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Abstract
Background  Although fibromyalgia is a disabling disease, there is no targeted therapy for specific neurotransmitters or 
inflammatory mediators. Our aim was to provide neurologists with practical guidance for the management of these difficult 
patients based on a critical, narrative and non-systematic review of randomized controlled trials (RCTs) from the last 10 years.
Methods  The members of the Special Interest Group Neuropathic Pain of the Italian Neurological Society evaluated the 
randomized controlled trials (RCTs) of the last 10 years and answered questions that allow a consensus on the main phar-
macological and non-pharmacological approaches.
Results  The neuropathic pain working group agreed on prescribing antiepileptic drugs or antidepressants in the case of 
comorbidities with anxiety and depression. As a second choice, experts have agreed on the association of antiepileptics and 
antidepressants, while they disagree with the use of opioids. Medical cannabis and nutraceuticals are promising new treat-
ment options, although more data is needed to prove their efficacy. The neurologists agreed in suggesting physical activity at 
the first visit, particularly aerobic and strength training. As a second choice, they considered a cognitive behavioral therapy 
approach to be useful.
Conclusions  Pharmacologic treatment with antiepileptic drugs and antidepressants in patients with co-occurring anxiety 
and depression, as well as an early nonpharmacologic approach based primarily on physical activity, may be a useful indica-
tion in contemporary neurology clinical practice. Non-pharmacological options, such as cognitive behavioral therapy and 
non-invasive brain stimulation NIBS, could improve evidence of efficacy and lead to relevant improvement in FM-related 
disability.

Keywords  Fibromyalgia · Treatments · Recommendations · Pharmacological therapy · Non-pharmacological therapy

Introduction

Fibromyalgia (FM) is a disabling disease characterized by 
chronic widespread pain, fatigue, sleep disturbances, cogni-
tive failure, and headaches. While the diagnostic criteria are 

well established [1], the pathophysiology is still unknown. 
The central and peripheral nervous systems have been found 
to be affected, with concomitant central sensitization and 
small fiber pathology [2], justifying the clinical interest of 
neurologists [3]. Unfortunately, pharmacological therapies 
of FM are often unsuccessful, while non-pharmacological 
treatments are the first to be recommended [4]. The het-
erogeneity of the clinical pictures of FM may suggest that 
different pathophysiological mechanisms, including immune 
and inflammatory factors, genetic predisposition to small 
fiber impairments, and mechanisms of central sensitization 
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phenomena, together with psychiatric comorbidities, con-
tribute to the clinical picture of FM [5].

Currently, there is no targeted therapy for specific neu-
rotransmitters or inflammatory mediators, and evidence is 
limited as there are few randomized controlled trials (RCTs) 
and these often include small populations and sample sizes. 
In addition, there is little evidence for the effectiveness of 
non-pharmacological treatments [6].

In this scenario, pending the best possible clarification 
of the understanding of the different FM phenotypes based 
on specific pathophysiologic features, we sought to reach a 
consensus among neurologists on the most appropriate treat-
ment for FM based on a review of recent RCTs in the field 
of pharmacologic and non-pharmacologic treatments. Our 
aim was to provide clinicians with practical guidance for the 
treatment of these difficult patients based on a critical and 
narrative review of RCTs from the last 10 years.

Methods

This was a consensus based on a narrative-systematic review 
of RCTs on pharmacological and non-pharmacological 
approaches to FM.

To this end, the active members of the Neuropathic Pain 
Special Interest Group of the Italian Neurological Society 
(NPG), who recently contributed to the diagnostic guideline 
for fibromyalgia [3], reviewed the most recent RCTs and 
answered questions that yielded a consensus on the main 
pharmacologic and non-pharmacologic approaches. The 
group of neurologists was also supported on certain argu-
ments, such as physical activity, by external experts who 
were not involved in the final consensus.

The members of the NPG analyzed the RCTs of the last 
10 years. For pharmacological therapies, the NPG members 
included antidepressants, antiepileptics and opioids and also 
included a chapter on cannabinoids and dietary supplements. 
For non-pharmacological therapies, they included acupunc-
ture, cognitive behavioral therapy, physical activity and non-
invasive brain stimulation.

NPG members searched the Pubmed database from 2014 
to 2024 using specific keywords for selected pharmacologi-
cal and non-pharmacological treatments (Table 1) with the 
following filters: Clinical trial, Phase I, II, III, Randomized 
controlled trial. For pharmacologic treatments, antidepres-
sants, antiepileptics, opioids, cannabinoids, supplements, 
and nutrients were entered into Pubmed along with the 
term fibromyalgia. They selected only original studies and 
excluded reviews. NPG members included studies with pla-
cebos and/or comparisons with different active treatments.

For non-pharmacological therapies, NPG members 
included acupuncture, cognitive behavioral therapy, physi-
cal activity, diet, and non-invasive brain stimulation (NIBS), 

using the same criteria as the search for pharmacological 
RCTs.

The main outcomes considered were pain and disability 
scores and the effects on other features of FM, such as sleep 
and fatigue.

The NPG reviewed the studies and considered those 
it considered most relevant. In addition to evidence of 
efficacy, the group also considered safety. The ques-
tions were formulated based on the reported review and 
a realistic consideration of the options within the Italian 
healthcare system and readily available services. Among 
the non-pharmacological approaches, the procedures that 
require specialized personnel and equipment but are not 
reimbursed within the national healthcare system were 
indicated as the second choice.

The neurologists then voted on a scale from 0, ‘strongly 
disagree’, to 10, 'strongly agree', on their level of agreement 
with the recommendation.

Scores from 7 to 10 were considered agreement, 5–6 for 
an indeterminate opinion, 0–4 for disagreement.

We applied the chi-square test to assess the distribution 
of opinions, and the significant prevalence of a choice was 
scored as definite agreement or disagreement. JMP software 
version 17 was used.

Results

Table 1 contains the results of the search strategy. The fol-
lowing section summarises the relevant studies (Tables 1, 
2 and 3).

Pharmacological therapy

Antidepressants. From the 40 clinical trials reviewed, we 
selected eleven randomised controlled trials (RCTs) that 
investigated the effect of antidepressants in patients with 
fibromyalgia (Table  2). Two placebo-controlled trials, 
involving a total of 577 patients, investigated the effect of 
duloxetine. [7, 12]. Although the primary endpoint was not 
significantly improved by duloxetine compared to placebo, 
treatment with duloxetine was associated with an improve-
ment in secondary endpoints, including analgesia and qual-
ity of life. An RCT comparing the effects of duloxetine and 
pregabalin showed an improvement in WPI scores with a 
statistically significant difference between the two treatment 
arms in favour of duloxetine [8]. An RCT compared the 
effect of duloxetine and acetyl-L-carnitine on pain, depres-
sion and anxiety [14]. Both drugs led to an overall clinical 
improvement, with positive effects on pain and depressive 
symptoms. Three RCTs with a total of 119 patients inves-
tigated the effect of milnacipran 100 mg [9, 10, 13]. Treat-
ment with milnacipran showed no significant reactivation of 



2265Neurological Sciences (2025) 46:2263–2288	

conditioned pain modulatory function [9] and was not supe-
rior to placebo in reducing clinical pain and mechanical and 
thermal pain sensitivity in quantitative sensory tests [13]. 
Ahmed and colleagues investigated the effect of milnacip-
ran on polysomnographic measures of sleep and pain. This 
drug did not significantly improve the polysomnographic 
parameters, but showed a significant improvement in daily 
pain perception and subjective sleep quality [10]. In an RCT 
involving 430 patients, the effect of mirtazapine on FMG 
was investigated [11]. The authors found a greater reduc-
tion in the mean NRS pain score from baseline to the end 
of treatment with mirtazapine (30 mg) compared to placebo 
[11]. Three RCTs investigated the efficacy of combination 
treatment with antidepressants and pregabalin [15–17]. 
The combination of pregabalin (450 mg) and duloxetine 
(120 mg) improved several clinical outcomes compared 
to pregabalin monotherapy [17]. Pregabalin (300 mg) in 
combination with milnacipran (100 mg) showed adequate 
efficacy in the treatment of patients with FMG, but no supe-
riority over monotherapy [15]. The combined use of prega-
balin (75 mg) plus paroxetine (25 mg) improved somatic and 

depressive symptoms compared to pregabalin plus amitrip-
tyline (25 mg) or venlafaxine (75 mg) [16].

Recent studies have investigated the effect of dietary sup-
plements as add-on therapy to gabapentinoids and antide-
pressants, as explained in the following paragraph (Table 2).

Although more RCTs are needed to draw convincing 
conclusions about efficacy in FM, antidepressants in mono-
therapy or in combination with a2d ligands are considered 
a valid treatment option for patients with FM. Minor side 
effects are common, but serious events are rare.

Antiepileptic drugs (gabapentinoids). According to the 
search strategy of this review, we screened 33 clinical tri-
als on anticonvulsants in fibromyalgia and selected ten 
randomized controlled trials with a total of 4715 patients 
(Table 2).

Most studies investigated the efficacy of pregabalin alone 
or in combination with other medications compared to pla-
cebo. In particular, two RCTs showed the efficacy of PGB 
compared to placebo on pain and related symptoms in adults 
[21, 22] and one study in adolescents with FM [20] failed 
to show a significant improvement in mean pain score. The 

Table 1   Search strategies for pharmacological and non-pharmacological treatments

The search was run on PubMed; filters: Clinical Study, Clinical Trial, Clinical Trial, Phase II, Clinical Trial, Phase III, Clinical Trial, Phase IV, 
Randomized Controlled Trial, from 2014—2024

Type of treatment Search string Retrieved 
records

Pharmacological treatments
 Antidepressants (fibromyalgia) AND ("Antidepressive Agents" [Pharmacological Action] OR "Antidepressive 

Agents, Second-Generation" [Pharmacological Action] OR "Antidepressive Agents, Tricyclic" 
[Pharmacological Action])

40

 Antiepileptic drugs (fibromyalgia) AND ("Anticonvulsants"[Mesh] OR "Anticonvulsants" [Pharmacological 
Action] OR “antiepileptic drugs”)*

33

 Cannabinoids (fibromyalgia) AND (cannabis OR cannabinol OR cannabinoid* OR cannabidiol OR bhang 
OR hashish OR hemp OR marihuana OR marijuana OR nabilone OR cesamet OR tetrahy-
drocannabinol OR THC OR dronabinol OR levonantradol OR nabiximols OR palmidrol OR 
tetrahydrocannabinolic OR sativex OR endocannabinoid*)

10

 Muscle relaxants (fibromyalgia) AND (muscle relaxants or cyclobenzaprine or tizanidine) 0
 Nutraceutics (fibromyalgia) AND (nutraceutics) 7
 Opioids fibromyalgia) AND (opioids or tramadol or tapentadol or naltrexone or morphine or naloxone) 2

Non-pharmacological treatments
 Physical activity (fibromyalgia) AND (exercise OR “physical activity”) 129
 Acupuncture (fibromyalgia) AND (acupuncture OR electroacupuncture OR acupuncture therapy) 23
 Cognitive Behavioral Therapy (fibromyalgia) AND (cognitive behavioral therapy OR CBT OR “cognitive behavioural therapy” 

OR acceptance and commitment therapy OR ACT OR mindfulness OR cognitive restructur-
ing)

77

 Non-Invasive Brain Stimulation (fibromyalgia) AND ("non invasive brain stimulation" OR "non-invasive brain stimulation" OR 
NIBS OR transcranial magnetic stimulation OR TMS OR "repetitive transcranial magnetic 
stimulation" OR rTMS OR "theta burst stimulation" OR TBS OR transcranial direct current 
stimulation OR tDCS OR transcranial alternating current stimulation OR tACS OR transcra-
nial random noise stimulation OR tRNS OR "deep transcranial magnetic stimulation" OR 
"deep TMS" OR neuromodulation) NOT (neurotransmitter agents OR deep brain stimulation 
OR DBS)

50

 Diet (fibromyalgia) AND (diet) 10
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association with CoQ10 showed an improvement in the effi-
cacy of PGB [24]. The efficacy of PGB at a dose of 150 mg 
twice daily was found to be no better than a single daily dose 
of 300 mg [23]. The combination of PGB with exercise was 
more effective than exercise alone [18]. The combination 
with duloxetine showed greater efficacy than placebo and 
than the two monotherapies [17], while a study directly com-
paring the efficacy of PGB with that of duloxetine showed 
the superiority of duloxetine [8]. The combination with 
another antidepressant such as milnacipran did not show 
superiority compared to treatment with PGB alone [15]. 
Mirogabalin, a gabapentinoid that binds to the α2δ-subunit 
of the voltage-gated calcium channel and has significantly 
higher efficacy, was found to be safe but less effective than 
PGB and placebo at a dose of 15 mg once or twice daily 
[19]. Although gabapentinoids are generally effective, their 
use often causes side effects such as dizziness, drowsiness, 
headache and fatigue.

Medicinal cannabis there are numerous clinical studies on 
cannabis and D-9-tetrahydrocannabinol (THC) for chronic 
pain conditions. However, there is clinical evidence for the 
use of CBD in FM showing a wide-ranging therapeutic 
effect [81]. Unfortunately, there is only weak evidence of 
efficacy as CBD + THC therapy has not been thoroughly 
tested in large clinical trials.

A Cochrane review published in 2016 examined 2 ran-
domized controlled trials of cannabinoids in FM involving 
72 patients. Both studies investigated the effect of nabilone, 
a derivative of Delta 9-THC. In the study by Shrabek et al. 
nabilone was compared with placebo, in the other study with 
amitriptilyne. The authors described good results in terms 
of pain and sleep, but with a low level of evidence, short-
term treatment and insufficient data on important outcome 
measures such as disability scores and psychopathological 
variables [25].

Two RCTs have been published in the last 10 years. Van 
de Donk et al. [25] tested 4 different cannabis strains: Bed-
rocan (22.4 mg THC, 0.1 mg CBD); Bediol (13.4 mg THC, 
17.8 mg CBD); Bedrolite (18.4 mg CBD, 0.1 mg THC); and 
a placebo strain without THC or CBD, by inhalation). They 
evaluated the relief of experimental pressure pain, electrical 
pain and spontaneous pain (primary endpoints) as well as the 
subjective and psychotropic effects. The analgesic efficacy of 
the active treatment was limited, but strains containing THC 
plus CBD-bediol showed a 30% effect on all pain scores. 
The study by Chaves et al. [26, 82] aimed to determine the 
benefits of a tetrahydrocannabinol (THC)-rich cannabis oil 
on the symptoms and quality of life of fibromyalgia patients. 
They used a THC-rich cannabis oil (24.44 mg/mL THC 
and 0.51 mg/mL9) compared to placebo in 17 women with 
fibromyalgia and observed a significant improvement in FIQ 
scores in the treated group.

In summary, there are few RCTs with weak evidence for 
the efficacy of CBD and THC in the treatment of FM, rais-
ing doubts about the best therapeutic formulation, route of 
administration and timing of treatment (Table 2). However, 
numerous observational studies appear to indicate good 
tolerability and therapeutic efficacy of medical cannabis in 
patients with FM [83], with a focus on cannabidiol [84, 85]. 
Given the paucity of pharmacological options for FM, an 
RCT on the combination of THC and cannabidiol (bediol) 
could be of great benefit.

Opioids—There are few randomized controlled trials that 
have investigated the efficacy of opioids in fibromyalgia. 
Most of these studies were published more than 10 years 
ago.

More than 10 years ago, Sorensen et al. [82, 84] reported 
on two different studies investigating the effect of morphine 
(0.3 mg/kg) on pain relief using different clinical scales. The 
conclusion from these studies was that morphine did not sig-
nificantly improve pain, but few side effects such as nausea 
and/or vomiting were reported by patients. Later, tramadol 
(100 mg) was tested in fibromyalgia in a randomized con-
trolled trial [85] in a small group of patients. This study 
found that tramadol led to a reduction in spontaneous pain, 
while no difference was found in objectively measured pain 
(pressure dolorimetry). A more reliable study was con-
ducted by Russel et al. [86], which investigated tramadol 
(50–400 mg) in a large cohort of patients. The results of 
this study support the efficacy of tramadol over a 6-week 
period for the treatment of fibromyalgia pain, assessing the 
cumulative probability of discontinuation of the double-
blind study due to inadequate pain relief. The combination 
of tramadol (37.5 mg) with paracetamol (325 mg) was then 
tested [87]. The main outcomes assessed were cumulative 
time to treatment discontinuation, pain relief, total number 
of tender points and specific questionnaires. The conclusion 
of this study was that this combination is effective in the 
treatment of fibromyalgia pain and has no serious adverse 
effects. Younger et al. [88] used naltrexone (50 mg/die) in 
a small group of fibromyalgia patients. Outcomes studied 
included changes in sensitivity to heat, cold, and mechanical 
pain, as well as measures of mood and opioid withdrawal 
symptoms. The authors concluded that naltrexone had no 
effect on pain and mood in fibromyalgia patients, suggest-
ing that endogenous opioid activity is not involved in the 
pathophysiology of fibromyalgia. In addition, the effect of 
low-dose naltrexone (4.5 mg/day) on daily self-reported pain 
and overall life satisfaction, positive mood, sleep quality and 
fatigue was investigated in a small cohort of patients [89]. 
This study showed that low-dose naltrexone has a clinically 
beneficial effect on fibromyalgia pain without serious side 
effects. However, the conclusion of this study was not con-
firmed in a trial of low-dose naltrexone involving a larger 
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cohort of fibromyalgia patients [27]. In fact, no clinically 
relevant analgesic efficacy of low-dose naltrexone treatment 
was observed in these patients when using the revised Fibro-
myalgia Impact Questionnaire scores and the sum of pain 
intensity ratings as primary outcomes.

To summarize, there are only a few RCTs, mostly from 
the last 10 years, investigating the efficacy of opioids and 
their antagonists. However, with the exception of tramadol, 
there is no clear evidence of the efficacy of these drugs for 
pain relief in fibromyalgia patients. Of the drugs studied, 
morphine and naltrexone showed no clear effect, while 
tramadol showed positive effects on pain relief, although 
objective evidence of its efficacy was lacking.

Given these contrasting results, further RCTs on these 
drugs, particularly tramadol, are desirable to establish objec-
tive measures.

Muscle relaxant drugs. In the last 10 years, research into 
RCTs to demonstrate the effect of muscle relaxant drugs has 
not yielded results. In a study conducted more than 10 years 
ago, Reynolds et al. conducted a double-blind cross-over 
study of cyclobenzaprine at an evening dose of 10 or 30 mg 
and found a positive effect on tender points, anxiety, stiff-
ness, and fatigue at the 10-mg dose, with fewer side effects 
than at the other dose [90]. Cyclobenzapine is currently used 
in Italy and is also considered as therapeutic support in other 
recommendations [4], but the lack of recent studies does not 
allow to formulate an opinion on its possible efficacy.

Nutraceutical products. The effect of dietary supplements 
in fibromyalgia has recently been investigated in a few stud-
ies, but these had methodological limitations, such as small 
sample sizes and, in many cases, the concomitant use of 
other therapeutic strategies [28, 29, 31, 32, 89, 91]. Acetyl-
L-carnitine (ALC) has only been tested in one study of FM 
[92], but its usefulness in relieving neuropathic pain [93] and 
improving depressive symptoms [94, 95] provides a ration-
ale for its use. A recent RCT studied 65 female FM patients 
randomised to receive either duloxetine 60 mg/day or ALC 
1500 mg/day p.o. and found a significant improvement in 
mood/depressive state, severity of illness and physical well-
being. However, there was no significant reduction in VAS 
pain scores, and neither drug improved anxiety.

Palmitoylethanolamide (PEA) is an endogenous lipid 
mediator with neuroprotective, anti-inflammatory and anal-
gesic effects. To date, only three studies have investigated 
the effect of PEA in fibromyalgia. Two of these were obser-
vational studies that showed a positive effect on pain and 
limited adverse effects [89, 91]. Only one RCT aimed to 
evaluate the effects of PEA (600 mg b.i.d.) in combination 
with acetyl-carnitine in FM patients already receiving dulox-
etine and pregabalin.The addition of these supplements to 
conventional pharmacological therapies led to significant 
improvements in all outcomes assessed (WPI, FIQR, FAS-
mod) [28].

Alpha-lipoic acid (ALA) is an antioxidant and immu-
nomodulatory agent that plays an important role in various 
metabolic processes. In the CADENCE study, an ALA-
pregabalin combination (with a randomized, double-blind, 
3-phase crossover design) was investigated (over 6 weeks). 
This study provided no evidence of additional benefit of 
ALA compared to pregabalin in terms of daily pain and all 
secondary endpoints. The maximum tolerated doses of ALA 
and pregabalin were similar for both combination therapy 
and monotherapy, and adverse events (AEs) were rare [29].

The IMPALA study (a double-blind, randomized, pla-
cebo-controlled crossover study with a small sample size 
over 10 weeks) showed no beneficial effects of ALA com-
pared to placebo, with no significant adverse events (good 
tolerability) [31]. Contrasting results (to the IMPALA study) 
were obtained by Esposito et al. [30] in a (monocentric, ran-
domized, double-blind, placebo-controlled) clinical trial 
involving only 12 patients with fibromyalgia (who needed 
an alternative treatment to conventional painkillers because 
they were unable or unwilling to take painkillers). They 
reported benefits (with ALA 400–800 mg/day) in terms 
of pain intensity with no adverse effects (in particular, no 
hepatic toxicity and no effect on blood glucose levels).

A randomized, controlled study compared the effect of a 
nutrient combination containing coenzyme Q10, vitamin D, 
ALA, magnesium and tryptophan (Migratens) with the effect 
of acupuncture over a period of 3 months. This showed a 
reduction in pain and an improvement in quality of life 
(FIQ-R and FSS) with more limited effects for Migratens 
compared to acupuncture, despite a higher number of dis-
continuations due to side effects [32]. These authors recom-
mend cyclical use to improve long-term compliance.

Magnesium (MG) supplementation has been suggested 
to alleviate the various symptoms associated with fibromy-
algia, reduce certain types of pain and improve the central 
nervous system's ability to withstand stress. In recent years, 
only one RCT examined the effects of MG on stress in 76 
patients with fibromyalgia, including pain, sleep, quality of 
life, fatigue, catastrophizing, social vulnerability, and MGg 
blood concentrations [33, 34, 96]. The results show that 
magnesium improves mild/moderate, but not severe, stress 
and reduces pain perception in fibromyalgia patients.

Ultimately, the use of dietary supplements containing 
ALC, PEA and MG is promising for the treatment of FM in 
conjunction with pharmacologic therapies, but the data are 
inconclusive due to the lack of clinical trials with sufficient 
sample size on larger series.

Non pharmacological approach

Behavioral approach—Cognitive Behavioural Therapy 
(CBT) CBT enables patients to change their negative 
thoughts, feelings and expectations. This can improve mood, 
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improve the ability to cope with pain and change the percep-
tion of pain. The pharmacological option can be comple-
mented by CBT so that patients can become more aware of 
their condition.

Recent clinical experience confirms the benefits of CBT 
in the treatment of fibromyalgia [97, 98]. A review published 
in 2021 by Heller [99] evaluated the latest literature and 
confirmed that CBT in combination with pharmacological 
treatment can help patients with fibromyalgia to improve 
pain and depression as well as catastrophizing attitudes. 
Some reports have shown an effect of CBT on brain con-
nectivity [100, 101].

Unfortunately, the clinical experience, although 
encouraging, is based on results obtained from small 
patient groups, short follow-up periods and studies with-
out control conditions, so the results cannot be considered 
conclusive. The complexity of the clinical condition is 
considerable and it is likely that a single pharmacologi-
cal option will not be sufficient: it is imperative that we 
develop multidisciplinary treatment programmes, includ-
ing behavioural approaches such as CBT, to help patients 
with fibromyalgia.

Acceptance Commitment Therapy (ACT)—ACT belongs 
to the third wave of behavioral therapy approaches. It aims to 
improve patients' functioning and quality of life by increas-
ing psychological flexibility, defined as the ability to observe 
and accept aversive and disturbing thoughts, emotions and 
bodily sensations without reacting to them, and to promote 
behavior consistent with personal values [96].

The EFFIGACT study, a 6-month randomized controlled 
trial that enrolled and randomized 156 patients, showed that 
ACT was statistically superior to both the recommended 
pharmacological treatment (RPT: pregabalin + duloxe-
tine) and the waiting list immediately after treatment, and 
improvements were maintained after 6 months [36, 37]. It 
also showed that ACT appears to be a cost-effective treat-
ment compared to RPT, as the ACT group incurred fewer 
direct costs compared to the two control arms during the 
6-month study period due to lower costs for primary care 
visits and FM-related medications [34].

In addition, Varallo et al. have shown that acceptance 
interventions are effective in reducing kinesiophobia and 
improving performance-related physical functioning in indi-
viduals with comorbid obesity, as they can facilitate adher-
ence to physical activity and promote weight loss in this 
highly comorbid clinical condition [102].

In addition, there is preliminary evidence that online 
delivery of ACT therapy is an effective, accessible and cost-
effective treatment for people with FM and other chronic 
pain conditions [35].

Mindfulness-Based-Stress-Reduction (MBSR)—Mind-
fulness has gained attention among third-wave behavioral 
therapy interventions in the last year, and there are studies 

demonstrating the use of mindfulness for various forms of 
pain.

The Mindfulness-Based Stress Reduction (MBSR) pro-
gram is a multi-component intervention that aims to alleviate 
suffering through the cultivation of mindfulness: Mindful-
ness is an attitude of “awareness that arises through con-
scious attention in the present moment and nonjudgmental 
observation of the unfolding experience” [100]: It is a help-
ful complementary treatment for patients with fibromyalgia, 
as it improves some of the main symptoms of fibromyalgia 
and reduces the subjective burden of the disease [101].

The EUDAIMON study, a 12-month randomized con-
trolled trial, included 225 participants with fibromyalgia 
who were randomly assigned to 3 study arms: MBSR plus 
usual care (TAU), FibroQoL (multicomponent intervention 
for FM) plus TAU, and TAU alone. The results showed that 
functional outcomes and symptoms in fibromyalgia were 
moderately improved by MBSR plus usual care compared 
to usual care alone [37].

Other references confirm the benefits of MBSR in FM as 
an effective intervention to reduce the clinical severity of 
patients with FM. In addition, MBSR can modulate immune-
inflammatory signaling pathways relevant to the pathophysi-
ology of FM [36] (Table 3).

In summary, although the data are preliminary and based 
on studies without control conditions or long-term follow-
up, it is reasonable to consider behavioural approaches to 
support patients suffering from FM during their difficult 
therapeutic strategies to provide them with tools that enable 
them to endure and manage pain and improve their quality 
of life and disability resulting from the disease.

Acupuncture. From the 23 screened clinical trials, nine 
randomized controlled trials (RCT) were selected to inves-
tigate the effect of acupuncture in patients with fibromyal-
gia (Table 3), involving 725 patients. Eight studies used the 
Traditional Chinese Medicine [TCM] needle acupuncture 
technique, while one study used electroacupuncture (EA) 
(i.e. AS Super 4 Digital Needle Stimulator) with low-fre-
quency stimulation [45]. The predominant sham procedure 
was a non-penetrating needle procedure using a blunt and 
retractable needle and guide tube or placement on non-tra-
ditional acupuncture points [39, 40], and better efficacy of 
true acupuncture compared to sham acupuncture was found. 
Interestingly, Uğurlu et al. [40, 46] and Karatay et al. [42] 
described a significant improvement in pain intensity, func-
tional impairment and emotional distress 2 and 3 months 
after treatment, respectively, although a consistent placebo 
effect after sham acupuncture was found only in the short 
term (1 month). Three studies did not use sham stimulation 
but alternative control conditions, namely a group discussion 
of a book on the current understanding of fibromyalgia [43], 
a dietary supplement [32], physiotherapy [44] or treatment 
as usual [38]. In three of these studies, the authors found 
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clinically and statistically significant improvement in the 
acupuncture group compared to the control groups, not only 
in terms of pain intensity and functional outcome [43, 44] 
but also in terms of other secondary measures such as pres-
sure pain thresholds, emotional distress and fatigue, activ-
ity engagement, general health status and global subjective 
improvement [38], at post-treatment and follow-up assess-
ments. Only in the RCT comparing acupuncture with physi-
otherapy was true acupuncture found to be as effective as 
the control treatment [44]. A notable result was found in the 
study by Zucker and colleagues [41], who investigated the 
effects of needle acupuncture taking into account patients’ 
baseline pressure pain threshold (PPT). The authors found 
that patients with a higher pressure pain threshold experi-
enced more significant pain relief after active acupuncture. 
In contrast, participants with lower PPTs showed a stronger 
pain-relieving response to sham acupuncture [41]. Finally, 
only one selected RCT [45] examined the neural correlates 
of electrical acupuncture stimulation. Consistent with pre-
vious studies, the results reported that active acupuncture 
treatment reduced pain intensity more compared with sham 
treatment, although there was no difference in terms of acu-
puncture sensations and treatment credibility.

In most studies, points were standardized among partici-
pants [38, 40, 42–45] considering FM tender points of fibro-
myalgia defined according to the 1990 ACR classification 
criteria [103] or predominant FM symptoms [38, 41, 42, 
45]. In the remaining three studies, the stimulation points 
were subjectively selected by experienced acupuncturists 
based on the individual patient [32, 39, 43]. The average 
duration of each stimulation was about 30 min and was 
repeated on average twice a week or once a week and then 
gradually increased/decreased to several times a week by 
the end of the treatment period. The longest treatment dura-
tion of the included studies was 10 weeks. Only two studies 
did not investigate follow-up measures. All but one study 
[44] reported long-term efficacy of acupuncture stimulation, 
and the longest follow-up period was 1 year [39] (Table 3). 
Further RCTs are needed to clearly demonstrate the effi-
cacy of acupuncture for fibromyalgia. Mild side effects are 
frequently observed, but serious adverse events are rare. 
There are some differences between the various procedures 
in terms of acupuncture points, duration and number of 
stimulations.

Physical activity Exercise guidelines for fibromyalgia 
patients are based on a limited literature similar to that for 
healthy adults, but can be supplemented by recommenda-
tions from seven RCTs that examined various exercise inter-
ventions with 831 patients (Table 3). A manual selection 
of the most relevant RCTs was made based on sample size, 
methodological/statistical rigor applied, and the types of 
exercise protocols specified in the main generally accepted 
guidelines.

Larsson et al. [46] investigated resistance training and 
found an improvement in muscle strength and pain intensity. 
Collado-Mateo et al. [47] studied exergames and reported 
improvements in quality of life and pain. Wang et al. [48] 
compared Tai Chi with aerobic exercise and found similar 
improvements in fibromyalgia symptoms. Andrade et al. [49] 
investigated the effects of aquatic exercise and found a pos-
sible benefit in alleviating symptoms. Izquierdo-Alventosa 
et al. [50] studied low-intensity physical exercise and found 
a reduction in pain catastrophizing and improvements in 
psychological and physical aspects. Serrat et al. [51] inves-
tigated a multicomponent treatment that was shown to be 
effective in symptom control through neuroscience pain edu-
cation, therapeutic exercise, cognitive behavioural therapy, 
and mindfulness. Finally, Gentile et al. [52] found that physi-
cal activity at home improved small fibre pathology and dis-
ease severity in a group of fibromyalgia patients (Table 3).

In accordance with the guidelines for healthy adults, some 
considerations are fundamental:

a)	 Increasing the frequency of physical activity (PA) to 
3 days per week is associated with a greater reduction 
in symptoms than 1–2 days per week.

b)	 It is important to ensure adequate rest between exercises 
by alternating different body parts to optimize effective-
ness.

c)	 If an uninterrupted 30-min aerobic exercise session is 
not tolerated initially, breaking it up into shorter sessions 
and providing more support may improve adherence to 
the program [46, 104].

The rate of progression within the FITT-VP (Frequency, 
Intensity, Time, Type-Volume Progression) framework 
depends on symptoms, so it is necessary to adjust the inten-
sity or duration of PA during a flare-up. Minimizing the 
eccentric components of resistance exercise reduces muscle 
microtrauma during flare-ups [46, 50, 104].

Individuals suffering from fibromyalgia fall into physi-
cal inactivity due to symptoms. The prescription of PA 
should be based on pain tolerance and should be gradual 
while pain levels are monitored [50, 104]. Structuring 
exercise programs to minimize barriers and accommodate 
individual preferences can improve adherence. This is best 
done in supervised or group sessions that encourage social 
support [51].

Functional activities with gradually increasing intensity, 
from light to moderate, are recommended despite the symp-
toms [50]. Proper demonstration of exercise biomechanics 
limits the risk of injury and PA in a controlled environment 
(temperature and humidity) can mitigate symptom exacerba-
tion [46, 104].

Both land-based and aquatic aerobic PA, together with 
exergames, are useful to improve physical function and 
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reduce pain [47, 49, 104]. Complementary therapies such 
as Tai Chi and yoga also alleviate symptoms [48].

Overall, these studies highlight the importance of non-
pharmacological interventions and in particular aerobic 
exercise and resistance training, possibly personalized and 
supervised, in the treatment of fibromyalgia and provide 
insights into the association with different approaches to 
alleviate symptoms and improve quality of life. However, 
further research is needed to investigate the long-term effects 
and optimal combinations of these interventions.

Diet—Among the causes unrelated to the specific causes 
of central sensitization, a fundamental mechanism in FM, 
is inflammation [105]. Inflammation consists of a dynamic 
sequence of phenomena manifested in an intense vascular 
response and, above all, in the release of endogenous sub-
stances: the chemical mediators of inflammation [106].

Diet can cause inflammation. Inflammatory condi-
tions of the digestive system can trigger the release of 
cytokines, which can have effects on the central nervous 
system [107].

There is a general impression that a plant-based, Medi-
terranean, vegetarian and vegan diet can reduce musculo-
skeletal pain, especially in patients with rheumatoid arthritis 
[108].

However, there is only weak evidence for the beneficial 
effect of specific diets in FM, although studies suggest that 
weight control, a modified diet high in antioxidants and sup-
plementation are beneficial in relieving symptoms [109].

Among the RCTs addressing the effects of diet on the 
symptoms of FM, seven described the effects of different 
dietary approaches on FM symptoms.

Mauro-Martín et al. [56] analyzed the effects of an olive 
tree-based supplement and a gluten-free, and low histamine 
diet (IGUBAC-Diet®), with antioxidant and anti-inflamma-
tory characteristics, in women with fibromyalgia in a RCT 
trial with 31 women with FM They found a general improve-
ment in pain, fatigue and quality of life.

Another RCT investigated the effects of avoiding mono-
sodium glutamate (MSG) and aspartame on pain perception 
in fibromyalgia. However, eliminating MSG and aspartame 
from the diet did not lead to an improvement in fibromyalgia 
symptoms [53].

A recent RCT investigated the effects of a Mediterranean 
diet enriched with tryptophan (TRY) and magnesium (MG) 
on psychological variables (anxiety, mood, eating disorders, 
self-image) and sleep quality in women with fibromyalgia 
[33].

The intervention group received a Mediterranean diet 
enriched with high doses of TRY and MG (60 mg TRY and 
60 mg MG), while the control group received the standard 
Mediterranean diet.

Patients receiving the supplement showed improve-
ments in anxiety, depression and eating disorders. [33] The 

khorasan wheat replacement diet led to an improvement in 
key FMS indices such as WPI, SS and FIQ compared to the 
control wheat diet. The clinical improvement corresponded 
with the changes in the gut microbiota [57]. Roman et al. 
investigated the effect of supplementation with probiotics of 
different species on clinical symptoms and cognitive profile 
in patients with FM and found a positive effect on impul-
sivity and decision making [55, 70, 110]. Another study 
investigated the differential effects of a gluten-free diet com-
pared to a hypocaloric diet in 75 patients with cystic fibrosis 
randomly assigned to the two diets. Both diets had positive 
effects on clinical symptoms and gluten sensitivity [54].

A recent RCT [58] studied 84 cystic fibrosis patients, 39 
of whom followed a personalized Mediterranean diet (DIET 
group) and 45 a general balanced diet (NODIET group). 
Patients in the DIET group showed improvement in most 
fibromyalgia parameters, including disability score, fatigue 
and anxiety (Table 3).

In conclusion, further studies are needed to determine the 
best nutritional support for FM.

A hypocaloric Mediterranean-type diet with probiotics 
and magnesium and tryptophan supplementation appears to 
have a beneficial effect on FM.

Non invasive brain stimulation (NIBS) The therapeutic 
options for fibromyalgia (FM) are limited, and medications, 
which are often associated with side effects, play only a mar-
ginal supportive role [77]. Non-invasive brain stimulation 
(NIBS) techniques such as transcranial direct current stimu-
lation (tDCS) and repetitive transcranial magnetic stimulation 
(rTMS) are safe and well-tolerated options used for many pain 
conditions, including FM [111, 112]. Here we summarize the 
most important randomized controlled trials (RCTs) investi-
gating the efficacy of NIBS in the treatment of FM.

Transcranial direct current stimulation—tDCS. TDCS 
is a neuromodulation technique that can increase the excit-
ability of corticospinal pathways [70]. It uses direct cur-
rent applied to the scalp via electrodes to induce changes in 
cortical activity and excitability [110, 113]. In FM patients, 
stimulation of target areas such as the primary motor cortex 
(M1) [59], dorsolateral prefrontal cortex (DLPFC) [62, 68] 
and operculo insular cortex (OIC) [66, 67] improves fatigue 
[69], quality of life (QoL) [69], pain catastrophizing and 
pain-related disability [68]. Transcranial direct current stim-
ulation –tDCS- via the DLPFC improves specific cognitive 
functions related to episodic short- and long-term memory 
and executive functions [61], while no effects on alertness 
were found [60].Improvements in pain perception [62] 
have been demonstrated with lower visual analogue scale 
(VAS) scores and depressive symptoms [67] as assessed by 
the Fibromyalgia Impact Questionnaire (FIQ) and Beck's 
Depression Inventory (BDI) [65].

Conflicting data are available on tDCS in combination 
with physical exercise [63–65].
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Repetitive transcranial magnetic stimulation – rTMS. The 
effects of rTMS are mediated by an electromagnetic field 
over the scalp, which modulates the excitability of both deep 
brain and cortical areas [114]. In FM patients, rTMS of the 
DLPFC improves fatigue and pain [72, 74, 75]. When con-
sidering physical functioning, depression and perception of 
general health status as outcomes, rTMS of the left premo-
tor cortex (PMC) is more effective than rTMS of the left 
DLPFC [73]. It should be mentioned that the effect of rTMS 
of the left DLPFC compared to sham stimulation on pain, 
stiffness, fatigue, quality of life, mood and cognitive state is 
controversial [76].

The rTMS-induced improvements in quality of life occur 
via the metabolism of the right limbic system, which may 
be the neural substrate of the rTMS effect on emotional 
dimensions [71]. It is noteworthy that studies show that the 
improvement in FM symptoms induced by rTMS lasts up 
to 6 months after the last stimulation [78, 80, 115]. Other 
studies [77, 79] compared the effects of rTMS and tDCS on 
pain and quality of life in FM patients and showed a higher 
and longer lasting analgesic effect of rTMS (Table 3).

In conclusion, although more data are needed to support 
the benefits of NIBS in fibromyalgia, the available studies 
are encouraging and show that both tDCS and rTMS not 
only lead to pain reduction but could also have a positive 
effect on the complex galaxy of symptoms typical of the 
disease.

Consensus

After the presentation of the RCT revisions, the members of 
the NPG (N° 13) answered the following questions.

	 1.	 Patients with fibromyalgia should take pharmacologi-
cal treatment after the initial diagnosis

	 2.	 Antidepressants should be used as a first approach 
(duloxetine 30/60 mg, * mirtazapine 30 mg/day)

	 3.	 Antiepileptic drugs should be used as a first approach 
(pregabalin 150—300 mg/day) *

	 4.	 The choice between antidepressants or antiepileptics 
depends on clinical assessment (comorbidity with 
depression and/or anxiety)

	 5.	 Integrators and nutrients should be used as first choice
	 6.	 Opioids should be suggested on first approach
	 7.	 The combination of antiepileptics and antidepressants 

should be suggested in patients who do not respond to 
monotherapy

	 8.	 Cannabis should be used in drug-resistant patients
	 9.	 The following treatments would be worth further evi-

dence: medical cannabis
	10.	 The following treatments would be worth further evi-

dence: opioids (tramadol, tapentadol)

	11.	 The following treatments would be worth further inves-
tigation: nutraceutical products

	12.	 Physical activity (supervised multicomponent activity 
including aerobic and resistance training) should be 
suggested in the first approach

	13.	 A personalized Mediterranean diet should be pre-
scribed at the first approach

	14.	 Cognitive behavioral therapy (acceptance and commit-
ment and/or mindfulness) should be prescribed as a 
second-line non-pharmacological approach

	15.	 Motor or dorsolateral prefrontal cortex TMS or TDCS 
should be suggested as a * second-line non-pharmaco-
logical approach

	16.	 Traditional Chinese medicine acupuncture should be 
used as a second non-pharmacological option

In terms of pharmacological treatment, there was no 
clear consensus on the possibility of prescribing medica-
tion in the first approach: however, the group agreed on 
the choice between antiepileptics or antidepressants basing 
on clinical judgment about comorbidities for anxiety and 
depression (Fig. 1). The use of opioids as first choice is 
discouraged unless further studies are conducted, includ-
ing other mild opioids such as tramadol and tapentadol 
(Fig. 2). The group does not advocate the prescription of 
nutraceuticals as first-line treatment, but recommends fur-
ther systematic studies. (Fig. 2). As a second choice, expe-
rienced neurologists recommend the association between 
antiepileptic drugs and antidepressants, while they disagree 
with cannabis use, but consider it appropriate to design 
further more systematic studies (Figs. 1 and 2). Regarding 
the non-pharmacological approach, neurologists agree to 
suggest it in the first visit in the form of physical activity, 
especially aerobic exercise and strength training (Fig. 2). 
For the second option, they agree on the benefits of a cog-
nitive behavioral approach but the most of them disagreed 
with the indication of acupuncture. (Fig. 2). For diet and 
NIBS, no consensus was reached on the potential benefits 
of a second-choice approach (Fig. 3).

Figures 4 and 5 show the final recommendations.

To summarize, the use of antiepileptic drugs or antide-
pressants is not recommended as a first choice, while 
their use in case of comorbidity with anxiety and 
depression is based on medical judgment. Association 
is recommended when monotherapy fails.
Non-pharmacological treatments - aerobic exercise 
and resistance training - are recommended as first 
choice.
As a second-line treatment, neurologists suggest cog-
nitive behavioral therapy.
Medicinal cannabis, tramadol or tapentadol, nutraceu-
tics, are worth further controlled trials and could be 
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used in individual patients under medical supervision. 
(Fig.4, Fig 5)

Discussion

With this study, the Neuropathic Pain Interest Group of the 
Italian Society of Neurology aimed to provide neurologists 
with practical guidelines for the treatment of fibromyalgia, 
a condition in which the involvement of the peripheral and 

central nervous system has been confirmed in several stud-
ies [2]. Previously, the same group had already published 
practical recommendations on the diagnostic procedures 
useful for the clinical assessment of fibromyalgia [3].

The group came to a consensus based on their clinical 
impression and supported by a review of the most recent 
randomized controlled trial, which was selected on the 
basis of a joint assessment of validity for clinical purposes.

The conclusions did not differ from those formulated 
by experienced rheumatologists [4] and previous guide-
lines [116]. The EULAR recommendations are based on a 

Fig. 1   Answers to questions about pharmacological therapies: Chi-square test results are indicated

Fig. 2   Answers to questions related to pharmacological therapies: Chi-square test results are reported
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systematic review of the evidence since 2015, whereas we 
undertook a more flexible, narrative review of recent RCTs. 
As previously reported by other authors [117], the global 
approach in patients with fibromyalgia is particularly chal-
lenging, as the present study was able to confirm the lack 
of a specific pharmacological approach and the need for a 
multidisciplinary intervention, which is difficult to imple-
ment in current clinical practice. In relation to the EULAR 
recommendation, where no consensus was reached on the 
possibility of using CNS-acting medications in the treat-
ment of comorbidities such as sleep disorders, neurologists 
agreed on the choice between antidepressants or anticon-
vulsants on medical judgment when there is a comorbidity 
for depression or anxiety. Given the prevalence of anxiety 
and depression in these patients, which ranges from 13 to 

80% [118], antidepressants and antiepileptic drugs, which 
have been shown to be effective in the majority of patients, 
could also have a positive effect on pain symptoms and could 
be an indication for pharmacological treatment at the first 
approach. Furthermore, the group agreed on the efficacy of 
combination therapies with antiepileptics and antidepres-
sants when monotherapy fails. Muscle relaxant drugs are 
commonly used in patients with FM, but the lack of studies 
in recent years and the lack of studies in the years before 
that does not even allow to formulate an opinion on their 
indication. In line with the rheumatologists' guidelines [4], 
our group has also not recommended and even discouraged 
the habitual use of opioids and has not reached a positive 
consensus on medical cannabis and nutraceuticals as first- 
or second-line therapies. However, they are confident about 

Fig. 3   Responses to questions related to non-pharmacological treatments: Chi-square test results are reported

Fig. 4   Summary of recom-
mendations for the therapeutic 
approach to fibromyalgia. A)
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good patient compliance with medical cannabis and nutra-
ceuticals, which is an important point in patients with FM 
to avoid the common nocebo effect [126]. For these reasons, 
the group advocates further RCTs in a global scenario of 
paucity of target therapies.

Similar to the recommendations of the rheumatologists 
[4], our group of neurologists also recommended physical 
activity as the first measure. Following the recommenda-
tions of physical activity experts, the group recommended a 
personalized treatment based on supervised aerobic exercise 
and strength training with an individualized combination of 
several components. This is a practical proposal that can be 
implemented with the support of sports physicians as part of 
an adapted physical activity program. These programs could 
be performed in private gyms with additional costs for the 
patients, but they could also be performed at home after a 
preliminary examination [52].

The cognitive behavioral approach is also recognized 
as beneficial for patients with fibromyalgia, although it 
requires expert support that is very rarely available in our 
public health system. For these reasons, although the group 
reached a large consensus on its effectiveness, it was pro-
posed as a second choice. However, the current consensus 
suggests that the non-pharmacological approach needs to be 
strengthened in the public health system in general. This also 
applies to NIBS, which, despite being supported by several 
studies in terms of efficacy and safety, is not accessible in 
public structures.

In contrast to the non-pharmacological interventions 
mentioned above, acupuncture and diet were not posi-
tively evaluated as first- or second-line interventions. The 
reason for this could be the use of different acupuncture 

procedures based on the individual experience of profes-
sionals, which our group could not rely on. Different diets 
were also investigated and the variability of the proposed 
dietary approach may currently discourage the recommen-
dation of specific dietary indications. The Mediterranean 
diet is the easiest to follow in our country, so only lim-
ited agreement could be reached on its applicability in the 
clinical management of FM patients.

Study limitations The study was based on a non-sys-
tematic review of the current literature, which served to 
update the general knowledge of RCTs and to formulate 
practical guidelines. These are not based on evidence but 
on the subjective agreement of neurologists specializing 
in neuropathic pain.

Conclusions

There is still no specific therapeutic approach for FM based 
on causal mechanisms. In a general scenario of conflicting 
opinions about the pathophysiology and management of this 
complex disease, together with a general confusion about 
neurological expertise, the present consensus could be of 
help to confirm the role of the neurologist in the clinical 
management of patients with FM. Pharmacologic treatment 
with antiepileptics and antidepressants in patients with co-
occurring anxiety and depression and an early non phar-
macologic approach based primarily on physical exercise 
could be a useful indication in current neurology clinical 
practice. A better organized public health system, including 
more accessible non-pharmacological options such as cogni-
tive behavioral therapy and NIBS, could improve evidence 

Fig. 5   Summary of recom-
mendations for the therapeutic 
approach to fibromyalgia. B)
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of efficacy and lead to relevant improvement in FM-related 
disability.
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