Table 1: Current medication of "bromyalgia patients (total number of patients! 156) and previously discontinued medication. Some of the
patients took more than one medication.

Medication
Current use

Number of patients currently using the drug (% of all
patients)

Past use
Number of patients having used the drug in the past (% of all

patients)
NSAID 64 (41.0) 53 (35.1)
Metamizole 35 (22.4) 14 (9.3)
None 25 (16.0) 26 (17.2)
Amitriptyline 20 (12.8) 57 (37.7)
SNRI 18 (11.5) 33 (21.9)
Weak opioid 9 (5.8) 27 (17.9)
COX-2 inhibitor 8 (5.1) 2 (1.3)
Pregabalin 8 (5.1) 28 (19.2)
Muscle relaxant 7 (4.5) 3 (2.0)
Acetaminophen 6 (3.8) 12 (7.9)
Cannabinoid 4 (2.6) —
Strong opioid 3 (1.9) 5 (3.3)
Guaifenesin 3 (1.9) —
Triptan 3 (1.9) —
Flupirtine 3 (1.9) 13 (8.6)
SSRI 3 (1.3) 11 (7.3)
Corticosteroid 1 (0.6) 1 (0.7)
Lidocaine 1 (0.6) 1 (0.7)
Magnesium 1 (0.6) —
Mirtazapine 1 (0.6) —

Table 2: Treatment regimens for each category of medication.

On demand (%) Fixed daily regime (%)
NSAID 97.0 3.0
Metamizole 82.4 17.6
Amitriptyline 5.3 94.7
SNRI 0.0 100.0
Weak opioid 55.6 44.4
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patients) was the most frequently discontinued drug in the
past, followed by NSAIDs (35.1%) and pregabalin (19.2%).
Current therapy was the !rst medical treatment attempt for
only 9.1% of the patients. Most often, previous drugs had
been discontinued due to lack of e"ect (63.7% of all pre-
scribed drugs). #e median duration of the current drug
therapy up to study enrollment was 3 years (range from 1
month–30 years).

3.2. Pain Relief by Type of Medication. #e patients were
asked to rate the pain reduction by the individual drugs on
an NRS of 0–10. We analyzed all drug classes taken by n> 15
patients. #ese were NSAIDs with a median pain reduction
of 2 points (range 0–5), SNRIs with a median of 1 point
(range 0–3), amitriptyline with 1 point (range 0–4), and
metamizole with 2 points (range 0–8) (Table 3).

3.3. Pain Relief in Patient Subgroups. We compared the
groups with prominent small !ber pathology (reduction of
IENFD in distal and proximal biopsy, n! 36) and with
entirely normal skin innervation (n! 42). In the overall
response and also analyzing the frequently taken drugs

NSAIDs or metamizole, we did not !nd intergroup di"er-
ences in treatment response (Table 4).

3.4. Reasons for Discontinuing Previous Medication.
33.7% of patients had already used other drugs before their
current therapy, 25.5% two drugs, and 29.1% three drugs.
Lack of e$cacy was the most frequently mentioned reason
for discontinuing past treatment with opioids, NSAIDs,
SSRIs, %upirtine, and acetaminophen. Intolerable side e"ects
were the most frequently mentioned reason to discontinue
SNRI, amitriptyline, and pregabalin (Table 5).

3.5. Correlations betweenMedication and Clinical Symptoms.
We hypothesized that the choice of drug might be guided by
symptom, severity, and phenotype. For example, patients
with more severe pain might more often be prescribed
opioids, and patients with a more “neuropathic” phenotype
might more often receive antineuropathic drugs. #is was
not the case.

We found several correlations between the intake of
distinct drugs and clinical parameters (Table 6). Intake of
SNRIs (r! -0.25) or guaifenesin (r! -2.0) was negatively

Table 3: E"ect of the medication on pain relief.

Percentage of patient replies indicating pain reduction by x points on the NRS with a given drug
(retrospective evaluation). N

0 1 2 3 4 5 6 8 Pain reduction in NRS (median, range)
NSAID 6.2 18.5 38.5 16.9 16.9 3.1 0.0 0.0 2.3 (2, 0–5) 64
Metamizole 12.1 15.2 51.5 15.2 0.0 3.0 0.0 3.0 2.0 (2, 0–8) 33
Amitriptyline 45.0 15.0 15.0 20.0 5.0 0.0 0.0 0.0 1.3 (1, 0–4) 20
SNRI 38.9 33.3 16.7 11.1 0.0 0.0 0.0 0.0 1.0 (1, 0–3) 18
Drugs taken by< 15 patients
Weak opioid 0.0 22.2 44.4 0.0 22.4 11.0 0.0 0.0 2.6 (2, 1–5) 9
Pregabalin 12.5 0.0 50.0 37.5 0.0 0.0 0.0 0.0 2.1 (2, 0–3) 8
Strong opioid 0.0 14.3 0.0 71.4 0.0 14.3 0.0 0.0 3.0 (3, 1–5) 7
COX-2 inhibitor 0.0 14.3 28.6 42.9 14.3 0.0 0.0 0.0 2.6 (3, 1–4) 7
Muscle relaxant 33.3 16.7 33.3 0.0 16.7 0.0 0.0 0.0 1.5 (2, 0–4) 6
Acetaminophen 16.7 16.7 33.3 16.7 16.7 0.0 0.0 0.0 2.0 (2, 0–4) 6
Cannabinoid 0.0 0.0 25.0 25.0 25.0 0.0 25.0 0.0 3.7 (4, 2–6) 4
Guaifenesin 33.3 0.0 0.0 0.0 33.3 0.0 33.3 0.0 3.3 (4, 0–6) 3
Flupirtine 0.0 33.3 33.3 0.0 33.3 0.0 0.0 0.0 2.3 (2, 1–4) 3
SSRI 0.0 50.0 0.0 50.0 0.0 0.0 0.0 0.0 2.0 (2, 1–3) 2
Triptans1 0.0 0.0 0.0 50.0 50.0 0.0 0.0 0.0 3.5 (3.5, 3-4) 2
Corticosteroid 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 4.0 (4) 1
Lidocaine 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 4.0 (4) 1
All 2.1 (2, 0–8) 195

N, the number of patients’ replies when asked about a given drug. 1Used in migraine attacks.

Table 4: E"ect of the medication categories (current treatment) on pain relief in NRS-points, in the subgroups with and without reduction
of skin innervation.

Reduced IENFD Normal IENFD
P

All
N Response (median, range) N Response (median, range) N Response (median, range)

NSAID 16 2, 0–5 21 2, 0–4 0.33 65 2, 0–5
Metamizole 9 2, 0–3 5 2, 1–3 0.36 33 2, 0–8
Amitriptyline 5 0, 0–2 6 1, 0–4 0.24 20 1, 0–4
SNRI 8 1, 0–2 3 0, 0 0.13 18 1, 0–3
N, the number of patients replies when asked about a given drug; IENFD, normal and reduced intraepidermal nerve density.
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response and also analyzing the frequently taken drugs
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for discontinuing past treatment with opioids, NSAIDs,
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with more severe pain might more often be prescribed
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not the case.
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NSAID 6.2 18.5 38.5 16.9 16.9 3.1 0.0 0.0 2.3 (2, 0–5) 64
Metamizole 12.1 15.2 51.5 15.2 0.0 3.0 0.0 3.0 2.0 (2, 0–8) 33
Amitriptyline 45.0 15.0 15.0 20.0 5.0 0.0 0.0 0.0 1.3 (1, 0–4) 20
SNRI 38.9 33.3 16.7 11.1 0.0 0.0 0.0 0.0 1.0 (1, 0–3) 18
Drugs taken by< 15 patients
Weak opioid 0.0 22.2 44.4 0.0 22.4 11.0 0.0 0.0 2.6 (2, 1–5) 9
Pregabalin 12.5 0.0 50.0 37.5 0.0 0.0 0.0 0.0 2.1 (2, 0–3) 8
Strong opioid 0.0 14.3 0.0 71.4 0.0 14.3 0.0 0.0 3.0 (3, 1–5) 7
COX-2 inhibitor 0.0 14.3 28.6 42.9 14.3 0.0 0.0 0.0 2.6 (3, 1–4) 7
Muscle relaxant 33.3 16.7 33.3 0.0 16.7 0.0 0.0 0.0 1.5 (2, 0–4) 6
Acetaminophen 16.7 16.7 33.3 16.7 16.7 0.0 0.0 0.0 2.0 (2, 0–4) 6
Cannabinoid 0.0 0.0 25.0 25.0 25.0 0.0 25.0 0.0 3.7 (4, 2–6) 4
Guaifenesin 33.3 0.0 0.0 0.0 33.3 0.0 33.3 0.0 3.3 (4, 0–6) 3
Flupirtine 0.0 33.3 33.3 0.0 33.3 0.0 0.0 0.0 2.3 (2, 1–4) 3
SSRI 0.0 50.0 0.0 50.0 0.0 0.0 0.0 0.0 2.0 (2, 1–3) 2
Triptans1 0.0 0.0 0.0 50.0 50.0 0.0 0.0 0.0 3.5 (3.5, 3-4) 2
Corticosteroid 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 4.0 (4) 1
Lidocaine 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 4.0 (4) 1
All 2.1 (2, 0–8) 195

N, the number of patients’ replies when asked about a given drug. 1Used in migraine attacks.

Table 4: E"ect of the medication categories (current treatment) on pain relief in NRS-points, in the subgroups with and without reduction
of skin innervation.

Reduced IENFD Normal IENFD
P

All
N Response (median, range) N Response (median, range) N Response (median, range)

NSAID 16 2, 0–5 21 2, 0–4 0.33 65 2, 0–5
Metamizole 9 2, 0–3 5 2, 1–3 0.36 33 2, 0–8
Amitriptyline 5 0, 0–2 6 1, 0–4 0.24 20 1, 0–4
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correlated with the IENFD in the distal leg. Interestingly, the
use of strong opioids was associated with higher scores in the
“O Ĺeary/Sant voiding and pain indices.” To validate this
correlation, we conducted a direct group comparison. In this
direct comparison of the questionnaire results between pa-
tients taking opioids (n! 12) and those not taking any
(n! 146), we found one di!erence, namely, higher scores
(p ! 0.02) in the “O Ĺeary/Sant voiding and pain indices,”
which asks about urinary problems. Since these correlation
analyses had an exploratory purpose to enable us to test
hypotheses from them later in large cohort studies, we did not
apply the Bonferroni correction. "ese data should therefore
be regarded as pilot results and warrant replication.

3.6. Dosage of FMS Analgesic Medication. Only 29.6% of
FMS patients took recommended medication according to
the German FMS guideline [8]. In the group of patients
taking pregabalin, 25% used the recommended dosage of
150–450mg/day, while 75% of patients used a lower dose
(median 75mg/d, range 25–500mg/d). For amitriptyline,
recommended doses between 10mg/d and 50mg/d were
used by 84.2% patients, in 10.5% of cases, the dose was lower,
and in 5.3% of cases, the dose was higher (median 25mg/d,

range 10–75mg/d). Two patients took an SSRI such as
#uoxetine (recommended dosage 20–40mg/d) for an ac-
companying depressive disorder: one of these patients was
underdosed (10mg/d) and the other overdosed (50mg/d).
We did not detect any overdoses in our cohort for the
frequently used drugs: metamizole (maximum recom-
mended dose 4000mg/d), COX-2 inhibitors such as etor-
icoxib (maximum recommended dose 120mg/d) and
acetaminophen (maximum recommended dose 4000mg/d),
and NSAIDs, such as ibuprofen (maximum recommended
dose 2400mg/d).

3.7. Medication due to Comorbidities. As shown in Table 7,
22.9% of the patients had no other comorbidities requiring
drug treatment. "e three most frequently treated comor-
bidities were thyroid dysfunction (16.7%), arterial hyper-
tension (13.2%), and depression (7.6%). Table 7 shows the
respective medication that was taken for each of these
conditions. "e most commonly taken drugs were l-thy-
roxine (14.8%), proton pump inhibitors (5.5%), and vitamin
D (5.9%); drugs are listed in Table 7. Some drugs such as
SSRIs that might also be used for the treatment of FMS
symptoms, in these cases, were explicitly prescribed for other
indications, e.g., depression.

Table 5: Reasons for discontinuing medication given in % of treatment episodes.

No e!ect (%) Side e!ects (%) No reason given (%) N
Amitriptyline 42.3 57.7 8.8 57
NSAIDs 83.7 16.3 7.5 53
SNRI 42.4 57.6 0 33
Pregabalin 48.3 51.7 0 29
Weak opioids 74.1 25.9 0 27
Metamizole 57.1 28.6 14.3 14
Flupirtine 84.6 7.7 7.7 13
Acetaminophen 100.0 0.0 0 12
SSRI 81.8 18.2 0 11
Strong opioids 60.0 40.0 0 5
COX-2 inhibitors 100.0 0.0 0 2
Cyclobenzaprine 33.3 33.3 33.3 3
Corticosteroids 100.0 0.0 0 1
Lidocaine 100.0 0.0 0 1
All 60.1 34.1 5.8 261
N, the total number of treatments with the respective drug in the past.

Table 6: Correlations between the use of certain classes of medication and clinical symptoms and the IENFD in the lower leg.

Medication Questionnaire (CC; p value)
No medication STAI (0.18; 0.02)
Weak opioid GCPS disability due to pain (−0.16; 0.03)
Strong opioid O’ Leary (0.23; 0.005)

NSAID NPSI (0.17; 0.02) GCPS grade
(0.19; 0.01) ADS (0.2; 0.01)

SNRI Pain Catastrophizing Scale (0.18; 0.02) FIQ (0.016; 0.04) O′
Leary (−0.2; 0.01)

IENFD lower leg
(−0.25; 0.001)

Muscle relaxant GCPS disability due to pain (−0.15; 0.04) ADS (−0.1; 0.04)
Guaifenesin IENFD lower leg (−0.2; 0.01)
Flupirtine Paresthesia (0.2; 0.01)
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(p ! 0.02) in the “O Ĺeary/Sant voiding and pain indices,”
which asks about urinary problems. Since these correlation
analyses had an exploratory purpose to enable us to test
hypotheses from them later in large cohort studies, we did not
apply the Bonferroni correction. "ese data should therefore
be regarded as pilot results and warrant replication.

3.6. Dosage of FMS Analgesic Medication. Only 29.6% of
FMS patients took recommended medication according to
the German FMS guideline [8]. In the group of patients
taking pregabalin, 25% used the recommended dosage of
150–450mg/day, while 75% of patients used a lower dose
(median 75mg/d, range 25–500mg/d). For amitriptyline,
recommended doses between 10mg/d and 50mg/d were
used by 84.2% patients, in 10.5% of cases, the dose was lower,
and in 5.3% of cases, the dose was higher (median 25mg/d,

range 10–75mg/d). Two patients took an SSRI such as
#uoxetine (recommended dosage 20–40mg/d) for an ac-
companying depressive disorder: one of these patients was
underdosed (10mg/d) and the other overdosed (50mg/d).
We did not detect any overdoses in our cohort for the
frequently used drugs: metamizole (maximum recom-
mended dose 4000mg/d), COX-2 inhibitors such as etor-
icoxib (maximum recommended dose 120mg/d) and
acetaminophen (maximum recommended dose 4000mg/d),
and NSAIDs, such as ibuprofen (maximum recommended
dose 2400mg/d).

3.7. Medication due to Comorbidities. As shown in Table 7,
22.9% of the patients had no other comorbidities requiring
drug treatment. "e three most frequently treated comor-
bidities were thyroid dysfunction (16.7%), arterial hyper-
tension (13.2%), and depression (7.6%). Table 7 shows the
respective medication that was taken for each of these
conditions. "e most commonly taken drugs were l-thy-
roxine (14.8%), proton pump inhibitors (5.5%), and vitamin
D (5.9%); drugs are listed in Table 7. Some drugs such as
SSRIs that might also be used for the treatment of FMS
symptoms, in these cases, were explicitly prescribed for other
indications, e.g., depression.

Table 5: Reasons for discontinuing medication given in % of treatment episodes.

No e!ect (%) Side e!ects (%) No reason given (%) N
Amitriptyline 42.3 57.7 8.8 57
NSAIDs 83.7 16.3 7.5 53
SNRI 42.4 57.6 0 33
Pregabalin 48.3 51.7 0 29
Weak opioids 74.1 25.9 0 27
Metamizole 57.1 28.6 14.3 14
Flupirtine 84.6 7.7 7.7 13
Acetaminophen 100.0 0.0 0 12
SSRI 81.8 18.2 0 11
Strong opioids 60.0 40.0 0 5
COX-2 inhibitors 100.0 0.0 0 2
Cyclobenzaprine 33.3 33.3 33.3 3
Corticosteroids 100.0 0.0 0 1
Lidocaine 100.0 0.0 0 1
All 60.1 34.1 5.8 261
N, the total number of treatments with the respective drug in the past.

Table 6: Correlations between the use of certain classes of medication and clinical symptoms and the IENFD in the lower leg.

Medication Questionnaire (CC; p value)
No medication STAI (0.18; 0.02)
Weak opioid GCPS disability due to pain (−0.16; 0.03)
Strong opioid O’ Leary (0.23; 0.005)

NSAID NPSI (0.17; 0.02) GCPS grade
(0.19; 0.01) ADS (0.2; 0.01)

SNRI Pain Catastrophizing Scale (0.18; 0.02) FIQ (0.016; 0.04) O′
Leary (−0.2; 0.01)

IENFD lower leg
(−0.25; 0.001)

Muscle relaxant GCPS disability due to pain (−0.15; 0.04) ADS (−0.1; 0.04)
Guaifenesin IENFD lower leg (−0.2; 0.01)
Flupirtine Paresthesia (0.2; 0.01)

Pain Research and Management 5



Cochrane
Library

 

Cochrane Database of Systematic Reviews

  Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in
adults (Review)

 

  Derry S, Wi"en PJ, Häuser W, Mücke M, Tölle TR, Bell RF, Moore RA  

  Derry S, Wi"en PJ, Häuser W, Mücke M, Tölle TR, Bell RF, Moore RA. 
Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in adults. 
Cochrane Database of Systematic Reviews 2017, Issue 3. Art. No.: CD012332. 
DOI: 10.1002/14651858.CD012332.pub2.

 

  www.cochranelibrary.com  

Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in adults (Review) 

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane
Library

 

Cochrane Database of Systematic Reviews

  Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in
adults (Review)

 

  Derry S, Wi"en PJ, Häuser W, Mücke M, Tölle TR, Bell RF, Moore RA  

  Derry S, Wi"en PJ, Häuser W, Mücke M, Tölle TR, Bell RF, Moore RA. 
Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in adults. 
Cochrane Database of Systematic Reviews 2017, Issue 3. Art. No.: CD012332. 
DOI: 10.1002/14651858.CD012332.pub2.

 

  www.cochranelibrary.com  

Oral nonsteroidal anti-inflammatory drugs for fibromyalgia in adults (Review) 

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Included studies

We included six studies in our review as randomised, double-blind
studies in suitably characterised fibromyalgia (Goldenberg 1986;
Kravitz 1994; Mahagna 2016; Quijada-Carrera 1996; Russell 1991;
Yunus 1989). In these studies the mean age of participants was
between 39 and 50 years, and 89% to 100% were women. The
initial pain intensity was recorded as between 60% and 75% of
the maximum on the scale (equivalent to 6.0 to 7.5 on a 0 to 10
numerical rating scale (NRS)).

Participants excluded from the studies were those typical of chronic
pain studies with NSAIDs - pregnancy, breast feeding, previous
peptic ulcer or bleeding, sensitivity or allergy, or serious medical
conditions or (in Kravitz 1994) major psychiatric disorder. Of note,
four studies explicitly excluded participants with inflammatory
rheumatic diseases (Kravitz 1994; Mahagna 2016; Quijada-Carrera
1996; Russell 1991) and one other study (Yunus 1989) probably
did so. Most probably, four studies excluded participants with
osteoarthritis (Mahagna 2016; Quijada-Carrera 1996; Russell 1991;
Yunus 1989).

Diagnostic criteria used were those of Yunus 1981 (Goldenberg
1986; Kravitz 1994; Yunus 1989), ACR 1990 (Wolfe 1990) (Mahagna
2016; Quijada-Carrera 1996), and Russell 1986 (Russell 1991);
Russell 1991 noted that almost all included participants also met

the diagnostic criteria of ACR 1990 and Yunus 1981. Studies were all
conducted in an outpatient setting, in Israel, Spain, and the USA. All
the studies reported some degree of industry funding.

NSAIDs tested were etoricoxib 90 mg daily (Mahagna 2016),
ibuprofen 2400 mg daily (Kravitz 1994; Russell 1991; Yunus 1989),
naproxen 1000 mg daily (Goldenberg 1986), and tenoxicam 20
mg daily (Quijada-Carrera 1996). In these parallel-group studies,
146 participants received NSAID and 146 placebo. The duration of
treatment in the double-blind phase varied; three weeks (Yunus
1989), five weeks (Kravitz 1994), six weeks (Goldenberg 1986;
Mahagna 2016; Russell 1991), and eight weeks (Quijada-Carrera
1996). All NSAIDs and analgesics were discontinued between three
days and three weeks before the initial visit.

Data extracted from the six included studies are in Appendix 6.

Excluded studies

We excluded four full-text articles because they were not double-
blind (Fossaluzza 1992), or because the condition studied was not
fibromyalgia (Donald 1980; Le Gallez 1988; Schorn 1986).

Risk of bias in included studies
Oxford Quality Scores were 3/5 for four studies and 4/5 for two
studies. Results for risk of bias are shown in Figure 2.

 
Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies

 
Allocation

No study adequately described the method of allocation or
allocation concealment.

Blinding

Only one study gave details to indicate that placebo and active
drugs were matched (Yunus 1989). Participants reported their own
pain scores in all studies, and these were consequently assessed as
low risk of bias for e"icacy, but their assessment of adverse events
was generally unclear.

Incomplete outcome data

For three studies we considered risk of bias low, because data
on all participants seemed sensibly reported (Goldenberg 1986;
Kravitz 1994; Yunus 1989). For one, the use of LOCF imputation
meant that we judged this unclear (Quijada-Carrera 1996), and
for two we judged the risk of bias high because most secondary
outcomes were not reported or because the results reported were
of a completer analysis (Mahagna 2016; Russell 1991).
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NSAIDs tested wer:
etoricoxib 90 mg daily, 
ibuprofen 2400 mg daily, 
naproxen 1000 mg daily, and 
tenoxicam 20 mg daily; 

146 participants received NSAID and 146 placebo. 

The duration of treatment in the double-blind phase
varied between three and eight weeks. 

6 RCT



Non si sono osservate differenze statisticamente significative tra FANS e placebo nella percentuale di pazienti 
che hanno ottenuto una riduzione del punteggio del dolore di almeno: 
•✓ il 50% (differenza assoluta: -0,07, 95% CI da -0,18 a +0,04) (2 RCT, 146 pazienti) 
•✓ il 30% (differenza assoluta: -0,04, 95% CI da -0,16 a +0,08) (3 RCT, 192 pazienti); 
•✓ nelle interruzioni per eventi avversi (differenza assoluta 0,04, 95% CI da -0,02 a +0,09) (4 RCT, 230 
pazienti); 
•✓ nella percentuale di pazienti che ha avuto reazioni avverse (differenza assoluta 0,08, 
95% CI da -0,03 a +0,19) (4 RCT, 230 pazienti); 
✓ nelle interruzioni per qualunque causa (differenza assoluta 0,03, 95% CI da -0,07 a +0,14) (3 RCT, 192 
pazienti). 
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20 mg daily; 146 participants received NSAID and 146 placebo. The duration of treatment in the double-blind phase varied between three
and eight weeks.

Not all studies reported all the outcomes of interest. Analyses consistently showed no significant di!erence between NSAID and placebo:
substantial benefit (at least 50% pain intensity reduction) (risk di!erence (RD) -0.07 (95% confidence interval (CI) -0.18 to 0.04) 2 studies,
146 participants; moderate benefit (at least 30% pain intensity reduction) (RD -0.04 (95% CI -0.16 to 0.08) 3 studies, 192 participants;
withdrawals due to adverse events (RD 0.04 (95% CI -0.02 to 0.09) 4 studies, 230 participants; participants experiencing any adverse event
(RD 0.08 (95% CI -0.03 to 0.19) 4 studies, 230 participants; all-cause withdrawals (RD 0.03 (95% CI -0.07 to 0.14) 3 studies, 192 participants.
There were no serious adverse events or deaths. Although most studies had some measures of health-related quality of life, fibromyalgia
impact, or other outcomes, none reported the outcomes beyond saying that there was no or little di!erence between the treatment groups.

We downgraded evidence on all outcomes to very low quality, meaning that this research does not provide a reliable indication of the likely
e!ect. The likelihood that the e!ect could be substantially di!erent is very high. This is based on the small numbers of studies, participants,
and events, as well as other deficiencies of reporting study quality allowing possible risks of bias.

Authors' conclusions

There is only a modest amount of very low-quality evidence about the use of NSAIDs in fibromyalgia, and that comes from small, largely
inadequate studies with potential risk of bias. That bias would normally be to increase the apparent benefits of NSAIDs, but no such benefits
were seen. Consequently, NSAIDs cannot be regarded as useful for treating fibromyalgia.

P L A I N   L A N G U A G E   S U M M A R Y

Oral NSAIDs for treating fibromyalgia pain in adults

Bottom line

We found very low-quality evidence that oral non-steroidal anti-inflammatory drugs (NSAIDs) have no e!ect on pain or other symptoms in
people with moderate or severe pain from fibromyalgia. Ibuprofen and diclofenac are common NSAIDs.

Background

Fibromyalgia is characterised by persistent, widespread pain, sleep problems, and fatigue. NSAIDs are drugs with analgesic (pain-killing),
antipyretic (fever-reducing) e!ects, and also with anti-inflammatory e!ects at higher doses. NSAIDs are frequently used to treat rheumatic
diseases.

Our definition of a good result was someone who had a high level of pain relief and was able to keep taking the medicine without side
e!ects that made them want to stop.

Study characteristics

We searched for clinical trials in which NSAIDs were used to treat symptoms of fibromyalgia in adults. The latest search was in January
2017. Six studies satisfied the inclusion criteria, randomising 292 participants to treatment with NSAID or placebo. NSAIDs tested were
etoricoxib 90 mg daily, ibuprofen 2400 mg daily, naproxen 1000 mg daily, and tenoxicam 20 mg daily; 146 participants received NSAID and
146 placebo. Study duration was between three and eight weeks. Not all studies reported the outcomes of interest.

Key results

We found no di!erence between NSAID or placebo for a range of outcomes. Pain reduction by half or better was experienced by 1 in 10 with
NSAID and 2 in 10 with placebo. Pain reduction by a third or better was experienced by about 2 in 10 with both NSAID and placebo. Side
e!ects were experienced by 3 in 10 with NSAID and 2 in 10 with placebo.

Quality of the evidence

The evidence was of very low quality. This means that the research does not provide a reliable indication of the likely e!ect. The chance
that the real e!ect of NSAIDs could be substantially di!erent is very high. Small studies like those in this review tend to overestimate results
of treatment compared to the e!ects found in larger, better studies. The very low-quality evidence and the lack of any obvious benefit
mean that NSAIDs cannot be regarded as useful for the management of fibromyalgia.
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Main results

We added eight new studies with 1979 participants for a total of 18 included studies with 7903 participants. Seven studies investigated
duloxetine and nine studies investigated milnacipran against placebo. One study compared desvenlafaxine with placebo and pregabalin.
One study compared duloxetine with L-carnitine. The majority of studies were at unclear or high risk of bias in three to five domains.

The quality of evidence of all comparisons of desvenlafaxine, duloxetine and milnacipran versus placebo in studies with a parallel
design was low due to concerns about publication bias and indirectness, and very low for serious adverse events due to concerns about
publication bias, imprecision and indirectness. The quality of evidence of all comparisons of duloxetine and desvenlafaxine with other
active drugs was very low due to concerns about publication bias, imprecision and indirectness.

Duloxetine and milnacipran had no clinically relevant benefit over placebo for pain relief of 50% or greater: 1274 of 4104 (31%) on duloxetine
and milnacipran reported pain relief of 50% or greater compared to 591 of 2814 (21%) participants on placebo (risk di!erence (RD) 0.09,
95% confidence interval (CI) 0.07 to 0.11; NNTB 11, 95% CI 9 to 14). Duloxetine and milnacipran had a clinically relevant benefit over placebo
in patient's global impression to be much or very much improved: 888 of 1710 (52%) on duloxetine and milnacipran (RD 0.19, 95% CI 0.12
to 0.26; NNTB 5, 95% CI 4 to 8) reported to be much or very much improved compared to 354 of 1208 (29%) of participants on placebo.
Duloxetine and milnacipran had a clinically relevant benefit compared to placebo for pain relief of 30% or greater. RD was 0.10; 95% CI
0.08 to 0.12; NNTB 10, 95% CI 8 to 12. Duloxetine and milnacipran had no clinically relevant benefit for fatigue (SMD -0.13, 95% CI -0.18 to
-0.08; NNTB 18, 95% CI 12 to 29), compared to placebo. There were no di!erences between either duloxetine or milnacipran and placebo
in reducing sleep problems (SMD -0.07; 95 % CI -0.15 to 0.01). Duloxetine and milnacipran had no clinically relevant benefit compared to
placebo in improving health-related quality of life (SMD -0.20, 95% CI -0.25 to -0.15; NNTB 11, 95% CI 8 to 14).

There were 794 of 4166 (19%) participants on SNRIs who dropped out due to adverse events compared to 292 of 2863 (10%) of participants
on placebo (RD 0.07, 95% CI 0.04 to 0.10; NNTH 14, 95% CI 10 to 25). There was no di!erence in serious adverse events between either
duloxetine, milnacipran or desvenlafaxine and placebo (RD -0.00, 95% CI -0.01 to 0.00).

There was no di!erence between desvenlafaxine and placebo in e!icacy, tolerability and safety in one small trial.

There was no di!erence between duloxetine and desvenlafaxine in e!icacy, tolerability and safety in two trials with active comparators
(L-carnitine, pregabalin).

Authors' conclusions

The update did not change the major findings of the previous review. Based on low- to very low-quality evidence, the SNRIs duloxetine and
milnacipran provided no clinically relevant benefit over placebo in the frequency of pain relief of 50% or greater, but for patient's global
impression to be much or very much improved and in the frequency of pain relief of 30% or greater there was a clinically relevant benefit.
The SNRIs duloxetine and milnacipran provided no clinically relevant benefit over placebo in improving health-related quality of life and
in reducing fatigue. Duloxetine and milnacipran did not significantly di!er from placebo in reducing sleep problems. The dropout rates
due to adverse events were higher for duloxetine and milnacipran than for placebo. On average, the potential benefits of duloxetine and
milnacipran in fibromyalgia were outweighed by their potential harms. However, a minority of people with fibromyalgia might experience
substantial symptom relief without clinically relevant adverse events with duloxetine or milnacipran.

We did not find placebo-controlled studies with other SNRIs than desvenlafaxine, duloxetine and milnacipran.

P L A I N   L A N G U A G E   S U M M A R Y

Serotonin and noradrenaline reuptake inhibitors for fibromyalgia

Bottom line

Duloxetine and milnacipran may reduce pain in people with fibromyalgia. However, some of these people may also experience side e!ects,
such as nausea (feeling sick) and drowsiness. A minority of people with fibromyalgia experience symptom relief without side e!ects from
duloxetine and milnacipran.

Background

People with fibromyalgia o"en have chronic (longer than three months) widespread pain, as well as problems with sleep, thinking and
exhaustion. They o"en report poor health-related quality of life. There is no cure for fibromyalgia at present, so the treatments aim to
relieve the symptoms and to improve health-related quality of life.

Serotonin and noradrenaline are chemicals which are produced by the human body, involved in the regulation of pain, sleep and mood.
Low concentrations of serotonin have been reported in people with fibromyalgia. Serotonin and noradrenaline reuptake inhibitors (SNRIs)
are a class of antidepressants that increase the concentration of serotonin and noradrenaline in the brain.

Study characteristics

Serotonin and noradrenaline reuptake inhibitors (SNRIs) for fibromyalgia (Review)
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a  b s t  r a c  t

Objectives:  Efforts  have  been  made  to standardise evidence-based  practice, but clinical  practice  guidelines
do not  always follow  strict development  methods.  The objective  of this review  is to  identify  the  current
guidelines,  analyse the  variability  of its  recommendations  and  make  a  synthesis  for  clinical  practice.
Materials  and  methods:  A  systematic  review of clinical  practice guidelines  was made  in electronic
databases  and guidelines  databases;  using “fibromyalgia”  AND [“guideline”  OR “Clinical  Practice  guide-
line”] as  terms,  from  January 2003 to July  2013.  Guidelines  were  selected  according  to the  following
criteria:  (a) aimed  to fibromyalgia treatment  in adults;  (b)  based  on  scientific  evidence, systematically
searched;  (c)  evidence levels and  strength  of recommendation included;  (d) written  in English  or  Spanish.
Results:  From 249 initial  results,  six guides fulfilled  the  inclusion  criteria.  Clinical  practice guidelines
analysed in this review  show great variability  both in  the presence and level of  evidence  and in  the
strength  of recommendation of many  treatments. Physical exercise and  cognitive-behavioural  therapy
are  first-line  treatments, showing  high  level of  evidence.  Amitriptyline,  used for  short  periods  of time
for  pain  control, is the  pharmacologic treatment  with  the  most solid evidence.  The multimodal  approach
reported  better  results than  the  isolated  application of any  treatment.
Conclusions:  Final recommendations in this  review identify  optimal  treatments, facilitating  the  translation
of evidence into  practice  and  enabling  more efficient and  effective  quality  care.

© 2014  Elsevier España,  S.L.U. and  Sociedad Española  de  Reumatología  y  Colegio  Mexicano  de
Reumatología.  All  rights  reserved.

«Abordaje  clínico  de  la  fibromialgia:  síntesis  de  recomendaciones  basadas  en la
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r e  s  u m  e  n

Objetivos:  Se han hecho esfuerzos  en  estandarizar  una práctica basada  en  la evidencia,  pero las guías
de  práctica clínica no siempre  siguen  métodos  rigurosos de  desarrollo. El objetivo  de  esta  revisión  es
identificar  las  guías  actuales, analizar  la variabilidad  de  sus  recomendaciones y hacer  una síntesis  para
su  uso  clínico.
Material y método: Se  realizó  una  búsqueda  sistemática  de  guías  de  práctica  clínica  en  las  bases  de datos
electrónicas  y bases  de  guías;  con  los términos:  “fibromyalgia”  AND  [“guideline” OR  “Clinical  Practice
guideline”], desde  enero de  2003 a julio de  2013.  Se  seleccionaron las  guías  según  los siguientes criterios:
(a) dirigidas al  tratamiento  de  la  fibromialgia  en población  adulta, (b)  basadas  en  evidencia  científica,
buscada  de  forma  sistemática,  (c) incluyen niveles de  evidencia  y  fuerza  de  recomendación,  (d) escritas
en  inglés o  español.
Resultados: De  los  249  resultados,  6 guías  cumplieron  con  los criterios  de  inclusión. Las guías analizadas
en  esta  revisión muestran gran variabilidad tanto  en presencia  como en  nivel  de  evidencia  y  fuerza
de  recomendación  de  muchos  tratamientos.  El  ejercicio  físico  y  la terapia  cognitivo-conductual son las
terapias  de  primera elección,  con alto  nivel de  evidencia.  La amitriptilina,  usada  por  periodos  cortos  para

! Please cite this article as: Ángel García D, Martínez Nicolás I, Saturno Hernández PJ. «Abordaje clínico de la fibromialgia: síntesis de recomendaciones basadas en  la
evidencia, una revisión sistemática». Reumatol Clin. 2016;12:65–71.
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Key Points

Question

What pharmacological treatments for adults with fibromyalgia are associated with the highest efficacy and acceptability?

Findings

In this systematic review and network meta-analysis of 36 randomized clinical trials (11 930 patients with fibromyalgia), duloxetine (120 mg) was
associated with higher efficacy in treating pain and depression, while amitriptyline was associated with higher efficacy and acceptability in
improving sleep, fatigue, and health-related quality of life outcomes.

Meaning

These findings suggest that with the heterogeneity of fibromyalgia symptoms, pharmacological treatments should be tailored to individual
symptoms, including pain, sleep problems, depressed mood, fatigue, and health-related quality of life.

Abstract

Importance

Amitriptyline is an established medication used off-label for the treatment of fibromyalgia, but pregabalin, duloxetine, and milnacipran are the
only pharmacological agents approved by the US Food and Drug Administration (FDA) to treat fibromyalgia.

Objective

To investigate the comparative effectiveness and acceptability associated with pharmacological treatment options for fibromyalgia.

Data Sources

Searches of PubMed/MEDLINE, Cochrane Library, Embase, and Clinicaltrials.gov were conducted on November 20, 2018, and updated on July
29, 2020.

Study Selection

Randomized clinical trials (RCTs) comparing amitriptyline or any FDA-approved doses of investigated drugs.

Data Extraction and Synthesis

This study follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses reporting guideline. Four independent reviewers
extracted data using a standardized data extraction sheet and assessed quality of RCTs. A random-effects bayesian network meta-analysis (NMA)
was conducted. Data were analyzed from August 2020 to January 2021.

Main Outcomes and Measures

Comparative effectiveness and acceptability (defined as discontinuation of treatment owing to adverse drug reactions) associated with
amitriptyline (off-label), pregabalin, duloxetine, and milnacipran (on-label) in reducing fibromyalgia symptoms. The following doses were
compared: 60-mg and 120-mg duloxetine; 150-mg, 300-mg, 450-mg, and 600-mg pregabalin; 100-mg and 200-mg milnacipran; and amitriptyline.
Effect sizes are reported as standardized mean differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous outcomes with
95% credible intervals (95% CrIs). Findings were considered statistically significant when the 95% CrI did not include the null value (0 for SMD
and 1 for OR). Relative treatment ranking using the surface under the cumulative ranking curve (SUCRA) was also evaluated.

Results

A total of 36 studies (11 930 patients) were included. The mean (SD) age of patients was 48.4 (10.4) years, and 11 261 patients (94.4%) were
women. Compared with placebo, amitriptyline was associated with reduced sleep disturbances (SMD, −0.97; 95% CrI, −1.10 to −0.83), fatigue
(SMD, −0.64; 95% CrI, −0.75 to −0.53), and improved quality of life (SMD, −0.80; 95% CrI, −0.94 to −0.65). Duloxetine 120 mg was
associated with the highest improvement in pain (SMD, −0.33; 95% CrI, −0.36 to −0.30) and depression (SMD, −0.25; 95% CrI, −0.32 to −0.17)
vs placebo. All treatments were associated with inferior acceptability (higher dropout rate) than placebo, except amitriptyline (OR, 0.78; 95% CrI,
0.31 to 1.66). According to the SUCRA-based relative ranking of treatments, duloxetine 120 mg was associated with higher efficacy for treating
pain and depression, while amitriptyline was associated with higher efficacy for improving sleep, fatigue, and overall quality of life.

Conclusions and Relevance

These findings suggest that clinicians should consider how treatments could be tailored to individual symptoms, weighing the benefits and
acceptability, when prescribing medications to patients with fibromyalgia.

Introduction

Fibromyalgia is a common illness characterized by widespread chronic pain, physical exhaustion, cognitive difficulties, depressed mood, sleep
problems, and deteriorated quality of life (QoL).  In the general population, the prevalence of fibromyalgia symptoms ranges between 2% and
4%.  The symptoms of fibromyalgia reduce health-related QoL, and pharmacological treatments can improve health outcomes.

Three drugs are approved by the US Food and Drug Administration (FDA): the gabapentinoid pregabalin (approved in 2007) and serotonin and
norepinephrine reuptake inhibitors (SNRIs) duloxetine (in 2008) and milnacipran (in 2009). Amitriptyline, a tricyclic antidepressant, is commonly
used off-label for pain relief, fatigue, sleep disturbance, depression, and improving QoL for patients with fibromyalgia.  Despite the well-
established value of using amitriptyline for fibromyalgia, the off-label policy renders defining the true efficacy and acceptability profile of the drug
ambiguous.  The lack of head-to-head trials with FDA-approved treatments makes comparing the available treatments difficult. Notably, the 3
FDA-approved medications account for an estimated 70% of prescribed drugs for fibromyalgia treatment.  A comparative evaluation of these
FDA-approved medications with the most commonly used off-label treatment (amitriptyline) could guide clinicians in medical decision-making.

To our knowledge, no published studies have explicitly evaluated the comparative health outcomes of amitriptyline vs the FDA-approved drugs.
Traditional pairwise meta-analysis, in which all included studies compare the same intervention with the same comparator, is not feasible to
conduct because of the lack of direct comparisons between some treatments. Network meta-analysis (NMA) combines the direct and indirect
sources of evidence associated with outcomes of a drug use, adding extra strength to the evidence.  As such, it could be used to compare
fibromyalgia treatments, circumventing the problems currently associated with their evaluation using the traditional pairwise meta-analysis
approach. Hence, we performed an NMA of randomized clinical trials (RCTs) to evaluate the effectiveness and acceptability associated with
amitriptyline and FDA-approved drugs for treating fibromyalgia.

Methods

The reporting of this NMA follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline, and
the PRISMA extension statement for Reporting of Systematic Reviews Incorporating Network Meta-analysis of health care interventions
(PRISMA-NMA).  The study is registered with PROSPERO, number CRD42018116204. First, we conducted a systematic review of the
literature before conducting the NMA by pooling comparable studies that met our study’s eligibility criteria. An NMA was conducted rather than
the traditional pairwise meta-analysis because it enables comparison of pooled estimates using direct and indirect sources of evidence.

Literature Review

The MEDLINE/PubMed, Embase, Cochrane Library, and ClinicalTrials.gov databases were searched, from their inception until November 20,
2018, and updated on July 29, 2020. Key search terms included fibromyalgia, pregabalin, duloxetine, milnacipran, and amitriptyline. The study
protocol and full search strategy are described in eAppendix 1 and eAppendix 2 in the Supplement. Reference lists of the selected articles were
examined to ensure that all relevant articles were identified. Titles and abstracts were independently screened by 4 investigators (H.M.F., H.G.,
I.Y., and I.S.), and potentially relevant articles were selected for full-text screening. Any disagreement was resolved by consultation with a fifth
investigator (T.E.). The study protocol and changes made to the protocol are provided eAppendix 3 in the Supplement.

Study Selection

Double-blind RCTs comparing the off-label use of amitriptyline and FDA-approved doses of pregabalin, duloxetine, or milnacipran head-to-head
or with placebo in adults (aged ≥18 years) with fibromyalgia were included, according to the post– and pre–American College of Rheumatology
(ACR) criteria for diagnosing fibromyalgia.  Studies were excluded if they were not RCTs, used other comparators (such as non-FDA
approved doses of pregabalin, duloxetine, and milnacipran, intravenous lidocaine combined with amitriptyline, growth hormone, desvenlafaxine,
all opioids, phenytoin, fluoxetine, paroxetine, cyclobenzaprine, and clonazepam), were published in languages other than English, involved
nonhuman participants, or had fewer than 5 participants in any treatment group.

Data Extraction and Outcome Measures

Four investigators (H.M.F., H.G., I.Y., and I.S.) independently extracted the data using the a priori standardized data extraction sheet. Outcomes
included were pain, sleep problems, depression, fatigue, QoL, and acceptability (defined as discontinuations associated with adverse drug
reactions). The hierarchy of tools for patient-reported outcomes assessment is shown in eTable 1 in the Supplement.

All trials were independently graded for validity by the same 4 investigators using the Jadad scale, which scores randomization, double-blinding,
and patient withdrawals, giving an aggregate score for each trial (range, 0-5, with 0 indicating the weakest and 5 the strongest).

Risk of Bias Assessment

Risk of bias was assessed by 2 investigators (I.Y. and H.M.F.) using the Cochrane Risk of Bias Tool.  Each study was classified as having low,
medium, or high risk of bias.

Assessment of Clinical Assumptions

Transitivity is the distribution of patient and study characteristics that are potential modifiers of treatment outcomes and must be sufficiently
similar across trials before an indirect comparison. It is a fundamental assumption underlying NMA.  The credibility of transitivity in the data
was evaluated by qualitatively assessing the distribution of the potential modifiers across the different direct comparisons.

Statistical Analysis

We performed an NMA for each outcome using a bayesian multiple treatment comparison with random effects. Noninformative (vague) priors
(mean = 0; variance = 10000) were used for all parameters to render them a priori independent, and to ensure the results were primarily driven by
the data.  All eligible trials and subgroups, excluding trials that did not report the effect estimates of the interventions, were analyzed. The
summary odds ratios (ORs) for the acceptability (dichotomous) outcome and standardized mean differences (SMDs) for the pain, sleep problems,
depression, fatigue, and QoL (continuous) outcomes were determined.  Findings were considered statistically significant when the 95% credible
interval (CrI) did not include the null value (0 for SMD and 1 for OR). For clinical interpretation, Cohen d for effect size was used; an SMD less
than 0.40 was a small difference between the experimental and control groups; 0.40 to 0.70, a moderate difference; and greater than 0.70, a large
difference.  When no variability measures were reported, imputation of the maximum SD from another study using the same measurement scale
was performed.  When studies did not report mean change, these values were calculated as the arithmetic difference between baseline and follow-
up.

In this NMA, group-level data were used; the binomial likelihood was used for dichotomous and the normal likelihood for continuous outcomes.
A random-effects model was computed using the Markov chain Monte Carlo (MCMC) methods with Gibbs sampling based on simulations of 50 
000 iterations of 3 chains.  To avoid the burn-in period, the first 10 000 iterations were rejected.

The restricted maximum likelihood estimation method was used to estimate the heterogeneity, assuming a common estimate for heterogeneity
variance among different comparisons for each outcome. Consistency was evaluated by examining the agreement between direct and indirect
estimates in all closed loops and by assuming loop-specific heterogeneity using the loop-specific approach.  To assess the consistency of the
evidence, a node-splitting analysis was also conducted for each comparison in the treatment network that had both direct and indirect sources of
evidence. In this approach, 1 of the treatment comparisons is split into a parameter for both direct and indirect evidence to determine if they
agree.

Rank probabilities were summarized using the surface under the cumulative ranking (SUCRA) curve and with a rankogram plot, considering the
location and all the relative treatment effects.  The SUCRA value would be 0 when a treatment is certain to be the worst and 1 when it is certain
to be the best. A random-effects NMA within a bayesian framework using MCMC was performed using WinBUGS software, version 1.4.3 (MRC
Biostatistics Unit).  The statistical evaluation of inconsistency and production of network graphs and summary figures were conducted using
network package in the Stata statistical software, version 15.1 (StataCorp).  Data were analyzed from August 2020 to January 2021.

To evaluate whether small studies tended to yield different results, comparison-adjusted funnel plots were evaluated for each outcome.
Sensitivity analyses were conducted in which studies with a sample size of 100 participants or fewer were excluded, to assess the robustness of the
findings.

Results

Characteristics and Risk of Bias of the Included Studies

The literature search retrieved 1415 records; of these, 36 RCTs with 11 930 participants were included (Figure 1). The median (range) follow-up
was 12 weeks (4-52). A total of 30 studies had a parallel design,
whereas 3 studies had a crossover design.  There were 33 studies that used the ACR 1990 criteria for the classification and diagnosis of
fibromyalgia,  2 studies used Yunus criteria,  and 1 study used the
Smyth criteria (eTable 2 in the Supplement).  The risk of bias assessment is reported in eTable 3 in the Supplement. Network diagrams for
eligible comparisons for the outcomes are shown in Figure 2; eFigure 1 in the Supplement presents the network plots weighted by the risk of bias.

We found 10 clinical trials that evaluated amitriptyline,  11 trials that evaluated milnacipran,  8
trials that evaluated duloxetine,  and 7 trials that evaluated pregabalin (eTable 2 in the Supplement).

Evaluation of Clinical Assumptions

The mean (SD) age of participants was 48.4 (10.4) years; 11 261 participants were women (94.4%). The distribution of age, sex, and fibromyalgia
diagnosis was comparable across studies. Hence, the transitivity assumption was plausible (eTable 2 in the Supplement).

Evaluation of Statistical Inconsistency

The loop-specific approach did not suggest any inconsistency between closed loops, except in the placebo–milnacipran 100 mg–milnacipran 200
mg loop for acceptability. Furthermore, the node-splitting approach did not suggest the presence of statistical inconsistency for any outcome
(eTable 4 in the Supplement).

Outcomes

Pain A total of 35 trials assessed pain (11 423 patients).  Of
these, the Visual Analogue Scale (VAS) was used in 18 trials ; Brief Pain Inventory, 9
trials ; Numeric Rating Scale, 7 trials ; and Fibromyalgia Impact Questionnaire (FIQ), 1 trial  (eTable 1 and
eTable 2 in the Supplement).

Compared with placebo, duloxetine 120 mg was associated with the highest pain reduction (SMD, −0.33; 95% CrI, −0.36 to −0.30), followed by
pregabalin 450 mg (SMD, −0.30; 95% CrI, −0.32 to −0.27). Milnacipran 100 mg was associated with the lowest reduction in pain (SMD, −0.17;
95% CrI, −0.20 to −0.15). According to SUCRA, duloxetine 120 mg (99.1%) and pregabalin 450 mg (86.8%) were associated with the highest
probability of effectiveness for fibromyalgia pain (eTable 5 and eFigure 2 in the Supplement).

Sleep A total of 16 trials (4452 patients) assessed sleep. Of these, 6  used VAS, 3  used
Brief Pain Inventory, 3  used the Medical Outcomes Study Sleep Scale (MOS), 2  used Numeric Rating Scale, 1  used the Jenkins
Scale, and 1  used the Sleep Quality Scale.

Although all the treatments, except milnacipran 200 mg, were associated with reduced sleep problems, amitriptyline was associated with the
highest improvement compared with placebo (SMD, −0.97; 95% CrI, −1.10 to −0.83), followed by pregabalin 600 mg (SMD, −0.60; 95% CrI,
−0.67 to −0.54). Duloxetine 60 mg was associated with the least improvement (SMD, −0.21; 95% CrI, −0.30 to −0.13). According to SUCRA,
amitriptyline (98.3%) and pregabalin 600 mg (82%) were associated with the highest probability of effectiveness on sleep (eTable 6 and eFigure 3
in the Supplement).

Depression A total of 19 trials  (8138 patients) evaluated depression in fibromyalgia. Of these,
8  used Beck Depression Inventory, 5  used Hamilton Depression Rating Scale, 3  used Hospital Anxiety and
Depression Scale, 2  used VAS, and 1  used FIQ.

Compared with placebo, duloxetine 120 mg (SMD, −0.25; 95% CrI, −0.32 to −0.17), duloxetine 60 mg (SMD, −0.24; 95% CrI, −0.27 to −0.20),
pregabalin 600 mg (SMD, −0.23; 95% CrI, −0.28 to −0.17), pregabalin 300 mg (SMD, −0.22; 95% CrI, −0.26 to −0.19), pregabalin 450 mg
(SMD, −0.14; 95% CrI, −0.18 to −0.09), milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.12 to −0.07), milnacipran 200 mg (SMD, −0.07; 95%
CrI, −0.10 to −0.04), and pregabalin 150 mg (SMD, −0.04; 95% CrI, −0.07 to −0.02) were associated with improved depression. Amitriptyline
was not significantly different from placebo. According to SUCRA, duloxetine 120 mg (88.4%), duloxetine 60 mg (85.9%), and pregabalin 600 mg
(80.3%) were associated with the highest probability of effectiveness on depression (eTable 7 and eFigure 4 in the Supplement).

Fatigue A total of 21 trials  (8172 patients) evaluated fatigue. Of these, 9  used
Multidimensional Fatigue Inventory, 6  used VAS, 3  used FIQ, 2  used Multidimensional Assessment of Fatigue Global
Index, and 1  used Fatigue Severity Scale.

All treatments were associated with improved fatigue; amitriptyline was associated with the greatest improvement (SMD, −0.64; 95% CrI, −0.75
to −0.53), followed by pregabalin 150 mg (SMD, −0.27; 95% CrI, −0.29 to −0.24), and pregabalin 600 mg (SMD, −0.25; 95% CrI, −0.36 to
−0.14). Milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.14 to −0.05) and duloxetine 120 mg (SMD, −0.12; 95% CrI, −0.16 to −0.08) were
associated with the least improvement in fatigue. According to SUCRA, amitriptyline (100%) and pregabalin 150 mg (83.8%) were associated
with the highest probability of effectiveness on fatigue (eTable 8 and eFigure 5 in the Supplement).

Quality of Life A total of 25 trials  (10 219 patients) evaluated QoL. Of these,
18  used FIQ, 4  used the Short Form 36 Health Survey, 1  used Sickness Impact Profile, 1
used patient global evaluation of fibromyalgia symptoms by VAS, and 1  used the General Health Questionnaire.

Compared with placebo, amitriptyline (SMD, −0.80; 95% CrI, −0.94 to −0.65), duloxetine 120 mg (SMD, −0.39; 95% CrI, −0.55 to −0.23),
duloxetine 60 mg (SMD, −0.22; 95% CrI, −0.35 to −0.09), pregabalin 450 mg (SMD, −0.18; 95% CrI, −0.29 to −0.06), pregabalin 300 mg
(SMD, −0.14; 95% CrI, −0.23 to −0.06), and pregabalin 150 mg (SMD, −0.12; 95% CrI, −0.23 to −0.02) were associated with improved QoL.
Pregabalin 600 mg, milnacipran 100 mg, and milnacipran 200 mg were not associated with improved QoL. According to SUCRA, amitriptyline
(100%) and duloxetine 120 mg (88.4%) were associated with the highest probability of effectiveness on QoL (eTable 9 and eFigure 6 in the
Supplement).

Acceptability There were 26 trials  (9833 patients) that evaluated discontinuations
associated with adverse drug reactions. Amitriptyline did not differ from placebo (OR, 0.78; 95% CrI, 0.31-1.66), while all the other treatments
were associated with lower acceptability. According to SUCRA, amitriptyline (93.2%) was associated with the highest probability of being the
most acceptable (eTable 10, eTable 11, and eFigure 7 in the Supplement).

Simultaneous Ranking of the Interventions

Figure 3 presents SUCRA for the following outcome comparisons: pain vs acceptability; pain vs sleep; pain vs depression; pain vs QoL;
depression vs sleep; fatigue vs sleep. The rest of the simultaneous ranking of interventions are presented in eFigure 8 in the Supplement.

Additional Analyses

Comparison-adjusted funnel plots suggested a publication bias for pain (1 trial each for milnacipran 100 mg and 200 mg with biased estimates
favoring the drugs) (eFigure 2F in the Supplement), and QoL (1 trial for duloxetine 60 mg and 1 for milnacipran 200 mg with biased outcomes
against the drugs) (eFigure 6F in the Supplement). There was no evidence of publication bias for sleep (eFigure 3F in the Supplement), depression
(eFigure 4F in the Supplement), fatigue (eFigure 5F in the Supplement), or acceptability (eFigure 7D in the Supplement).

The results of the sensitivity analyses are presented in eFigure 9 and eTable 12 in the Supplement. In the sensitivity analysis, all treatments except
amitriptyline and pregabalin 150 mg were associated with improvements in pain (SMD between −0.17 and −0.48) compared with placebo. All
pregabalin doses were associated with improved sleep (SMD between −0.55 and −0.80). None of the included treatments were associated with
better outcomes than placebo for depression. Pregabalin 150 mg, pregabalin 600 mg, duloxetine 60 mg, milnacipran 100 mg, and milnacipran 200
mg were associated with improved fatigue (SMD between −0.11 and −0.31). Pregabalin 300 mg, pregabalin 450 mg, duloxetine 60 mg, and
duloxetine 120 mg were associated with improved QoL (SMD between −0.19 and −0.37).

Discussion

This systematic review and NMA study of 36 double-blind randomized clinical trials, which included 11 930 patients, assessed the comparative
effectiveness and acceptability associated with amitriptyline compared with FDA-approved treatments for reducing the symptoms of fibromyalgia
in adults. The NMA found that off-label use of amitriptyline was associated with large improvement in sleep and QoL, a moderate improvement in
fatigue, a small improvement in pain, and was not associated with improvement in depression compared with placebo. Duloxetine 120 mg was
associated with improvment in all effectiveness outcomes, with the greatest improvements in pain and depression.

We also found that pregabalin 600 mg, 450 mg, and 150 mg were associated with a moderate improvement in sleep symptoms. Although
pregabalin 600 mg was associated with improved QoL, pregabalin generally showed only a small improvements in the other measured symptoms.
Milnacipran 100 mg was associated with small improvements in all outcomes except QoL; milnacipran 200 mg was associated with small
reductions in pain, depression, and fatigue, but did not improve sleep and QoL outcomes. Pregabalin, duloxetine, and milnacipran were associated
with worse acceptability than placebo, while the acceptability outcomes associated with amitriptyline did not significantly differ from placebo.

Most of the results from the SUCRA corroborate previous reviews in confirming the therapeutic outcomes associated with pregabalin, duloxetine,
and milnacipran in the treatment of fibromyalgia.  However, this NMA’s findings are consistent with a 2011 study by Hauser et al  regarding the
greater effectiveness associated with amitriptyline in reducing sleep disturbances, fatigue, and improving QoL compared with duloxetine. In
addition, amitriptyline was associated with greater improvements in sleep, fatigue, and QoL than pregabalin. Our results are similar to a 2015
study by Moore et al  in the acceptability of amitriptyline compared with placebo. In contrast to a 2018 study by Cipriani et al  that found
amitriptyline to be the antidepressant associated with the most efficacy among patients with major depressive disorder, this NMA found that
amitriptyline was not associated with reducing fibromyalgia’s depressive symptoms. This difference may be explained by the pathophysiological
causes of depression and fibromyalgia. In fibromyalgia, depression can be a direct result of pain, compounded by various comorbidities.

Our study emphasizes the need for the pharmacological treatments to be selected and tailored to individual symptoms, acceptability, and adverse
effect profiles of the drugs.  Considering the dose-dependent adverse effects of all drugs, it is recommended to start at a low dose and increase
slowly, if necessary.

Unfortunately, pharmacological treatments will provide a modest effect for most patients. For that reason, nonpharmacological approaches that
promote physical activity and coping skills should be recommended to all patients.  Cognitive behavioral therapy, aerobic exercise, tai chi,
hydrotherapy, mindfulness-based stress reduction, and multicomponent therapies have been associated with reducing fibromyalgia symptoms and
can be recommended either alone or in conjunction with pharmacological treatment.  A 2020 study by Smith et al  showed variations in effect
sizes from trials of pharmacological treatments to control chronic pain (including fibromyalgia pain) over time. However, this NMA used random-
effects modeling and thus accounted for variations within and between all included studies.

The strength of this NMA includes a comprehensive search of the literature and retrieval of 36 eligible studies with a total of 11 930 participants.
Given that off-label use of drugs without strong scientific evidence is associated with adverse health outcomes,  this NMA adds to the literature
regarding the evidence of effectiveness and acceptability of amitriptyline vs FDA-approved drugs. With a plethora of FDA-approved and off-label
treatment options for patients with fibromyalgia, our NMA provides information that could guide clinicians and patients in making rational,
evidence-based decisions while considering the risk-benefit profiles. Future studies may consider including other off-label treatment options that
are not as common as amitriptyline.

Limitations

This NMA has several limitations. First, fewer than 75% of trials included more than 100 patients per group, which may introduce bias due to
small-study effects. Second, while this NMA might be used as guide for future drug development, the NMA did not include all the available
pharmacological technologies, although the included treatments accounted for more than 70% of the fibromyalgia prescribed treatments.  Third,
the SUCRA curve was used to estimate a ranking probability of comparative effectiveness, but it has limitations, and the results should be
interpreted with caution.

Conclusions

The findings of this NMA support the therapeutic effectiveness associated with pregabalin, duloxetine, and milnacipran and suggest that the off-
label use of amitriptyline was also associated with favorable efficacy and acceptability in the treatment of fibromyalgia. These findings suggest
that for optimal health outcomes in patients with fibromyalgia, pharmacological treatments should be tailored toward individual symptoms.
Furthermore, this NMA extends previous research by evaluating the comparative effectiveness and acceptability of amitriptyline vs FDA-approved
drugs using a bayesian approach. Future studies are needed to include individual patient data in the NMA to identify specific individual
characteristics that may influence the effectiveness and acceptability of fibromyalgia pharmacological drugs.
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Key Points

Question

What pharmacological treatments for adults with fibromyalgia are associated with the highest efficacy and acceptability?

Findings

In this systematic review and network meta-analysis of 36 randomized clinical trials (11 930 patients with fibromyalgia), duloxetine (120 mg) was
associated with higher efficacy in treating pain and depression, while amitriptyline was associated with higher efficacy and acceptability in
improving sleep, fatigue, and health-related quality of life outcomes.

Meaning

These findings suggest that with the heterogeneity of fibromyalgia symptoms, pharmacological treatments should be tailored to individual
symptoms, including pain, sleep problems, depressed mood, fatigue, and health-related quality of life.

Abstract

Importance

Amitriptyline is an established medication used off-label for the treatment of fibromyalgia, but pregabalin, duloxetine, and milnacipran are the
only pharmacological agents approved by the US Food and Drug Administration (FDA) to treat fibromyalgia.

Objective

To investigate the comparative effectiveness and acceptability associated with pharmacological treatment options for fibromyalgia.

Data Sources

Searches of PubMed/MEDLINE, Cochrane Library, Embase, and Clinicaltrials.gov were conducted on November 20, 2018, and updated on July
29, 2020.

Study Selection

Randomized clinical trials (RCTs) comparing amitriptyline or any FDA-approved doses of investigated drugs.

Data Extraction and Synthesis

This study follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses reporting guideline. Four independent reviewers
extracted data using a standardized data extraction sheet and assessed quality of RCTs. A random-effects bayesian network meta-analysis (NMA)
was conducted. Data were analyzed from August 2020 to January 2021.

Main Outcomes and Measures

Comparative effectiveness and acceptability (defined as discontinuation of treatment owing to adverse drug reactions) associated with
amitriptyline (off-label), pregabalin, duloxetine, and milnacipran (on-label) in reducing fibromyalgia symptoms. The following doses were
compared: 60-mg and 120-mg duloxetine; 150-mg, 300-mg, 450-mg, and 600-mg pregabalin; 100-mg and 200-mg milnacipran; and amitriptyline.
Effect sizes are reported as standardized mean differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous outcomes with
95% credible intervals (95% CrIs). Findings were considered statistically significant when the 95% CrI did not include the null value (0 for SMD
and 1 for OR). Relative treatment ranking using the surface under the cumulative ranking curve (SUCRA) was also evaluated.

Results

A total of 36 studies (11 930 patients) were included. The mean (SD) age of patients was 48.4 (10.4) years, and 11 261 patients (94.4%) were
women. Compared with placebo, amitriptyline was associated with reduced sleep disturbances (SMD, −0.97; 95% CrI, −1.10 to −0.83), fatigue
(SMD, −0.64; 95% CrI, −0.75 to −0.53), and improved quality of life (SMD, −0.80; 95% CrI, −0.94 to −0.65). Duloxetine 120 mg was
associated with the highest improvement in pain (SMD, −0.33; 95% CrI, −0.36 to −0.30) and depression (SMD, −0.25; 95% CrI, −0.32 to −0.17)
vs placebo. All treatments were associated with inferior acceptability (higher dropout rate) than placebo, except amitriptyline (OR, 0.78; 95% CrI,
0.31 to 1.66). According to the SUCRA-based relative ranking of treatments, duloxetine 120 mg was associated with higher efficacy for treating
pain and depression, while amitriptyline was associated with higher efficacy for improving sleep, fatigue, and overall quality of life.

Conclusions and Relevance

These findings suggest that clinicians should consider how treatments could be tailored to individual symptoms, weighing the benefits and
acceptability, when prescribing medications to patients with fibromyalgia.

Introduction

Fibromyalgia is a common illness characterized by widespread chronic pain, physical exhaustion, cognitive difficulties, depressed mood, sleep
problems, and deteriorated quality of life (QoL).  In the general population, the prevalence of fibromyalgia symptoms ranges between 2% and
4%.  The symptoms of fibromyalgia reduce health-related QoL, and pharmacological treatments can improve health outcomes.

Three drugs are approved by the US Food and Drug Administration (FDA): the gabapentinoid pregabalin (approved in 2007) and serotonin and
norepinephrine reuptake inhibitors (SNRIs) duloxetine (in 2008) and milnacipran (in 2009). Amitriptyline, a tricyclic antidepressant, is commonly
used off-label for pain relief, fatigue, sleep disturbance, depression, and improving QoL for patients with fibromyalgia.  Despite the well-
established value of using amitriptyline for fibromyalgia, the off-label policy renders defining the true efficacy and acceptability profile of the drug
ambiguous.  The lack of head-to-head trials with FDA-approved treatments makes comparing the available treatments difficult. Notably, the 3
FDA-approved medications account for an estimated 70% of prescribed drugs for fibromyalgia treatment.  A comparative evaluation of these
FDA-approved medications with the most commonly used off-label treatment (amitriptyline) could guide clinicians in medical decision-making.

To our knowledge, no published studies have explicitly evaluated the comparative health outcomes of amitriptyline vs the FDA-approved drugs.
Traditional pairwise meta-analysis, in which all included studies compare the same intervention with the same comparator, is not feasible to
conduct because of the lack of direct comparisons between some treatments. Network meta-analysis (NMA) combines the direct and indirect
sources of evidence associated with outcomes of a drug use, adding extra strength to the evidence.  As such, it could be used to compare
fibromyalgia treatments, circumventing the problems currently associated with their evaluation using the traditional pairwise meta-analysis
approach. Hence, we performed an NMA of randomized clinical trials (RCTs) to evaluate the effectiveness and acceptability associated with
amitriptyline and FDA-approved drugs for treating fibromyalgia.

Methods

The reporting of this NMA follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline, and
the PRISMA extension statement for Reporting of Systematic Reviews Incorporating Network Meta-analysis of health care interventions
(PRISMA-NMA).  The study is registered with PROSPERO, number CRD42018116204. First, we conducted a systematic review of the
literature before conducting the NMA by pooling comparable studies that met our study’s eligibility criteria. An NMA was conducted rather than
the traditional pairwise meta-analysis because it enables comparison of pooled estimates using direct and indirect sources of evidence.

Literature Review

The MEDLINE/PubMed, Embase, Cochrane Library, and ClinicalTrials.gov databases were searched, from their inception until November 20,
2018, and updated on July 29, 2020. Key search terms included fibromyalgia, pregabalin, duloxetine, milnacipran, and amitriptyline. The study
protocol and full search strategy are described in eAppendix 1 and eAppendix 2 in the Supplement. Reference lists of the selected articles were
examined to ensure that all relevant articles were identified. Titles and abstracts were independently screened by 4 investigators (H.M.F., H.G.,
I.Y., and I.S.), and potentially relevant articles were selected for full-text screening. Any disagreement was resolved by consultation with a fifth
investigator (T.E.). The study protocol and changes made to the protocol are provided eAppendix 3 in the Supplement.

Study Selection

Double-blind RCTs comparing the off-label use of amitriptyline and FDA-approved doses of pregabalin, duloxetine, or milnacipran head-to-head
or with placebo in adults (aged ≥18 years) with fibromyalgia were included, according to the post– and pre–American College of Rheumatology
(ACR) criteria for diagnosing fibromyalgia.  Studies were excluded if they were not RCTs, used other comparators (such as non-FDA
approved doses of pregabalin, duloxetine, and milnacipran, intravenous lidocaine combined with amitriptyline, growth hormone, desvenlafaxine,
all opioids, phenytoin, fluoxetine, paroxetine, cyclobenzaprine, and clonazepam), were published in languages other than English, involved
nonhuman participants, or had fewer than 5 participants in any treatment group.

Data Extraction and Outcome Measures

Four investigators (H.M.F., H.G., I.Y., and I.S.) independently extracted the data using the a priori standardized data extraction sheet. Outcomes
included were pain, sleep problems, depression, fatigue, QoL, and acceptability (defined as discontinuations associated with adverse drug
reactions). The hierarchy of tools for patient-reported outcomes assessment is shown in eTable 1 in the Supplement.

All trials were independently graded for validity by the same 4 investigators using the Jadad scale, which scores randomization, double-blinding,
and patient withdrawals, giving an aggregate score for each trial (range, 0-5, with 0 indicating the weakest and 5 the strongest).

Risk of Bias Assessment

Risk of bias was assessed by 2 investigators (I.Y. and H.M.F.) using the Cochrane Risk of Bias Tool.  Each study was classified as having low,
medium, or high risk of bias.

Assessment of Clinical Assumptions

Transitivity is the distribution of patient and study characteristics that are potential modifiers of treatment outcomes and must be sufficiently
similar across trials before an indirect comparison. It is a fundamental assumption underlying NMA.  The credibility of transitivity in the data
was evaluated by qualitatively assessing the distribution of the potential modifiers across the different direct comparisons.

Statistical Analysis

We performed an NMA for each outcome using a bayesian multiple treatment comparison with random effects. Noninformative (vague) priors
(mean = 0; variance = 10000) were used for all parameters to render them a priori independent, and to ensure the results were primarily driven by
the data.  All eligible trials and subgroups, excluding trials that did not report the effect estimates of the interventions, were analyzed. The
summary odds ratios (ORs) for the acceptability (dichotomous) outcome and standardized mean differences (SMDs) for the pain, sleep problems,
depression, fatigue, and QoL (continuous) outcomes were determined.  Findings were considered statistically significant when the 95% credible
interval (CrI) did not include the null value (0 for SMD and 1 for OR). For clinical interpretation, Cohen d for effect size was used; an SMD less
than 0.40 was a small difference between the experimental and control groups; 0.40 to 0.70, a moderate difference; and greater than 0.70, a large
difference.  When no variability measures were reported, imputation of the maximum SD from another study using the same measurement scale
was performed.  When studies did not report mean change, these values were calculated as the arithmetic difference between baseline and follow-
up.

In this NMA, group-level data were used; the binomial likelihood was used for dichotomous and the normal likelihood for continuous outcomes.
A random-effects model was computed using the Markov chain Monte Carlo (MCMC) methods with Gibbs sampling based on simulations of 50 
000 iterations of 3 chains.  To avoid the burn-in period, the first 10 000 iterations were rejected.

The restricted maximum likelihood estimation method was used to estimate the heterogeneity, assuming a common estimate for heterogeneity
variance among different comparisons for each outcome. Consistency was evaluated by examining the agreement between direct and indirect
estimates in all closed loops and by assuming loop-specific heterogeneity using the loop-specific approach.  To assess the consistency of the
evidence, a node-splitting analysis was also conducted for each comparison in the treatment network that had both direct and indirect sources of
evidence. In this approach, 1 of the treatment comparisons is split into a parameter for both direct and indirect evidence to determine if they
agree.

Rank probabilities were summarized using the surface under the cumulative ranking (SUCRA) curve and with a rankogram plot, considering the
location and all the relative treatment effects.  The SUCRA value would be 0 when a treatment is certain to be the worst and 1 when it is certain
to be the best. A random-effects NMA within a bayesian framework using MCMC was performed using WinBUGS software, version 1.4.3 (MRC
Biostatistics Unit).  The statistical evaluation of inconsistency and production of network graphs and summary figures were conducted using
network package in the Stata statistical software, version 15.1 (StataCorp).  Data were analyzed from August 2020 to January 2021.

To evaluate whether small studies tended to yield different results, comparison-adjusted funnel plots were evaluated for each outcome.
Sensitivity analyses were conducted in which studies with a sample size of 100 participants or fewer were excluded, to assess the robustness of the
findings.

Results

Characteristics and Risk of Bias of the Included Studies

The literature search retrieved 1415 records; of these, 36 RCTs with 11 930 participants were included (Figure 1). The median (range) follow-up
was 12 weeks (4-52). A total of 30 studies had a parallel design,
whereas 3 studies had a crossover design.  There were 33 studies that used the ACR 1990 criteria for the classification and diagnosis of
fibromyalgia,  2 studies used Yunus criteria,  and 1 study used the
Smyth criteria (eTable 2 in the Supplement).  The risk of bias assessment is reported in eTable 3 in the Supplement. Network diagrams for
eligible comparisons for the outcomes are shown in Figure 2; eFigure 1 in the Supplement presents the network plots weighted by the risk of bias.

We found 10 clinical trials that evaluated amitriptyline,  11 trials that evaluated milnacipran,  8
trials that evaluated duloxetine,  and 7 trials that evaluated pregabalin (eTable 2 in the Supplement).

Evaluation of Clinical Assumptions

The mean (SD) age of participants was 48.4 (10.4) years; 11 261 participants were women (94.4%). The distribution of age, sex, and fibromyalgia
diagnosis was comparable across studies. Hence, the transitivity assumption was plausible (eTable 2 in the Supplement).

Evaluation of Statistical Inconsistency

The loop-specific approach did not suggest any inconsistency between closed loops, except in the placebo–milnacipran 100 mg–milnacipran 200
mg loop for acceptability. Furthermore, the node-splitting approach did not suggest the presence of statistical inconsistency for any outcome
(eTable 4 in the Supplement).

Outcomes

Pain A total of 35 trials assessed pain (11 423 patients).  Of
these, the Visual Analogue Scale (VAS) was used in 18 trials ; Brief Pain Inventory, 9
trials ; Numeric Rating Scale, 7 trials ; and Fibromyalgia Impact Questionnaire (FIQ), 1 trial  (eTable 1 and
eTable 2 in the Supplement).

Compared with placebo, duloxetine 120 mg was associated with the highest pain reduction (SMD, −0.33; 95% CrI, −0.36 to −0.30), followed by
pregabalin 450 mg (SMD, −0.30; 95% CrI, −0.32 to −0.27). Milnacipran 100 mg was associated with the lowest reduction in pain (SMD, −0.17;
95% CrI, −0.20 to −0.15). According to SUCRA, duloxetine 120 mg (99.1%) and pregabalin 450 mg (86.8%) were associated with the highest
probability of effectiveness for fibromyalgia pain (eTable 5 and eFigure 2 in the Supplement).

Sleep A total of 16 trials (4452 patients) assessed sleep. Of these, 6  used VAS, 3  used
Brief Pain Inventory, 3  used the Medical Outcomes Study Sleep Scale (MOS), 2  used Numeric Rating Scale, 1  used the Jenkins
Scale, and 1  used the Sleep Quality Scale.

Although all the treatments, except milnacipran 200 mg, were associated with reduced sleep problems, amitriptyline was associated with the
highest improvement compared with placebo (SMD, −0.97; 95% CrI, −1.10 to −0.83), followed by pregabalin 600 mg (SMD, −0.60; 95% CrI,
−0.67 to −0.54). Duloxetine 60 mg was associated with the least improvement (SMD, −0.21; 95% CrI, −0.30 to −0.13). According to SUCRA,
amitriptyline (98.3%) and pregabalin 600 mg (82%) were associated with the highest probability of effectiveness on sleep (eTable 6 and eFigure 3
in the Supplement).

Depression A total of 19 trials  (8138 patients) evaluated depression in fibromyalgia. Of these,
8  used Beck Depression Inventory, 5  used Hamilton Depression Rating Scale, 3  used Hospital Anxiety and
Depression Scale, 2  used VAS, and 1  used FIQ.

Compared with placebo, duloxetine 120 mg (SMD, −0.25; 95% CrI, −0.32 to −0.17), duloxetine 60 mg (SMD, −0.24; 95% CrI, −0.27 to −0.20),
pregabalin 600 mg (SMD, −0.23; 95% CrI, −0.28 to −0.17), pregabalin 300 mg (SMD, −0.22; 95% CrI, −0.26 to −0.19), pregabalin 450 mg
(SMD, −0.14; 95% CrI, −0.18 to −0.09), milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.12 to −0.07), milnacipran 200 mg (SMD, −0.07; 95%
CrI, −0.10 to −0.04), and pregabalin 150 mg (SMD, −0.04; 95% CrI, −0.07 to −0.02) were associated with improved depression. Amitriptyline
was not significantly different from placebo. According to SUCRA, duloxetine 120 mg (88.4%), duloxetine 60 mg (85.9%), and pregabalin 600 mg
(80.3%) were associated with the highest probability of effectiveness on depression (eTable 7 and eFigure 4 in the Supplement).

Fatigue A total of 21 trials  (8172 patients) evaluated fatigue. Of these, 9  used
Multidimensional Fatigue Inventory, 6  used VAS, 3  used FIQ, 2  used Multidimensional Assessment of Fatigue Global
Index, and 1  used Fatigue Severity Scale.

All treatments were associated with improved fatigue; amitriptyline was associated with the greatest improvement (SMD, −0.64; 95% CrI, −0.75
to −0.53), followed by pregabalin 150 mg (SMD, −0.27; 95% CrI, −0.29 to −0.24), and pregabalin 600 mg (SMD, −0.25; 95% CrI, −0.36 to
−0.14). Milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.14 to −0.05) and duloxetine 120 mg (SMD, −0.12; 95% CrI, −0.16 to −0.08) were
associated with the least improvement in fatigue. According to SUCRA, amitriptyline (100%) and pregabalin 150 mg (83.8%) were associated
with the highest probability of effectiveness on fatigue (eTable 8 and eFigure 5 in the Supplement).

Quality of Life A total of 25 trials  (10 219 patients) evaluated QoL. Of these,
18  used FIQ, 4  used the Short Form 36 Health Survey, 1  used Sickness Impact Profile, 1
used patient global evaluation of fibromyalgia symptoms by VAS, and 1  used the General Health Questionnaire.

Compared with placebo, amitriptyline (SMD, −0.80; 95% CrI, −0.94 to −0.65), duloxetine 120 mg (SMD, −0.39; 95% CrI, −0.55 to −0.23),
duloxetine 60 mg (SMD, −0.22; 95% CrI, −0.35 to −0.09), pregabalin 450 mg (SMD, −0.18; 95% CrI, −0.29 to −0.06), pregabalin 300 mg
(SMD, −0.14; 95% CrI, −0.23 to −0.06), and pregabalin 150 mg (SMD, −0.12; 95% CrI, −0.23 to −0.02) were associated with improved QoL.
Pregabalin 600 mg, milnacipran 100 mg, and milnacipran 200 mg were not associated with improved QoL. According to SUCRA, amitriptyline
(100%) and duloxetine 120 mg (88.4%) were associated with the highest probability of effectiveness on QoL (eTable 9 and eFigure 6 in the
Supplement).

Acceptability There were 26 trials  (9833 patients) that evaluated discontinuations
associated with adverse drug reactions. Amitriptyline did not differ from placebo (OR, 0.78; 95% CrI, 0.31-1.66), while all the other treatments
were associated with lower acceptability. According to SUCRA, amitriptyline (93.2%) was associated with the highest probability of being the
most acceptable (eTable 10, eTable 11, and eFigure 7 in the Supplement).

Simultaneous Ranking of the Interventions

Figure 3 presents SUCRA for the following outcome comparisons: pain vs acceptability; pain vs sleep; pain vs depression; pain vs QoL;
depression vs sleep; fatigue vs sleep. The rest of the simultaneous ranking of interventions are presented in eFigure 8 in the Supplement.

Additional Analyses

Comparison-adjusted funnel plots suggested a publication bias for pain (1 trial each for milnacipran 100 mg and 200 mg with biased estimates
favoring the drugs) (eFigure 2F in the Supplement), and QoL (1 trial for duloxetine 60 mg and 1 for milnacipran 200 mg with biased outcomes
against the drugs) (eFigure 6F in the Supplement). There was no evidence of publication bias for sleep (eFigure 3F in the Supplement), depression
(eFigure 4F in the Supplement), fatigue (eFigure 5F in the Supplement), or acceptability (eFigure 7D in the Supplement).

The results of the sensitivity analyses are presented in eFigure 9 and eTable 12 in the Supplement. In the sensitivity analysis, all treatments except
amitriptyline and pregabalin 150 mg were associated with improvements in pain (SMD between −0.17 and −0.48) compared with placebo. All
pregabalin doses were associated with improved sleep (SMD between −0.55 and −0.80). None of the included treatments were associated with
better outcomes than placebo for depression. Pregabalin 150 mg, pregabalin 600 mg, duloxetine 60 mg, milnacipran 100 mg, and milnacipran 200
mg were associated with improved fatigue (SMD between −0.11 and −0.31). Pregabalin 300 mg, pregabalin 450 mg, duloxetine 60 mg, and
duloxetine 120 mg were associated with improved QoL (SMD between −0.19 and −0.37).

Discussion

This systematic review and NMA study of 36 double-blind randomized clinical trials, which included 11 930 patients, assessed the comparative
effectiveness and acceptability associated with amitriptyline compared with FDA-approved treatments for reducing the symptoms of fibromyalgia
in adults. The NMA found that off-label use of amitriptyline was associated with large improvement in sleep and QoL, a moderate improvement in
fatigue, a small improvement in pain, and was not associated with improvement in depression compared with placebo. Duloxetine 120 mg was
associated with improvment in all effectiveness outcomes, with the greatest improvements in pain and depression.

We also found that pregabalin 600 mg, 450 mg, and 150 mg were associated with a moderate improvement in sleep symptoms. Although
pregabalin 600 mg was associated with improved QoL, pregabalin generally showed only a small improvements in the other measured symptoms.
Milnacipran 100 mg was associated with small improvements in all outcomes except QoL; milnacipran 200 mg was associated with small
reductions in pain, depression, and fatigue, but did not improve sleep and QoL outcomes. Pregabalin, duloxetine, and milnacipran were associated
with worse acceptability than placebo, while the acceptability outcomes associated with amitriptyline did not significantly differ from placebo.

Most of the results from the SUCRA corroborate previous reviews in confirming the therapeutic outcomes associated with pregabalin, duloxetine,
and milnacipran in the treatment of fibromyalgia.  However, this NMA’s findings are consistent with a 2011 study by Hauser et al  regarding the
greater effectiveness associated with amitriptyline in reducing sleep disturbances, fatigue, and improving QoL compared with duloxetine. In
addition, amitriptyline was associated with greater improvements in sleep, fatigue, and QoL than pregabalin. Our results are similar to a 2015
study by Moore et al  in the acceptability of amitriptyline compared with placebo. In contrast to a 2018 study by Cipriani et al  that found
amitriptyline to be the antidepressant associated with the most efficacy among patients with major depressive disorder, this NMA found that
amitriptyline was not associated with reducing fibromyalgia’s depressive symptoms. This difference may be explained by the pathophysiological
causes of depression and fibromyalgia. In fibromyalgia, depression can be a direct result of pain, compounded by various comorbidities.

Our study emphasizes the need for the pharmacological treatments to be selected and tailored to individual symptoms, acceptability, and adverse
effect profiles of the drugs.  Considering the dose-dependent adverse effects of all drugs, it is recommended to start at a low dose and increase
slowly, if necessary.

Unfortunately, pharmacological treatments will provide a modest effect for most patients. For that reason, nonpharmacological approaches that
promote physical activity and coping skills should be recommended to all patients.  Cognitive behavioral therapy, aerobic exercise, tai chi,
hydrotherapy, mindfulness-based stress reduction, and multicomponent therapies have been associated with reducing fibromyalgia symptoms and
can be recommended either alone or in conjunction with pharmacological treatment.  A 2020 study by Smith et al  showed variations in effect
sizes from trials of pharmacological treatments to control chronic pain (including fibromyalgia pain) over time. However, this NMA used random-
effects modeling and thus accounted for variations within and between all included studies.

The strength of this NMA includes a comprehensive search of the literature and retrieval of 36 eligible studies with a total of 11 930 participants.
Given that off-label use of drugs without strong scientific evidence is associated with adverse health outcomes,  this NMA adds to the literature
regarding the evidence of effectiveness and acceptability of amitriptyline vs FDA-approved drugs. With a plethora of FDA-approved and off-label
treatment options for patients with fibromyalgia, our NMA provides information that could guide clinicians and patients in making rational,
evidence-based decisions while considering the risk-benefit profiles. Future studies may consider including other off-label treatment options that
are not as common as amitriptyline.

Limitations

This NMA has several limitations. First, fewer than 75% of trials included more than 100 patients per group, which may introduce bias due to
small-study effects. Second, while this NMA might be used as guide for future drug development, the NMA did not include all the available
pharmacological technologies, although the included treatments accounted for more than 70% of the fibromyalgia prescribed treatments.  Third,
the SUCRA curve was used to estimate a ranking probability of comparative effectiveness, but it has limitations, and the results should be
interpreted with caution.

Conclusions

The findings of this NMA support the therapeutic effectiveness associated with pregabalin, duloxetine, and milnacipran and suggest that the off-
label use of amitriptyline was also associated with favorable efficacy and acceptability in the treatment of fibromyalgia. These findings suggest
that for optimal health outcomes in patients with fibromyalgia, pharmacological treatments should be tailored toward individual symptoms.
Furthermore, this NMA extends previous research by evaluating the comparative effectiveness and acceptability of amitriptyline vs FDA-approved
drugs using a bayesian approach. Future studies are needed to include individual patient data in the NMA to identify specific individual
characteristics that may influence the effectiveness and acceptability of fibromyalgia pharmacological drugs.
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Figure 1.

Study Selection Flowchart

Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.
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Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.
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SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
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Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.
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Figures and Tables

Figure 1.

Study Selection Flowchart

Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.
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Key Points

Question

What pharmacological treatments for adults with fibromyalgia are associated with the highest efficacy and acceptability?

Findings

In this systematic review and network meta-analysis of 36 randomized clinical trials (11 930 patients with fibromyalgia), duloxetine (120 mg) was
associated with higher efficacy in treating pain and depression, while amitriptyline was associated with higher efficacy and acceptability in
improving sleep, fatigue, and health-related quality of life outcomes.

Meaning

These findings suggest that with the heterogeneity of fibromyalgia symptoms, pharmacological treatments should be tailored to individual
symptoms, including pain, sleep problems, depressed mood, fatigue, and health-related quality of life.

Abstract

Importance

Amitriptyline is an established medication used off-label for the treatment of fibromyalgia, but pregabalin, duloxetine, and milnacipran are the
only pharmacological agents approved by the US Food and Drug Administration (FDA) to treat fibromyalgia.

Objective

To investigate the comparative effectiveness and acceptability associated with pharmacological treatment options for fibromyalgia.

Data Sources

Searches of PubMed/MEDLINE, Cochrane Library, Embase, and Clinicaltrials.gov were conducted on November 20, 2018, and updated on July
29, 2020.

Study Selection

Randomized clinical trials (RCTs) comparing amitriptyline or any FDA-approved doses of investigated drugs.

Data Extraction and Synthesis

This study follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses reporting guideline. Four independent reviewers
extracted data using a standardized data extraction sheet and assessed quality of RCTs. A random-effects bayesian network meta-analysis (NMA)
was conducted. Data were analyzed from August 2020 to January 2021.

Main Outcomes and Measures

Comparative effectiveness and acceptability (defined as discontinuation of treatment owing to adverse drug reactions) associated with
amitriptyline (off-label), pregabalin, duloxetine, and milnacipran (on-label) in reducing fibromyalgia symptoms. The following doses were
compared: 60-mg and 120-mg duloxetine; 150-mg, 300-mg, 450-mg, and 600-mg pregabalin; 100-mg and 200-mg milnacipran; and amitriptyline.
Effect sizes are reported as standardized mean differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous outcomes with
95% credible intervals (95% CrIs). Findings were considered statistically significant when the 95% CrI did not include the null value (0 for SMD
and 1 for OR). Relative treatment ranking using the surface under the cumulative ranking curve (SUCRA) was also evaluated.

Results

A total of 36 studies (11 930 patients) were included. The mean (SD) age of patients was 48.4 (10.4) years, and 11 261 patients (94.4%) were
women. Compared with placebo, amitriptyline was associated with reduced sleep disturbances (SMD, −0.97; 95% CrI, −1.10 to −0.83), fatigue
(SMD, −0.64; 95% CrI, −0.75 to −0.53), and improved quality of life (SMD, −0.80; 95% CrI, −0.94 to −0.65). Duloxetine 120 mg was
associated with the highest improvement in pain (SMD, −0.33; 95% CrI, −0.36 to −0.30) and depression (SMD, −0.25; 95% CrI, −0.32 to −0.17)
vs placebo. All treatments were associated with inferior acceptability (higher dropout rate) than placebo, except amitriptyline (OR, 0.78; 95% CrI,
0.31 to 1.66). According to the SUCRA-based relative ranking of treatments, duloxetine 120 mg was associated with higher efficacy for treating
pain and depression, while amitriptyline was associated with higher efficacy for improving sleep, fatigue, and overall quality of life.

Conclusions and Relevance

These findings suggest that clinicians should consider how treatments could be tailored to individual symptoms, weighing the benefits and
acceptability, when prescribing medications to patients with fibromyalgia.

Introduction

Fibromyalgia is a common illness characterized by widespread chronic pain, physical exhaustion, cognitive difficulties, depressed mood, sleep
problems, and deteriorated quality of life (QoL).  In the general population, the prevalence of fibromyalgia symptoms ranges between 2% and
4%.  The symptoms of fibromyalgia reduce health-related QoL, and pharmacological treatments can improve health outcomes.

Three drugs are approved by the US Food and Drug Administration (FDA): the gabapentinoid pregabalin (approved in 2007) and serotonin and
norepinephrine reuptake inhibitors (SNRIs) duloxetine (in 2008) and milnacipran (in 2009). Amitriptyline, a tricyclic antidepressant, is commonly
used off-label for pain relief, fatigue, sleep disturbance, depression, and improving QoL for patients with fibromyalgia.  Despite the well-
established value of using amitriptyline for fibromyalgia, the off-label policy renders defining the true efficacy and acceptability profile of the drug
ambiguous.  The lack of head-to-head trials with FDA-approved treatments makes comparing the available treatments difficult. Notably, the 3
FDA-approved medications account for an estimated 70% of prescribed drugs for fibromyalgia treatment.  A comparative evaluation of these
FDA-approved medications with the most commonly used off-label treatment (amitriptyline) could guide clinicians in medical decision-making.

To our knowledge, no published studies have explicitly evaluated the comparative health outcomes of amitriptyline vs the FDA-approved drugs.
Traditional pairwise meta-analysis, in which all included studies compare the same intervention with the same comparator, is not feasible to
conduct because of the lack of direct comparisons between some treatments. Network meta-analysis (NMA) combines the direct and indirect
sources of evidence associated with outcomes of a drug use, adding extra strength to the evidence.  As such, it could be used to compare
fibromyalgia treatments, circumventing the problems currently associated with their evaluation using the traditional pairwise meta-analysis
approach. Hence, we performed an NMA of randomized clinical trials (RCTs) to evaluate the effectiveness and acceptability associated with
amitriptyline and FDA-approved drugs for treating fibromyalgia.

Methods

The reporting of this NMA follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline, and
the PRISMA extension statement for Reporting of Systematic Reviews Incorporating Network Meta-analysis of health care interventions
(PRISMA-NMA).  The study is registered with PROSPERO, number CRD42018116204. First, we conducted a systematic review of the
literature before conducting the NMA by pooling comparable studies that met our study’s eligibility criteria. An NMA was conducted rather than
the traditional pairwise meta-analysis because it enables comparison of pooled estimates using direct and indirect sources of evidence.

Literature Review

The MEDLINE/PubMed, Embase, Cochrane Library, and ClinicalTrials.gov databases were searched, from their inception until November 20,
2018, and updated on July 29, 2020. Key search terms included fibromyalgia, pregabalin, duloxetine, milnacipran, and amitriptyline. The study
protocol and full search strategy are described in eAppendix 1 and eAppendix 2 in the Supplement. Reference lists of the selected articles were
examined to ensure that all relevant articles were identified. Titles and abstracts were independently screened by 4 investigators (H.M.F., H.G.,
I.Y., and I.S.), and potentially relevant articles were selected for full-text screening. Any disagreement was resolved by consultation with a fifth
investigator (T.E.). The study protocol and changes made to the protocol are provided eAppendix 3 in the Supplement.

Study Selection

Double-blind RCTs comparing the off-label use of amitriptyline and FDA-approved doses of pregabalin, duloxetine, or milnacipran head-to-head
or with placebo in adults (aged ≥18 years) with fibromyalgia were included, according to the post– and pre–American College of Rheumatology
(ACR) criteria for diagnosing fibromyalgia.  Studies were excluded if they were not RCTs, used other comparators (such as non-FDA
approved doses of pregabalin, duloxetine, and milnacipran, intravenous lidocaine combined with amitriptyline, growth hormone, desvenlafaxine,
all opioids, phenytoin, fluoxetine, paroxetine, cyclobenzaprine, and clonazepam), were published in languages other than English, involved
nonhuman participants, or had fewer than 5 participants in any treatment group.

Data Extraction and Outcome Measures

Four investigators (H.M.F., H.G., I.Y., and I.S.) independently extracted the data using the a priori standardized data extraction sheet. Outcomes
included were pain, sleep problems, depression, fatigue, QoL, and acceptability (defined as discontinuations associated with adverse drug
reactions). The hierarchy of tools for patient-reported outcomes assessment is shown in eTable 1 in the Supplement.

All trials were independently graded for validity by the same 4 investigators using the Jadad scale, which scores randomization, double-blinding,
and patient withdrawals, giving an aggregate score for each trial (range, 0-5, with 0 indicating the weakest and 5 the strongest).

Risk of Bias Assessment

Risk of bias was assessed by 2 investigators (I.Y. and H.M.F.) using the Cochrane Risk of Bias Tool.  Each study was classified as having low,
medium, or high risk of bias.

Assessment of Clinical Assumptions

Transitivity is the distribution of patient and study characteristics that are potential modifiers of treatment outcomes and must be sufficiently
similar across trials before an indirect comparison. It is a fundamental assumption underlying NMA.  The credibility of transitivity in the data
was evaluated by qualitatively assessing the distribution of the potential modifiers across the different direct comparisons.

Statistical Analysis

We performed an NMA for each outcome using a bayesian multiple treatment comparison with random effects. Noninformative (vague) priors
(mean = 0; variance = 10000) were used for all parameters to render them a priori independent, and to ensure the results were primarily driven by
the data.  All eligible trials and subgroups, excluding trials that did not report the effect estimates of the interventions, were analyzed. The
summary odds ratios (ORs) for the acceptability (dichotomous) outcome and standardized mean differences (SMDs) for the pain, sleep problems,
depression, fatigue, and QoL (continuous) outcomes were determined.  Findings were considered statistically significant when the 95% credible
interval (CrI) did not include the null value (0 for SMD and 1 for OR). For clinical interpretation, Cohen d for effect size was used; an SMD less
than 0.40 was a small difference between the experimental and control groups; 0.40 to 0.70, a moderate difference; and greater than 0.70, a large
difference.  When no variability measures were reported, imputation of the maximum SD from another study using the same measurement scale
was performed.  When studies did not report mean change, these values were calculated as the arithmetic difference between baseline and follow-
up.

In this NMA, group-level data were used; the binomial likelihood was used for dichotomous and the normal likelihood for continuous outcomes.
A random-effects model was computed using the Markov chain Monte Carlo (MCMC) methods with Gibbs sampling based on simulations of 50 
000 iterations of 3 chains.  To avoid the burn-in period, the first 10 000 iterations were rejected.

The restricted maximum likelihood estimation method was used to estimate the heterogeneity, assuming a common estimate for heterogeneity
variance among different comparisons for each outcome. Consistency was evaluated by examining the agreement between direct and indirect
estimates in all closed loops and by assuming loop-specific heterogeneity using the loop-specific approach.  To assess the consistency of the
evidence, a node-splitting analysis was also conducted for each comparison in the treatment network that had both direct and indirect sources of
evidence. In this approach, 1 of the treatment comparisons is split into a parameter for both direct and indirect evidence to determine if they
agree.

Rank probabilities were summarized using the surface under the cumulative ranking (SUCRA) curve and with a rankogram plot, considering the
location and all the relative treatment effects.  The SUCRA value would be 0 when a treatment is certain to be the worst and 1 when it is certain
to be the best. A random-effects NMA within a bayesian framework using MCMC was performed using WinBUGS software, version 1.4.3 (MRC
Biostatistics Unit).  The statistical evaluation of inconsistency and production of network graphs and summary figures were conducted using
network package in the Stata statistical software, version 15.1 (StataCorp).  Data were analyzed from August 2020 to January 2021.

To evaluate whether small studies tended to yield different results, comparison-adjusted funnel plots were evaluated for each outcome.
Sensitivity analyses were conducted in which studies with a sample size of 100 participants or fewer were excluded, to assess the robustness of the
findings.

Results

Characteristics and Risk of Bias of the Included Studies

The literature search retrieved 1415 records; of these, 36 RCTs with 11 930 participants were included (Figure 1). The median (range) follow-up
was 12 weeks (4-52). A total of 30 studies had a parallel design,
whereas 3 studies had a crossover design.  There were 33 studies that used the ACR 1990 criteria for the classification and diagnosis of
fibromyalgia,  2 studies used Yunus criteria,  and 1 study used the
Smyth criteria (eTable 2 in the Supplement).  The risk of bias assessment is reported in eTable 3 in the Supplement. Network diagrams for
eligible comparisons for the outcomes are shown in Figure 2; eFigure 1 in the Supplement presents the network plots weighted by the risk of bias.

We found 10 clinical trials that evaluated amitriptyline,  11 trials that evaluated milnacipran,  8
trials that evaluated duloxetine,  and 7 trials that evaluated pregabalin (eTable 2 in the Supplement).

Evaluation of Clinical Assumptions

The mean (SD) age of participants was 48.4 (10.4) years; 11 261 participants were women (94.4%). The distribution of age, sex, and fibromyalgia
diagnosis was comparable across studies. Hence, the transitivity assumption was plausible (eTable 2 in the Supplement).

Evaluation of Statistical Inconsistency

The loop-specific approach did not suggest any inconsistency between closed loops, except in the placebo–milnacipran 100 mg–milnacipran 200
mg loop for acceptability. Furthermore, the node-splitting approach did not suggest the presence of statistical inconsistency for any outcome
(eTable 4 in the Supplement).

Outcomes

Pain A total of 35 trials assessed pain (11 423 patients).  Of
these, the Visual Analogue Scale (VAS) was used in 18 trials ; Brief Pain Inventory, 9
trials ; Numeric Rating Scale, 7 trials ; and Fibromyalgia Impact Questionnaire (FIQ), 1 trial  (eTable 1 and
eTable 2 in the Supplement).

Compared with placebo, duloxetine 120 mg was associated with the highest pain reduction (SMD, −0.33; 95% CrI, −0.36 to −0.30), followed by
pregabalin 450 mg (SMD, −0.30; 95% CrI, −0.32 to −0.27). Milnacipran 100 mg was associated with the lowest reduction in pain (SMD, −0.17;
95% CrI, −0.20 to −0.15). According to SUCRA, duloxetine 120 mg (99.1%) and pregabalin 450 mg (86.8%) were associated with the highest
probability of effectiveness for fibromyalgia pain (eTable 5 and eFigure 2 in the Supplement).

Sleep A total of 16 trials (4452 patients) assessed sleep. Of these, 6  used VAS, 3  used
Brief Pain Inventory, 3  used the Medical Outcomes Study Sleep Scale (MOS), 2  used Numeric Rating Scale, 1  used the Jenkins
Scale, and 1  used the Sleep Quality Scale.

Although all the treatments, except milnacipran 200 mg, were associated with reduced sleep problems, amitriptyline was associated with the
highest improvement compared with placebo (SMD, −0.97; 95% CrI, −1.10 to −0.83), followed by pregabalin 600 mg (SMD, −0.60; 95% CrI,
−0.67 to −0.54). Duloxetine 60 mg was associated with the least improvement (SMD, −0.21; 95% CrI, −0.30 to −0.13). According to SUCRA,
amitriptyline (98.3%) and pregabalin 600 mg (82%) were associated with the highest probability of effectiveness on sleep (eTable 6 and eFigure 3
in the Supplement).

Depression A total of 19 trials  (8138 patients) evaluated depression in fibromyalgia. Of these,
8  used Beck Depression Inventory, 5  used Hamilton Depression Rating Scale, 3  used Hospital Anxiety and
Depression Scale, 2  used VAS, and 1  used FIQ.

Compared with placebo, duloxetine 120 mg (SMD, −0.25; 95% CrI, −0.32 to −0.17), duloxetine 60 mg (SMD, −0.24; 95% CrI, −0.27 to −0.20),
pregabalin 600 mg (SMD, −0.23; 95% CrI, −0.28 to −0.17), pregabalin 300 mg (SMD, −0.22; 95% CrI, −0.26 to −0.19), pregabalin 450 mg
(SMD, −0.14; 95% CrI, −0.18 to −0.09), milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.12 to −0.07), milnacipran 200 mg (SMD, −0.07; 95%
CrI, −0.10 to −0.04), and pregabalin 150 mg (SMD, −0.04; 95% CrI, −0.07 to −0.02) were associated with improved depression. Amitriptyline
was not significantly different from placebo. According to SUCRA, duloxetine 120 mg (88.4%), duloxetine 60 mg (85.9%), and pregabalin 600 mg
(80.3%) were associated with the highest probability of effectiveness on depression (eTable 7 and eFigure 4 in the Supplement).

Fatigue A total of 21 trials  (8172 patients) evaluated fatigue. Of these, 9  used
Multidimensional Fatigue Inventory, 6  used VAS, 3  used FIQ, 2  used Multidimensional Assessment of Fatigue Global
Index, and 1  used Fatigue Severity Scale.

All treatments were associated with improved fatigue; amitriptyline was associated with the greatest improvement (SMD, −0.64; 95% CrI, −0.75
to −0.53), followed by pregabalin 150 mg (SMD, −0.27; 95% CrI, −0.29 to −0.24), and pregabalin 600 mg (SMD, −0.25; 95% CrI, −0.36 to
−0.14). Milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.14 to −0.05) and duloxetine 120 mg (SMD, −0.12; 95% CrI, −0.16 to −0.08) were
associated with the least improvement in fatigue. According to SUCRA, amitriptyline (100%) and pregabalin 150 mg (83.8%) were associated
with the highest probability of effectiveness on fatigue (eTable 8 and eFigure 5 in the Supplement).

Quality of Life A total of 25 trials  (10 219 patients) evaluated QoL. Of these,
18  used FIQ, 4  used the Short Form 36 Health Survey, 1  used Sickness Impact Profile, 1
used patient global evaluation of fibromyalgia symptoms by VAS, and 1  used the General Health Questionnaire.

Compared with placebo, amitriptyline (SMD, −0.80; 95% CrI, −0.94 to −0.65), duloxetine 120 mg (SMD, −0.39; 95% CrI, −0.55 to −0.23),
duloxetine 60 mg (SMD, −0.22; 95% CrI, −0.35 to −0.09), pregabalin 450 mg (SMD, −0.18; 95% CrI, −0.29 to −0.06), pregabalin 300 mg
(SMD, −0.14; 95% CrI, −0.23 to −0.06), and pregabalin 150 mg (SMD, −0.12; 95% CrI, −0.23 to −0.02) were associated with improved QoL.
Pregabalin 600 mg, milnacipran 100 mg, and milnacipran 200 mg were not associated with improved QoL. According to SUCRA, amitriptyline
(100%) and duloxetine 120 mg (88.4%) were associated with the highest probability of effectiveness on QoL (eTable 9 and eFigure 6 in the
Supplement).

Acceptability There were 26 trials  (9833 patients) that evaluated discontinuations
associated with adverse drug reactions. Amitriptyline did not differ from placebo (OR, 0.78; 95% CrI, 0.31-1.66), while all the other treatments
were associated with lower acceptability. According to SUCRA, amitriptyline (93.2%) was associated with the highest probability of being the
most acceptable (eTable 10, eTable 11, and eFigure 7 in the Supplement).

Simultaneous Ranking of the Interventions

Figure 3 presents SUCRA for the following outcome comparisons: pain vs acceptability; pain vs sleep; pain vs depression; pain vs QoL;
depression vs sleep; fatigue vs sleep. The rest of the simultaneous ranking of interventions are presented in eFigure 8 in the Supplement.

Additional Analyses

Comparison-adjusted funnel plots suggested a publication bias for pain (1 trial each for milnacipran 100 mg and 200 mg with biased estimates
favoring the drugs) (eFigure 2F in the Supplement), and QoL (1 trial for duloxetine 60 mg and 1 for milnacipran 200 mg with biased outcomes
against the drugs) (eFigure 6F in the Supplement). There was no evidence of publication bias for sleep (eFigure 3F in the Supplement), depression
(eFigure 4F in the Supplement), fatigue (eFigure 5F in the Supplement), or acceptability (eFigure 7D in the Supplement).

The results of the sensitivity analyses are presented in eFigure 9 and eTable 12 in the Supplement. In the sensitivity analysis, all treatments except
amitriptyline and pregabalin 150 mg were associated with improvements in pain (SMD between −0.17 and −0.48) compared with placebo. All
pregabalin doses were associated with improved sleep (SMD between −0.55 and −0.80). None of the included treatments were associated with
better outcomes than placebo for depression. Pregabalin 150 mg, pregabalin 600 mg, duloxetine 60 mg, milnacipran 100 mg, and milnacipran 200
mg were associated with improved fatigue (SMD between −0.11 and −0.31). Pregabalin 300 mg, pregabalin 450 mg, duloxetine 60 mg, and
duloxetine 120 mg were associated with improved QoL (SMD between −0.19 and −0.37).

Discussion

This systematic review and NMA study of 36 double-blind randomized clinical trials, which included 11 930 patients, assessed the comparative
effectiveness and acceptability associated with amitriptyline compared with FDA-approved treatments for reducing the symptoms of fibromyalgia
in adults. The NMA found that off-label use of amitriptyline was associated with large improvement in sleep and QoL, a moderate improvement in
fatigue, a small improvement in pain, and was not associated with improvement in depression compared with placebo. Duloxetine 120 mg was
associated with improvment in all effectiveness outcomes, with the greatest improvements in pain and depression.

We also found that pregabalin 600 mg, 450 mg, and 150 mg were associated with a moderate improvement in sleep symptoms. Although
pregabalin 600 mg was associated with improved QoL, pregabalin generally showed only a small improvements in the other measured symptoms.
Milnacipran 100 mg was associated with small improvements in all outcomes except QoL; milnacipran 200 mg was associated with small
reductions in pain, depression, and fatigue, but did not improve sleep and QoL outcomes. Pregabalin, duloxetine, and milnacipran were associated
with worse acceptability than placebo, while the acceptability outcomes associated with amitriptyline did not significantly differ from placebo.

Most of the results from the SUCRA corroborate previous reviews in confirming the therapeutic outcomes associated with pregabalin, duloxetine,
and milnacipran in the treatment of fibromyalgia.  However, this NMA’s findings are consistent with a 2011 study by Hauser et al  regarding the
greater effectiveness associated with amitriptyline in reducing sleep disturbances, fatigue, and improving QoL compared with duloxetine. In
addition, amitriptyline was associated with greater improvements in sleep, fatigue, and QoL than pregabalin. Our results are similar to a 2015
study by Moore et al  in the acceptability of amitriptyline compared with placebo. In contrast to a 2018 study by Cipriani et al  that found
amitriptyline to be the antidepressant associated with the most efficacy among patients with major depressive disorder, this NMA found that
amitriptyline was not associated with reducing fibromyalgia’s depressive symptoms. This difference may be explained by the pathophysiological
causes of depression and fibromyalgia. In fibromyalgia, depression can be a direct result of pain, compounded by various comorbidities.

Our study emphasizes the need for the pharmacological treatments to be selected and tailored to individual symptoms, acceptability, and adverse
effect profiles of the drugs.  Considering the dose-dependent adverse effects of all drugs, it is recommended to start at a low dose and increase
slowly, if necessary.

Unfortunately, pharmacological treatments will provide a modest effect for most patients. For that reason, nonpharmacological approaches that
promote physical activity and coping skills should be recommended to all patients.  Cognitive behavioral therapy, aerobic exercise, tai chi,
hydrotherapy, mindfulness-based stress reduction, and multicomponent therapies have been associated with reducing fibromyalgia symptoms and
can be recommended either alone or in conjunction with pharmacological treatment.  A 2020 study by Smith et al  showed variations in effect
sizes from trials of pharmacological treatments to control chronic pain (including fibromyalgia pain) over time. However, this NMA used random-
effects modeling and thus accounted for variations within and between all included studies.

The strength of this NMA includes a comprehensive search of the literature and retrieval of 36 eligible studies with a total of 11 930 participants.
Given that off-label use of drugs without strong scientific evidence is associated with adverse health outcomes,  this NMA adds to the literature
regarding the evidence of effectiveness and acceptability of amitriptyline vs FDA-approved drugs. With a plethora of FDA-approved and off-label
treatment options for patients with fibromyalgia, our NMA provides information that could guide clinicians and patients in making rational,
evidence-based decisions while considering the risk-benefit profiles. Future studies may consider including other off-label treatment options that
are not as common as amitriptyline.

Limitations

This NMA has several limitations. First, fewer than 75% of trials included more than 100 patients per group, which may introduce bias due to
small-study effects. Second, while this NMA might be used as guide for future drug development, the NMA did not include all the available
pharmacological technologies, although the included treatments accounted for more than 70% of the fibromyalgia prescribed treatments.  Third,
the SUCRA curve was used to estimate a ranking probability of comparative effectiveness, but it has limitations, and the results should be
interpreted with caution.

Conclusions

The findings of this NMA support the therapeutic effectiveness associated with pregabalin, duloxetine, and milnacipran and suggest that the off-
label use of amitriptyline was also associated with favorable efficacy and acceptability in the treatment of fibromyalgia. These findings suggest
that for optimal health outcomes in patients with fibromyalgia, pharmacological treatments should be tailored toward individual symptoms.
Furthermore, this NMA extends previous research by evaluating the comparative effectiveness and acceptability of amitriptyline vs FDA-approved
drugs using a bayesian approach. Future studies are needed to include individual patient data in the NMA to identify specific individual
characteristics that may influence the effectiveness and acceptability of fibromyalgia pharmacological drugs.
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Key Points

Question

What pharmacological treatments for adults with fibromyalgia are associated with the highest efficacy and acceptability?

Findings

In this systematic review and network meta-analysis of 36 randomized clinical trials (11 930 patients with fibromyalgia), duloxetine (120 mg) was
associated with higher efficacy in treating pain and depression, while amitriptyline was associated with higher efficacy and acceptability in
improving sleep, fatigue, and health-related quality of life outcomes.

Meaning

These findings suggest that with the heterogeneity of fibromyalgia symptoms, pharmacological treatments should be tailored to individual
symptoms, including pain, sleep problems, depressed mood, fatigue, and health-related quality of life.

Abstract

Importance

Amitriptyline is an established medication used off-label for the treatment of fibromyalgia, but pregabalin, duloxetine, and milnacipran are the
only pharmacological agents approved by the US Food and Drug Administration (FDA) to treat fibromyalgia.

Objective

To investigate the comparative effectiveness and acceptability associated with pharmacological treatment options for fibromyalgia.

Data Sources

Searches of PubMed/MEDLINE, Cochrane Library, Embase, and Clinicaltrials.gov were conducted on November 20, 2018, and updated on July
29, 2020.

Study Selection

Randomized clinical trials (RCTs) comparing amitriptyline or any FDA-approved doses of investigated drugs.

Data Extraction and Synthesis

This study follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses reporting guideline. Four independent reviewers
extracted data using a standardized data extraction sheet and assessed quality of RCTs. A random-effects bayesian network meta-analysis (NMA)
was conducted. Data were analyzed from August 2020 to January 2021.

Main Outcomes and Measures

Comparative effectiveness and acceptability (defined as discontinuation of treatment owing to adverse drug reactions) associated with
amitriptyline (off-label), pregabalin, duloxetine, and milnacipran (on-label) in reducing fibromyalgia symptoms. The following doses were
compared: 60-mg and 120-mg duloxetine; 150-mg, 300-mg, 450-mg, and 600-mg pregabalin; 100-mg and 200-mg milnacipran; and amitriptyline.
Effect sizes are reported as standardized mean differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous outcomes with
95% credible intervals (95% CrIs). Findings were considered statistically significant when the 95% CrI did not include the null value (0 for SMD
and 1 for OR). Relative treatment ranking using the surface under the cumulative ranking curve (SUCRA) was also evaluated.

Results

A total of 36 studies (11 930 patients) were included. The mean (SD) age of patients was 48.4 (10.4) years, and 11 261 patients (94.4%) were
women. Compared with placebo, amitriptyline was associated with reduced sleep disturbances (SMD, −0.97; 95% CrI, −1.10 to −0.83), fatigue
(SMD, −0.64; 95% CrI, −0.75 to −0.53), and improved quality of life (SMD, −0.80; 95% CrI, −0.94 to −0.65). Duloxetine 120 mg was
associated with the highest improvement in pain (SMD, −0.33; 95% CrI, −0.36 to −0.30) and depression (SMD, −0.25; 95% CrI, −0.32 to −0.17)
vs placebo. All treatments were associated with inferior acceptability (higher dropout rate) than placebo, except amitriptyline (OR, 0.78; 95% CrI,
0.31 to 1.66). According to the SUCRA-based relative ranking of treatments, duloxetine 120 mg was associated with higher efficacy for treating
pain and depression, while amitriptyline was associated with higher efficacy for improving sleep, fatigue, and overall quality of life.

Conclusions and Relevance

These findings suggest that clinicians should consider how treatments could be tailored to individual symptoms, weighing the benefits and
acceptability, when prescribing medications to patients with fibromyalgia.

Introduction

Fibromyalgia is a common illness characterized by widespread chronic pain, physical exhaustion, cognitive difficulties, depressed mood, sleep
problems, and deteriorated quality of life (QoL).  In the general population, the prevalence of fibromyalgia symptoms ranges between 2% and
4%.  The symptoms of fibromyalgia reduce health-related QoL, and pharmacological treatments can improve health outcomes.

Three drugs are approved by the US Food and Drug Administration (FDA): the gabapentinoid pregabalin (approved in 2007) and serotonin and
norepinephrine reuptake inhibitors (SNRIs) duloxetine (in 2008) and milnacipran (in 2009). Amitriptyline, a tricyclic antidepressant, is commonly
used off-label for pain relief, fatigue, sleep disturbance, depression, and improving QoL for patients with fibromyalgia.  Despite the well-
established value of using amitriptyline for fibromyalgia, the off-label policy renders defining the true efficacy and acceptability profile of the drug
ambiguous.  The lack of head-to-head trials with FDA-approved treatments makes comparing the available treatments difficult. Notably, the 3
FDA-approved medications account for an estimated 70% of prescribed drugs for fibromyalgia treatment.  A comparative evaluation of these
FDA-approved medications with the most commonly used off-label treatment (amitriptyline) could guide clinicians in medical decision-making.

To our knowledge, no published studies have explicitly evaluated the comparative health outcomes of amitriptyline vs the FDA-approved drugs.
Traditional pairwise meta-analysis, in which all included studies compare the same intervention with the same comparator, is not feasible to
conduct because of the lack of direct comparisons between some treatments. Network meta-analysis (NMA) combines the direct and indirect
sources of evidence associated with outcomes of a drug use, adding extra strength to the evidence.  As such, it could be used to compare
fibromyalgia treatments, circumventing the problems currently associated with their evaluation using the traditional pairwise meta-analysis
approach. Hence, we performed an NMA of randomized clinical trials (RCTs) to evaluate the effectiveness and acceptability associated with
amitriptyline and FDA-approved drugs for treating fibromyalgia.

Methods

The reporting of this NMA follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline, and
the PRISMA extension statement for Reporting of Systematic Reviews Incorporating Network Meta-analysis of health care interventions
(PRISMA-NMA).  The study is registered with PROSPERO, number CRD42018116204. First, we conducted a systematic review of the
literature before conducting the NMA by pooling comparable studies that met our study’s eligibility criteria. An NMA was conducted rather than
the traditional pairwise meta-analysis because it enables comparison of pooled estimates using direct and indirect sources of evidence.

Literature Review

The MEDLINE/PubMed, Embase, Cochrane Library, and ClinicalTrials.gov databases were searched, from their inception until November 20,
2018, and updated on July 29, 2020. Key search terms included fibromyalgia, pregabalin, duloxetine, milnacipran, and amitriptyline. The study
protocol and full search strategy are described in eAppendix 1 and eAppendix 2 in the Supplement. Reference lists of the selected articles were
examined to ensure that all relevant articles were identified. Titles and abstracts were independently screened by 4 investigators (H.M.F., H.G.,
I.Y., and I.S.), and potentially relevant articles were selected for full-text screening. Any disagreement was resolved by consultation with a fifth
investigator (T.E.). The study protocol and changes made to the protocol are provided eAppendix 3 in the Supplement.

Study Selection

Double-blind RCTs comparing the off-label use of amitriptyline and FDA-approved doses of pregabalin, duloxetine, or milnacipran head-to-head
or with placebo in adults (aged ≥18 years) with fibromyalgia were included, according to the post– and pre–American College of Rheumatology
(ACR) criteria for diagnosing fibromyalgia.  Studies were excluded if they were not RCTs, used other comparators (such as non-FDA
approved doses of pregabalin, duloxetine, and milnacipran, intravenous lidocaine combined with amitriptyline, growth hormone, desvenlafaxine,
all opioids, phenytoin, fluoxetine, paroxetine, cyclobenzaprine, and clonazepam), were published in languages other than English, involved
nonhuman participants, or had fewer than 5 participants in any treatment group.

Data Extraction and Outcome Measures

Four investigators (H.M.F., H.G., I.Y., and I.S.) independently extracted the data using the a priori standardized data extraction sheet. Outcomes
included were pain, sleep problems, depression, fatigue, QoL, and acceptability (defined as discontinuations associated with adverse drug
reactions). The hierarchy of tools for patient-reported outcomes assessment is shown in eTable 1 in the Supplement.

All trials were independently graded for validity by the same 4 investigators using the Jadad scale, which scores randomization, double-blinding,
and patient withdrawals, giving an aggregate score for each trial (range, 0-5, with 0 indicating the weakest and 5 the strongest).

Risk of Bias Assessment

Risk of bias was assessed by 2 investigators (I.Y. and H.M.F.) using the Cochrane Risk of Bias Tool.  Each study was classified as having low,
medium, or high risk of bias.

Assessment of Clinical Assumptions

Transitivity is the distribution of patient and study characteristics that are potential modifiers of treatment outcomes and must be sufficiently
similar across trials before an indirect comparison. It is a fundamental assumption underlying NMA.  The credibility of transitivity in the data
was evaluated by qualitatively assessing the distribution of the potential modifiers across the different direct comparisons.

Statistical Analysis

We performed an NMA for each outcome using a bayesian multiple treatment comparison with random effects. Noninformative (vague) priors
(mean = 0; variance = 10000) were used for all parameters to render them a priori independent, and to ensure the results were primarily driven by
the data.  All eligible trials and subgroups, excluding trials that did not report the effect estimates of the interventions, were analyzed. The
summary odds ratios (ORs) for the acceptability (dichotomous) outcome and standardized mean differences (SMDs) for the pain, sleep problems,
depression, fatigue, and QoL (continuous) outcomes were determined.  Findings were considered statistically significant when the 95% credible
interval (CrI) did not include the null value (0 for SMD and 1 for OR). For clinical interpretation, Cohen d for effect size was used; an SMD less
than 0.40 was a small difference between the experimental and control groups; 0.40 to 0.70, a moderate difference; and greater than 0.70, a large
difference.  When no variability measures were reported, imputation of the maximum SD from another study using the same measurement scale
was performed.  When studies did not report mean change, these values were calculated as the arithmetic difference between baseline and follow-
up.

In this NMA, group-level data were used; the binomial likelihood was used for dichotomous and the normal likelihood for continuous outcomes.
A random-effects model was computed using the Markov chain Monte Carlo (MCMC) methods with Gibbs sampling based on simulations of 50 
000 iterations of 3 chains.  To avoid the burn-in period, the first 10 000 iterations were rejected.

The restricted maximum likelihood estimation method was used to estimate the heterogeneity, assuming a common estimate for heterogeneity
variance among different comparisons for each outcome. Consistency was evaluated by examining the agreement between direct and indirect
estimates in all closed loops and by assuming loop-specific heterogeneity using the loop-specific approach.  To assess the consistency of the
evidence, a node-splitting analysis was also conducted for each comparison in the treatment network that had both direct and indirect sources of
evidence. In this approach, 1 of the treatment comparisons is split into a parameter for both direct and indirect evidence to determine if they
agree.

Rank probabilities were summarized using the surface under the cumulative ranking (SUCRA) curve and with a rankogram plot, considering the
location and all the relative treatment effects.  The SUCRA value would be 0 when a treatment is certain to be the worst and 1 when it is certain
to be the best. A random-effects NMA within a bayesian framework using MCMC was performed using WinBUGS software, version 1.4.3 (MRC
Biostatistics Unit).  The statistical evaluation of inconsistency and production of network graphs and summary figures were conducted using
network package in the Stata statistical software, version 15.1 (StataCorp).  Data were analyzed from August 2020 to January 2021.

To evaluate whether small studies tended to yield different results, comparison-adjusted funnel plots were evaluated for each outcome.
Sensitivity analyses were conducted in which studies with a sample size of 100 participants or fewer were excluded, to assess the robustness of the
findings.

Results

Characteristics and Risk of Bias of the Included Studies

The literature search retrieved 1415 records; of these, 36 RCTs with 11 930 participants were included (Figure 1). The median (range) follow-up
was 12 weeks (4-52). A total of 30 studies had a parallel design,
whereas 3 studies had a crossover design.  There were 33 studies that used the ACR 1990 criteria for the classification and diagnosis of
fibromyalgia,  2 studies used Yunus criteria,  and 1 study used the
Smyth criteria (eTable 2 in the Supplement).  The risk of bias assessment is reported in eTable 3 in the Supplement. Network diagrams for
eligible comparisons for the outcomes are shown in Figure 2; eFigure 1 in the Supplement presents the network plots weighted by the risk of bias.

We found 10 clinical trials that evaluated amitriptyline,  11 trials that evaluated milnacipran,  8
trials that evaluated duloxetine,  and 7 trials that evaluated pregabalin (eTable 2 in the Supplement).

Evaluation of Clinical Assumptions

The mean (SD) age of participants was 48.4 (10.4) years; 11 261 participants were women (94.4%). The distribution of age, sex, and fibromyalgia
diagnosis was comparable across studies. Hence, the transitivity assumption was plausible (eTable 2 in the Supplement).

Evaluation of Statistical Inconsistency

The loop-specific approach did not suggest any inconsistency between closed loops, except in the placebo–milnacipran 100 mg–milnacipran 200
mg loop for acceptability. Furthermore, the node-splitting approach did not suggest the presence of statistical inconsistency for any outcome
(eTable 4 in the Supplement).

Outcomes

Pain A total of 35 trials assessed pain (11 423 patients).  Of
these, the Visual Analogue Scale (VAS) was used in 18 trials ; Brief Pain Inventory, 9
trials ; Numeric Rating Scale, 7 trials ; and Fibromyalgia Impact Questionnaire (FIQ), 1 trial  (eTable 1 and
eTable 2 in the Supplement).

Compared with placebo, duloxetine 120 mg was associated with the highest pain reduction (SMD, −0.33; 95% CrI, −0.36 to −0.30), followed by
pregabalin 450 mg (SMD, −0.30; 95% CrI, −0.32 to −0.27). Milnacipran 100 mg was associated with the lowest reduction in pain (SMD, −0.17;
95% CrI, −0.20 to −0.15). According to SUCRA, duloxetine 120 mg (99.1%) and pregabalin 450 mg (86.8%) were associated with the highest
probability of effectiveness for fibromyalgia pain (eTable 5 and eFigure 2 in the Supplement).

Sleep A total of 16 trials (4452 patients) assessed sleep. Of these, 6  used VAS, 3  used
Brief Pain Inventory, 3  used the Medical Outcomes Study Sleep Scale (MOS), 2  used Numeric Rating Scale, 1  used the Jenkins
Scale, and 1  used the Sleep Quality Scale.

Although all the treatments, except milnacipran 200 mg, were associated with reduced sleep problems, amitriptyline was associated with the
highest improvement compared with placebo (SMD, −0.97; 95% CrI, −1.10 to −0.83), followed by pregabalin 600 mg (SMD, −0.60; 95% CrI,
−0.67 to −0.54). Duloxetine 60 mg was associated with the least improvement (SMD, −0.21; 95% CrI, −0.30 to −0.13). According to SUCRA,
amitriptyline (98.3%) and pregabalin 600 mg (82%) were associated with the highest probability of effectiveness on sleep (eTable 6 and eFigure 3
in the Supplement).

Depression A total of 19 trials  (8138 patients) evaluated depression in fibromyalgia. Of these,
8  used Beck Depression Inventory, 5  used Hamilton Depression Rating Scale, 3  used Hospital Anxiety and
Depression Scale, 2  used VAS, and 1  used FIQ.

Compared with placebo, duloxetine 120 mg (SMD, −0.25; 95% CrI, −0.32 to −0.17), duloxetine 60 mg (SMD, −0.24; 95% CrI, −0.27 to −0.20),
pregabalin 600 mg (SMD, −0.23; 95% CrI, −0.28 to −0.17), pregabalin 300 mg (SMD, −0.22; 95% CrI, −0.26 to −0.19), pregabalin 450 mg
(SMD, −0.14; 95% CrI, −0.18 to −0.09), milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.12 to −0.07), milnacipran 200 mg (SMD, −0.07; 95%
CrI, −0.10 to −0.04), and pregabalin 150 mg (SMD, −0.04; 95% CrI, −0.07 to −0.02) were associated with improved depression. Amitriptyline
was not significantly different from placebo. According to SUCRA, duloxetine 120 mg (88.4%), duloxetine 60 mg (85.9%), and pregabalin 600 mg
(80.3%) were associated with the highest probability of effectiveness on depression (eTable 7 and eFigure 4 in the Supplement).

Fatigue A total of 21 trials  (8172 patients) evaluated fatigue. Of these, 9  used
Multidimensional Fatigue Inventory, 6  used VAS, 3  used FIQ, 2  used Multidimensional Assessment of Fatigue Global
Index, and 1  used Fatigue Severity Scale.

All treatments were associated with improved fatigue; amitriptyline was associated with the greatest improvement (SMD, −0.64; 95% CrI, −0.75
to −0.53), followed by pregabalin 150 mg (SMD, −0.27; 95% CrI, −0.29 to −0.24), and pregabalin 600 mg (SMD, −0.25; 95% CrI, −0.36 to
−0.14). Milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.14 to −0.05) and duloxetine 120 mg (SMD, −0.12; 95% CrI, −0.16 to −0.08) were
associated with the least improvement in fatigue. According to SUCRA, amitriptyline (100%) and pregabalin 150 mg (83.8%) were associated
with the highest probability of effectiveness on fatigue (eTable 8 and eFigure 5 in the Supplement).

Quality of Life A total of 25 trials  (10 219 patients) evaluated QoL. Of these,
18  used FIQ, 4  used the Short Form 36 Health Survey, 1  used Sickness Impact Profile, 1
used patient global evaluation of fibromyalgia symptoms by VAS, and 1  used the General Health Questionnaire.

Compared with placebo, amitriptyline (SMD, −0.80; 95% CrI, −0.94 to −0.65), duloxetine 120 mg (SMD, −0.39; 95% CrI, −0.55 to −0.23),
duloxetine 60 mg (SMD, −0.22; 95% CrI, −0.35 to −0.09), pregabalin 450 mg (SMD, −0.18; 95% CrI, −0.29 to −0.06), pregabalin 300 mg
(SMD, −0.14; 95% CrI, −0.23 to −0.06), and pregabalin 150 mg (SMD, −0.12; 95% CrI, −0.23 to −0.02) were associated with improved QoL.
Pregabalin 600 mg, milnacipran 100 mg, and milnacipran 200 mg were not associated with improved QoL. According to SUCRA, amitriptyline
(100%) and duloxetine 120 mg (88.4%) were associated with the highest probability of effectiveness on QoL (eTable 9 and eFigure 6 in the
Supplement).

Acceptability There were 26 trials  (9833 patients) that evaluated discontinuations
associated with adverse drug reactions. Amitriptyline did not differ from placebo (OR, 0.78; 95% CrI, 0.31-1.66), while all the other treatments
were associated with lower acceptability. According to SUCRA, amitriptyline (93.2%) was associated with the highest probability of being the
most acceptable (eTable 10, eTable 11, and eFigure 7 in the Supplement).

Simultaneous Ranking of the Interventions

Figure 3 presents SUCRA for the following outcome comparisons: pain vs acceptability; pain vs sleep; pain vs depression; pain vs QoL;
depression vs sleep; fatigue vs sleep. The rest of the simultaneous ranking of interventions are presented in eFigure 8 in the Supplement.

Additional Analyses

Comparison-adjusted funnel plots suggested a publication bias for pain (1 trial each for milnacipran 100 mg and 200 mg with biased estimates
favoring the drugs) (eFigure 2F in the Supplement), and QoL (1 trial for duloxetine 60 mg and 1 for milnacipran 200 mg with biased outcomes
against the drugs) (eFigure 6F in the Supplement). There was no evidence of publication bias for sleep (eFigure 3F in the Supplement), depression
(eFigure 4F in the Supplement), fatigue (eFigure 5F in the Supplement), or acceptability (eFigure 7D in the Supplement).

The results of the sensitivity analyses are presented in eFigure 9 and eTable 12 in the Supplement. In the sensitivity analysis, all treatments except
amitriptyline and pregabalin 150 mg were associated with improvements in pain (SMD between −0.17 and −0.48) compared with placebo. All
pregabalin doses were associated with improved sleep (SMD between −0.55 and −0.80). None of the included treatments were associated with
better outcomes than placebo for depression. Pregabalin 150 mg, pregabalin 600 mg, duloxetine 60 mg, milnacipran 100 mg, and milnacipran 200
mg were associated with improved fatigue (SMD between −0.11 and −0.31). Pregabalin 300 mg, pregabalin 450 mg, duloxetine 60 mg, and
duloxetine 120 mg were associated with improved QoL (SMD between −0.19 and −0.37).

Discussion

This systematic review and NMA study of 36 double-blind randomized clinical trials, which included 11 930 patients, assessed the comparative
effectiveness and acceptability associated with amitriptyline compared with FDA-approved treatments for reducing the symptoms of fibromyalgia
in adults. The NMA found that off-label use of amitriptyline was associated with large improvement in sleep and QoL, a moderate improvement in
fatigue, a small improvement in pain, and was not associated with improvement in depression compared with placebo. Duloxetine 120 mg was
associated with improvment in all effectiveness outcomes, with the greatest improvements in pain and depression.

We also found that pregabalin 600 mg, 450 mg, and 150 mg were associated with a moderate improvement in sleep symptoms. Although
pregabalin 600 mg was associated with improved QoL, pregabalin generally showed only a small improvements in the other measured symptoms.
Milnacipran 100 mg was associated with small improvements in all outcomes except QoL; milnacipran 200 mg was associated with small
reductions in pain, depression, and fatigue, but did not improve sleep and QoL outcomes. Pregabalin, duloxetine, and milnacipran were associated
with worse acceptability than placebo, while the acceptability outcomes associated with amitriptyline did not significantly differ from placebo.

Most of the results from the SUCRA corroborate previous reviews in confirming the therapeutic outcomes associated with pregabalin, duloxetine,
and milnacipran in the treatment of fibromyalgia.  However, this NMA’s findings are consistent with a 2011 study by Hauser et al  regarding the
greater effectiveness associated with amitriptyline in reducing sleep disturbances, fatigue, and improving QoL compared with duloxetine. In
addition, amitriptyline was associated with greater improvements in sleep, fatigue, and QoL than pregabalin. Our results are similar to a 2015
study by Moore et al  in the acceptability of amitriptyline compared with placebo. In contrast to a 2018 study by Cipriani et al  that found
amitriptyline to be the antidepressant associated with the most efficacy among patients with major depressive disorder, this NMA found that
amitriptyline was not associated with reducing fibromyalgia’s depressive symptoms. This difference may be explained by the pathophysiological
causes of depression and fibromyalgia. In fibromyalgia, depression can be a direct result of pain, compounded by various comorbidities.

Our study emphasizes the need for the pharmacological treatments to be selected and tailored to individual symptoms, acceptability, and adverse
effect profiles of the drugs.  Considering the dose-dependent adverse effects of all drugs, it is recommended to start at a low dose and increase
slowly, if necessary.

Unfortunately, pharmacological treatments will provide a modest effect for most patients. For that reason, nonpharmacological approaches that
promote physical activity and coping skills should be recommended to all patients.  Cognitive behavioral therapy, aerobic exercise, tai chi,
hydrotherapy, mindfulness-based stress reduction, and multicomponent therapies have been associated with reducing fibromyalgia symptoms and
can be recommended either alone or in conjunction with pharmacological treatment.  A 2020 study by Smith et al  showed variations in effect
sizes from trials of pharmacological treatments to control chronic pain (including fibromyalgia pain) over time. However, this NMA used random-
effects modeling and thus accounted for variations within and between all included studies.

The strength of this NMA includes a comprehensive search of the literature and retrieval of 36 eligible studies with a total of 11 930 participants.
Given that off-label use of drugs without strong scientific evidence is associated with adverse health outcomes,  this NMA adds to the literature
regarding the evidence of effectiveness and acceptability of amitriptyline vs FDA-approved drugs. With a plethora of FDA-approved and off-label
treatment options for patients with fibromyalgia, our NMA provides information that could guide clinicians and patients in making rational,
evidence-based decisions while considering the risk-benefit profiles. Future studies may consider including other off-label treatment options that
are not as common as amitriptyline.

Limitations

This NMA has several limitations. First, fewer than 75% of trials included more than 100 patients per group, which may introduce bias due to
small-study effects. Second, while this NMA might be used as guide for future drug development, the NMA did not include all the available
pharmacological technologies, although the included treatments accounted for more than 70% of the fibromyalgia prescribed treatments.  Third,
the SUCRA curve was used to estimate a ranking probability of comparative effectiveness, but it has limitations, and the results should be
interpreted with caution.

Conclusions

The findings of this NMA support the therapeutic effectiveness associated with pregabalin, duloxetine, and milnacipran and suggest that the off-
label use of amitriptyline was also associated with favorable efficacy and acceptability in the treatment of fibromyalgia. These findings suggest
that for optimal health outcomes in patients with fibromyalgia, pharmacological treatments should be tailored toward individual symptoms.
Furthermore, this NMA extends previous research by evaluating the comparative effectiveness and acceptability of amitriptyline vs FDA-approved
drugs using a bayesian approach. Future studies are needed to include individual patient data in the NMA to identify specific individual
characteristics that may influence the effectiveness and acceptability of fibromyalgia pharmacological drugs.
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Key Points

Question

What pharmacological treatments for adults with fibromyalgia are associated with the highest efficacy and acceptability?

Findings

In this systematic review and network meta-analysis of 36 randomized clinical trials (11 930 patients with fibromyalgia), duloxetine (120 mg) was
associated with higher efficacy in treating pain and depression, while amitriptyline was associated with higher efficacy and acceptability in
improving sleep, fatigue, and health-related quality of life outcomes.

Meaning

These findings suggest that with the heterogeneity of fibromyalgia symptoms, pharmacological treatments should be tailored to individual
symptoms, including pain, sleep problems, depressed mood, fatigue, and health-related quality of life.

Abstract

Importance

Amitriptyline is an established medication used off-label for the treatment of fibromyalgia, but pregabalin, duloxetine, and milnacipran are the
only pharmacological agents approved by the US Food and Drug Administration (FDA) to treat fibromyalgia.

Objective

To investigate the comparative effectiveness and acceptability associated with pharmacological treatment options for fibromyalgia.

Data Sources

Searches of PubMed/MEDLINE, Cochrane Library, Embase, and Clinicaltrials.gov were conducted on November 20, 2018, and updated on July
29, 2020.

Study Selection

Randomized clinical trials (RCTs) comparing amitriptyline or any FDA-approved doses of investigated drugs.

Data Extraction and Synthesis

This study follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses reporting guideline. Four independent reviewers
extracted data using a standardized data extraction sheet and assessed quality of RCTs. A random-effects bayesian network meta-analysis (NMA)
was conducted. Data were analyzed from August 2020 to January 2021.

Main Outcomes and Measures

Comparative effectiveness and acceptability (defined as discontinuation of treatment owing to adverse drug reactions) associated with
amitriptyline (off-label), pregabalin, duloxetine, and milnacipran (on-label) in reducing fibromyalgia symptoms. The following doses were
compared: 60-mg and 120-mg duloxetine; 150-mg, 300-mg, 450-mg, and 600-mg pregabalin; 100-mg and 200-mg milnacipran; and amitriptyline.
Effect sizes are reported as standardized mean differences (SMDs) for continuous outcomes and odds ratios (ORs) for dichotomous outcomes with
95% credible intervals (95% CrIs). Findings were considered statistically significant when the 95% CrI did not include the null value (0 for SMD
and 1 for OR). Relative treatment ranking using the surface under the cumulative ranking curve (SUCRA) was also evaluated.

Results

A total of 36 studies (11 930 patients) were included. The mean (SD) age of patients was 48.4 (10.4) years, and 11 261 patients (94.4%) were
women. Compared with placebo, amitriptyline was associated with reduced sleep disturbances (SMD, −0.97; 95% CrI, −1.10 to −0.83), fatigue
(SMD, −0.64; 95% CrI, −0.75 to −0.53), and improved quality of life (SMD, −0.80; 95% CrI, −0.94 to −0.65). Duloxetine 120 mg was
associated with the highest improvement in pain (SMD, −0.33; 95% CrI, −0.36 to −0.30) and depression (SMD, −0.25; 95% CrI, −0.32 to −0.17)
vs placebo. All treatments were associated with inferior acceptability (higher dropout rate) than placebo, except amitriptyline (OR, 0.78; 95% CrI,
0.31 to 1.66). According to the SUCRA-based relative ranking of treatments, duloxetine 120 mg was associated with higher efficacy for treating
pain and depression, while amitriptyline was associated with higher efficacy for improving sleep, fatigue, and overall quality of life.

Conclusions and Relevance

These findings suggest that clinicians should consider how treatments could be tailored to individual symptoms, weighing the benefits and
acceptability, when prescribing medications to patients with fibromyalgia.

Introduction

Fibromyalgia is a common illness characterized by widespread chronic pain, physical exhaustion, cognitive difficulties, depressed mood, sleep
problems, and deteriorated quality of life (QoL).  In the general population, the prevalence of fibromyalgia symptoms ranges between 2% and
4%.  The symptoms of fibromyalgia reduce health-related QoL, and pharmacological treatments can improve health outcomes.

Three drugs are approved by the US Food and Drug Administration (FDA): the gabapentinoid pregabalin (approved in 2007) and serotonin and
norepinephrine reuptake inhibitors (SNRIs) duloxetine (in 2008) and milnacipran (in 2009). Amitriptyline, a tricyclic antidepressant, is commonly
used off-label for pain relief, fatigue, sleep disturbance, depression, and improving QoL for patients with fibromyalgia.  Despite the well-
established value of using amitriptyline for fibromyalgia, the off-label policy renders defining the true efficacy and acceptability profile of the drug
ambiguous.  The lack of head-to-head trials with FDA-approved treatments makes comparing the available treatments difficult. Notably, the 3
FDA-approved medications account for an estimated 70% of prescribed drugs for fibromyalgia treatment.  A comparative evaluation of these
FDA-approved medications with the most commonly used off-label treatment (amitriptyline) could guide clinicians in medical decision-making.

To our knowledge, no published studies have explicitly evaluated the comparative health outcomes of amitriptyline vs the FDA-approved drugs.
Traditional pairwise meta-analysis, in which all included studies compare the same intervention with the same comparator, is not feasible to
conduct because of the lack of direct comparisons between some treatments. Network meta-analysis (NMA) combines the direct and indirect
sources of evidence associated with outcomes of a drug use, adding extra strength to the evidence.  As such, it could be used to compare
fibromyalgia treatments, circumventing the problems currently associated with their evaluation using the traditional pairwise meta-analysis
approach. Hence, we performed an NMA of randomized clinical trials (RCTs) to evaluate the effectiveness and acceptability associated with
amitriptyline and FDA-approved drugs for treating fibromyalgia.

Methods

The reporting of this NMA follows the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guideline, and
the PRISMA extension statement for Reporting of Systematic Reviews Incorporating Network Meta-analysis of health care interventions
(PRISMA-NMA).  The study is registered with PROSPERO, number CRD42018116204. First, we conducted a systematic review of the
literature before conducting the NMA by pooling comparable studies that met our study’s eligibility criteria. An NMA was conducted rather than
the traditional pairwise meta-analysis because it enables comparison of pooled estimates using direct and indirect sources of evidence.

Literature Review

The MEDLINE/PubMed, Embase, Cochrane Library, and ClinicalTrials.gov databases were searched, from their inception until November 20,
2018, and updated on July 29, 2020. Key search terms included fibromyalgia, pregabalin, duloxetine, milnacipran, and amitriptyline. The study
protocol and full search strategy are described in eAppendix 1 and eAppendix 2 in the Supplement. Reference lists of the selected articles were
examined to ensure that all relevant articles were identified. Titles and abstracts were independently screened by 4 investigators (H.M.F., H.G.,
I.Y., and I.S.), and potentially relevant articles were selected for full-text screening. Any disagreement was resolved by consultation with a fifth
investigator (T.E.). The study protocol and changes made to the protocol are provided eAppendix 3 in the Supplement.

Study Selection

Double-blind RCTs comparing the off-label use of amitriptyline and FDA-approved doses of pregabalin, duloxetine, or milnacipran head-to-head
or with placebo in adults (aged ≥18 years) with fibromyalgia were included, according to the post– and pre–American College of Rheumatology
(ACR) criteria for diagnosing fibromyalgia.  Studies were excluded if they were not RCTs, used other comparators (such as non-FDA
approved doses of pregabalin, duloxetine, and milnacipran, intravenous lidocaine combined with amitriptyline, growth hormone, desvenlafaxine,
all opioids, phenytoin, fluoxetine, paroxetine, cyclobenzaprine, and clonazepam), were published in languages other than English, involved
nonhuman participants, or had fewer than 5 participants in any treatment group.

Data Extraction and Outcome Measures

Four investigators (H.M.F., H.G., I.Y., and I.S.) independently extracted the data using the a priori standardized data extraction sheet. Outcomes
included were pain, sleep problems, depression, fatigue, QoL, and acceptability (defined as discontinuations associated with adverse drug
reactions). The hierarchy of tools for patient-reported outcomes assessment is shown in eTable 1 in the Supplement.

All trials were independently graded for validity by the same 4 investigators using the Jadad scale, which scores randomization, double-blinding,
and patient withdrawals, giving an aggregate score for each trial (range, 0-5, with 0 indicating the weakest and 5 the strongest).

Risk of Bias Assessment

Risk of bias was assessed by 2 investigators (I.Y. and H.M.F.) using the Cochrane Risk of Bias Tool.  Each study was classified as having low,
medium, or high risk of bias.

Assessment of Clinical Assumptions

Transitivity is the distribution of patient and study characteristics that are potential modifiers of treatment outcomes and must be sufficiently
similar across trials before an indirect comparison. It is a fundamental assumption underlying NMA.  The credibility of transitivity in the data
was evaluated by qualitatively assessing the distribution of the potential modifiers across the different direct comparisons.

Statistical Analysis

We performed an NMA for each outcome using a bayesian multiple treatment comparison with random effects. Noninformative (vague) priors
(mean = 0; variance = 10000) were used for all parameters to render them a priori independent, and to ensure the results were primarily driven by
the data.  All eligible trials and subgroups, excluding trials that did not report the effect estimates of the interventions, were analyzed. The
summary odds ratios (ORs) for the acceptability (dichotomous) outcome and standardized mean differences (SMDs) for the pain, sleep problems,
depression, fatigue, and QoL (continuous) outcomes were determined.  Findings were considered statistically significant when the 95% credible
interval (CrI) did not include the null value (0 for SMD and 1 for OR). For clinical interpretation, Cohen d for effect size was used; an SMD less
than 0.40 was a small difference between the experimental and control groups; 0.40 to 0.70, a moderate difference; and greater than 0.70, a large
difference.  When no variability measures were reported, imputation of the maximum SD from another study using the same measurement scale
was performed.  When studies did not report mean change, these values were calculated as the arithmetic difference between baseline and follow-
up.

In this NMA, group-level data were used; the binomial likelihood was used for dichotomous and the normal likelihood for continuous outcomes.
A random-effects model was computed using the Markov chain Monte Carlo (MCMC) methods with Gibbs sampling based on simulations of 50 
000 iterations of 3 chains.  To avoid the burn-in period, the first 10 000 iterations were rejected.

The restricted maximum likelihood estimation method was used to estimate the heterogeneity, assuming a common estimate for heterogeneity
variance among different comparisons for each outcome. Consistency was evaluated by examining the agreement between direct and indirect
estimates in all closed loops and by assuming loop-specific heterogeneity using the loop-specific approach.  To assess the consistency of the
evidence, a node-splitting analysis was also conducted for each comparison in the treatment network that had both direct and indirect sources of
evidence. In this approach, 1 of the treatment comparisons is split into a parameter for both direct and indirect evidence to determine if they
agree.

Rank probabilities were summarized using the surface under the cumulative ranking (SUCRA) curve and with a rankogram plot, considering the
location and all the relative treatment effects.  The SUCRA value would be 0 when a treatment is certain to be the worst and 1 when it is certain
to be the best. A random-effects NMA within a bayesian framework using MCMC was performed using WinBUGS software, version 1.4.3 (MRC
Biostatistics Unit).  The statistical evaluation of inconsistency and production of network graphs and summary figures were conducted using
network package in the Stata statistical software, version 15.1 (StataCorp).  Data were analyzed from August 2020 to January 2021.

To evaluate whether small studies tended to yield different results, comparison-adjusted funnel plots were evaluated for each outcome.
Sensitivity analyses were conducted in which studies with a sample size of 100 participants or fewer were excluded, to assess the robustness of the
findings.

Results

Characteristics and Risk of Bias of the Included Studies

The literature search retrieved 1415 records; of these, 36 RCTs with 11 930 participants were included (Figure 1). The median (range) follow-up
was 12 weeks (4-52). A total of 30 studies had a parallel design,
whereas 3 studies had a crossover design.  There were 33 studies that used the ACR 1990 criteria for the classification and diagnosis of
fibromyalgia,  2 studies used Yunus criteria,  and 1 study used the
Smyth criteria (eTable 2 in the Supplement).  The risk of bias assessment is reported in eTable 3 in the Supplement. Network diagrams for
eligible comparisons for the outcomes are shown in Figure 2; eFigure 1 in the Supplement presents the network plots weighted by the risk of bias.

We found 10 clinical trials that evaluated amitriptyline,  11 trials that evaluated milnacipran,  8
trials that evaluated duloxetine,  and 7 trials that evaluated pregabalin (eTable 2 in the Supplement).

Evaluation of Clinical Assumptions

The mean (SD) age of participants was 48.4 (10.4) years; 11 261 participants were women (94.4%). The distribution of age, sex, and fibromyalgia
diagnosis was comparable across studies. Hence, the transitivity assumption was plausible (eTable 2 in the Supplement).

Evaluation of Statistical Inconsistency

The loop-specific approach did not suggest any inconsistency between closed loops, except in the placebo–milnacipran 100 mg–milnacipran 200
mg loop for acceptability. Furthermore, the node-splitting approach did not suggest the presence of statistical inconsistency for any outcome
(eTable 4 in the Supplement).

Outcomes

Pain A total of 35 trials assessed pain (11 423 patients).  Of
these, the Visual Analogue Scale (VAS) was used in 18 trials ; Brief Pain Inventory, 9
trials ; Numeric Rating Scale, 7 trials ; and Fibromyalgia Impact Questionnaire (FIQ), 1 trial  (eTable 1 and
eTable 2 in the Supplement).

Compared with placebo, duloxetine 120 mg was associated with the highest pain reduction (SMD, −0.33; 95% CrI, −0.36 to −0.30), followed by
pregabalin 450 mg (SMD, −0.30; 95% CrI, −0.32 to −0.27). Milnacipran 100 mg was associated with the lowest reduction in pain (SMD, −0.17;
95% CrI, −0.20 to −0.15). According to SUCRA, duloxetine 120 mg (99.1%) and pregabalin 450 mg (86.8%) were associated with the highest
probability of effectiveness for fibromyalgia pain (eTable 5 and eFigure 2 in the Supplement).

Sleep A total of 16 trials (4452 patients) assessed sleep. Of these, 6  used VAS, 3  used
Brief Pain Inventory, 3  used the Medical Outcomes Study Sleep Scale (MOS), 2  used Numeric Rating Scale, 1  used the Jenkins
Scale, and 1  used the Sleep Quality Scale.

Although all the treatments, except milnacipran 200 mg, were associated with reduced sleep problems, amitriptyline was associated with the
highest improvement compared with placebo (SMD, −0.97; 95% CrI, −1.10 to −0.83), followed by pregabalin 600 mg (SMD, −0.60; 95% CrI,
−0.67 to −0.54). Duloxetine 60 mg was associated with the least improvement (SMD, −0.21; 95% CrI, −0.30 to −0.13). According to SUCRA,
amitriptyline (98.3%) and pregabalin 600 mg (82%) were associated with the highest probability of effectiveness on sleep (eTable 6 and eFigure 3
in the Supplement).

Depression A total of 19 trials  (8138 patients) evaluated depression in fibromyalgia. Of these,
8  used Beck Depression Inventory, 5  used Hamilton Depression Rating Scale, 3  used Hospital Anxiety and
Depression Scale, 2  used VAS, and 1  used FIQ.

Compared with placebo, duloxetine 120 mg (SMD, −0.25; 95% CrI, −0.32 to −0.17), duloxetine 60 mg (SMD, −0.24; 95% CrI, −0.27 to −0.20),
pregabalin 600 mg (SMD, −0.23; 95% CrI, −0.28 to −0.17), pregabalin 300 mg (SMD, −0.22; 95% CrI, −0.26 to −0.19), pregabalin 450 mg
(SMD, −0.14; 95% CrI, −0.18 to −0.09), milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.12 to −0.07), milnacipran 200 mg (SMD, −0.07; 95%
CrI, −0.10 to −0.04), and pregabalin 150 mg (SMD, −0.04; 95% CrI, −0.07 to −0.02) were associated with improved depression. Amitriptyline
was not significantly different from placebo. According to SUCRA, duloxetine 120 mg (88.4%), duloxetine 60 mg (85.9%), and pregabalin 600 mg
(80.3%) were associated with the highest probability of effectiveness on depression (eTable 7 and eFigure 4 in the Supplement).

Fatigue A total of 21 trials  (8172 patients) evaluated fatigue. Of these, 9  used
Multidimensional Fatigue Inventory, 6  used VAS, 3  used FIQ, 2  used Multidimensional Assessment of Fatigue Global
Index, and 1  used Fatigue Severity Scale.

All treatments were associated with improved fatigue; amitriptyline was associated with the greatest improvement (SMD, −0.64; 95% CrI, −0.75
to −0.53), followed by pregabalin 150 mg (SMD, −0.27; 95% CrI, −0.29 to −0.24), and pregabalin 600 mg (SMD, −0.25; 95% CrI, −0.36 to
−0.14). Milnacipran 100 mg (SMD, −0.10; 95% CrI, −0.14 to −0.05) and duloxetine 120 mg (SMD, −0.12; 95% CrI, −0.16 to −0.08) were
associated with the least improvement in fatigue. According to SUCRA, amitriptyline (100%) and pregabalin 150 mg (83.8%) were associated
with the highest probability of effectiveness on fatigue (eTable 8 and eFigure 5 in the Supplement).

Quality of Life A total of 25 trials  (10 219 patients) evaluated QoL. Of these,
18  used FIQ, 4  used the Short Form 36 Health Survey, 1  used Sickness Impact Profile, 1
used patient global evaluation of fibromyalgia symptoms by VAS, and 1  used the General Health Questionnaire.

Compared with placebo, amitriptyline (SMD, −0.80; 95% CrI, −0.94 to −0.65), duloxetine 120 mg (SMD, −0.39; 95% CrI, −0.55 to −0.23),
duloxetine 60 mg (SMD, −0.22; 95% CrI, −0.35 to −0.09), pregabalin 450 mg (SMD, −0.18; 95% CrI, −0.29 to −0.06), pregabalin 300 mg
(SMD, −0.14; 95% CrI, −0.23 to −0.06), and pregabalin 150 mg (SMD, −0.12; 95% CrI, −0.23 to −0.02) were associated with improved QoL.
Pregabalin 600 mg, milnacipran 100 mg, and milnacipran 200 mg were not associated with improved QoL. According to SUCRA, amitriptyline
(100%) and duloxetine 120 mg (88.4%) were associated with the highest probability of effectiveness on QoL (eTable 9 and eFigure 6 in the
Supplement).

Acceptability There were 26 trials  (9833 patients) that evaluated discontinuations
associated with adverse drug reactions. Amitriptyline did not differ from placebo (OR, 0.78; 95% CrI, 0.31-1.66), while all the other treatments
were associated with lower acceptability. According to SUCRA, amitriptyline (93.2%) was associated with the highest probability of being the
most acceptable (eTable 10, eTable 11, and eFigure 7 in the Supplement).

Simultaneous Ranking of the Interventions

Figure 3 presents SUCRA for the following outcome comparisons: pain vs acceptability; pain vs sleep; pain vs depression; pain vs QoL;
depression vs sleep; fatigue vs sleep. The rest of the simultaneous ranking of interventions are presented in eFigure 8 in the Supplement.

Additional Analyses

Comparison-adjusted funnel plots suggested a publication bias for pain (1 trial each for milnacipran 100 mg and 200 mg with biased estimates
favoring the drugs) (eFigure 2F in the Supplement), and QoL (1 trial for duloxetine 60 mg and 1 for milnacipran 200 mg with biased outcomes
against the drugs) (eFigure 6F in the Supplement). There was no evidence of publication bias for sleep (eFigure 3F in the Supplement), depression
(eFigure 4F in the Supplement), fatigue (eFigure 5F in the Supplement), or acceptability (eFigure 7D in the Supplement).

The results of the sensitivity analyses are presented in eFigure 9 and eTable 12 in the Supplement. In the sensitivity analysis, all treatments except
amitriptyline and pregabalin 150 mg were associated with improvements in pain (SMD between −0.17 and −0.48) compared with placebo. All
pregabalin doses were associated with improved sleep (SMD between −0.55 and −0.80). None of the included treatments were associated with
better outcomes than placebo for depression. Pregabalin 150 mg, pregabalin 600 mg, duloxetine 60 mg, milnacipran 100 mg, and milnacipran 200
mg were associated with improved fatigue (SMD between −0.11 and −0.31). Pregabalin 300 mg, pregabalin 450 mg, duloxetine 60 mg, and
duloxetine 120 mg were associated with improved QoL (SMD between −0.19 and −0.37).

Discussion

This systematic review and NMA study of 36 double-blind randomized clinical trials, which included 11 930 patients, assessed the comparative
effectiveness and acceptability associated with amitriptyline compared with FDA-approved treatments for reducing the symptoms of fibromyalgia
in adults. The NMA found that off-label use of amitriptyline was associated with large improvement in sleep and QoL, a moderate improvement in
fatigue, a small improvement in pain, and was not associated with improvement in depression compared with placebo. Duloxetine 120 mg was
associated with improvment in all effectiveness outcomes, with the greatest improvements in pain and depression.

We also found that pregabalin 600 mg, 450 mg, and 150 mg were associated with a moderate improvement in sleep symptoms. Although
pregabalin 600 mg was associated with improved QoL, pregabalin generally showed only a small improvements in the other measured symptoms.
Milnacipran 100 mg was associated with small improvements in all outcomes except QoL; milnacipran 200 mg was associated with small
reductions in pain, depression, and fatigue, but did not improve sleep and QoL outcomes. Pregabalin, duloxetine, and milnacipran were associated
with worse acceptability than placebo, while the acceptability outcomes associated with amitriptyline did not significantly differ from placebo.

Most of the results from the SUCRA corroborate previous reviews in confirming the therapeutic outcomes associated with pregabalin, duloxetine,
and milnacipran in the treatment of fibromyalgia.  However, this NMA’s findings are consistent with a 2011 study by Hauser et al  regarding the
greater effectiveness associated with amitriptyline in reducing sleep disturbances, fatigue, and improving QoL compared with duloxetine. In
addition, amitriptyline was associated with greater improvements in sleep, fatigue, and QoL than pregabalin. Our results are similar to a 2015
study by Moore et al  in the acceptability of amitriptyline compared with placebo. In contrast to a 2018 study by Cipriani et al  that found
amitriptyline to be the antidepressant associated with the most efficacy among patients with major depressive disorder, this NMA found that
amitriptyline was not associated with reducing fibromyalgia’s depressive symptoms. This difference may be explained by the pathophysiological
causes of depression and fibromyalgia. In fibromyalgia, depression can be a direct result of pain, compounded by various comorbidities.

Our study emphasizes the need for the pharmacological treatments to be selected and tailored to individual symptoms, acceptability, and adverse
effect profiles of the drugs.  Considering the dose-dependent adverse effects of all drugs, it is recommended to start at a low dose and increase
slowly, if necessary.

Unfortunately, pharmacological treatments will provide a modest effect for most patients. For that reason, nonpharmacological approaches that
promote physical activity and coping skills should be recommended to all patients.  Cognitive behavioral therapy, aerobic exercise, tai chi,
hydrotherapy, mindfulness-based stress reduction, and multicomponent therapies have been associated with reducing fibromyalgia symptoms and
can be recommended either alone or in conjunction with pharmacological treatment.  A 2020 study by Smith et al  showed variations in effect
sizes from trials of pharmacological treatments to control chronic pain (including fibromyalgia pain) over time. However, this NMA used random-
effects modeling and thus accounted for variations within and between all included studies.

The strength of this NMA includes a comprehensive search of the literature and retrieval of 36 eligible studies with a total of 11 930 participants.
Given that off-label use of drugs without strong scientific evidence is associated with adverse health outcomes,  this NMA adds to the literature
regarding the evidence of effectiveness and acceptability of amitriptyline vs FDA-approved drugs. With a plethora of FDA-approved and off-label
treatment options for patients with fibromyalgia, our NMA provides information that could guide clinicians and patients in making rational,
evidence-based decisions while considering the risk-benefit profiles. Future studies may consider including other off-label treatment options that
are not as common as amitriptyline.

Limitations

This NMA has several limitations. First, fewer than 75% of trials included more than 100 patients per group, which may introduce bias due to
small-study effects. Second, while this NMA might be used as guide for future drug development, the NMA did not include all the available
pharmacological technologies, although the included treatments accounted for more than 70% of the fibromyalgia prescribed treatments.  Third,
the SUCRA curve was used to estimate a ranking probability of comparative effectiveness, but it has limitations, and the results should be
interpreted with caution.

Conclusions

The findings of this NMA support the therapeutic effectiveness associated with pregabalin, duloxetine, and milnacipran and suggest that the off-
label use of amitriptyline was also associated with favorable efficacy and acceptability in the treatment of fibromyalgia. These findings suggest
that for optimal health outcomes in patients with fibromyalgia, pharmacological treatments should be tailored toward individual symptoms.
Furthermore, this NMA extends previous research by evaluating the comparative effectiveness and acceptability of amitriptyline vs FDA-approved
drugs using a bayesian approach. Future studies are needed to include individual patient data in the NMA to identify specific individual
characteristics that may influence the effectiveness and acceptability of fibromyalgia pharmacological drugs.
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Figure 1.

Study Selection Flowchart

Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.
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Figure 1.

Study Selection Flowchart

Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.
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Figures and Tables

Figure 1.

Study Selection Flowchart

Figure 2.

Network Diagrams

Network diagrams showing fibromyalgia treatment comparisons in clinical trials with respect to the number of studies and sample sizes. The width of the line is proportional to the
number of trials directly comparing each pair of treatments, and the size of each node is proportional to the sample size of randomized participants.

Figure 3.

Cluster Ranking Plot for Relative Effectiveness and Acceptability

SUCRA indicates surface under the cumulative ranking. Each plot shows SUCRA values on a scale of 0% to 100% for 2 outcomes. Drugs with the same color belong to a similar
effectiveness/acceptability profile. The upper right quadrant represents the more favorable interventions on the joint outcomes; lower right quadrant, more favorable on the horizontal
axis outcome but less on the vertical axis outcome; lower left quadrant, less favorable on both outcomes; the upper left quadrant, more favorable on the vertical axis outcome but less
on the horizontal axis outcome.



These findings suggest that with the 
heterogeneity of fibromyalgia symptoms, 
pharmacological treatments should be 
tailored to individual symptoms, including
pain, sleep problems, depressed mood, fatigue, 
and health-related quality of life.

Conclusioni



to be effective in patients with fibromyalgia is trama-
dol, alone or combined with paracetamol4. Tramadol 
functions as a weak agonist of µ-opioid receptors and 
as a serotonin–norepinephrine reuptake inhibitor 
(SNRI). Substantial evidence suggests that traditional 
analgesic drugs such as paracetamol and non-steroidal 
anti-inflammatory drugs are not effective in treating 
fibromyalgia184, but these drugs are fundamental for 
treating concomitant peripheral forms of pain such as 
osteoarthritic pain because peripheral nociceptive inputs 
can promote central sensitization185.

Hypnotic and antipsychotic drugs. Benzodiazepines and 
other hypnotic drugs, such as zolpidem, can be used 
in the short term to improve sleep, but tend not to be 
efficacious for fibromyalgia pain4,186.

Quetiapine has been so far the most frequently stud-
ied antipsychotic drug for fibromyalgia. A Cochrane 
review187 suggested that this drug shows some benefit 
in treating fibromyalgia-related pain, sleep problems, 
depression and anxiety, but, owing to the low quality of 
evidence of the trials, this drug should only be taken 
for a short period of time for fibromyalgia treatment. 
Interestingly, one trial comparing amitriptyline with 
quetiapine showed no difference between the two drugs 
in terms of their ability to reduce various symptoms in 
patients with fibromyalgia, including pain, fatigue, sleep 
problems, anxiety and depression188.

Cannabis and cannabinoids. The cannabis plant is very 
different from pure, synthetic cannabinoids, insofar 
as it contains about 100 different active cannabinoids, 

Table 2 | Commonly prescribed drugs for fibromyalgia treatment and their adverse effects

Drug Class of drug FDA-approved  
drugs for 
fibromyalgia

Adverse effects169,174,184,187,203,239–242

Antidepressants
Duloxetine SNRI Yes243 Nausea, palpitations, headache, fatigue, 

tachycardia, insomnia, xerostomia, constipation 
and serotonin syndromea(REFS244,245)

Milnacipran SNRI Yes246

Amitriptyline Tricyclic antidepressant No Xerostomia, constipation, weight gain, urinary 
retention, sedation and serotonin syndromea

Anticonvulsants
Pregabalin GABAergic drug Yes247 Sedation, dizziness, vertigo, asthenia, nausea and 

weight gainGabapentin GABAergic drug No
Muscle relaxants
Cyclobenzaprine Serotoninergic muscle 

relaxant
No Nausea, palpitations, headache, fatigue, 

xerostomia, constipation and serotonin syndromea

Tizanidine α2 receptor agonist No Dizziness, asthenia, xerostomia, vomiting, 
constipation, liver test abnormalities, bradycardia, 
hypotension and blurred vision

Analgesic drugs
Tramadol Weak opioid and SNRI No Constipation, nausea, vomiting, dizziness, fatigue, 

headache, itching and xerostomia
Paracetamol Analgesic and antipyretic 

drug
No Nausea, vomit, constipation and liver disease

Hypnotic drugs
Zolpidem GABAergic and 

non-benzodiazepine 
hypnotic drug

No Dizziness, headache, somnolence, confusion, 
agitation, abdominal pain, constipation and 
xerostomia

Antipsychotic drugs
Quetiapine Atypical antipsychotic drug No Somnolence, headache, dizziness, extrapyramidal 

symptoms, weight gain, dyslipidaemia, 
hyperglycaemia, xerostomia, vomiting and nausea, 
and constipation

Cannabis or cannabinoids
Nabilone Pure cannabinoid 

(tetrahydrocannabinol)
No Drowsiness, dizziness, nausea, xerostomia, 

confusion, anxiety and tachycardia
Cannabis Phytopharmaceutical 

(different concentrations of 
tetrahydrocannabinol and 
cannabidiol)

No Drowsiness, dizziness, nausea, xerostomia, blurred 
vision, increased/decreased appetite, vertigo, 
tachycardia and hypotension

All these drugs target neurotransmitters, and their classification is based on the disease for which they were initially approved (for 
example, antidepressants for depression). The adverse effects of anticonvulsants are dose dependent, whereas the adverse effects 
of antidepressants depend on the metabolism of the individual. Treatment with a combination of antidepressants should be 
avoided owing to the risk of serotonin syndrome. SNRI, serotonin–norepinephrine reuptake inhibitor. aA potentially 
life-threatening syndrome characterized by the combination of mental status alteration (such as agitation, anxiety, disorientation 
and excitement), neuromuscular hyperactivity (such as tremors, hyperreflexia, muscle rigidity and clonus) and autonomic 
hyperactivity (such as vomiting, diarrhoea, hypertension and tachycardia, and mydriasis).
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i miorilassanti s’inseriscono nel percorso terapeutico 
grazie alla loro capacità di sbloccare il circolo vizioso 
dolore-contrattura-dolore, per la loro azione favorente il 
sonno e per la capacità di ridurre la rigidità mattutina. 

Miorilassanti
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Introduzione
Il termine miorilassanti è un termine piuttosto vago che 
può essere applicato a numerose classi di farmaci, ma 
nella accezione più comune si parla di miorilassanti 
per quei principi attivi che hanno come bersaglio fina-
le della loro azione la muscolatura scheletrica, sulla 
quale agiscono rilassandone le fibrocellule. I miorilas-
santi sono un gruppo eterogeneo di farmaci usati nella 
cura di sintomi e patologie muscolari di diversa entità 
e origine che spaziano dalle contratture alla spasticità, 
dalla lombalgia alla sclerosi a placche. Si tratta di far-
maci spesso poco conosciuti in tutte le loro caratteri-
stiche e potenzialità farmacologiche e cliniche, ma ciò 
nonostante ampiamente utilizzati da tempo per la loro 
efficacia e la cui frequenza di impiego sta aumentando 
negli ultimi anni grazie ad un migliore inquadramento 
delle patologie che coinvolgono il sistema muscolo-
scheletrico.
In questo dossier ci occuperemo, per sintesi e scel-
ta di campo, dell’uso dei miorilassanti nelle patologie 
muscolari che coinvolgono l’apparato osteoarticolare, 
tralasciando invece quelle di origine più prettamente 
neurologica, come le spasticità.

Proprietà farmacologiche  
dei miorilassanti 

Classificazione
I miorilassanti vengono correntemente definiti soprattut-
to in base al loro meccanismo d’azione: ossia ad azione 
centrale (che agiscono direttamente sul Sistema Nervoso 
Centrale); ad azione periferica (che agiscono direttamen-
te sul Sistema Nervoso Periferico), o ad azione diretta 
(che agiscono direttamente sul muscolo stesso) (Tab. I).

Meccanismo d’azione
Per spiegare il meccanismo d’azione dei miorilassanti 
occorre ricordare brevemente la fisiopatologia della con-
trattura muscolare (Fig. 1). In seguito allo stimolo iniziale 
(es. trauma) vengono liberati nel muscolo i mediatori 
della flogosi che stimolano gli algorecettori i quali invia-
no impulsi eccitatori alla sostanza reticolare del tronco 
encefalico, la quale stimola i motoneuroni gamma che 
innervano i fusi neuromuscolari e sono in grado di indur-
re la contrattura muscolare attraverso l’attivazione dei 
motoneuroni alfa.
I miorilassanti in commercio in Italia sono prevalentemen-

TABELLA I
Principali miorilassanti in commercio in Italia, data di immissione sul mercato  

e meccanismo d’azione.

Data prima immissione  
in commercio

Principio  
attivo

Nome  
commerciale

Meccanismo 
d’azione

1959 Diazepam Valium Centrale

1959 Tiocolchicoside Muscoril Centrale

1961 Piridinolo mesilato Lyseen Centrale

1974 Baclofene Lioresal Centrale

1981 Dantrolene Dantrium Diretta

1988 Ciclobenzaprina Flexiban Centrale

1993 Tizanidina Sirdalud Centrale

2009 Eperisone cloridrato Expose Centrale
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norma sono utilizzati in monoterapia, ma anche in asso-
ciazione ad antinfiammatori ed analgesici.

Effetti collaterali
I principali effetti collaterali riportati per questa classe di 
farmaci sono l’ipotonia, l’astenia, le vertigini, i disturbi 
del tratto gastrointestinale e i disturbi del sonno. Effetti 
di diversa entità, secondo il dosaggio e il farmaco utiliz-
zato. Ad esempio, la sonnolenza è tipicamente indotta in 
misura maggiore dai farmaci prevalentemente ad azione 
centrale di tipo GABAergica. Si tratta comunque di farmaci 
solitamente ben tollerati anche per trattamenti continuativi 
e prolungati, ciò nonostante, la diversa entità degli effetti 
indesiderati tra un farmaco e l’altro, è spesso fattore deter-
minante per la scelta di quale miorilassante utilizzare.

Utilizzo dei miorilassanti  
nel paziente ortopedico 
In ambito ortopedico sono molteplici le patologie in cui i 
miorilassanti possono avere un ruolo positivo nella riso-
luzione del quadro clinico.
Si pensi a:
•	 contratture indotte da traumi indiretti a carico della 

colonna vertebrale in seguito ad incidenti stradali;

•	 traumi muscolari da sovraccarico nello sportivo;
•	 lombalgie e cervicalgie.

Nei casi di cervicalgia o di lombalgia, il dolore è per lo più 
dovuto ad una compressione meccanica di una radice 
nervosa ad opera di una protrusione discale, di un’ernia 
discale o di una stenosi lombare, che provoca uno stato 
d’infiammazione localizzato che determina a sua volta la 
contrazione della muscolatura paravertebrale. Si instau-
ra così un circolo vizioso in cui la contrattura muscolare, 
aumentando la compressione meccanica, determina il 
mantenimento della sintomatologia.
I miorilassanti in questi casi, in assenza di altri danni 
osteoarticolari documentabili tramite imaging, riescono 
a determinare un’attenuazione significativa della sinto-
matologia (dolore, rigidità, affaticamento) perché è la 
contrattura muscolare ad avere un ruolo principale nel 
mantenere l’infiammazione. Di contro, ad esempio gli 
anti-infiammatori, largamente utilizzati in queste pato-
logie, riescono certamente a contenere segni e sintomi 
come il gonfiore o il dolore, tipiche evidenze del pro-
cesso infiammatorio, ma non riescono a contrastare la 
contrattura muscolare. Si può ovviamente associare un 
farmaco anti-infiammatorio a un miorilassante, per un 
determinato e limitato periodo di tempo, per ottenere 

BACLOFENE (Lioresal)[5]

Miorilassante ad azione centrale con sito
d’attacco spinale. Inibisce la trasmissione sia
monosinaptica che polisinaptica, stimolando
preferibilmente i recettori GABA e di
conseguenza inibendo il rilascio degli
aminoacidi eccitatori glutammato e aspartato.

Bibliografia
1] Eperisone. Riassunto delle Caratteristiche di Prodotto Expose
2] Diazepam. Martindale. The Complete Drug Reference. “Diazepam”, 2009 ed.
3] Tiocolchicoside. Martindale. The Complete Drug Reference. “Tiocolchicoside”, 2009 ed.
4] Tizanidina. Riassunto delle Caratteristiche di Prodotto Sirdalud
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TIOCOLCHICOSIDE (Muscoril)[3]

Attività selettiva di tipo agonista
sui recettori GABA-ergici e glicinergici.

DIAZEPAM (Valium)[2]

Gli effetti terapeutici sono dovuti 
alla capacità di incrementare la trasmissione
GABAergica.

DANTROLENE (Dantrium)[6]

Interferisce con la liberazione del Ca++

sarcoplasmatico della cellula muscolare
inibendo in modo diretto la contrazione
muscolare.

TIZANIDINA (Sirdalud)[4]

Miorilassante ad azione centrale con azione
elettiva sito d’attacco spinale. 
Riduce il rilascio degli aminoacidi eccitatori
da parte degli interneuroni.

EPERISONE CLORIDRATO 
(Expose)[1]

MO
TO

NE
UR

ON
E

SU
PE

RIO
RE

MO
TO

NE
UR

ON
E

IN
FE

RIO
RE

TRONCO CEREBRALE

MIDOLLO SPINALE

MUSCOLO SCHELETRICO

NERVO PERIFERICO

1) inibizione della scarica spontanea 
dei gamma motoneuroni spinali;

2) aumento del flusso ematico
nelle aree che presentano ipertono
muscolare mediante un’azione 
sui canali del calcio voltaggio-
dipendente e sulla calmodulina 
a livello delle cellule muscolari
lisce;

3) attività analgesica grazie alla sua
azione di antagonista della 
Sostanza P a livello spinale.
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Figura 2
Meccanismo d’azione dei principali miorilassanti.

CICLOBENZAPRINA
Azione TCA-simile

Miorilassanti: meccansimo di azione
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Ciclobenzaprine
Tizanidine
Diazepam

Baclofen
Dantrolene



Dura_on is 8 to 37 hours. 
Therapeu_c doses are achieved in 3 to 4 days 

Table 1
Common skeletal muscle relaxants

Drug Onset Duration
Starting
Dose

Therapeutic
Dose Adverse Effects Note

Centrally
Acting

Sedative
Metaloxone 1hr 4-6 hr 400 mg TID 800 mg TID Hemolytic anemia,

headache, dz, dr, N/V
Methocarbamol 30 min N/A 500 mg QID 750 mg QID Blurred vision, dz, dr
Carisoprodol 30 min 4-6 hr 350 mg TID 350 mg QID Ataxia, withdrawal

potential, dz, dr, N/V
Additive effects with alcohol and

CNS depressants
Chlorzaxone 1hr 3-4 hr 250 mg QID 500 mg QID Headache, dz, dr, N/V

TCA-like

Cyclobenzaprine 1hr 12–24 hr 5mg TID 10–20 mg TID Dry mouth, dz, dr Additive effects with alcohol, TCAs,
and CNS depressants, seizures with
tramadol and MAO-I

GABA Agonist

Diazepam 30 min variable 2 mg twice
daily

5 mg 3 times
daily

Ataxia, respiratory
depression, hypotension,
withdrawal potential

CNS depression with opioids,
potentiation with barbiturates/
MAO-I

Baclofen 3-4 d
orally

variable 5 mg 3
times daily

10–20 mg 3
times daily

Slurred speech, urinary
retention, constipation, dr

Short-term memory loss with
antidepressants, additive effects
with TCAs

Requires slow taper because of
withdrawal seizures and
hallucinations

30 min
IT

4-6 hr variable variable Overdose/withdrawal
potential
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TABLE 2 (Continued)

Organ system, therapeutic
category, drug(s)a Rationale Recommendation

Quality of
evidenceb

Strength of
recommendationb

Ibuprofen
Indomethacin
Ketorolac
Meloxicam
Nabumetone
Naproxen
Oxaprozin
Piroxicam
Sulindac

risk. Upper GI ulcers, gross bleeding, or
perforation caused by NSAIDs occur in !1% of
patients treated for 3–6 months and in !2%–4%
of patients treated for 1 year; these trends
continue with longer duration of use. Also can
increase blood pressure and induce kidney
injury. Risks are dose-related.

corticosteroids, anticoagulants, or
antiplatelet agents unless other
alternatives are not effective and the
patient can take a gastroprotective agent
(proton-pump inhibitor or misoprostol).

Indomethacin
Ketorolac (oral and parenteral)

Increased risk of GI bleeding/peptic ulcer disease
and acute kidney injury in older adults. Of all
the NSAIDs, indomethacin has the most
adverse effects, including a higher risk of
adverse CNS effects.

Avoid Moderate Strong

Meperidine Oral analgesic not effective in dosages commonly
used; may have a higher risk of neurotoxicity,
including delirium, than other opioids; safer
alternatives available.

Avoid Moderate Strong

Skeletal muscle relaxants
Carisoprodol
Chlorzoxazone
Cyclobenzaprine
Metaxalone
Methocarbamol
Orphenadrine

Muscle relaxants typically used to treat
musculoskeletal complaints are poorly tolerated
by older adults due to anticholinergic adverse
effects, sedation, and increased risk of fractures;
effectiveness at dosages tolerated by older adults
is questionable.

This criterion does not apply to skeletal muscle
relaxants typically used for the management of
spasticity (i.e., baclofen and tizanidine)
although these drugs can also cause substantial
adverse effects.

Avoid Moderate Strong

Abbreviations: CNS, central nervous system; COX, cyclooxygenase; CrCl, creatinine clearance; CV, cardiovascular; DOACs, direct oral anticoagulants; GI, gastrointestinal; HFrEF, heart failure with
reduced ejection fraction; HRT, hormone replacement therapy; INR, international normalized ratio; NSAIDs, nonsteroidal anti-inflammatory drugs; NYHA, New York Heart Association; SIADH,
syndrome of inappropriate antidiuretic hormone secretion; VTE, venous thromboembolism.
aUnder each drug class, drugs commonly used in the United States are listed, except in cases where doing so is infeasible due to space considerations. Unless stated otherwise, all drugs within a stated drug
class are considered potentially inappropriate in the context of the criterion in which they appear, even if not listed in this table.
bQuality of evidence and strength of recommendation ratings apply to all drugs and recommendations within each criterion unless stated otherwise.
cWhen selecting among DOACs and choosing a dose, pay special consideration to kidney function (see Table 6), indication, and body weight.
dAntipsychotics used in the United States include: First-generation (“typical”)—chlorpromazine, fluphenazine, haloperidol, perphenazine; Second-generation (“atypical”)—aripiprazole, brexpiprazole,
cariprazine, clozapine, lurasidone, olanzapine, paliperidone, pimavanserin, quetiapine, risperidone, ziprasidone. This list does not include antipsychotics rarely or never used in the U.S. among older
adults.
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American Geriatrics Society 2023 updated AGS Beers
Criteria® for potentially inappropriate medication use
in older adults

By the 2023 American Geriatrics Society Beers Criteria® Update Expert Panel
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Abstract

The American Geriatrics Society (AGS) Beers Criteria® (AGS Beers Criteria®)

for Potentially Inappropriate Medication (PIM) Use in Older Adults is widely

used by clinicians, educators, researchers, healthcare administrators, and regu-

lators. Since 2011, the AGS has been the steward of the criteria and has pro-

duced updates on a regular cycle. The AGS Beers Criteria® is an explicit list of

PIMs that are typically best avoided by older adults in most circumstances or

under specific situations, such as in certain diseases or conditions. For the 2023

update, an interprofessional expert panel reviewed the evidence published

since the last update (2019) and based on a structured assessment process

approved a number of important changes including the addition of new cri-

teria, modification of existing criteria, and formatting changes to enhance

usability. The criteria are intended to be applied to adults 65 years old and

older in all ambulatory, acute, and institutionalized settings of care, except hos-

pice and end-of-life care settings. Although the AGS Beers Criteria® may be

used internationally, it is specifically designed for use in the United States and

there may be additional considerations for certain drugs in specific countries.

Whenever and wherever used, the AGS Beers Criteria® should be applied

thoughtfully and in a manner that supports, rather than replaces, shared clini-

cal decision-making.

KEYWORD S

Beers criteria, Beers list, inappropriate prescribing, medications and drugs, older adults

INTRODUCTION

The Beers Criteria was developed by the late Mark Beers,
MD, and colleagues at the University of California Los
Angeles in 1991, with the purpose of identifying medica-
tions for which potential harm outweighed the expected
benefit and that should be avoided in nursing home resi-
dents.1 The 1997 update, led by Dr. Beers, expanded the

criteria to apply to all older adults.2 The criteria was
updated by an interprofessional group in 2003 and the
American Geriatrics Society took over stewardship in
2010. The 2023 American Geriatrics Society (AGS) Beers
Criteria® (AGS Beers Criteria®) for Potentially Inappro-
priate Medication (PIM) Use in Older Adults is the sev-
enth overall update and fourth since AGS became the
criteria's steward. As with previous updates, the AGS and
its expert panel have attempted to preserve the spirit and
intent of the original Beers Criteria by providing anPanel Members and Affiliations are provided in Appendix.
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2wk

Alpha 2 Adrenergic Agonist

Tizanidine
2 wk variable 2mg TID 4mg TID Paradoxic spasm/tone,

dry mouth, dz, dr
Additive effects with alcohol and

CNS depressants, reduced
clearance with oral contraceptives

Requires slow taper
Clonidine 1 hr 24 hr 0.1 mg twice

daily
0.1 mg 3
times daily

Hypotension, rebound
hypertension

Antihistamine

Orphenadrine 1 hr 4-6 hr 100 mg twice
daily

100 mg 3
times daily

Tachycardia, dry
mouth, N/V

Confusion/anxiety/tremors
with propoxyphene

Peripherally
Acting

Dantrolene 1 wk 12 hr 25 mg daily 100 mg
twice daily

Tachycardia,
photosensitivity,
seizures

Pancytopenia with chronic use

Abbreviations: CNS, central nervous system; dr, drowsiness; dz, dizziness; GABA, gama-aminobutyric acid; IT, intrathecal; MAO-I, monoamine oxidase inhibitor; N/
V, nausea/vomiting; TCA, tricyclic antidepressant.
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Table 1
Common skeletal muscle relaxants

Drug Onset Duration
Starting
Dose

Therapeutic
Dose Adverse Effects Note

Centrally
Acting

Sedative
Metaloxone 1hr 4-6 hr 400 mg TID 800 mg TID Hemolytic anemia,

headache, dz, dr, N/V
Methocarbamol 30 min N/A 500 mg QID 750 mg QID Blurred vision, dz, dr
Carisoprodol 30 min 4-6 hr 350 mg TID 350 mg QID Ataxia, withdrawal

potential, dz, dr, N/V
Additive effects with alcohol and

CNS depressants
Chlorzaxone 1hr 3-4 hr 250 mg QID 500 mg QID Headache, dz, dr, N/V

TCA-like

Cyclobenzaprine 1hr 12–24 hr 5mg TID 10–20 mg TID Dry mouth, dz, dr Additive effects with alcohol, TCAs,
and CNS depressants, seizures with
tramadol and MAO-I

GABA Agonist

Diazepam 30 min variable 2 mg twice
daily

5 mg 3 times
daily

Ataxia, respiratory
depression, hypotension,
withdrawal potential

CNS depression with opioids,
potentiation with barbiturates/
MAO-I

Baclofen 3-4 d
orally

variable 5 mg 3
times daily

10–20 mg 3
times daily

Slurred speech, urinary
retention, constipation, dr

Short-term memory loss with
antidepressants, additive effects
with TCAs

Requires slow taper because of
withdrawal seizures and
hallucinations

30 min
IT

4-6 hr variable variable Overdose/withdrawal
potential
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_zanidine does not share the an_hypertensive effects or exert any benefit for treatment of dysautonomia. 

Caution in IRC
Inihibition of CYP P450
contraindicated with iv ciprofloxacin
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CICLOBENZAPRINA
Dosaggio: 10-40 mg/die
NNT e NNH: non disponibili
RISULTATI: Modesti su sonno, limitati sul dolore. Non migliora la fatigue
Effetti collaterali: sonnolenza, secchezza delle fauci, vertigini

TIZANIDINA
Agonista a2 receptor: ansiolitiche , analgesiche e sedative
Dosaggio: 2-12 mg/die
NNT e NNH: non disponibili
RISULTATI: modesti (pochissimi studi)
Effetti collaterali: sonnolenza, secchezza delle fauci, vertigini, stanchezza

TZADOK R ET AL, PAIN RES MANAGE 2020
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norma sono utilizzati in monoterapia, ma anche in asso-
ciazione ad antinfiammatori ed analgesici.

Effetti collaterali
I principali effetti collaterali riportati per questa classe di 
farmaci sono l’ipotonia, l’astenia, le vertigini, i disturbi 
del tratto gastrointestinale e i disturbi del sonno. Effetti 
di diversa entità, secondo il dosaggio e il farmaco utiliz-
zato. Ad esempio, la sonnolenza è tipicamente indotta in 
misura maggiore dai farmaci prevalentemente ad azione 
centrale di tipo GABAergica. Si tratta comunque di farmaci 
solitamente ben tollerati anche per trattamenti continuativi 
e prolungati, ciò nonostante, la diversa entità degli effetti 
indesiderati tra un farmaco e l’altro, è spesso fattore deter-
minante per la scelta di quale miorilassante utilizzare.

Utilizzo dei miorilassanti  
nel paziente ortopedico 
In ambito ortopedico sono molteplici le patologie in cui i 
miorilassanti possono avere un ruolo positivo nella riso-
luzione del quadro clinico.
Si pensi a:
•	 contratture indotte da traumi indiretti a carico della 

colonna vertebrale in seguito ad incidenti stradali;

•	 traumi muscolari da sovraccarico nello sportivo;
•	 lombalgie e cervicalgie.

Nei casi di cervicalgia o di lombalgia, il dolore è per lo più 
dovuto ad una compressione meccanica di una radice 
nervosa ad opera di una protrusione discale, di un’ernia 
discale o di una stenosi lombare, che provoca uno stato 
d’infiammazione localizzato che determina a sua volta la 
contrazione della muscolatura paravertebrale. Si instau-
ra così un circolo vizioso in cui la contrattura muscolare, 
aumentando la compressione meccanica, determina il 
mantenimento della sintomatologia.
I miorilassanti in questi casi, in assenza di altri danni 
osteoarticolari documentabili tramite imaging, riescono 
a determinare un’attenuazione significativa della sinto-
matologia (dolore, rigidità, affaticamento) perché è la 
contrattura muscolare ad avere un ruolo principale nel 
mantenere l’infiammazione. Di contro, ad esempio gli 
anti-infiammatori, largamente utilizzati in queste pato-
logie, riescono certamente a contenere segni e sintomi 
come il gonfiore o il dolore, tipiche evidenze del pro-
cesso infiammatorio, ma non riescono a contrastare la 
contrattura muscolare. Si può ovviamente associare un 
farmaco anti-infiammatorio a un miorilassante, per un 
determinato e limitato periodo di tempo, per ottenere 

BACLOFENE (Lioresal)[5]

Miorilassante ad azione centrale con sito
d’attacco spinale. Inibisce la trasmissione sia
monosinaptica che polisinaptica, stimolando
preferibilmente i recettori GABA e di
conseguenza inibendo il rilascio degli
aminoacidi eccitatori glutammato e aspartato.

Bibliografia
1] Eperisone. Riassunto delle Caratteristiche di Prodotto Expose
2] Diazepam. Martindale. The Complete Drug Reference. “Diazepam”, 2009 ed.
3] Tiocolchicoside. Martindale. The Complete Drug Reference. “Tiocolchicoside”, 2009 ed.
4] Tizanidina. Riassunto delle Caratteristiche di Prodotto Sirdalud
5] Baclofene. Riassunto delle Caratteristiche di Prodotto Lioresal
6] Dantrolene. Riassunto delle Caratteristiche di Prodotto Dantrium

TIOCOLCHICOSIDE (Muscoril)[3]

Attività selettiva di tipo agonista
sui recettori GABA-ergici e glicinergici.

DIAZEPAM (Valium)[2]

Gli effetti terapeutici sono dovuti 
alla capacità di incrementare la trasmissione
GABAergica.

DANTROLENE (Dantrium)[6]

Interferisce con la liberazione del Ca++

sarcoplasmatico della cellula muscolare
inibendo in modo diretto la contrazione
muscolare.

TIZANIDINA (Sirdalud)[4]

Miorilassante ad azione centrale con azione
elettiva sito d’attacco spinale. 
Riduce il rilascio degli aminoacidi eccitatori
da parte degli interneuroni.

EPERISONE CLORIDRATO 
(Expose)[1]
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MUSCOLO SCHELETRICO

NERVO PERIFERICO

1) inibizione della scarica spontanea 
dei gamma motoneuroni spinali;

2) aumento del flusso ematico
nelle aree che presentano ipertono
muscolare mediante un’azione 
sui canali del calcio voltaggio-
dipendente e sulla calmodulina 
a livello delle cellule muscolari
lisce;

3) attività analgesica grazie alla sua
azione di antagonista della 
Sostanza P a livello spinale.

scheda prezzi EXPOSE_04-2011_v5  4-04-2011  14:41  Pagina 1

Figura 2
Meccanismo d’azione dei principali miorilassanti.



• It antagonizes GABA and glycine receptor, has anti- inflammatory effects
• teratogenic
• pro-epileptogenic

Tiocolchicoside



 
17 January 2014 
EMA/40615/2014 

European Medicines Agency recommends restricting use 
of thiocolchicoside by mouth or injection 
Medicine only to be used at low doses for additional short-term relief of 
painful muscle contractures 

On 21 November 2013 the European Medicines Agency’s Committee on Human Medicinal Products 
(CHMP) recommended that the authorised uses for thiocolchicoside-containing medicines for use by 
mouth or injection should be restricted across the European Union (EU). These medicines are now 
recommended only as an add-on treatment for painful muscle contractures (permanent tightening of 
the muscle tissue) resulting from spinal conditions in adults and adolescents 16 years of age or older. 
In addition, the dose of thiocolchicoside by mouth or injection should be restricted. 

Thiocolchicoside is a muscle relaxant that has been authorised by national procedures in several EU 
Member States1 for use by mouth or injection into the muscles in the treatment of painful muscular 
disorders.  

The review of thiocolchicoside was triggered by the Italian medicines regulatory agency, AIFA, 
following new experimental evidence which suggested that thiocolchicoside was broken down in the 
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Fibromialgia



Oppioidi

Patients with fibromyalgia have altered endogenous
opioid activity, with little opioid receptor availability
but high concentrations of opioid peptides in biological
fluids

• Gli oppioidi sono gravati da gravi effetti collaterali e non sono realmente efficaci per il dolore FM, quindi il 

loro uso dovrebbe essere evitato. Il Tramadolo è l'unico che può essere efficace nel ridurre il dolore FM, 

poiché agisce come un agonista degli oppioidi ma anche come inibitore della ricaptazione della serotonina 

e in parte della noradrenalina.
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We included three studies with 254 participants; 204 had
painful diabetic neuropathy and 50 postherpetic neuralgia.

Oxycodone 60 and 120 mg daily;

There is no evidence at all for other neuropathic pain conditions, or for fibromyalgia.



Fig. 1. Spectrum of  “suitedness “of  COT for specific medical conditions
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Conventional Practice for Medical Conditions of Chronic Opioid Therapy
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Abstract

Objective: Opioids (except for tramadol) have not been shown to be effective in

patients with fibromyalgia, but they can increase the risk of adverse drug reactions.

The aim was to determine the treatment patterns of a group of patients with fi-

bromyalgia and to identify the factors associated with the use of opioids in

Colombia.

Methods: This was a cross‐sectional study of a group of patients with fibromyalgia

from a pain clinic in Colombia. Sociodemographic, clinical and pharmacological

variables were identified. Descriptive, bivariate, and multivariate analyses were

performed.

Results: A total of 559 patients were analysed, 88.6% of whom were women, and

the mean age was 53.4 ⌃ 12.6 years. A total of 40.6% received nonpharmacological

management, and the majority were treated with acetaminophen (96.1%) and

pregabalin (62.8%). A total of 69.6% received opioids, the most common of which

was hydrocodone (36.3%). The average morphine equivalent milligrammes was

36.9 ⌃ 91.2 (range: 2.3–750 mg), and 43.8% had intermediate/high doses. Being

male (OR: 3.12; 95% CI: 1.40–6.91), having arterial hypertension (OR: 1.67; 95% CI:

1.04–2.69), obesity (OR: 2.23; 95% CI: 1.18–4.24), degenerative disease of vertebral

discs (OR: 2.32; 95% CI: 1.10–4.88) and comedication with gabapentinoids (OR:

1.75; 95% CI: 1,15–2.65) were associated with a higher probability of receiving

opioids, while patients treated with muscle relaxants had a lower risk of opioid

treatment (OR: 0.64; 95% CI: 0.41–0.98).

Conclusions: A significant proportion of patients were treated with opioids, the

most common of which was hydrocodone, which goes against the recommendations

of clinical practice guidelines.
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TAB L E 1 Comparison of some sociodemographic, clinical and pharmacological variables between women and men diagnosed with
fibromyalgia, Colombia

Variables

Total Women Men

pn = 559 % n = 495 % n = 64 %

Age, mean (SD) 53.4 ⌃ 12.6 53.7 ⌃ 12.5 50.8 ⌃ 13.3 0.085a

Civil status ‐ ‐ ‐ ‐ ‐ ‐ ‐

Single/divorced 258 46.2 235 47.5 23 35.9 0.081

Married/common‐law union 293 52.4 253 51.1 40 62.5 0.086

No data 8 1.4 7 1.4 1 1.6 1.000**

Education level ‐ ‐ ‐ ‐ ‐ ‐ ‐

None 91 16.3 79 16.0 12 18.8 0.569

Primary school 81 14.5 70 14.1 11 17.2 0.515

High school 167 29.9 150 30.3 17 26.6 0.538

University 62 11.1 56 11.3 6 9.4 0.642

No data 159 28.4 141 28.5 18 28.1 0.952

Occupation ‐ ‐ ‐ ‐ ‐ ‐ ‐

Household activities 210 37.6 207 41.8 3 4.7 <0.001**

Pensioner 81 14.5 59 11.9 22 34.4 <0.001

Operators 52 9.3 31 6.3 21 32.8 <0.001

Symptoms ‐ ‐ ‐ ‐ ‐ ‐ ‐

Widespread pain 493 88.2 439 88.7 54 84.4 0.314

Localised pain 427 76.4 380 76.8 47 73.4 0.555

Unrefreshing sleep 346 61.9 303 61.2 43 67.2 0.354

Depressive symptoms 335 59.9 294 59.4 41 64.1 0.473

Anxious symptoms 334 59.7 297 60.0 37 57.8 0.737

Chronic comorbidities 544 97.3 484 97.8 60 93.8 0.061

Depressive disorders 374 66.9 326 65.9 48 75.0 0.144

Anxious disorders 370 66.2 328 66.3 42 65.6 0.919

Osteoarthrosis 230 41.1 203 41.0 27 42.2 0.857

Arterial hypertension 176 31.5 158 31.9 18 28.1 0.539

Dyslipidemia 101 18.1 89 18.0 12 18.8 0.880

Non‐pharmacological management 227 40.6 200 40.4 27 42.2 0.785

Supervised aerobic exercise 164 29.3 145 29.3 19 29.7 0.948

Cognitive behavioural therapy 48 8.6 41 8.3 7 10.9 0.476

Hydrotherapy 46 8.2 41 8.3 5 7.8 0.897

Pharmacological management ‐ ‐ ‐ ‐ ‐ ‐ ‐

Non‐opioid analgesics 537 96.1 474 95.8 63 98.4 0.299

Acetaminophen 537 96.1 474 95.8 63 98.4 0.299

Non‐steroidal anti‐inflammatory drugs 10 1.8 10 2.0 0 0.0 0.614**

Opioid analgesics 389 69.6 333 67.3 56 87.5 0.001

Morphine equivalents, median (IQR) 15.0 (10.0–22.5) 15.0 (10.0–22.5) 20.0 (15.0–37.5) 0.001***

Antidepressants 260 46.5 235 47.5 25 39.1 0.204

Serotonin and norepinephrine reuptake inhibitors 191 34.2 173 34.9 18 28.1 0.279

(Continues)
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TAB L E 1 Comparison of some sociodemographic, clinical and pharmacological variables between women and men diagnosed with
fibromyalgia, Colombia

Variables

Total Women Men

pn = 559 % n = 495 % n = 64 %

Age, mean (SD) 53.4 ⌃ 12.6 53.7 ⌃ 12.5 50.8 ⌃ 13.3 0.085a

Civil status ‐ ‐ ‐ ‐ ‐ ‐ ‐

Single/divorced 258 46.2 235 47.5 23 35.9 0.081

Married/common‐law union 293 52.4 253 51.1 40 62.5 0.086

No data 8 1.4 7 1.4 1 1.6 1.000**

Education level ‐ ‐ ‐ ‐ ‐ ‐ ‐

None 91 16.3 79 16.0 12 18.8 0.569

Primary school 81 14.5 70 14.1 11 17.2 0.515

High school 167 29.9 150 30.3 17 26.6 0.538

University 62 11.1 56 11.3 6 9.4 0.642

No data 159 28.4 141 28.5 18 28.1 0.952

Occupation ‐ ‐ ‐ ‐ ‐ ‐ ‐

Household activities 210 37.6 207 41.8 3 4.7 <0.001**

Pensioner 81 14.5 59 11.9 22 34.4 <0.001

Operators 52 9.3 31 6.3 21 32.8 <0.001

Symptoms ‐ ‐ ‐ ‐ ‐ ‐ ‐

Widespread pain 493 88.2 439 88.7 54 84.4 0.314

Localised pain 427 76.4 380 76.8 47 73.4 0.555

Unrefreshing sleep 346 61.9 303 61.2 43 67.2 0.354

Depressive symptoms 335 59.9 294 59.4 41 64.1 0.473

Anxious symptoms 334 59.7 297 60.0 37 57.8 0.737

Chronic comorbidities 544 97.3 484 97.8 60 93.8 0.061

Depressive disorders 374 66.9 326 65.9 48 75.0 0.144

Anxious disorders 370 66.2 328 66.3 42 65.6 0.919

Osteoarthrosis 230 41.1 203 41.0 27 42.2 0.857

Arterial hypertension 176 31.5 158 31.9 18 28.1 0.539

Dyslipidemia 101 18.1 89 18.0 12 18.8 0.880

Non‐pharmacological management 227 40.6 200 40.4 27 42.2 0.785

Supervised aerobic exercise 164 29.3 145 29.3 19 29.7 0.948

Cognitive behavioural therapy 48 8.6 41 8.3 7 10.9 0.476

Hydrotherapy 46 8.2 41 8.3 5 7.8 0.897

Pharmacological management ‐ ‐ ‐ ‐ ‐ ‐ ‐

Non‐opioid analgesics 537 96.1 474 95.8 63 98.4 0.299

Acetaminophen 537 96.1 474 95.8 63 98.4 0.299

Non‐steroidal anti‐inflammatory drugs 10 1.8 10 2.0 0 0.0 0.614**

Opioid analgesics 389 69.6 333 67.3 56 87.5 0.001

Morphine equivalents, median (IQR) 15.0 (10.0–22.5) 15.0 (10.0–22.5) 20.0 (15.0–37.5) 0.001***

Antidepressants 260 46.5 235 47.5 25 39.1 0.204

Serotonin and norepinephrine reuptake inhibitors 191 34.2 173 34.9 18 28.1 0.279

(Continues)
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Abstract

Objective: Opioids (except for tramadol) have not been shown to be effective in

patients with fibromyalgia, but they can increase the risk of adverse drug reactions.

The aim was to determine the treatment patterns of a group of patients with fi-

bromyalgia and to identify the factors associated with the use of opioids in

Colombia.

Methods: This was a cross‐sectional study of a group of patients with fibromyalgia

from a pain clinic in Colombia. Sociodemographic, clinical and pharmacological

variables were identified. Descriptive, bivariate, and multivariate analyses were

performed.

Results: A total of 559 patients were analysed, 88.6% of whom were women, and

the mean age was 53.4 ⌃ 12.6 years. A total of 40.6% received nonpharmacological

management, and the majority were treated with acetaminophen (96.1%) and

pregabalin (62.8%). A total of 69.6% received opioids, the most common of which

was hydrocodone (36.3%). The average morphine equivalent milligrammes was

36.9 ⌃ 91.2 (range: 2.3–750 mg), and 43.8% had intermediate/high doses. Being

male (OR: 3.12; 95% CI: 1.40–6.91), having arterial hypertension (OR: 1.67; 95% CI:

1.04–2.69), obesity (OR: 2.23; 95% CI: 1.18–4.24), degenerative disease of vertebral

discs (OR: 2.32; 95% CI: 1.10–4.88) and comedication with gabapentinoids (OR:

1.75; 95% CI: 1,15–2.65) were associated with a higher probability of receiving

opioids, while patients treated with muscle relaxants had a lower risk of opioid

treatment (OR: 0.64; 95% CI: 0.41–0.98).

Conclusions: A significant proportion of patients were treated with opioids, the

most common of which was hydrocodone, which goes against the recommendations

of clinical practice guidelines.

K E YWORD S

analgesics, fibromyalgia, inappropriate prescribing, opioid, pharmacoepidemiology, pregabalin
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likely to have had a higher formulation of gabapentinoids but a lower

use of muscle relaxants than those who did not receive opioids

(Table 4).

3.2 | Multivariate analysis

The binary logistic regression adjusted for sociodemographic vari-

ables and comorbidities found that being male, having hypertension,

obesity, or degenerative vertebral disc disease and comedication

with gabapentinoids were associated with a greater probability of

receiving opioids, while those patients who received muscle relaxants

had a lower risk. The Hosmer and Lemeshow test value was 0.980,

and the AUC was 0.689 (95% CI: 0.642–0.736) (see Table 5).

4 | DISCUSSION

This study allowed us to characterise and compare the sociodemo-

graphic, clinical and pharmacological variables, particularly those

associated with the use of opioids in fibromyalgia, as evidence of the

use of medications in the real world in a group of patients treated in a

pain clinic within the Colombian Health System. These findings can be

useful for health care, academic and scientific personnel in making

decisions regarding the risks faced by their patients and can

contribute to strengthening the practices of appropriate use of drugs

among physicians as a way to improve safety and reduce adverse

drug reactions.

The average age of the patients in this study was similar to that

found in other studies (49.4–54.0 years) (de Assis et al., 2020; Jiao

et al., 2021; Robinson et al., 2012; Salaffi et al., 2021; Valentini

et al., 2020) and contrasts with other reports where age was higher

(59.4–64.4) (Turner et al., 2016; Vincent et al., 2015). On the other

hand, the majority of patients in this study were women, similar to

other published studies (74.6%–94.6%) (Jiao et al., 2021; Robinson

et al., 2012; Salaffi et al., 2021; Turner et al., 2016; Valentini

et al., 2020; Vincent et al., 2015). Similarly, depressive and anxiety

disorders were the most frequent comorbidities in these patients,

similar to the findings of previous reports (Robinson et al., 2012;

Valentini et al., 2020; Vincent et al., 2015). It has been documented

that patients with fibromyalgia have a higher likelihood and a higher

prevalence of these pathologies than the general population, and it

has been found that these pathologies significantly affect patients'

mental and physical health (Galvez‐Sánchez et al., 2019).
Nonpharmacological management includes aerobic exercise,

cognitive behavioural therapy, and education, which are recom-

mended in clinical practice guidelines as initial approach strategies or

adjuncts to pharmacological treatment (Fitzcharles et al., 2013;

Macfarlane et al., 2017). However, this management was used for

less than half of the subjects of the present study; physical activity

predominated, consistent with previous reports (de Assis et al., 2020;

Valentini et al., 2020). For example, in Brazil, de Assis et al. found that

39.7% performed physical exercise (de Assis et al., 2020). In England,

Valentini et al. found that 20.5% of patients underwent cognitive–

behavioural therapy (Valentini et al., 2020). However, in Spain,

Rico‐Villedemoros et al. described that the majority of patients with

fibromyalgia underwent nonpharmacological management via phys-

ical exercise (84.9%), diet (47.2%) and psychotherapy (31.4%) (Rico‐
Villademoros et al., 2020). Mixed exercise (aerobic or cardiorespi-

ratory exercise, resistance or muscle strengthening exercise, and

flexibility exercise) can improve quality of life, physical function and

fatigue in some cases (Bidonde et al., 2019). While cognitive‐
behavioural therapy relieves pain, improves quality of life and

mood, and reduces disability and fatigue (Bernardy, et al., 2018).

T A B L E 1 (Continued)

Variables

Total Women Men

pn = 559 % n = 495 % n = 64 %

Selective serotonin reuptake inhibitors 57 10.2 53 10.7 4 6.3 0.379**

Atypical 25 4.5 22 4.4 3 4.7 1.000**

Tricyclic antidepressants 13 2.3 10 2.0 3 4.7 0.178**

Gabapentinoids 373 66.7 325 65.7 48 75.0 0.135

Muscle relaxants 170 30.4 155 31.3 15 23.4 0.197

Comedications 382 68.3 341 68.9 41 64.1 0.435

Antihypertensives and diuretics 161 28.8 143 28.9 18 28.1 0.899

Antipsychotics 107 19.1 92 18.6 15 23.4 0.353

Lipid‐lowering 90 16.1 79 16.0 11 17.2 0.801

Antidiabetics 64 11.4 59 11.9 5 7.8 0.332

Benzodiazepines 64 11.4 59 11.9 5 7.8 0.332

aStudent's t‐test; **Fisher's Exact Test; ***Mann–Whitney U‐test; IQR, interquartile range; SD, standard deviation.
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Terapaia Farmacologica

In summery

There is no gold standard pharmacological treatment for 
fibromyalgia. 

Maximum doses of a single drug are rarely used because of 
safety concerns.

Moreover, single drugs tend to have a clinically relevant effect in 
fewer than half of the treated patients. 

Therefore, a combination of drugs is usually preferred using a 
patient-centred, symptom-based stepwise approach
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pharmacotherapy with each individual component but did not include an inactive placebo group; two studies compared the combination
of two agents with only one of the agents alone; and three studies compared the combination of two or more agents only with inactive
placebo.

Heterogeneity among studies in terms of class of agents evaluated, specific combinations used, outcomes reported, and doses given
prevented any meta-analysis. None of the combinations of drugs found provided su!icient data for analysis compared with placebo
or other comparators for our preferred outcomes. We therefore provide a narrative description of results. There was no or inadequate
evidence in any comparison for primary and secondary outcomes. Two studies only reported any primary outcomes of interest (patient-
reported pain relief of 30%, or 50%, or greater). For each 'Risk of bias' item, only half or fewer of studies had unequivocal low risk of bias.
Small size and selective reporting were common as high risk of bias.

Our GRADE assessment was therefore very low for primary outcomes of pain relief of 30% or 50% or greater, PGIC much or very much
improved or very much improved, any pain-related outcome, participants experiencing any adverse event, any serious adverse event, or
withdrawing because of an adverse event.

Three studies found some evidence that combination pharmacotherapy reduced pain compared to monotherapy; these trials tested
three di!erent combinations: melatonin and amitriptyline, fluoxetine and amitriptyline, and pregabalin and duloxetine. Adverse events
experienced by participants were not serious, and where they were reported (in 12 out of 16 studies), all participants experienced them,
regardless of treatment. Common adverse events were nausea, dizziness, somnolence, and headache.

Authors' conclusions

There are few, large, high-quality trials comparing combination pharmacotherapy with monotherapy for fibromyalgia, consequently
limiting evidence to support or refute the use of combination pharmacotherapy for fibromyalgia.

P L A I N   L A N G U A G E   S U M M A R Y

Combinations of drugs versus single drugs to treat fibromyalgia pain in adults

Bottom line

There is no good evidence to prove or disprove that combining drugs is better than using single drugs for fibromyalgia.

Background

People with fibromyalgia experience constant, widespread pain, sleep problems, and fatigue. Common drugs such as paracetamol
(acetaminophen) and ibuprofen are not usually e!ective. Medicines used to treat epilepsy or depression can sometimes be e!ective for
fibromyalgia and other forms of long-lasting pain where there may be nerve damage. Many individuals with fibromyalgia take many
di!erent drugs to deal with pain. We did this review to find the evidence about using combinations of drugs compared to single drugs.

Study characteristics

In September 2017 we searched for clinical trials where combinations of medicines were used for fibromyalgia pain in adults. We found 16
studies evaluating combinations of drugs versus one drug for fibromyalgia pain.

Key results

These studies looked at combinations of all sorts of di!erent drugs, but did not provide enough data to draw any conclusions. Many of the
studies did not directly compare a combination of drugs with each single drug. They sometimes compared a combination of medicines
with only one of the medicines in the combination, or with only placebo. This limited our ability to make any conclusions.

Most studies did not report any of the outcomes important to people with fibromyalgia. Some studies showed that a combination of drugs
is better at reducing pain than one drug alone, but other studies showed that one drug alone is better than a combination of drugs. Other
studies did not find any di!erence between combinations of drugs and single drugs.

Side e!ects were not severe, and generally were not di!erent between combination therapy and monotherapy.

Quality of the evidence

We rated the quality of the evidence from studies using four levels: very low, low, moderate, or high. Very low-quality evidence means
that we are very uncertain about the results. High-quality evidence means that we are very confident in the results. Overall, the quality
of evidence for important outcomes was very low. None of the combinations of drugs provided enough information for our preferred
outcomes. We think that new studies will be very likely to change any conclusions drawn from these studies.

Combination pharmacotherapy for the treatment of fibromyalgia in adults (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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to be effective in patients with fibromyalgia is trama-
dol, alone or combined with paracetamol4. Tramadol 
functions as a weak agonist of µ-opioid receptors and 
as a serotonin–norepinephrine reuptake inhibitor 
(SNRI). Substantial evidence suggests that traditional 
analgesic drugs such as paracetamol and non-steroidal 
anti-inflammatory drugs are not effective in treating 
fibromyalgia184, but these drugs are fundamental for 
treating concomitant peripheral forms of pain such as 
osteoarthritic pain because peripheral nociceptive inputs 
can promote central sensitization185.

Hypnotic and antipsychotic drugs. Benzodiazepines and 
other hypnotic drugs, such as zolpidem, can be used 
in the short term to improve sleep, but tend not to be 
efficacious for fibromyalgia pain4,186.

Quetiapine has been so far the most frequently stud-
ied antipsychotic drug for fibromyalgia. A Cochrane 
review187 suggested that this drug shows some benefit 
in treating fibromyalgia-related pain, sleep problems, 
depression and anxiety, but, owing to the low quality of 
evidence of the trials, this drug should only be taken 
for a short period of time for fibromyalgia treatment. 
Interestingly, one trial comparing amitriptyline with 
quetiapine showed no difference between the two drugs 
in terms of their ability to reduce various symptoms in 
patients with fibromyalgia, including pain, fatigue, sleep 
problems, anxiety and depression188.

Cannabis and cannabinoids. The cannabis plant is very 
different from pure, synthetic cannabinoids, insofar 
as it contains about 100 different active cannabinoids, 

Table 2 | Commonly prescribed drugs for fibromyalgia treatment and their adverse effects

Drug Class of drug FDA-approved  
drugs for 
fibromyalgia

Adverse effects169,174,184,187,203,239–242

Antidepressants
Duloxetine SNRI Yes243 Nausea, palpitations, headache, fatigue, 

tachycardia, insomnia, xerostomia, constipation 
and serotonin syndromea(REFS244,245)

Milnacipran SNRI Yes246

Amitriptyline Tricyclic antidepressant No Xerostomia, constipation, weight gain, urinary 
retention, sedation and serotonin syndromea

Anticonvulsants
Pregabalin GABAergic drug Yes247 Sedation, dizziness, vertigo, asthenia, nausea and 

weight gainGabapentin GABAergic drug No
Muscle relaxants
Cyclobenzaprine Serotoninergic muscle 

relaxant
No Nausea, palpitations, headache, fatigue, 

xerostomia, constipation and serotonin syndromea

Tizanidine α2 receptor agonist No Dizziness, asthenia, xerostomia, vomiting, 
constipation, liver test abnormalities, bradycardia, 
hypotension and blurred vision

Analgesic drugs
Tramadol Weak opioid and SNRI No Constipation, nausea, vomiting, dizziness, fatigue, 

headache, itching and xerostomia
Paracetamol Analgesic and antipyretic 

drug
No Nausea, vomit, constipation and liver disease

Hypnotic drugs
Zolpidem GABAergic and 

non-benzodiazepine 
hypnotic drug

No Dizziness, headache, somnolence, confusion, 
agitation, abdominal pain, constipation and 
xerostomia

Antipsychotic drugs
Quetiapine Atypical antipsychotic drug No Somnolence, headache, dizziness, extrapyramidal 

symptoms, weight gain, dyslipidaemia, 
hyperglycaemia, xerostomia, vomiting and nausea, 
and constipation

Cannabis or cannabinoids
Nabilone Pure cannabinoid 

(tetrahydrocannabinol)
No Drowsiness, dizziness, nausea, xerostomia, 

confusion, anxiety and tachycardia
Cannabis Phytopharmaceutical 

(different concentrations of 
tetrahydrocannabinol and 
cannabidiol)

No Drowsiness, dizziness, nausea, xerostomia, blurred 
vision, increased/decreased appetite, vertigo, 
tachycardia and hypotension

All these drugs target neurotransmitters, and their classification is based on the disease for which they were initially approved (for 
example, antidepressants for depression). The adverse effects of anticonvulsants are dose dependent, whereas the adverse effects 
of antidepressants depend on the metabolism of the individual. Treatment with a combination of antidepressants should be 
avoided owing to the risk of serotonin syndrome. SNRI, serotonin–norepinephrine reuptake inhibitor. aA potentially 
life-threatening syndrome characterized by the combination of mental status alteration (such as agitation, anxiety, disorientation 
and excitement), neuromuscular hyperactivity (such as tremors, hyperreflexia, muscle rigidity and clonus) and autonomic 
hyperactivity (such as vomiting, diarrhoea, hypertension and tachycardia, and mydriasis).
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constipation, liver test abnormalities, bradycardia, 
hypotension and blurred vision

Analgesic drugs
Tramadol Weak opioid and SNRI No Constipation, nausea, vomiting, dizziness, fatigue, 

headache, itching and xerostomia
Paracetamol Analgesic and antipyretic 

drug
No Nausea, vomit, constipation and liver disease

Hypnotic drugs
Zolpidem GABAergic and 

non-benzodiazepine 
hypnotic drug

No Dizziness, headache, somnolence, confusion, 
agitation, abdominal pain, constipation and 
xerostomia

Antipsychotic drugs
Quetiapine Atypical antipsychotic drug No Somnolence, headache, dizziness, extrapyramidal 

symptoms, weight gain, dyslipidaemia, 
hyperglycaemia, xerostomia, vomiting and nausea, 
and constipation

Cannabis or cannabinoids
Nabilone Pure cannabinoid 

(tetrahydrocannabinol)
No Drowsiness, dizziness, nausea, xerostomia, 

confusion, anxiety and tachycardia
Cannabis Phytopharmaceutical 

(different concentrations of 
tetrahydrocannabinol and 
cannabidiol)

No Drowsiness, dizziness, nausea, xerostomia, blurred 
vision, increased/decreased appetite, vertigo, 
tachycardia and hypotension

All these drugs target neurotransmitters, and their classification is based on the disease for which they were initially approved (for 
example, antidepressants for depression). The adverse effects of anticonvulsants are dose dependent, whereas the adverse effects 
of antidepressants depend on the metabolism of the individual. Treatment with a combination of antidepressants should be 
avoided owing to the risk of serotonin syndrome. SNRI, serotonin–norepinephrine reuptake inhibitor. aA potentially 
life-threatening syndrome characterized by the combination of mental status alteration (such as agitation, anxiety, disorientation 
and excitement), neuromuscular hyperactivity (such as tremors, hyperreflexia, muscle rigidity and clonus) and autonomic 
hyperactivity (such as vomiting, diarrhoea, hypertension and tachycardia, and mydriasis).

www.nature.com/nrrheum
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CANNABINOIDI

• sono stati recentemente proposti anche come promettente famiglia fitoterapica per la terapia 
FM, sebbene il suo uso medico sia stato studiato quasi solo con studi osservazionali.

•L'attenzione della comunità medica sui farmaci a base di cannabis è stata attirata sulla base di 
survey che hanno dato risultati positivi.

•Recentemente, un piccolo studio clinico (17 donne), in doppio cieco, randomizzato 
controllato con placebo è stato condotto per otto settimane per determinare il beneficio di 
un olio di cannabis ricco di THC.

•Gli autori hanno concluso che i fitocannabinoidi possono essere una terapia a basso costo e 
ben tollerata per ridurre i sintomi e aumentare la qualità della vita dei pazienti con 
fibromialgia. Sono ancora necessari studi per valutare i benefici a lungo termine e studi con 
diverse varietà di cannabinoidi. Chaves C, et al. Pain Med 2020; 21: 2212–2218.

assin M, Oron A, Robinson D. Clin Exp Rheumatol 2019; 37 Suppl11:13–20.
Guillouard M, et al. Rheumatology. DOI: 10.1093/rheumatology/keaa534.

Giorgi V, et al Clin Exp Rheumatol 2020; 38: 53–59.



L-ACETIL-CARNITINA

Potrebbe essere utile per:

• Meccanismi di Sensibilizzazione neuronali

• Depressione

• Neuropatia delle piccole fibre

Nei pazienti FM.



LA LAC HA UN EFFETTO SULLA DENSITÀ DEI RECETTORI MGLU2, 
CON UN MECCANISMO EPIGENETICO



L’Azione analgesica di LAC perdura oltre il termine del trattamento

Notartomaso, Molecular Pain 2017

Studio su modello di Dolore 
Neuropatico da compressione 
cronica (CCI).
Dopo 37 gg dal termine del 
trattamento nel gruppo trattato 
con ALC si osserva ancora una 
sovra-espressione di mGLU2.



LAC AUMENTA IN MODO SIGNIFICATIVO IL LIVELLI DI BDNF NELLA 
CORTECCIA PREFRONTALE E NELL’IPPOCAMPO

Livelli cerebrali di BDNF in modello animale di 
depressione (ratti FSL) rispetto a ratti sani (FRL). 
I ratti di entrambi i gruppi sono stati trattati con 
fisiologica i.p. o LAC (100 mg/kg i.p.) per 21 giorni.
* p<0,05 rispetto a tutti gli altri valori; ** p<0,05 rispetto ai ratti FRL 
trattati con LAC
BDNF: Brain Derivated Neurotrophic Factor

Nasca C et al. L-acetylcarnitine causes rapid antidepressant effects through the epigenetic 
induction of mGlu2 receptors. Proc Natl Acad Sci U S A. 2013 Mar 19;110(12):4804-9.



Effetti di L-acetil-carnitina sui sintomi depressivi

Figure 1. Effect of acetyl-L-carnitine (ALC) on depressive symptoms compared to placebo/no intervention. 

Acetyl-L-Carnitine Supplementation and the Treatment of Depressive 
Symptoms: A Systematic Review and Meta-Analysis
Veronese, Nicola MD; Stubbs, Brendon PhD; Solmi, Marco MD; Ajnakina, Olesya PhD; Carvalho, Andre F. MD; Maggi, Stefania MD

Psychosomatic Medicine: February/March 2018 -Volume 80 - Issue 2 - p 154–159

12 RCTs su un totale di 791 pz con sintomi di depressione hanno dimostrato che 
il trattamento con LAC riduce i sintomi depressivi in modo significativo vs 
placebo.
Questi dati sono stati ottenuti prevalentemente in studi su popolazione anziana.

https://journals.lww.com/psychosomaticmedicine/toc/2018/02000


L-ACETIL-CARNITINA ha determinato un incremento 
significativo delle piccole fibre sensitive nel derma e 
nell’epidermide (risultati a 6 mesi)



Studio su 102 pazienti con fibromialgia primaria.

Trattamento: 
LAC 500 mg per os bid + 500 mg im per 14 gg

LAC 500 mg per os tid per altre 8 settimane

O placebo

LAC ha determinato un miglioramento significativo 
della depressione e del dolore muscolare.
Si evidenzia anche un effetto positivo sulla fatigue

Effetti di L-acetil-carnitina 
in pazienti con FM



94 Effetti di L-Acetil – Carnitina vs Duloxetina in pazienti con FIBROMIALGIA

Studio randomizzaro e controllato su  65 pz con fibromialgia 
primaria.

Trattamento per 3 mesi con:
• Duloxetina 60 mg/die

• LAC 1500 mg/die (via orale)

Le pazienti sono state valutate al basale (T0) e dopo 2 settimane (T1) e 3 mesi (T2) di trattamento.

Leombruni P et al. Clin Exp Rheumatol 2015; 33 (Suppl. 88): S82-S85.



95 Risultati – efficacia

Leombruni P et al. Clin Exp Rheumatol 2015; 33 (Suppl. 88): S82-S85.

LAC ha determinato un miglioramento 
significativo del tono dell’umore/stato 
depressivo (MADRS), della severità della 
patologia (CGI-S) e del benessere fisico 
(componente fisica dell’SF-36).

LAC non ha determinato riduzione 
significativa dell’intensità del dolore(VAS) 
(N.B. solo via orale).

Nessuno dei due farmaci ha determinato 
miglioramento dello stato ansioso.



96 Effetti di L-Acetil-Carnitina sui sintomi depressivi:
Studi di confronto con antidepressivi

3 RCT di confronto fra LAC e antidepressivi hanno 
dimostrato efficacia analoga, ma migliore tollerabilità di LAC.  

Veronese, 2018

LAC è generalmente ben tollerata e può essere 
associata a tutti gli altri farmaci per la terapia del dolore.



Conclusioni

osteoarthritis. Potential side effects (for example, sexual
dysfunction by SSRI and weight gain by TCAs and prega-
balin) and contraindications (for example, SNRIs in case
of severe liver damage and pregabalin for professional
drivers) should be reviewed and carefully considered.
Medication cost and local status of approval may be an
important issue, in particular in choosing between generic
amitriptyline and the other patented first-line agents [20].
Both physicians and patients should have realistic ex-

pectations about the potential benefit of these drugs. Al-
though patients may initially experience symptom relief
with good tolerance, the majority will ultimately discon-
tinue therapy because of inadequate response or unaccept-
able side effects [17,21,22]. Reduced dosing for pregabalin
may allow better tolerability, although this generally does
not apply for duloxetine or milnacipran. Taking
alpha-2-delta ligands at night or SNRIs with food and at a
low initial dose helps improve tolerability. Placebo and
nocebo responses play an important role in the positive
and negative (dropout rate) effects of drugs in FMS, and
estimates are that these effects account for up to 60% of
measured drug efficacy and harms [27,28]. The deliberate
use of psychological strategies underlying the placebo
response, such as promoting positive treatment expecta-
tions and establishing a positive therapeutic relationship
and regular health-care contact, can likely bolster the
positive effects of drug treatment. Similarly, open discus-
sion of previous drug experiences, exploring potential un-
realistic fears, and regular patient contact may attenuate
the nocebo response. Important points to consider in the
drug therapy of FMS-patients are summarized as follows:

! Drug therapy is not mandatory.
! Shared decision-making for or against drug therapy
! Tailored selection of drugs according to

– Key symptoms beyond pain (fatigue, sleep
problems)

– Psychological comorbidities (depressive or
anxiety disorder or both)

– Physical comorbidities (rheumatic disease)
– Contraindications
– Individual importance of frequent side effects
(for example, weight gain)

! Augment placebo and reduce nocebo response.
! Start low, go slow.
! Monitor for efficacy, tolerability, and safety.
! Progressive treatment reduction in responders
! Consider drug holidays.
! Promote long-term drug-free self-management of

the patient.

Conclusions
Drug therapy as the sole strategy for the management of
patients with FMS should be discouraged. Taking into

consideration the modest effect of currently available
drugs, high prevalence of adverse effects, and poor rec-
ord of continued use, the health-care community must
be vigilant in adhering to responsible prescribing prac-
tices and carefully monitor patients for both efficacy and
side effects.
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Programmi interdiscliplinari comprensivi in TEAM 
team medico-infermieristico, fisioterapisti, terapisti occupazionali, psicologi……


