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IS-01

Fibromyalgia syndrome: year in review

Valeria Giorgi
Rheumatology Unit, ASST Fatebenefratelli Luigi Sacco University Hospital, Milan, 
Italy.
 
The aim of this review is to describe the most recent findings concerning the 
diagnosis, aetiopathogenesis and treatment of fibromyalgia syndrome (FM) 
that were published between January 2021 and January 2022 and appearing 
on PubMed database.
Year 2021 saw the publication of many papers which tried to estimate the 
big COVID-19 impact on FM patient’s lives, both from a physical and a 
mental point of view (1–3). Moreover, more and more attention has been put 
on juvenile fibromyalgia, which is surging as a distinct clinical entity which 
needs prompt diagnosis (4), and, as the adult counterpart, if it is comorbid 
with a rheumatic disease, it increases the perception of disease activity with 
respect to physician’s evaluation.
The most important publications last year were centered on the aetiopatho-
genesis of FM. One of the things that has to be kept in mind is the extreme 
importance of trauma in the life of these individuals. An interesting meta-
analysis by  Kaleycheva et al. (5) comprising nineteen studies confirms that 
there is a significant association between stressor exposure and adult FM, 
with the strongest associations observed for physical abuse (physical abuse 
(OR 3.23, 95% confidence interval 1.99-5.23) and total abuse (3.06, 1.71-
5.46); intermediate for sexual abuse (2.65, 1.85-3.79) and smaller for medi-
cal trauma (1.80, 1.19-2.71), other lifetime stressors (1.70, 1.31-2.20), and 
emotional abuse (1.52, 1.27-1.81)). In addition, an autoantibody-centered 
theory is now developing. The most important recent study in this perspec-
tive comes from a study by Goebel et al. published on Journal of Clini-
cal Investigation (6). Researchers found that mice treated with IgG from 
FM patients displayed increased sensitivity to noxious mechanical and cold 
stimulation, and nociceptive fibers in skin-nerve preparations from mice 
treated with FM IgG displayed an increased responsiveness to cold and me-
chanical stimulation.
From the therapeutic point of view, few studies worth mentioning focused 
on the pharmacological treatment of FM; in particular, well-conducted clin-
ical trials were about ketamine and low-dose naltrexone (7, 8). Most of 2021 
studies focused on neurostimulation in FM patients, in particular on repeti-
tive transcranial magnetic stimulation (rTMS) or direct current stimulation 
(DCS) (9, 10 etc.). 
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IS-02

Chronic pain: year in review

Valerie Aloush
Tel Aviv Sourasky Medical Center, Israel.

Chronic pain, defined as persistent or recurrent pain lasting more than three 
months, remains a significant health challenge, affecting more than 20% 
of the population in the USA, and carrying a huge social and economic 
burden. In last year, significant contributions have been published regarding 
the understanding of chronic pain syndromes, with regards to pathogenesis, 
clinical, psychological, and therapeutic aspects. In this review we aim to 
summarize some relevant – but not exhaustive- data that emerged during 
2021. We will focus on new insights into the pathophysiology, related to 
genetics, microbiome and metabolomic strategies, neuro-imaging studies 
pouring light on mechanisms of exercise-induced hypoalgesia, the role of 
galanin in nociception, and the role of psychological comorbidities. 
We will also browse therapeutic issues (use of medical cannabis and its ef-
fect as opioid-sparing, emergence of compounds targeting Adenyl cyclase 
type 1 involved in signaling for chronic pain sensitization) as well as novel 
non-pharmacological modalities (use of virtual reality techniques) and the 
role of some nutrients in the management of chronic pain such as ginseng 
and ginsenosides.
Last but not least, we will focus on an emerging population of chronic pain 
syndrome due to the long-term effects of COVID-19.

IS-03

A closer look at the concept of “Nociplastic pain”. What is it 
good for?  

Daniel J. Clauw, MD 
Professor of Anesthesiology, Medicine (Rheumatology) and Psychiatry, Director 
Chronic Pain and Fatigue Research Center.  The University of Michigan, USA.

Several years ago the membership of the International Association for the 
Study of Pain (IASP) formally voted to acknowledge that there was a third 
new mechanism/descriptor of pain, and coined the term nociplastic pain 
to describe this mechanism. This term now essentially replaces terms such 
as central sensitization or centralized pain that had been previously used.  
The phenotypic features of this type of pain are very well described and 
include widespread or multifocal pain, often accompanied by fatigue as well 
as sleep, memory, and mood disturbances, and these individuals are also 
often sensitive to non-painful sensory stimuli such as lights, noises, and 
odors. The underlying mechanisms and risk factors that drive this type of 
pain are pleomorphic and include both intrinsic features (e.g. female sex, 
genetic and familial predisposition) as well as environmental factors (early 
life trauma, poor sleep, inactivity, low SES). The nervous system (especially 
the central nervous system [CNS]) is clearly playing a prominent role in no-
ciplastic pain conditions as changes have now been identified going back to 
childhood that can identify this diathesis/process that causes diffuse sensory 
hyper-responsiveness as well as a number of other features.   

IS-04

Genetics, genomics and epigenetics in fibromyalgia and chronic 
pain
 
Jacob N. Ablin
Tel Aviv Sourasky Medical Center and Tel Aviv University, Israel.

Similar to other chronic conditions, the concept of “pain that runs in the 
family has been long – recognized in cultural and historical aspects.  Indeed, 
humans have inherently tended to attribute medical as well as other personal 
characteristics to inherited factors, even before the evolution of the science 
of genetics (1). Nonetheless, the scientific endeavor to decipher the genetic 
underpinnings of fibromyalgia and chronic pain constitute a much more re-
cent development. In view of the controversial nature of the fibromyalgia 
syndrome, and particularly the paucity of objective biomarkers, the field 
of genetics offers not only a tool for understanding pathogenesis and treat-
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ment, but also an important instrument through which fibromyalgia patients 
may gain legitimation and recognition. So far however despite extensive 
research, the precise genetic basis of fibromyalgia remains elusive (2). Early 
research into the genetics of fibromyalgia focused on clinical aspects such 
as twin studies and identification of clear familial affiliation. Subsequently, 
multiple candidate genes as well as SNPs were identified, followed by the 
application of Genome – wide association studies which have greatly en-
hanced our understanding. 
Epigenetics is another, complimentary strategy for tackling the fibromyalgia 
enigma. Focusing on the interactions between environmental factors, in-
cluding trauma, and the pattern of gene expression, epigenetics may serve as 
a mediator explain the connection between pain and its triggers. Epigenetic 
studies into the pathogenesis of other trauma – related conditions such as 
PTSD as well as the fascinating area of intergenerational trauma, have led 
to better understanding of the ways in which trauma can affect our genetic 
composition (3).
 Specific epigenetic mechanisms such as DNA hypomethylation, histone 
modifications, micro-RNA expression etc. have been studied and patterns 
of differentially methylated gens have been identified (4). 
BDNF is a neurotropin which has been specifically studied in this context. 
BDNF expression is partially encoded by the Val66Met polymorphism 
(rs6265) as well as by the methylation of specific promotors. A study on fi-
bromyalgia patients (5) detected higher levels of serum BDNF, lower levels 
of DNA methylation in a promotor gene which was mediated by the Val-
66Met polymorphism; serum levels of BDNF predicted patient symptoms.
Thus, epigenetic mechanisms may serve as a central axis through which 
various factors such as genetic predistortion, environmental and lifestyle 
factors eventually contribute the development of complex pain conditions 
such as fibromyalgia.  
Understanding these mechanisms may greatly enhance our insight into the 
pathogenesis of fibromyalgia, into possible preventive efforts, as well as 
leading towards the development of more rational and tailored interven-
tions. 

IS-05

Classification and epidemiology of chronic pain: where are we 
going?

Marco Di Carlo1

1Rheumatology Clinic, Università Politecnica delle Marche, “Carlo Urbani” Hospi-
tal, Jesi (Ancona), Italy.

Chronic pain is a common, complex and distressing problem that has a pro-
found impact on the individual and society. It often occurs as a result of an 
illness or injury and persists beyond the normal terms of recovery. However, 
chronic pain is not simply an accompanying symptom, but rather a separate 
condition in its own right, with its own medical definition and taxonomy 
that has undergone a major review in recent years.
The International Association for the Study of Pain (IASP) has redefined 
pain as follows: “an unpleasant sensory and emotional experience associ-
ated with, or similar to, actual or potential tissue damage.” This new defini-
tion highlights the difference between pain and nociception and implies that 
pain does not always result from nociceptive stimulation. Whereas nocic-
eption is a phenomenon characterized by the encoding and processing of 
impulses by the nervous system that can be measured instrumentally, pain 
cannot be measured by instrumental measures and may exist independently 
of nociception.
Currently, there are three mechanistic descriptors of chronic pain: nocicep-
tive, neuropathic, and nociplastic pain. According to the IASP definition, 
nociceptive pain arises from actual or threatened damage to non-neural tis-
sue, is due to activation of a specific type of peripheral nerve fiber (called 
nociceptors), and occurs with a normally functioning somatosensory nerv-
ous system. Neuropathic pain derives from a lesion of the somatosensory 
nervous system, while nociplastic refers to pain not attributable either to an 
activation of nociceptors or to a damage of the somatosensory system, but 
resulting from a dysfunction of the latter leading to an increased sensory 
processing and an altered control of modulation systems.
Fibromyalgia (FM) belongs to the definition of nociplastic pain. The world-
wide prevalence of FM is around 2.7%. Worldwide, the mean prevalence 
of FM is 4.2% in females and 1.4% in men, with a female-to-male ratio of 
3:1. The prevalence of the disease is influenced by the diagnostic criteria 
adopted. In recent decades, numerous efforts have been made to establish 

valid diagnostic/classification criteria for FM. The 1990 American College 
of Rheumatology (ACR) criteria were extremely focused on chronic wide-
spread pain (CWP) and tenderness, with little relevance of symptoms for 
diagnostic purposes. The 2010/2011 criteria were developed with the inten-
tion of valorizing non-painful symptoms by translating them into a symp-
tom severity (SS) scale. In addition, the formal tender point count was re-
placed by the diffuse pain index (WPI), avoiding the objective examination. 
Recently, one of the criticisms leveled against the 2010/2011 ACR criteria 
is that they supposedly moved away from chronic pain. The latest develop-
ment of diagnostic criteria for FM was provided by the AAPT (Analgesic, 
Anesthetic, and Addiction Clinical Trial Translations Innovations Oppor-
tunities and Networks [ACTTION] - American Pain Society [APS] - Pain 
Taxonomy) FM Working Group. In these criteria, FM was again classified 
as a disease characterized predominantly by chronic pain (a multi-site pain 
self-assessment [MSP], defined by the presence of at least six of nine pain 
sites throughout the body), along with fatigue and sleep problems as two 
key associated symptoms.

IS-06

Autoimmunity of the autonomic nervous system deciphers 
many enigmas; fibromyalagia and CFS

Yehuda Shoenfeld, MD, FRCP, MaACR
Ariel University, Ariel, Israel.

Covid-19 virus is an autoimmune virus and more notorious than EBV. It in-
duces autoimmune diseases by hyper-stimulation combined with induction 
of autoimmune disease by molecular mimicry.
Post COVID-19 Syndrome (PCS) is a complex of various symptoms devel-
oping a month or more after the acute phase of the disease. The cases of PCS 
development among patients with asymptomatic/mild forms are frequently 
reported; however, the pathogenesis of PCS in this group of patients is still 
not completely clear. 
The PCS develops on average in 30–60% of patients, mainly among women. 
Fatigue, shortness of breath, cough, and anosmia were reported as the most 
common symptoms. The possible association between the described PCS 
symptoms and brain damage is noted. We assume the possibility of an al-
ternative course of COVID-19, which develops in genetically predisposed 
individuals with a stronger immune response, in which it predominantly 
affects the cells of the nervous system, possibly
with the presence of an autoimmune component, which might have similar-
ity with chronic fatigue syndrome or autoimmune dysautonomia. 
We will discuss all the autoimmune ramifications of the virus, the CFS / 
fibromyalgia / post Covid syndrome (1-7).
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IS-07

Regional fibromyalgia: It does or does not exist

Mary-Ann Fitzcharles
Division of Rheumatology, McGill University Health Centre, Montreal, Quebec, Can-
ada. 
Alan Edwards Pain Management Unit, McGill University Health Centre, Montreal, 
Quebec, Canada.

The International Association for the Study of Pain (IASP) may have re-
cently raised the bar considerably by proposing that regional musculoskel-
etal (MSK) pain should be classified as a subcategory of chronic primary 
pain, with a mechanistic explanation of nociplastic pain (1). Under this 
umbrella of five chronic primary pain conditions are also included chronic 
widespread pain/fibromyalgia, chronic visceral pain, chronic head and fa-
cial pain, and complex regional pain  (1). Chronic primary MSK pain that 
is regional and with absence of identifiable tissue abnormality may perhaps 
be simplistically conceptualized as regional fibromyalgia. However, many 
questions regarding this concept will be asked and remain to be answered. 
Does this condition truly exist and if so, what is the prevalence, how can it 
be confidently diagnosed and treated, is it the precursor of more widespread 
chronic pain and importantly, how will it be accepted by the medical com-
munity?  
Nociplastic pain is believed to arise due to central nervous system sensitiza-
tion and is distinct from nociceptive and neuropathic pain (2). To provide 
clarification for chronic primary MSK pain, Kosek and colleagues have 
proposed criteria for either a possible or a probable diagnosis (3). However, 
these criteria have yet to receive uptake in the healthcare community and 
will require validation. It is pertinent to reflect that it took decades for fibro-
myalgia to be accepted as a valid condition, with acceptance built mostly on 
the strength of neurophysiological abnormality demonstrated in the research 
setting. It will be interesting to see how this new concept plays out in time 
to come. 
The essence of the criteria for diagnosing chronic primary MSK pain is 
based on a history of the pain complaint with attention to specific character-
istics of the pain and conduct of a simple clinical examination.  A possible 
diagnosis of chronic primary MSK pain requires the following: 1) pain is 
regional (not discrete), has been present for at least 3 months and is not 
entirely explained by associated neuropathic or nociceptive pain; and 2) 
clinical examination findings of evoked pain hypersensitivity (by demon-
stration of static or dynamic mechanical allodynia, or heat or cold allodynia, 
or painful after sensations). A probable diagnosis requires the presence of 
1) and 2) as well as the following: 3) history of pain sensitivity to touch, 
pressure, movement or temperature; and 4) presence of comorbidities of 
hypersensitivity to sound/light/odours, or sleep disturbance, or fatigue, or 
cognitive problems.
There will be challenges to the acceptance of this new concept. To date, 
regional MSK complaints have been more commonly recognized as myo-
fascial pain syndromes (MPS) with physical examination techniques used 
to confirm the diagnosis. With considerable similarities between these two 
conditions, some may question the clinical relevance of differentiating be-
tween the two. While the history of the pain complaint with specific prob-
ing questions may be familiar to those practicing in pain medicine, they do 
not represent the depth of interview expected in usual primary care, where 
we believe most patients will be seen. Similarly, the simple examination 
techniques may not be part of a usual examination in a patient with a pain 
complaint but are nevertheless simple and can be easily learned and applied. 
It is believed that chronic primary MSK pain does indeed exist, and this is 
the first step in defining criteria for the diagnosis. Patients will be reassured; 
unnecessary investigations will be reduced and there can be focus towards 
centrally rather than peripherally directed treatments.
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IS-08

Metabolomics, proteomics and all the other omics: will we ever 
have a reliable biomarker for fibromyalgia?

Laura Bazzichi
Rheumatology, San Rossore Private Clinic, Pisa, Italy. 

Background. Fibromyalgia is a chronic disorder characterized by a constel-
lation of symptoms that include fatigue, depression and chronic pain. Fibro-
myalgia affects 2% of the global population. Key causal factors leading to 
the development and severity of FM-related symptoms have not yet been 
identified. The etiology of fibromyalgia remains elusive making its diag-
nosis and treatment difficult. Systems biology has been widely used to ex-
plore the mechanism, aetiology and/or biomarkers of complex disease. The 
metabolome plays multiple roles in cellular signalling, bioenergetics and 
membrane structure and function. Proteomics is used for detecting diagnos-
tic markers, understanding pathogenic mechanisms and interpreting func-
tional protein pathways in various diseases by identifying and quantifying 
the ‘proteome’ of the cell, tissue or body fluids. Integrating multi-omics has 
been used to characterize and decipher the underlying patho-mechanisms, 
explore potential pathogenic factors, and provide more effective diagnosis 
and treatment for the disease. 
Objectives. Identify in the recent literature metabolites and proteins or 
combinations, that are fingerprint of fibromyalgia, and correlations with 
aspects of the disease. 
Methods. Urine, saliva and serum samples have been analysed with various 
techniques of metabolomic and proteomic analysis. 
Results. Multivariate statistical analysis showed the dysmetabolism of sev-
eral metabolites involved in energy balance that are associated with sys-
temic inflammatory conditions and pathways mainly related to oxidative 
stress defence, pain mechanisms, and muscle metabolism. Have been identi-
fied differences in the expression of complement proteins, coagulation, iron 
metabolism, glucose. 
Conclusions. The differentially expressed proteins and metabolites identi-
fied may as useful biomarkers for diagnosis and evaluation of FM.

IS-09

The placebo effect and its usage in clinical practice

Uri Nitzan
Shalvata Mental Health Center, Hod-Hasharon and Sackler School of Medicine, Tel-
Aviv University, Israel.

Prior to the development of the pharmaceutical industry and the advocacy 
of evidence based medicine in the late 20th century, placebo treatments were 
commonly used by physicians. The efficacy of placebo was repeatedly dem-
onstrated in pain studies, depression, and other psychopathologies. None-
theless, the prescription of placebo treatment in clinical practice is ethically 
controversial and is presently not approved. Based on a series of studies I 
would like to share some thoughts on the ethical and clinical considerations 
regarding placebo usage in clinical practice, with an emphasis on open label 
placebo treatment and the rationale behind it. I will address 2 clinical mo-
dalities; placebo pills, and the placebo effect in the therapeutic relationship 
and environment.  
First, I will go back to a study in which we demonstrated high rates of un-
derground placebo usage by Physicians in Israel. Thereafter, we investigat-
ed the willingness of healthy subject (were they to suffer from depression) 
and patients suffering from depression, to accept placebo as a legitimate 
treatment for depression. Finally, I will present the results of a preliminary 
study on open label placebo among patients suffering from depression.  
It seems important that physicians will be aware of the possible benefits and 
limitations of placebo usage in clinical practice. This is highly relevant in 
the treatment of functional pain disorders such as fibromyalgia. 
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IS-10

What is the proper model to evaluate treatment response in 
chronic pain models?

Laura Brandolini1, Serena Boccella1, Marcello Allegretti1, Giustino Var-
rassi2,3

1Dompé farmaceutici SpA, R&D, L’Aquila, Italy; 2Paolo Procacci Foundation, Roma, 
Italy, 3NEMA Research Group, European Branch, Roma, Italy.

The discussion on animal models of pain should consider that the use of the 
word ‘model’ refers to three entirely separate entities: the subject (species, 
strain, sex, age), the assay (etiology, body part) and the measure (reflex, 
spontaneous, operant, pain-affected complex behaviors) (1). The choice of 
animal model is crucial in the discovery of candidate therapeutic targets. In 
fact, the translational success from animals to humans critically depends 
on the benefits and limitations of each model. Some animal experiments 
are designed to address questions about basic molecular or cellular mecha-
nisms, whereas others are more accurately described as “clinical trials in 
rodents”. Rodent models of chronic pain may elucidate pathophysiological 
mechanisms and identify potential drug targets, but whether they predict 
clinical efficacy of novel compounds is still controversial. Several potential 
analgesic drugs have failed in clinical trials, despite the strong support for 
efficacy of animal modelling. Animal modelling are limited. A single model 
can address only a certain set of pathophysiological mechanisms, or it cor-
relates to signs and symptoms in defined subset of patients, which may not 
correspond to a traditional diagnostic category.
There is extensive and clear evidence that chronic pain is triggered by a 
functional reorganization of nociceptive pathways, leading to persistent 
changes along the entire nociceptive pathway of the nervous system (2, 3, 
4). Many animal models are available to study chronic pain. Neuropathic 
pain is commonly studied following explicit damage to a peripheral nerve 
caused by partial sciatic nerve ligation (PNL), chronic constriction injury 
(CCI), peripheral nerve injury, sciatic nerve cuff or spared nerve injury 
(SNI). Inflammatory pain is classically modeled by intra-plantar injec-
tions of chemical irritants, such as complete Freund’s adjuvant (CFA), 
carrageenan, and formalin. Arthritic pain: rheumatoid arthritis (RA) can 
be studied by collagen injections to the base of the tail or with transgenic 
animals that spontaneously develop RA-like pain; osteoarthritis-like pain is 
produced chemically or mechanically: chemically via monosodium iodoac-
etate (MIA) injection into the intra-articular space of the knee joint or into 
the lumbar facet joint of the back, or mechanically, e.g. by surgical tear of 
the medial meniscus of the knee. Dysfunctional pain and other pain models: 
complex regional pain syndrome (CRPS) is studied in chronic post-ischem-
ic pain (CPIP) model, tibial fracture/cast immobilization model, passive 
transfer-trauma model, and the needlestick-nerve-injury (NNI) model; mi-
graine pain studies include cranial vasodilation or prolonged stimulation of 
areas directly innervated by the trigeminal nerve. Oral ingestion or systemic 
injections of pharmacological agents’ model pain resulting from pathologies 
or treatments, include tumor-induced cancer pain, HIV-therapy pain, dia-
betic neuropathy, chemotherapy-induced pain, and multiple sclerosis pain. 
Transgenic animals have also been used to model diseases such as HIV and 
migraine. Finally, models such as colorectal distension have been developed 
to recapitulate numerous visceral pain syndromes.
These represent some of the most used preclinical animal models for stud-
ying a range of pain pathologies, but many variations to them have also 
been reported. What is urgently needed to choose the ‘best’ animal model 
of chronic pain, is a broad evaluation of the impact of common animal-
model parameters on the predictive efficacy of analgesics (and, as a control, 
non-analgesics). It is possible, for example, that rats are better predictors 
of human efficacy than mice, or that the spared nerve injury is a more pre-
dictive neuropathic assay than the chronic constriction injury. No one has 
ever systematically performed this sort of comparison, and this would be an 
urgent question to answer.
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IS-11

Sexual issues in fibromyalgia and chronic pain

Mijal Luria
Hadassah Mt. Scopus Medical Center, Israel.

Sexuality is an integral part of the human being and closely associated with 
quality of life. Sexual dysfunction, including low or absent sexual desire or 
interest, decreased or absent sexual arousal, difficulty experiencing orgasm 
and sexual pain, can lead to distress and have significant impact on the pa-
tient’s and their partner’s quality of life. 
Fibromyalgia has been found to be highly correlated to sexual difficulties. 
Women dealing with fibromyalgia have a high incidence of sexual pain dis-
orders (vulvodynia, dyspareunia, and chronic pelvic pain). 
Sexual difficulties can also be secondary to fatigue, depression, anxiety, or 
anticipation of pain (or any other type of non-pleasurable touch). Medi-
cation may cause further decrease in sexual function. Recognition of this 
dysfunction and its inclusion in the multi-disciplinary management of fibro-
myalgia is crucial for the patients wellbeing.
The purpose of this lecture is to present a framework to evaluate, counsel 
and refer the patient who presents with sexual dysfunction. 
 

IS-12

Suicidal behavior in fibromyalgia patients: rates and determi-
nants of suicide ideation, risk, suicide, and suicidal attempts - a 
systematic review of the literature and meta-analysis of over 
390,000 fibromyalgia patients 
 
Mohammad Adawi, Wen Chen, Nicola Luigi Bragazzi, Abdulla Watad, 
Dennis McGonagle, Yarden Yavne, Adi Kidron, Hadas Hodadov, Daniela 
Amital and Howard Amital. 

Background. Suicide is a leading cause of death worldwide, affecting 
~800,000 people every year. Fibromyalgia is an extremely prevalent rheu-
matic disease with a predisposition for comorbid anxiety and depression, 
which are known risk factors for suicidal behavior. Suicidality and relevant 
risk factors for suicidal behavior have not been thoroughly studied in pa-
tients with fibromyalgia. 
Objectives. To investigate the risk of suicidal ideation and attempts in pa-
tients with fibromyalgia. 
Methods. A systematic review and meta-analysis was conducted and re-
ported according to the “Preferred Reporting Items for Systematic reviews 
and Meta-analyses” (PRISMA) standards. In addition, the gray literature 
was extensively searched. 
Results. Thirteen studies were included in the present systematic review 
and meta-analysis, including 394,087 fibromyalgia patients. Sample size 
ranged from 44 to 199,739 subjects, mean age ranged from 45.8 to 54.5 
years while the female percentage with fibromyalgia ranged from 17.1 to 
100.0%. The overall suicide ideation prevalence was 29.57% (95%CI 1.84–
72.07), with an OR 9.12 of (95%CI 1.42–58.77), ranging from 2.34 (95%CI 
1.49–3.66) to 26.89 (95%CI 5.72–126.42). Pooled suicide attempt preva-
lence was 5.69% [95%CI 1.26–31.34], with an OR of 3.12 [95%CI 1.37–
7.12]. Suicide risk was higher with respect to the general population with 
an OR of 36.77 (95%CI 15.55–96.94), as well as suicide events with an HR 
of 1.38 (95%CI 1.17–1.71). Determinants of suicidality were found to be 
employment status, disease severity, obesity and drug dependence, chronic 
pain and co-morbidities, in particular depression, anxiety, poor sleep, and 
global mental health. However, in some cases, after adjusting for psychiatric 
conditions, the threshold of statistical significance was not achieved. 
Conclusions. Fibromyalgia patients are particularly prone to suicide, in 
terms of ideation, attempt, risk and events, warranting a pre-emptive screen-
ing of their mental health status. Given the few studies available, the high 
amount of heterogeneity, the evidence of publications bias and the lack of 
statistical significance when adjusting for underlying psychiatric co-mor-
bidities, further high-quality studies should be conducted.
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IS-13

The association of fibromyalgia and obesity

Fabiola Atzeni1, Alessandra Alciati2

1Rheumatology Unit, Department of Internal Medicine, University of Messina, Messi-
na, Italy. 
2Department of Clinical Neurosciences, Hermanas Hospitalarias, Villa San Benedetto 
Menni Hospital, Albese con Cassano, Como, Italy; Humanitas Clinical and Research 
Center, Rozzano, Milan, Italy.
 
Studies have shown that overweight and obesity are central features of fi-
bromyalgia syndrome (FM), but the real impact of a high body mass index 
(BMI) on clinical severity in patients with FM is still controversial. Studies 
showed that obesity significantly correlated with greater pain sensitivity, 
tender point palpation, reduced physical strength and lower-body flexibility, 
shorter sleep duration, and greater restlessness during sleep; overweight and 
obese FM patients have higher levels of pain, fatigue, morning tiredness 
and stiffness in comparison with their normal weight counterparts, severely 
obese patients had significantly greater fibromyalgia-related symptoms and 
a poorer quality of life than non-obese or overweight patients. We have 
demonstrated that overweight/obese patients with FM are significantly 
more impaired in all of the symptomatological and functional domains as 
measured using the revised Fibromyalgia Impact Questionnaire (FIQR), 
the modified Fibromyalgia Assessment Status (ModFAS) questionnaire, 
and the Polysymptomatic Distress Scale (PDS) than Underweight/Normal 
patients, thus suggesting that being obese/overweight has an additional ef-
fect on symptoms and function.The mechanisms underlying the relationship 
between a high BMI and FM are still unclear, but it has been suggested that 
the reduction in physical activity induced by musculoskeletal pain may lead 
to a higher BMI, or that a higher BMI causes pain as a result of increased 
strain on weight-bearing joints.

IS-14

Long time story: data from registries? 

Marco Di Carlo1

1Rheumatology Clinic, Università Politecnica delle Marche, “Carlo Urbani” Hospi-
tal, Jesi (Ancona), Italy.

In the field of chronic disease, next to data from clinical trials, there is an 
increasing need to obtain data from real life. With the computer technology 
available today, it is possible to computerize the data collection process, 
applicable on a large scale, and organize it into a registry. A patient registry 
is defined as “an organized system that uses observational study methods to 
collect uniform data (clinical and other) to evaluate specific outcomes for a 
population defined by a particular disease, condition, or exposure, and that 
serves a predetermined scientific, clinical, or policy purpose.”
For fibromyalgia, there were no European registries until the creation of the 
Italian Fibromyalgia Registry (IFR), the implementation of which was sup-
ported by both the Italian Society of Rheumatology (“SIR”) and the Italian 
Ministry of Health.
The IFR, to date, has essentially allowed the achievement of multiple ob-
jectives, the main ones of which can be summarized as 1) to assess and 
monitor the condition of patients over time through demographic data, clini-
cal descriptors and uniform outcome measures estimated with standardized 
and validated tools at each participating site; 2) establish disease severity 
cut-off points to support health care decision making 3) provide research-
ers with reliable real-world data to answer important research questions, 
test hypotheses regarding various aspects of chronic widespread pain and 
its management, assess study feasibility, and facilitate patient recruitment 
into clinical research; and 4) support collaborative research projects by pro-
moting cooperation among centers and assisting in the implementation of 
research projects.

IS-15

Fibromyalgia prevention – putting it all together
 
Adva Trabelsi
Tel-Aviv Sourasky Medical Center, Israel.

Fibromyalgia (FM) is a common, chronic, widespread pain syndrome ac-
companied by a broad variety of functional symptoms. No single etiological 
cause can currently be ascribed to the development of FM, although many 
triggers have been associated with its appearance. 
Thus, triggers such as physical trauma (mainly whiplash injury), various 
form of acute or chronic stress, as well as infectious and endocrine disorders 
have all been linked to FM onset (1). The prevalence of FM has increased 
over past years (2), now ranging from 2%-5% depending on the population 
sampled and the criteria implemented (3), and thus poses a significant social 
and economic burden (4). Additionally, the syndrome is difficult to manage 
and treat and therefore primary prevention and early diagnosis are of great 
importance.
That being said, prevention is difficult to obtain in potential FM patients due 
to the following factors:
First, when discussing pain syndromes, it is important to distinguish acute 
pain from chronic pain and to talk about the shift from the first to the second.
Acute pain is defined as pain lasting for up to 3 months
or that is related to an injury/ trauma. Chronic pain is pain lasting more then 
3-6 months or pain lasting beyond the usual course of injury healing. Chron-
ic widespread pain is characterized by sensitization of central pain pathways 
and is currently designated as nociplastic pain, thus differentiating it from 
nociceptive and neuropathic pain. There is evidence that a stress response 
system dysfunction may play a role in central sensitization (5). Moreover, 
we can see that there are numerous risk factors associated with the transition 
from acute to chronic pain including demographic characteristics, stress, 
cognitive abilities, fear from pain and emotional state. Thus, the biopsycho-
social model of chronic pain combines a genetic predisposition (e.g., genes 
such as COMT), a biological vulnerability (e.g., endocrine, cardiovascular, 
immune dysregulation etc.), psychological vulnerability (e.g., anxiety) and 
social vulnerability. 
Although the dysfunctional descending pain-inhibitory mechanism seen in 
FM is primarily biological, it is greatly influenced by these risk factors (4). 
The problem is that while these factors can increase the risk of shifting to 
chronic pain, it is still hard to anticipate which patients will eventually pro-
gress into a chronic pain syndrome and what is the role of each risk factor.
Secondly, there is no specific biomarker that can anticipate or identify the 
syndrome at an early stage, as is available for instance in inflammatory joint 
diseases.
Third, it is known that familial aggregation plays an important role in FM 
and by using genome sequencing methods an increasing number of genes 
have been identified as associated with centralized pain conditions in gen-
eral and FM particularly (4). Yet we still haven’t found sufficiently specific 
genetic markers that is directly predictive of these conditions.
Based on the biopsychosocial model, tailorized multidisciplinary interven-
tions have been attempted towards the prevention of specific types of chron-
ic pain such as low back pain and temporomandibular joint disorder. These 
interventions included teams consisting of a physician, a specialized nurse, 
physical therapist, occupational therapist and clinical psychologist. Such 
functional restoration programs objectively assess all aspects of patient 
function. Ideally such interventions should be introduced early in the course 
of pain, e.g., shortly after a back injury, and should try to incorporate data 
regarding all aspects of individual vulnerability. Similar interventions may 
well prove to be effective in patients considered to be at risk of developing 
FM, e.g., post – whiplash patients with vulnerabilities, but further research 
and resource allocation are called for. 
In conclusion, in order to accomplish successful primary prevention it is 
necessary to understand if and how we can intervene and influence the dif-
ferent risk factors, and continue using advanced genome sequencing meth-
ods in order to locate specific genetic markers of FM and to incorporate 
them into a comprehensive biopsychosocial prevention strategy.  
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IS-16

Long-COVID, chronic fatigue and everything in between – 
what have we learned and where may it impact on fibromyalgia

Jacob Ablin
Tel Aviv Sourasky Medical Center & Tel Aviv University, Israel.

As the COVID-19 pandemic made its gruesome initial appearance in the 
first months of 2020, it initially appeared as though nothing could be more 
distant from this acute, dramatic, life – threatening condition, treated in 
intensive care units and heroically combated behind personal protective 
equipment, than fibromyalgia, a chronic pain syndrome treated in clinics by 
primary care physicians and rheumatologists. Only gradually, as the medi-
cal community became more accustomed to the manifestations and compli-
cations of COVID-19, did the more chronic aspects of the pandemic come 
to light with the evolving entity of LONG-COVID syndrome (1). This syn-
drome was initially treated by a broad spectrum of specialties including in-
fectious disease specialists, pulmonologists, neurologists, with rheumatolo-
gists not taking a central role. As more clinical experience was accumulated 
however, a surprising overlap begins to emerge between LONG-COVID 
and conditions such as fibromyalgia and chronic fatigue syndrome, an over-
lap most obvious on a clinical level to rheumatologists well acquainted with 
the spectrum of fibromyalgia (2). 
On a clinical level, LONG COVID patients most frequently suffer from 
fatigue, exercise intolerance, as well as cognitive impairment, all symptoms 
which overlap with the chronic fatigue syndrome. Sleep disturbances, ab-
dominal complaints, anxiety /depression and myalgia are also not unusual 
(3). In addition, autonomic dysregulation appears to play a role in LONG 
COVID (4), as in fibromyalgia. 
Notably, symptoms typical of fibromyalgia among LONG-COVID patients 
appear to be particularly common among patients with a previous history of 
chronic pain, and patients who were actually diagnosed with fibromyalgia 
before contracting COVID-19 appear to be prone to get worse (5). 
Notably, an association between fibromyalgia / chronic fatigue and other 
chronic viral diseases such as EBV/CMV, HIV and viral hepatitis has been 
well known before the COVID-19 era, so that viral infection has tradition-
ally been considered among the triggers responsible for instigation the syn-
drome (6). 
Another aspect of clinical importance regarding the relationship between 
fibromyalgia and COVID-19 relates to the effect of vaccinations. While 
vaccinations have previously been speculated to have a causative role in 
fibromyalgia, mainly based on data relating to the gulf war syndrome, the 
robustness of this association is not clear. In an era of significant vaccine 
– hesitancy which often hampers effective attempts at controlling the pan-
demic, clear data regarding the safety and effectivity of COVID-19 vaccina-
tions regarding fibromyalgia is necessary. 
Fascinating data has emerged indicating that patients suffering from LONG 
– COVID may actually have low grade persistent infection, with identifica-
tion of viral antigens and RNA in tissue as long as one year after initial 
infection (7). While the general applicability of these findings is not yet 
clear, they raise the provocative possibility that similar viral vectors might 
be identifiable in tissues of patients suffering from chronic fatigue or fibro-
myalgia. 
Last but not least, the COVID-19 pandemic, including the social distancing 
measures associated with it, have taken a toll on patients suffering from 
fibromyalgia even when not personally infected (8). Reduced access to 
healthcare, lockdown and lack of exercise, anxiety and isolation may all 
play a role and should be considered by physicians caring for fibromyalgia 
patients in this era. 
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IS-17

Why patients affected by rheumatoid arthritis or other inflam-
matory articular syndromes may develop a concomitant fibro-
myalgia?  
 
Piercarlo Sarzi-Puttini1, Maurizio Benucci2, S. Bongiovanni1, Alberto Bat-
ticciotto3, Valeria Giorgi1, Fabiola Atzeni4

1Rheumatology Unit, Internal Medicine Department, ASST Fatebenefratelli-Sacco, 
Milan; University School of Medicine, Milan, Italy.
2Rheumatology Unit, Azienda Sanitaria USL-Toscana Centro, Hospital S. Giovanni di 
Dio, Via Torregalli 3, 50143 Florence, Italy.
3Rheumatology Unit, Internal Medicine Department, ASST Settelaghi, Ospedale Di 
Circolo - Fondazione Macchi, Varese, Italy.
4Rheumatology Unit, University of Messina, Italy.

Prevalence of comorbid fibromyalgia (FM) among patients affected by in-
flammatory Rheumatic diseases is considerably higher than in the general 
population. Although estimated prevalence should be interpreted with care 
because FM criteria have not been validated for patients with inflammatory 
arthritis, it can be considered ranging between 15 and 20% (1-3).
Centralised pain can occur because of a disease that has identifiable ongoing 
nociceptive input, such as inflammatory arthritides. Chronic inflammation 
may mediate transition from peripheral to central pain resulting in symptoms 
of FM. In animal models, proinflammatory cytokines such as tumour ne-
crosis factor and interleukin-6 have been implicated in aberrant central pain 
processing and widespread pain sensitivity (4). However, despite early and 
aggressive treatment, a significant number of arthritis patients develop FM. 
In fact, chronic pain can be intensified by a combination of biopsychosocial 
factors, so that, despite the undoubted contribution of inflammation, persis-
tent pain may develop with the contribution of multiple mechanisms (5).
Patients with RA identify pain as their most troublesome problem and ad-
versely impacts on disability, psychological distress, and sleep disturbance 
(6). Indeed, pain may contribute more to patients’ disability than does the 
structural joint damage. As such, comorbid FM appears to have a considera-
ble impact on measures of disease severity, particularly for patient-reported 
outcomes, therefore it may lead to unnecessary escalation of anti-rheumatic 
treatments. Alternatively, as interventions to reduce peripheral nociceptive 
stimuli may not alter the long-term course of FM, comorbid FM may blunt 
the patient-reported response, leading to treatment discontinuation.
Therefore, a person-centered approach to the clinical management of pain is 
clearly needed, with the goal of helping patients with rheumatic diseases to 
reduce their pain and improve their quality of life. 
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IS-18

Small fibre neuropathy: is still relevant? 

Andrea Truini
Department of Human Neuroscience, Sapienza University, Rome, Italy.

Fibromyalgia is a chronic primary pain condition associated with autonomic 
symptoms, fatigue and cognitive disturbances. It affects between 2% and 
4% of the general populations, with a men:women ratio of 1:3 (Häuser and 
Fitzcharles, 2018).
Despite the large body of studies on the topic, the mechanisms underlying 
this common chronic pain condition are still a matter of debate. For years, 
the research highlighted central nervous system abnormalities (Truini et al., 
2016). However, recent preclinical investigations have indicated that dorsal 
root ganglia damage, due to circulating autoantibodies, may play a role in 
fibromyalgia (Goebbel et al., 2021). Accordingly, approximately 50% of 
patients with fibromyalgia have a reduced intraepidermal nerve fibre density 
as assessed with skin biopsy. This finding, which closely resemble small-
fibre neuropathy, is commonly defined as small-fibre pathology (Grayston 
et al., 2019).
Although patients with fibromyalgia share similar skin biopsy abnormali-
ties with patients with small-fibre neuropathy, several studies showed that 
patients with fibromyalgia have different sensory phenotypes than patients 
with small-fibre neuropathy. In patients with fibromyalgia, sensory loss is 
absent and the healthy sensory phenotype is common (Fasolino et al., 2020). 
These findings indicate that comparable small-fibre damage shapes different 
sensory phenotypes and provide further support to the evidence that small-
fibre pathology likely has a complex association with pain.
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IS-19

Acetyl-L-carnitine role in fibromyalgia syndrome
 
Valeria Giorgi
Rheumatology Unit, ASST Fatebenefratelli Luigi Sacco University Hospital, Milan, 
Italy.

Acetyl-L-carnitine (ALC) is an endogenous molecule that plays a primary 
role in energy metabolism, but also has neurotrophic and neuroprotec-
tive properties. The discovery of multiple new mechanisms of action has 
aroused increasing interest in its potential therapeutic use.
ALC is one of the metabolites into which carnitine can be transformed 
upon acetylation intra-mitochondrially in many brain, liver, heart, kidney 
and muscle tissues by means of the action of carnitine acyltransferases that 
use acylCoAs and carnitine as substrates (1, 2). It is also involved in the 
trans-mitochondrial membrane trafficking of acetyl units for catabolic and 
anabolic metabolism and in buffering the pool of acetyl CoAs.
ALC has an important antioxidant effect in humans (3), because it regulates 
the genes involved in protecting against oxidative stress, such as the heme 
oxidase-1 gene (HO-1) and some heat shock proteins (HSPs), and protects 
mitochondrial functioning (4).
The central nervous system activities of ALC include the modulation of 
many brain neurotransmitters: primarily, ALC can potentiate cholinergic 
responses (5).
ALC prevented an increase in NGF levels and normalised peripheral and 
central alterations in Glial-cell derived neurotrophic factor (GDNF) and Ar-
temin levels, thus demonstrating an anti-hyperalgesic effect (6). ALC can 

increase the expression of mGlu2 receptors, thus potentiating their analgesic 
role during inflammatory, neuropathic, or nociplastic pain, since mGlu2Rs 
in the spinal cord limit the transmission of nociceptive stimuli and counter-
act the establishment of central sensitisation. in the hippocampus and pre-
frontal cortex, mGlu2R up-regulation may increase the synthesis and re-
lease of brain-derived neurotrophic factor (BDNF) (7). It has been reported 
that ALC may induces antinociception by a central cholinergic mechanism 
which involve M1 muscarinic receptors (8, 9).
Taking all of this into account, the administration of ALC may benefit FMS 
patients in various domains:
1.	 Neural sensitisation may improve due to the epigenetic mechanisms of 

ALC leading to increased mGlu2R density at nerve terminals, which 
provides a long-lasting effect; 

2.	 ALC may protect FMS patients from oxidative stress and the production 
of inflammatory markers;

3.	 FMS patients, especially those with prominent depressive symptoms 
and mood alterations, may benefit from the neuroprotective and anti-
depressive effects of ALC;

4.	 Cognitive dysfunctions in FMS patients may be improved by ALC sup-
plements;

5.	 ALC may improve symptoms and nerve fibre density in FMS patients 
with small fibre neuropathy.
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IS-20

Do biologics work in chronic pain?

Ernest Choy
Section of Rheumatology, Division of Infection & Immunity, Cardiff University, Car-
diff, UK. 

Chronic pain is a heterogeneous condition with a mixture of peripheral and 
central components in its pathophysiology. This is particularly evident in 
patients with musculoskeletal diseases such as osteoarthritis, inflammatory 
arthritidies and fibromyalgia. 
Fibromyalgia is classified as a nociplastic condition (1) as it has many fea-
tures of central pain but limited evidence of peripheral pain although the 
latter is controversial as some researchers found evidence of small fibre loss 
in the skin. In patients with inflammatory arthritidies, a systematic review 
found that 1 in 5 patients had concomitant fibromyalgia (2). These individu-
als have higher pain score. Indeed, pain score in these patients do not corre-
late with inflammation measured by blood tests or imaging. Some have used 
the term, ‘non-inflammatory pain” to describe this phenomenon.
Biological agents have been used for the treatment of chronic inflammatory 
arthritidies for more than 20 years. Biologic agents can be classified into 2 
main categories: anti-cytokines and anti-lymphocytes. Cytokine receptors 
are expressed by nociceptive neurones, spinal cord and the brain. They can 
sensitize nociceptive sensory neurones (3). A few studies have suggested 
that anti-cytokine therapy may reduce non-inflammatory pain in inflamma-



9Clinical and Experimental Rheumatology 2022

The 4th International Virtual Congress on Controversies in Fibromyalgia	 Invited Speaker Presentations

tory arthritidies, especially rheumatoid arthritis (4). Recently, Goebel A et 
al. (4) found that immunoglobulin from patients with fibromyalgia but not 
healthy controls can sensitize sensory neurone and raised the possibility that 
biologic treatment that reduce immunoglobulin level may be effective in 
fibromyalgia. However, this will need to be assessed in randomised control 
trials.
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Could Jak inhibitors agents modulate pain and fatigue?
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Janus kinase inhibitors (JAKis) belong to a new class of oral targeted dis-
ease-modifying drugs (DMARDs) whose novel mechanism of action is able 
to modulate the JAK-STAT intracellular pathway. Currently, JAKis are ap-
proved and used for the treatment of  Rheumatoid arthritis (RA) patients 
failure to conventional DMARDs, helping to achieve low disease activity or 
remission in a relevant percentage of cases.
Several studies reported how some RA patients who have achieved inflam-
matory remission, as assessed through validated tools, often report residual 
symptoms such as pain and fatigue (1). Pain in RA is due to complex inter-
action of central and peripheral nervous system not always strictly related 
with the inflammatory pathways of the disease. Dysregulation of nervous 
pain pathways, in particular central and peripheral sensitization, play a fun-
damental role in the maintenance and expression of the RA chronic pain (2-
3).  While peripheral sensitization is more connected to the action of inflam-
matory mediators that can directly alter the responses of local nociceptive 
neurons, the central amplification of pain is a more complex phenomenon 
not only linked to the enhanced pain sensitivity of the dorsal horn of the 
spinal cord or different pathway activation of descending facilitatory/inhibi-
tory central ways but even with the psycho-social aspects of pain perception 
of the single patient. It means that physicians should identify the pathways 
involved in each patient personalizing treatments in order to maximize pain 
efficacy and reduce the overtreatment risk of painkillers or of potentially 
immunosuppressive drugs (4).
Very recent works suggested that some DMARDs, in particular JAKis, may 
also have direct effects on pain mechanisms. For example, specific post-hoc 
analyses, suggested that baricitinib, a selective JAK1/2 inhibitor, is able 
to give greater pain relief compared to methotrexate (MTX) alone (5), or 
tocilizumab and adalimumab monotherapy (6). Interestingly, pain reduction 
doesn’t seem to change if patients are opioid users (7). Therefore, JAKis 
could help not only to reduce disease activity, but also to modulate pain 
pathways through direct (IL-6, IL-17, GM-CSF) or indirect (TNF-alpha, 
IL1-beta) action on cytokines involved in pain sensitivity (8).
Furthermore, both randomized controlled trials and post-hoc analysis of 
JAKis in patients with active RA have shown sustained improvements also 
in fatigue symptoms (9-10). Fatigue is another very common RA symptom 
having a significant impact on quality of life, even if not directly related 
with pain and disease activity. The complexity of the fatigue experience in 
patients with RA, encompassing physical, cognitive, daily living and emo-
tional impacts, can be difficult to be managed (11, 12).  
Future studies investigating the long-term differences of JAK inhibitors 
compared to other medications as well as head-to-head trials of the different 
JAK inhibitors would be important to further evaluate the different aspects 
of their effectiveness in pain modulation (13).
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Should we treat fibromyalgia with a combined pharmacological 
approach?
 
Manuela Di Franco, Martina Favretti
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Introduction. Fibromyalgia is a complex and heterogeneous syndrome 
characterized by chronic widespread pain as well as a broad spectrum of 
neuropsychiatric, somatic and dysautonomic disorders. This syndrome is 
associated with a substantial patient burden, considering that fibromyalgia 
symptoms are able to negatively influence patients’ daily lives and up to 
one third of patients are physically disabled and experience a dramatically 
impaired quality of life. Fibromyalgia patients generally experience poorer 
health status and report more pain as compared not only to the general popu-
lation but also to subjects affected by chronic widespread pain syndrome 
others than fibromyalgia. Consequently, fibromyalgia is also associated with 
significant health resource use and loss of productivity costs, thus leading 
to a considerable economic burden either for patients and society. The im-
pact of fibromyalgia on health status, daily function, health resource use 
and costs also increases with greater syndrome severity. However, there 
is evidence that early diagnosis and prompt and appropriate treatment can 
positively affect the course of this syndrome. If adequately managed and 
educated, patients with fibromyalgia can improve and are able to live with 
their disease satisfactorily. 
Areas covered. To date, diagnosis of fibromyalgia is still clinical due to 
the lack of reliable biomarkers or specific laboratory alterations available. 
Therefore, making a diagnosis remains challenging and it generally takes 
more than 2 years, thus leading to an important delay of treatment initiation. 
In addition, defining the most appropriate treatment, individualized for each 
patient, is complex as well. A single drug able to control every fibromyal-
gia symptoms is not currently available. Therefore, according to the current 
guidelines, fibromyalgia treatment must be based on a multimodal approach 
characterized by pharmacological and non-pharmacological interventions 
adequately combined in order to improve patients’ symptoms. In particu-
lar, treatment should pursue the following goals: minimize pain, improve 
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sleep, treat mood disorders and mitigate fatigue. Pharmacotherapy should 
be considered for those with more severe pain or sleep disturbances. Drugs 
that have proved most effective are centrally acting medications, such as 
antidepressants and anticonvulsants, but other possible treatment options 
are currently under investigation. Regarding pharmacological treatment, the 
potential superior effect of combined pharmacotherapy upon monotherapy 
remains a matter of debate mainly due to the absence of clear evidence 
supporting or refusing this approach. However, none of the currently avail-
able drugs are fully effective against the whole spectrum of fibromyalgia 
symptoms and, in clinical practice, it often becomes inevitable to prescribe 
a combined pharmacological treatment, especially in presence of more se-
vere pain or sleep disturbances. Regarding pain and sleep modulation, it is 
known that several concurrent neural mechanisms play a role, providing a 
strong rationale for combination pharmacotherapy. This approach is based 
on the hypothesis that combining two or more drugs with different mecha-
nisms of action could provide additive or synergistic effects, thus ameliorat-
ing treatment outcomes. In addition, an improved side effect profile might 
be noted. The addition of a second drug could directly antagonize the ad-
verse effects of the first drug or the combination of drugs could provide 
the achievement of more beneficial effects with absolute lower doses, so 
that overall side-effects are reduced. Nonetheless, overall success rates of 
pharmacological treatments remain modest and only a minority of patients 
continue taking medication, often discontinuing them due to either lack of 
efficacy or development of side effects. Therefore, effective therapeutic op-
tions, able to provide a satisfactory management of this syndrome, remain 
an evident unmet need. 
Expert opinion. Establishing an individualized, tailored-to-patient treat-
ment is fundamental for fibromyalgia syndrome and it is important that pa-
tients’ management follows a multimodal and multidisciplinary approach. 
Pharmacological strategy should be considered, in addition to non-pharma-
cological treatment, only in presence of severe and difficult to treat symp-
toms. A step-by-step approach could be applied. First step should be mono-
therapy and single medication choice should be based on patients’ clinical 
features and side effect profile. According to patients’ response, the medica-
tion dose could be gradually increased but it concurrently increases the risk 
of developing side effects. Therefore, in case of lack of efficacy or dose 
limiting side effects, a combined pharmacotherapy approach could be taken 
into account. However, maximizing clinical effectiveness of combination 
pharmacotherapy requires careful attention, in order to adequately balance 
beneficial and adverse interactions between the co-administered treatments. 
In conclusion, combination pharmacotherapy for treatment of more severe 
form of fibromyalgia remain an important but limited studied strategy. Fur-
ther research on the best specific drug combinations is needed, due to the 
paucity of evidence currently available on this topic.   
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Mind and body treatment; do we have new data?

Cristina Iannuccelli
Reumatologia, Dipartimento di Scienze Cliniche Internistiche, Anestesiologiche e Car-
diovascolari
AOU Policlinico Umberto I – Sapienza, Università di Roma, Italy.

Treatment approaches which can combine pharmacological and mind-body 
modalities to address the complex neurophysiological and psychosocial un-
derpinnings of fibromyalgia (FM) symptoms may well offer the best long-
term therapeutic outcome. The EULAR Committee for Fibromyalgia in the 
revised recommendations for the management pointed out the need for tai-
lored therapy to the individual and the first-line role of non-pharmacological 
therapies. 
The influence of the mind on the body was first introduced by Herbert Ben-
son with the theory of the “relaxation response” in the 70s and several theo-
ries have followed over the years. Today again mind–body medicine and its 
techniques are an active area of research. 
The effectiveness of these techniques is based on their purpose to reduce 
over-reactivity to stressors and maladaptive coping behaviours. The key to 
any mind-body techniques is to train the mind to focus on the body with-
out distraction. In this state of “focused concentration,” everyone become 
able to improve their health. The mind-body practice uses the combina-
tion of mental focus, body activity, controlled breathing to help relax both 
the body and the mind. These techniques seem to act on centrally-mediated 
pain mechanisms, that have a central role in nociplastic FM pain. They 
include mindfulness, yoga, pilates, tai chi, qigong, meditation, hypnosis. 
They are safe and cost-effective. Moreover, central aspects of this kind of 
treatment are the support to self-management and self-care and the promo-
tion of patient-centered care. The main evidence based clinical effects are 
pain and stress control, reduction of anxiety and depression, decrease of 
fear avoidance, improvements in range of motion, strength, balance, coor-
dination, cardiovascular health, physical fitness, cognition, overall health 
so that they can be considered a complementary medicine to standard care. 
Furthermore, follow-up results showed that patients sustained most of their 
post treatment gains. 
Therefore, if the integration of mind-body medicine both from a clini-
cal, management and cost point of view seems so pivotal, why are these 
techniques not so diffused? One reason is that the information and the data 
are incomplete. Although scientific literature strongly supports mind-body 
practices, the variability and adaptability of these techniques do not lend 
themselves well to the rigor of scientific studies. Furthermore, for cultural 
reasons, patients also may be resistant to psychosocial explanations and 
behavioural interventions. Still, there is the evident need for programme 
tailored for FM patients including modification of poses to minimize ag-
gravating movements and pain-related fear. More and more targeted work 
is needed in standardizing techniques and identifying the biological mecha-
nisms on which it acts, in a larger study population.
In conclusion, movement therapies used in conjunction with conventional 
medicine allow physicians to offer comprehensive, patient-centered treat-
ment plans and treat the whole person, not only the disease. The combina-
tion of pharmacological therapies with mind-body practices offers an op-
portunity for “a state of complete physical, mental, and social well-being 
and not merely the absence of disease or infirmity,” the definition of health 
by the World Health Organization.
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Oxygen-ozone therapy in fibromyalgia
 
Laura Bazzichi
Rheumatology, San Rossore Private Clinic, Pisa, Italy 
 
Background. Fibromyalgia is a chronic pain disorder characterized by a 
constellation of symptoms that include fatigue, depression. Fibromyalgia 
affects 2% of the global population. Many of the therapies used are inef-
fective and with adverse events. Ozone (O 3) is an inorganic molecule with 
allotropic properties consisting of three cyclic oxygen atoms. 
Methods. In recent years the interest in the application of oxygen-ozone 
therapy has greatly increased in pathologies characterized by local and gen-
eral pain such as fibromyalgia and chronic fatigue syndrome, osteoarthritis, 
arthritis, spondyloarthrosis, in viral infections, in antibiotic-resistant bacte-
rial pathologies and in ischemic vascular pathologies. Despite its wide use 
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in common clinical practice, biochemical effects are partially understood.  
The effectiveness of oxygen-ozone therapy may be partly due to moderate 
and controlled oxidative stress by O 3 interactions with biological compo-
nents. Although, there is no common agreement on specific indications and 
treatment modalities. 
Results. The main actions of ozone inherent in inflammatory rheumatic dis-
eases are analgesic, anti-inflammatory and antioxidant effects, activation of 
cellular metabolism, induction of the synthesis of antioxidant enzymes and 
improving tissue vasodilation and stimulation of angiogenesis. In fibromy-
algia this therapy is safe and free of significant adverse effects. In addition 
to the regulation of oxidative stress of peculiar in fibromyalgia is the induc-
tion and release of hormones and neurotransmitters, these effects induce 
a state of well-being, decrease widespread pain fatigue and cognitive fog. 
Conclusion. Oxygen-ozone therapy is widely used as complementary thera-
peutic option.  In light of its wide use, it is absolutely necessary to develop 
studies to deepen its mechanisms and effectiveness in rheumatology.
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Precision medicine approach to chronic pain.  

Daniel J. Clauw
Professor of Anesthesiology, Medicine (Rheumatology) and Psychiatry, Director 
Chronic Pain and Fatigue Research Center, The University of Michigan, USA.

Until recently we thought that most pain conditions have a single underly-
ing pain mechanism, and that treating that underlying process would lead 
to alleviation of pain. More recently, however it has become clear that all 
chronic pain conditions are mixed pain states, and although they may have 
a predominant primary mechanism that is constant, there are often vari-
able degrees of other mechanisms operative. If these are not identified and 
treated, pain treatment will be unsuccessful. The pain mechanism that most 
often alludes detection and treatment is now termed nociplastic pain. No-
ciplastic pain can either be the primary problem (e.g. what had previously 
been termed primary fibromyalgia) as manifest in chronic overlapping pain 
conditions such as tension headache, functional GI disorders, temporoman-
dibular disorders, interstitial cystitis/bladder pain syndrome, or can be pre-
sent superimposed upon nociceptive or neuropathic pain mechanisms (e.g. 
in a sizable proportion of individuals with autoimmune disorders, sickle 
cell disease, hypermobility syndromes). There is emerging evidence that the 
former “top down” type of nociplastic pain might differ from “bottom up” 
(i.e. central sensitization) form, but regardless it is becoming clear that the 
presence of nociplastic pain is both a problem and opportunity. It appears 
as though identifying a treating co-morbid nociplastic pain with a different 
set of treatments than work for nociceptive (i.e. moving from NSAIDs, anti-
inflammatories and injections/surgery to use of centrally-acting analgesics 
and non-pharmacological therapies) may represent a tremendous therapeu-
tic opportunity since precision medicine studies in the field of chronic pain 
are just beginning to be performed and show tremendous promise in helping 
us better use our existing therapies to better manage chronic pain.  
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Non steroidal anti-inflammatory drugs: why not?
 
Diego Fornasari
Università degli Studi di Milano, Milan, Italy.

NSAIDs have been widely used in the treatment of acute and chronic noci-
ceptive inflammatory pain. Both antinflammatory and analgesic properties 
rely on the inhibition of COX-1 and COX-2 which are responsible for the 
production of prostaglandins in the inflamed tissues. Prostaglandins such 
as PGE2 are part of the inflammatory soup, which also includes cytokines, 
ATP, protons, NGF, and participate in the peripheral sensitization of nocic-
eptors. Nociceptors are the first order neuron that convey nociceptive stim-
uli from the periphery to the spinal cord. They are high-threshold neurons, 
activated by different types of high intensity energies, such as temperature, 
pH, mechanical forces. Peripheral sensitization consists of a drastic reduc-
tion of the nociceptor threshold, with pain that can be elicited by innocuous 
stimuli (primary allodynia) or even being spontaneous, with an origin from 
the inflamed tissue. The peripheral inhibition of prostaglandins synthesis 
is the main mechanism by which NSAIDs restore the normal nociceptive 

threshold and exert analgesic effects. It has been described that COX-1 and 
COX-2 are also expressed in the spinal cord where they participate in spi-
nal sensitization. Spinal sensitization is a manifestation of functional neu-
ronal plasticity and can rapidly occur after peripheral sensitization in acute 
inflammatory pain and is responsible for the enlargement of the receptive 
fields and secondary allodynia. Since some NSAIDs can pass through the 
blood-brain barrier (BBB), they could exert an additional analgesic effect. 
However, chronic spinal sensitization is a much more complex mechanism 
in which prostaglandins may have a less relevant role and NSAIDs become 
less efficacious. 
Fibromyalgia has been recently classified as a type of primary chronic pain, 
in which structural neuronal plasticity and central sensitization, spinal and 
supra-spinal, exist independently of peripheral inflammation or lesions of 
the somato-sensory system. Nociplastic is the attribute used to define this 
third type of pain. A pure speculation to distinguish chronic spinal sensitiza-
tion related to peripheral nociceptive or neuropathic pain and spinal sen-
sitization in fibromyalgia is that in the first case, plasticity is a bottom-up 
process, in fibromyalgia it is a top-down process, starting in cortoco-limbic 
structures and prostaglandins do not have any role. 
A particular consideration might be reserved to paracetamol, which is still 
considered a NSAIDs. Paracetamol has very modest inhibitory activity on 
COX-2, which is lost in peripheral inflamed tissues in which free radicals 
present in the inflammatory soup inactivate it. Paracetamol activity on 
COX-1 is negligible. Thus, analgesic activity cannot be explained by COX 
inhibition at the periphery. Paracetamol easily crosses the BBB and some 
metabolites are generated in the CNS and spinal cord. One of this, called 
AM404, is very similar in its structure to anandamide, an endogenous can-
nabinoid. It seems that AM404 can inhibit the anandamide transporter, thus 
promoting the persistence of anandamide in the synapse, potentiating the 
cannabinoid tone.
There is emerging evidence that cannabinoids may have some therapeutic 
effects in some fibromyalgic patients and this evidence might also explain 
the anecdotal observation that some patients might mildly respond to par-
acetamol.     
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The promise of cannabidiol (CBD)

Mary-Ann Fitzcharles
Division of Rheumatology, McGill University Health Centre, Montreal, Quebec, Can-
ada. 
Alan Edwards Pain Management Unit, McGill University Health Centre, Montreal, 
Quebec, Canada.

Cannabidiol (CBD) has been widely promoted as a safe treatment option 
for symptoms of pain, sleep disturbance and anxiety, all symptoms com-
monly experienced by patients with chronic pain and especially those with 
fibromyalgia (FM). Preclinical study of a favourable effect on both pain and 
inflammation has bolstered the notion that CBD may have similar effect in 
humans (1). However, caution is needed as preclinical evidence does not 
immediately translate into effective clinical care. 
To date, there have been only very few randomised controlled trials (RCTs) 
of CBD in rheumatic pain conditions, including topical CBD in osteoarthri-
tis of the knee, oral CBD in hand osteoarthritis and psoriatic arthritis, and 
oral CBD as an adjunct treatment for acute back pain, but no studies in FM. 
Unfortunately, results of these RCTs have been mostly negative. In contrast, 
a recent survey study of 2700 persons with FM in the United States (US) 
reported that CBD had been used by about 2/3 of participants, with 1/3 
continuing use, and with moderate effect across all symptom domains and 
minimal side effects  (2). The doses of CBD used in various conditions vary 
greatly, from a few milligrams a day up to 2000 mg/day. The self-reported 
doses of CBD in the US survey of FM patients was 16-27 mg/day, although 
many did not know the daily amount of CBD used  (3). When focussing on 
specific symptoms, a systematic review reported that CBD in doses of 6 mg 
to 400 mg per dose appeared to consistently improve anxiety and was well 
tolerated  (4). There is however less confidence in effect on sleep according 
to a systematic review of 14 preclinical and 12 clinical studies that exam-
ined cannabinoid therapies, CBD as well as tetrahydrocannabinol (THC), 
leading the authors to urge for further study (5). The effect of CBD alone on 
symptom of pain has been disappointing, with suggestion that combination 
of CBD and THC may have an advantage. 
Any pharmacologic treatment strategy must be assessed in the context of 
risks. CBD has been deemed non addictive by the World Health Organiza-
tion, and has been reported to be generally safe when used in very high dos-
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es to treat resistant epilepsy in children (6). Metabolized via the cytochrome 
P450 enzyme system, CBD has theoretical potential for drug-drug interac-
tions with antidepressants, anticoagulants and anti-epileptic agents. CBD 
is unfortunately not regulated and is manufactured by the cottage industry 
worldwide without regulatory oversight of quality of product, absence of 
contaminants or additives (especially THC) and accuracy of labelling. It is 
therefore recommended that patients access CBD from a provider with the 
certificate of Good Manufacturing Practice, avoid use by inhalation, and 
begin with a low daily dose in the order of 2-3 mg/day with gradual up 
titration. When CBD is used as a therapeutic agent, clinical care should be 
by the healthcare team and not cannabis dispensary staff. To counterbalance 
the vigorous marketing of CBD as a “wellness” product, patients should 
be fully informed of the current scientific evidence for both positive and 
negative effects. 
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The role of glucocorticoids on chronic inflammatory pain

Maurizio Cutolo
University Medical School of Genova, Italy.

PAIN represents mainly a circadian symptom in chronic inflammatory/im-
mune mediated rheumatic conditions, as expression of the night neuroen-
docrine biochemistry of the inflammatory process (production of cytokines 
and other inflammatory mediators)
The use of the chronotherapy with glucocorticoids (GCs), for long-term 
treatment, optimize the replacement therapy of the exogenous GCs in 
chronic immuno-mediated diseases and induce a clear morning relief of the 
circadian PAIN and related symptoms
In addition, the circadian approach with treatment of chronic inflammation 
by acting on its pathophysiological causes, should be synergized by such 
modality (night availability) also with NSAIDs   
Chronic pain in fibromyalgia do not seem to get any advantage by long term 
treatment with GCs, even by considering the ratio efficacy/safety that might 
further limit such therapeutical approach in a non inflammatory condition 

IS-29

The Brazilian experience

Caren Cunha
ANFIBRO OSC, Brazil.

Fibromyalgia has a worldwide presence affecting nearly 1 in 20 people 
globally. And for most fibromyalgic patients, it’s still a stigmatized and in-
visible disorder, hardly recognized by physicians, especially in public health 
systems. 
 Brazil is the only country in the world with more than 100 million inhabit-
ants to have a universal health care system (SUS). 71% of the 210 million 
Brazilians depend on this government-maintained health system. Even so, 
57.9% of all health expenditures come from private sources (2014 data).
For those who can choose an expert able to properly propose a treatment for 
fibromyalgia, it’s a little bit easier to face this disease. But for most citizens, 
the opportunity to seek a better quality of life is still lacking.
In that case, patient associations such as ANFIBRO (Brazil) and LIBELLULA 
LIBERA (Italy) play an important role in the search for better public policies.

IS-30

Why are Patients Associations so important both for doctors 
and patients?

Giuseppina Fabio
Vice-president AISF-ODV, ASST Fatebenefratelli “Luigi Sacco” University Hospital, 
Milan, Italy.

Patient associations are non-profit organizations of social utility that rep-
resent and support the needs of patients (1). Their main role is to provide 
a correct diagnostic, therapeutic and assistential approach to patients by 
creating a network between doctors but also between doctors and patients. 
Physicians who take care of a chronically ill patient must also take into 
account his/her wellbeing. In this he/she can find considerable help from 
associations that carry out an action of solidarity with patients, supporting 
and guiding them in the difficult path of managing the disease.
It is therefore important to create a dialogue between the two parties, which 
includes respect for roles and absence of prejudices. Physicians must raise 
awareness of the importance of associations, must inform them of their ex-
istence and instruct patients to contact them. Conversely, volunteers must 
develop projects and activities for patients, whilst volunteers must acquire 
knowledge and skills. Associations can support training of healthcare profes-
sionals, support research by raising funds for scientific studies but also col-
laborate in study projects. They may deal for example with the recruitment of 
patients, the collection of feedbacks and the organization of the intervention. 
Associations work for prevention and listen to patients, which physicians 
cannot guarantee, and above all they offer health education, they help the 
patient to be aware both of the disease and of his/her potential to deal with 
it, helping he/she to become less dependent on the physician. Associations 
participate in health policies by soliciting interventions and participating in 
institutional discussions. They defend the rights of patients, support their 
families and through constant dialogue with the media, inform patients and 
fight against fake news that have a negative impact on social media (2).
Aisf Odv (Italian Association of Fibromyalgia Sindrome), which was born 
in 2005 in Milan, but operates throughout the national territory, is doing 
all of this. It is a clear example of collaboration between physicians and 
associations, in fact the local sections are made up of patient volunteers and 
healthcare professional volunteers. It is doing a great job both for medical 
and social care. An example is Fibromyapp, an app for remote monitor-
ing and remote support of patients. Doctors and associations together can 
contribute to the humanization of care and the transformation of welfare, by 
being among and next to people, not above them (3, 4).
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Fatigue in fibromyalgia. A brain-muscle mismatch. Does pain 
or fatigue come first?

Roberto Casale 1, Piercarlo Sarzi-Puttini2

1Opusmedica Persons Care & research NPO, Via Scalabrini 7, 29121 Piacenza, Italy.
2Rheumatology Unit, ASST Fatebenefratelli- Sacco, University of Milan, Italy.

There has been much discussion as to whether the origin of muscle fatigue 
and pain had a central genesis (in the central nervous system) or whether the 
problem was eminently peripheral (an alteration of muscle fibres compo-
nents in both myogenic and neurogenic ways).
In literature, in support of one or the other thesis, there are countless works 
that speak of central alterations with the presence of areas of impaired func-
tionality in the FMR both in an augmentative and reductive sense, as well as 
there are countless works also of electron microscopy that indicate altera-
tions of the muscle fibres components. However, none of these alterations 
have a pathognomonic significance and at most, as for the morphological 
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alterations of the muscle, they are ascribed to a generic mostly inflamma-
tory alteration. From the data so far presented in literature, the problem 
seems to have no solution: that is if it is a primitive alteration of the CNS 
that generates the symptoms of fatigue and muscle pain or if the start is 
the malfunction of the muscle in itself. However, from what we have been 
able to highlight through the use of a neurophysiological technique, surface 
electromyography (sEMG), the problem should not be posed in this dual-
ism: central vs peripheral, but rather where the decoupling between sensory 
afferents and motor command failed in the sensor-motor chain. sEMG is 
capable of discriminating whether the fatigue phenomenon is central (motor 
control deficit) or peripheral (muscle pathology) in relationship to a given 
task where the task can be cognitive or physical (Casale et al. 2019; Brustio 
et al. 2019).
The muscle is in fact a “station” of the sensor-motor circuit that allows us to 
carry out actions that are congruent with the motor task required (playing pi-
ano or running a marathon). This process requires not only a sensory evalu-
ation (physical parameters such as weight, duration, distance, etc.) but also 
a more complex evaluation that we can summarize as a “cognitive under-
standing” of why and what our movement is for. All this information allows 
the CNS to develop an adequate motor strategy that will be monitored mo-
ment by moment during the entire movement in what is called sensor-motor 
integration. Any alteration in one of these points of the system (the muscular 
and extramuscular sensory afferents - the central sensor-motor integration 
- the “understanding of the task” - the motor command - ) can induce a pro-
gressive derailment of the system, inducing an inadequate motor response 
to the task and as an extreme consequence the onset of muscle fatigue and 
pain. In other words, the process that leads to muscle pain and fatigue in fi-
bromyalgia can be both top-down and bottom-up may depending entirely on 
psychological as well on entirely physical stress (Casale & Rainoldi 2011).
It was interesting to highlight how the fibromyalgia subject behaves like 
a oldest-old from the point of view of muscle fatigue using mainly type II 
fibers, even if in this study the average age of the patients was very low. 
This recruitment mechanism is absolutely non-physiological, not respect-
ing Henneman’s principle of muscle recruitment (Casale et al. 2011) with 
a very low neuromuscular efficency (NME). NME could be considered an 
estimate of the force produced per unit of EMG amplitude (Van der Hoeven 
et al. 1993). In practice, an individual who are capable of producing greater 
muscle force with lower fiber activation are considered to be more efficient. 
From this perspective a fibromyalgic patient is highly non-efficient.
These data are of pivotal importance not only for understanding the genesis 
of fatigue (top-down or bottom up) but also and above all for a correct set-
ting of motor recovery which therefore should not be set up for a recovery of 
strength or endurance but rather a recovery of what a normal muscle recruit-
ment should be with a restoration of Henneman’s principle.
If, at least in the main lines, it is possible to avoid the chicken-egg prob-
lem- that is whether the genesis of fatigue and muscle pain is central or 
peripheral-, there remains another question that is not completely irrelevant. 
In fact, in some scientific literature there is a tendency to consider pain as 
the cause of muscle fatigue: pain directly affects movements as well as in-
directly activating a pathological mechanism of compensation that leads to 
a spread of fatigue in other muscles.
We therefore asked ourselves if and to what extent pain preceded muscle 
fatigue. This has been done starting from the opposite: if pain precedes the 
development of muscle fatigue then a reduction in pain should precede or at 
least be contemporary to the normalization of muscle activity.
In a proof-of-concept study a small group of patients (14 FM 12 f, 2 m; age 
45.3±11.1), the development of fatigue in term of neuromuscular efficiency 
was studied on the biceps brachii of the dominant side at 30% and 60% of 
the maximal voluntary contraction (MVC). Clinically fatigue was evaluated 
by means of the Fibro Fatigue Scale (FFS) and pain was evaluated using the 
Mcgill Pain Questionnaire (MPQ). Patients were treated with a central an-
algesic (17.5 μg/h buprenorphine patches for 9 days) and assessed for pain, 
fatigue and neuromuscular efficiency before and after treatment. The results 
of this trial were not of immediate interpretation. In fact, the group from 
the point of view of muscle function (sEMG) improved with a statistically 
significant trend of muscle contraction towards normality with an improve-
ment in neuromuscular efficiency parameters. However, as expected, this 
improvement in neuromuscular efficiency was not matched with a statisti-
cally significant improvement of pain. The overall data suggesting that it 
could be the altered muscle contraction, highlighted by the muscle fatigue 
parameters in the sEMG, that precedes the development of muscle pain and 
not vice versa. This hypothesis must be verified on a more robust sample but 
which, if confirmed, would open new and interesting ways of using drugs as 
well as controlling pain through movements.
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Fig. 1. This shows statistically significant clinical reduction of fatigue (Fibro Farigue 
Questionnaire) not paralleled by a decrease in pain at the McGill Pain Questionnaire 
(MPQ).

Fig. 2. On the left side of the slide (protocollo A) the slope of the MNF (mean nor-
malized spectral frequency of the myoelectric signal) is reported to show differences 
between a control group and fibromyalgic patients. On the right side of the slide (pro-
tocollo B), data on the same parameter (MNF) are reported before and after buprenor-
phine in the group of fibromyalgic. Data indicate a change in neuromuscular efficiency 
toward normality. 
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Disability, compensation, and secondary gain: a medico-legal 
perspective of fibromyalgia

Ely Lotan
Lotan Law Office and ASAF Legal Advisor, Israel.

Years ago, the general attitude towards fibromyalgia (FM) patients was pri-
marily based on disbelief, disrespect, and disregard. These patients continu-
ously heard the phrase “It’s all in your head” over and over, a statement that 
characterized the approach of the medical, social and legal authorities. The 
first significant step changing this concept was taken by the ACR in 1990, 
by defining FMS and its’ classification criteria for its diagnosis. This step 
improved the status of FM patients and enabled a burst of medical research. 
The social and legal establishments stayed behind reluctant to recognize this 
turning point in the evolution of the FM syndrome. 
Courts and social institutions, such as the National Insurance Institute of Is-
rael, responded with indifference to the needs and difficulties facing patients 
with FM. It is not surprisingthat patients associations all over the world 
began to raise awareness of FM and its implications and to fight for proper 
medical and social rights and recognition. In Israel, the ASAF FM patients’ 
association began its activity in 2000, in an attempt pursing these goals.
In 2013, the Israeli Society of Rheumatology published a set of guidelines 
for diagnosis and treatment of FM. At the same time, the ASAF association 
was in contact with the social establishment, beginning with the minister of 
welfare, members of the Knesset (the Israeli parliament) and social services 
and the National Insurance institute, in order to achieve acknowledgement 
of the FM syndrome as a distinct medical impairment for which patients 
should be entitled for disability status and rights. This advocacy started in 
2008 and included three petitions to the Israeli High Court of Justice. As a 
result, in 2021 a legal amendment determined that FM patients would be 
eligible for compensation and social benefits for their disability, as patients 
with other ailments. Additionally, a scale for degrees of disabilities has been 
determined.
This makes Israel the only state where FM is acknowledged in law, outside 
of recognition for war veterans in the US.
In this lecture, I will discuss the legal scale for ascertaining degrees of dis-
ability, and the far reaching implications of this legal amendment, as well as 
the issues with the disability scale.

O-01

Somatic and non-somatic sensitivity in men and women with 
fibromyalgia: are men with fibromyalgia overlooked?

Ronald Friend1, Kim Jones2, Nadir Balba3, Alisha McBride4, Sophie 
Samiee5, Scott Mist6, Matthew Butler7, Miranda Lim8, Mary Heinricher9 
1Department of Psychology, Stony Brook University, USA.	  
2School of Nursing, Linfield University, USA.	  
3Department of Neurology, Oregon Health & Sciences University, USA.	  
4Veterans Affairs, Portland Health Care System, USA.	  
5Keck Science Department, Pitzer College, USA.	  
6Department of  Anesthesiology and Perioperative Medicine, Oregon Health & Sci-
ences University, USA.
7Oregon Institute of Occupational Health Sciences, Oregon Health & Sciences Uni-
versity, USA. 
8Department of Neurology, Oregon Health & Sciences University, USA.	
9Department of Neurological Surgery, Oregon Health & Sciences University, USA.

Background. Central sensitization is considered a primary mechanism un-
derlying fibromyalgia (FM). The paucity of men diagnosed with FM has 
limited gender research. 
Objectives. Multiple laboratory and questionnaire measures of non-somatic 
(photosensitivity, general sensitivity) and somatic (pressure algometry, deep 
aching, and tenderness to touch) hypersensitivity were examined in a gender 
mixed sample of 399 participants. 
Methods. Participants were assessed for FM (FASmod criteria) using 
pain locations from the Michigan Body Map and unrefreshed sleep/energy 
items from the Symptom Impact Questionnaire (SIQR). Three groups were 
formed: 101 No Chronic Pain (42% female), 208 Chronic Pain Without Fi-
bromyalgia (31% female) and 90 Fibromyalgia (40% female). SIQR means: 
8.6, 24.6, 52.0 (p0.001). 
Results. 2 x 3 ANOVAs (Gender x Chronic Pain) showed no gender differ-
ences (all p 0.05), accompanied by strong monotonic increases among the 
chronic pain groups (all p 0.001), in photosensitivity, persistent deep ach-
ing, tenderness to touch, and general sensitivity, with FM showing highest 
scores for both men and women. Unexpectedly there were no chronic pain 
group differences in algometer pressure, but women in all groups respond-
ed with lower threshold/tolerance (p 0.001). Lastly, we compared somatic 
hypersensitivity, non-somatic hypersensitivity, and a combined model to 
predict FM status. RUCs predicting FM in men and women were similar: 
somatic hypersensitivity (0.90 vs 0.85), non-somatic hypersensitivity (0.89 
vs 0.80) and combined model (0.93 vs 0.89). 
Conclusions. Contrary to general belief, men and women with FM respond-
ed similarly on four of five measures of somatic and non-somatic hypersen-
sitivity; and they predicted FM status, similarly.

O-02 

Fibromyalgia and chronic prostatitis/chronic pelvic pain syn-
drome (CP/CPPS): overlapping conditions for men

Daniela Marotto1 Fausto Salaffi2, Marco Di Carlo2, Sonia Farah2 Piercarlo 
Sarzi-Puttini3

1Rheumatology Unit, ATS Sardegna, Paolo Dettori Hospital, Tempio Pausania, Italy.
2Rheumatological Clinic, Ospedale “Carlo Urbani”, Università Politecnica delle 
Marche, Jesi (Ancona), Italy.
3Rheumatology Unit, Internal Medicine Department, ASST Fatebenefratelli-Sacco, 
Milan; University School of Medicine, Milan, Italy.

Introduction. There is significant overlap in the clinical features of fibro-
myalgia (FM) with those of chronic prostatitis/chronic pelvic pain syn-
drome (CP/CPPS). CPPS, also known as category III prostatitis (or chronic 
prostatitis), is a form of prostatitis that accounts for 90% of all cases of 
prostatitis. CPPS is a nonbacterial manifestation of the disease, and its use 
signifies a recognition that central pain hypersensitivity is the most common 
symptom of nonbacterial prostatitis. This study aimed to examine this as-
sociation by comparing the risk of prior FM between patients with chronic 
prostatitis/chronic pelvic pain syndrome (CP/CPPS).
Methods. This study enrolled 142 adult male patients with FM, diagnosed 
according to the 2016 ACR diagnostic criteria in a rheumatological setting. 
All patients were asked to complete the NIH-Chronic Prostatitis Symptom 
Index (NIH-CPSI). Based on the total of items 1–9, the severity of CPPS 
was classified as mild (10–14 points), moderate (15–29 points), or severe 
(≥31 points). Furthermore, we stratified FM patients by category of severity 
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by the Revised Fibromyalgia Impact Questionnaire [FIQR) the modified 
Fibromyalgia Assessment Status (ModFAS) questionnaire, and the Poly-
symptomatic Distress Scale (PDS). Pairwise comparisons were performed 
with Bonferroni’s adjustment.
Results. Data were retrieved from two rheumatology centres, by the Italian 
Registry of FM. The study included 142 cases with FM. We found that a 
total of 36 (25.3%) of the 142 sampled patients had CP/CPPS. 106 (74.6%) 
had mild CP/CPPS, 22 patients (15.5%) had moderate CP/CPPS, and 14 
patients had serious CP/CPPS (9.9%). Using the NIH-CPSI as dependent 
variable, multivariate analysis revealed a positive relationship between CP/
CPPS and variables of disease burden (FIQR, p<0.0001; PDQ, p<0.0001, 
widespread pain index [WPI], p=0.0037) (Fig. 1). 
Conclusions. Chronic prostatitis/chronic pelvic pain syndrome are fre-
quently associated in patients with FM symptoms. Urologists should be 
aware of the association between CP/CPPS and FM when treating patients.
Key words. fibromyalgia, prostatitis/chronic pelvic pain syndrome, NIH-
Chronic Prostatitis Symptom Index, registry.

Fig. 1. CPSI total score of patients with FM according to FIQR severity levels (mean 
and standard deviation for the mean).

O-03

Sleep study findings in fibromyalgia and obesity

Sthitadhi Chakraborty1, Yooha Park1, Edwin Meresh1

Department of Psychiatry, Loyola University Medical Center, USA.

Background. Sleep disturbance is a prominent symptom and the co-mor-
bidity of Obstructive Sleep Apnea (OSA) in FM patients has been identified. 
Rapid Eye movement (REM) sleep loss is associated with hyperalgesia, 
suggesting sleep abnormalities and pain perception are related. REM sleep 
loss is associated with increased obesity. Increased REM sleep correlates to 
improved health, with most individuals averaging 70 min per night. By bet-
ter understanding how sleep abnormalities affect pain perception and weight 
gain, we can effectively treat FM patients. 
Objectives. Sleep study analysis will show decreased REM sleep in FM and 
correlate with obesity. 
Methods. For this IRB-approved retrospective chart review, EPIC charts 
were reviewed using ICD codes to identify FM patients diagnosed with 
OSA between 2012-2018. Polysomnography tests results were reviewed 
for Stage R (REM) latency, Stage R duration and % REM total sleep time 
(TST), Total Apnea-Hypopnea Index (AHI), Non Rapid Eye Movement 
(NREM) AHI, and Rapid Eye movement (REM) AHI. Data on weight and 
body mass index (BMI) were gathered from demographics. 
Results. N=118. Mean age 53.8 years, female (88%), male (12%), mean 
weight 223.3 lb, mean BMI 37.6. Sleep studies, mean Stage R latency 140.7 
minutes, mean Stage R duration 44.2 minutes, mean Stage R % TST 13.5%. 
Total AHI mean 21, NREM AHI mean 17.8, and REM AHI mean 27. Results 
show decreased REM duration, decreased REM % TST, and increased BMI. 
Conclusions. Results from our pilot study identify an important relationship 
between decreased REM sleep and obesity in FM.

O-04

Prevalence of fibromyalgia syndrome in a cohort of patients 
with inflammatory bowel disease

Silvia Sirotti1, Laura Guida2, Georgios Filippou1, Mariaeva Romano1,     
Alessandra Dell’Era2, Donatella Ventura1, Sonia Farah3, Fausto Salaffi3, 
Sandro Ardizzone2, Piercarlo Sarzi-Puttini1

1Rheumatology Department, Luigi Sacco University Hospital, Milan, Italy.
2Gastroenterology Department, Luigi Sacco University Hospital, Milan, Italy.
3Polytechnic University of Marche, Rheumatology Department, Jesi, Italy.

Background. Fibromyalgia (FM) is a common chronic disorder character-
ized by widespread pain, fatigue, sleep disturbances and functional symp-
toms, reaching a prevalence of 2–3% worldwide. 
Objectives: to assess the prevalence of FM in a cohort of patients with 
inflammatory bowel disease (IBD).
Methods. Consecutive patients with IBD were enrolled from August to No-
vember 2021. Patients with severe disease activity according to the Crohn’s 
disease activity index and to the Mayo score for UC, or with other concomi-
tant chronic diseases were excluded. Clinical and demographic data were col-
lected. FM was diagnosed according to 2011 ACR classification criteria by an 
expert rheumatologist. Mann-Whitney test, chi-square test, and Student t test 
were used for statistical analyses.
Results. 196 IBD patients were enrolled (86 female (44%), mean age 50±15 
yo), 105 with Crohn’s disease (CD) and 91 with ulcerative colitis (UC). 147 
patients were in remission, 35 had low disease activity and 14 moderate dis-
ease activity. The overall prevalence of FM in the IBD cohort was 17/196 
(8.7%) [95% IC 5% – 13%], 10 (11.6%) women and 7 (6.3%) men; with a 
prevalence of 7.6% (8/105) in CD and 9.9% (9/91) in UC. In the table are 
indicated the characteristics of patients with IBD + FM and IBD alone. No 
significant demographic and clinical differences between the two groups were 
detected.
Conclusions. FM is a common disorder especially in patients with other 
concomitant chronic diseases. This study reported a prevalence of FM of 
8.7% in IBD patients without any significant differences between CD and 

UC.

O-05 

The effect of pain catastrophizing subdomains on disease sever-
ity levels and presenteeism-related productivity loss in female 
workers with fibromyalgia 

Fausto Salaffi1, Sonia Farah1, Claudia Mariani1, Marco Di Carlo1, Piercarlo 
Sarzi-Puttini2

1Rheumatology Clinic, Dipartimento di Scienze Cliniche e Molecolari, Università Po-
litecnica delle Marche, Jesi (Ancona), Italy.
2Rheumatology Unit, Internal Medicine Department, ASST Fatebenefratelli-Sacco, 
Milan; University School of Medicine, Milan, Italy.

Objectives. Patients with fibromyalgia (FM) experience a decline in health-
related quality of life, which is associated with increased illness severity and 
impairment of work abilities. Catastrophizing emerges as a highly accurate 
predictor and correlate of poor pain experience. The purpose of this cross-
sectional study is to investigate the mediating role of pain catastrophizing 
subdomains in unfavorable relationships with disease severity levels and 
work productivity loss due to presenteeism in women with FM, with the 
goal of identifying potential new targets for preventive interventions.
Methods. The study used a cross-sectional design and had 232 female pa-
tients with FM. American College of Rheumatology (ACR) criteria for di-
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agnosing FM from 2016 were used to confirm the diagnosis. All patients 
filled out the revised version of the Fibromyalgia-Impact Questionnaire 
(FIQR), an assessment and evaluation tool that measures FM patient status, 
progress, and outcomes. The Pain catastrophizing scale (PCS) was used to 
measure chronic pain catastrophizing tendencies, and the Work Productivity 
and Activity Impairment questionnaire-FM (WPAI-FM) was employed to 
evaluate patients’ employment status. FM patients were grouped into cat-
egories, based on their FIQR total score. Logistic regression and receiver 
operating characteristics (ROC) curve analysis were used to find out which 
factors were most likely to be linked to presenteeism. The ROC curve analy-
sis used presenteeism as a categorical predictor external variable.
Results. In all, the patients’ ages ranged from 1 to 20 years, with a disease 
duration of 5.11 (SD 6.0) years. The PCS score was ≥30 in 14/232 patients 
(26%). 148 of 232 FM patients (63.8%) were employed at the time of the 
evaluation. 88 patients (59.5%) worked full-time, while 60 (40.5%) worked 
part-time. The sample’s overall productivity loss was 48.8%. The majority 
of respondents (74.5%) reported a high degree of presenteeism with an aver-
age level of 69.8%. On the other hand, absenteeism was uncommon, with 
just 3.1% of respondents reporting it. The overall sample’s average level of 
absenteeism during the previous seven days was 11.6%. On average, among 
148 workers, 14% had remission FM, 26% mild FM, 33% moderate FM, 
28% severe FM, and 7% extremely severe FM. Presenteeism was associated 
with increased disease severity and decreased job productivity in FM (Fig 
1). The pain catastrophizing scale helplessness domain score (odds ratio: 
1.18, 95% CI:1.06–1.31) with an estimated value of 10 points was the factor 
most substantially associated with presenteeism.
Conclusions. Pain catastrophizing helplessness domain score was the fac-
tor most significantly associated with the presence of presenteeism-related 
productivity loss in FM patients. Overall, our findings have implications for 
health policy and emphasize the significance of identifying high-risk FM 
patients by monitoring pain catastrophism as an indicator of presenteeism 
and severe disease.

P-01

Exploring emotional stroop task performance in chronic pain 
patients: a systematic review

Lidia Amaro Díaz1, Casandra Isabel Montoro Aguilar1,  Carmen María Galvez 
Sánchez1

Department of Psychology, University of Jaén, Spain.

Background. Chronic Pain (CP) is an unpleasant painful sensory and emo-
tional experience that persists more than three months and is often accom-
panied by symptoms such as depression, fatigue, sleep disturbances, and 
cognitive impairment. Emotions are known to modulate the experience of 
pain by influencing cognition and behavior. A useful task to explore emo-
tional processing and emotional dysregulation, and the consequent effect on 
pain experience, in CP patients is the Emotional Stroop Task (EST). 
Objectives. The main objective of the present systematic review was to 
analyze the recent body of research using EST and evaluating the behavioral 
performance-associated alterations of specific pain and emotion processing 
brain regions in CP patients. 

Methods. This review was conducted in accordance with Cochrane Collabo-
ration guidelines and PRISMA statements. The selected articles were extract-
ed from PubMed, Scopus and Web of Science databases. The Cochrane Risk 
of Bias (ROB) tool was used to assess the quality of the selected articles. 
Results. Reviewed studies demonstrated using EST alterations in brain re-
gions related to pain and emotional regulation, as well as an attentional bias 
and higher response time latencies (related to the words’ emotional load) in 
patients with CP. Further, the attentional bias towards negative information 
was associated with a greater presence of pain. 
Conclusions. Results confirm the validity of the EST to measure emotions, 
selective attention and associated cerebral alterations in CP patients and 
advocate for its continuity in the examining of the exact neuroanatomical 
correlates underlying the disease further the possible psychological inter-
vention reversal effect on alterations. 
Key words. chronic pain, emotional stroop task, brain regions, emotional 
regulation, attentional bias.

P-02

Changes in postural control after physiotherapy and pain relief 
in patients with fibromyalgia

Ignacio Bonastre Férez1, Javier Bonastre Férez1, María García Escude-
ro2, Francisco Falaguera Vera2, Teresa Sánchez Fito1, Elisa Oltra García2 
1Escuela de Doctorado, Universidad Católica de Valencia San Vicente Mártir, Spain. 
2School of Health Sciences, Universidad Católica de Valencia San Vicente Mártir, Spain.

Fibromyalgia (FM) is an idiopathic chronic pathology characterized by 
wide-spread pain with a prevalence of 2.1% world-wide, and a female/male 
ratio over 3. A study conducted by our group has shown a beneficial ef-
fect of a pressure-controlled mesotherapy protocol for the relief of pain. 
This work was performed in the context of a longitudinal, non-randomized, 
experimental analytical study and consisted in a biomechanical evaluation 
of patients who completed 8 physiotherapy sessions. The biomechanical 
observational analysis included print amplitude measures, pressure point, 
balance and center of gravity registrations (before and after the 8 physi-
otherapy sessions) with the pressure platform and software Podoprint ®. 
The objective was to determine the correlation between postural balance 
and the degree of disease severity, as well as with the improvements result-
ing from the treatment. The proposal was to use postural balance as a subro-
gated triage marker for diagnostic purposes and to monitor patient response 
to physiotherapy treatment. Interestingly, the biomechanical and postural 
analysis evidenced quantitative changes, the significance of which is cur-
rently under investigation.
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The measurement of fibromyalgia severity: converting scores 
between the revised Fibromyalgia Impact Questionnaire 
(FIQR), the Polysymptomatic Distress scale (PSD), and the 
modified Fibromyalgia Assessment Scale (FASmod)
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Fig. 1. Presentism rates at different levels of disease severity assessed by R-FIQ.
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Objectives. The revised Fibromyalgia Impact Questionnaire (FIQR) is a 
widely used fibromyalgia severity assessment tool that was introduced in 
2009 prior to the publication of the American College of Rheumatology 
(ACR) preliminary fibromyalgia criteria in 2010 and further modified in 
2016. In 2020, the modified Fibromyalgia Assessment Scale (FASmod) was 
published. The Polysymptomatic Distress scale (PSD) and FASmod include 
assessments of pain location severity and can be used for diagnosis as well 
as in non-fibromyalgia patients. The aim of this study is to provide equa-
tions for the conversion of the FIQR scores to PSD and FASmod as an aid to 
understanding and sharing fibromyalgia severity information.
Methods. 3089 patients with fibromyalgia, diagnosed according to the ACR 
2010/2011 criteria and belonging to the Italian Fibromyalgia Registry com-
pleted FIQR, FASmod and PSD questionnaires. Spearman’s rho was used to 

test the correlations between indices. The least square regression approach 
was used to produce predictive equations for each scale based on the remain-
ing scales. 
Results. FIQR was correlated with PSD (r=0.714) and FASmod (r=0.801); 
PSD and FASmod showed the best correlation (r=0.897) (Fig. 1 a-b-c-). Pre-
dictive equations showing a linear model were effective in producing mean 
cohort values, but individual predictions deviated substantially, precluding 
prediction in the individual patient.
Conclusions. Conversion equations that allow for interconversion of multi-
ple scales fibromyalgia severity assessment scales are produced. These can 
be useful in obtaining mean values for cohorts but are not accurate enough 
for use in individual patients.

P-04

Could total antioxidant capacity be a good marker for fibro-
myalgia diagnosis?

Elena Durán-González1, Jorge Ramírez-Tejero2, Alexia Martín-Aguilar1, 
Antonio Martínez-Lara2, David Cotán2 
1Centro Andaluz de Biología del Desarrollo (CABD), Pablo De Olavide University, Spain. 
2R&D, Pronacera Therapeutics S.L., Spain.

Background. Fibromyalgia (FM) is a disease commonly linked to wide-
spread pain, continuous fatigue and weakness. This condition is diagnosed 
following the American College of Rheumatology (ACR) criteria combined 
with Fibromyalgia Impact Questionnaire (FIQ) and SF-36, between others. 
Among the FM causes, alterations at the mitochondrial level and oxida-
tive metabolism stand out. Therefore, the study of total antioxidant capacity 
(TAC) offers promising perspectives to understand the disease. 
Objectives. 
1. Determine TAC in blood samples from FM patients and healthy women. 
2. Link TAC with the severity of the disease according to FIQ and SF-36. 
Methods: We measure TAC in 40 FM patients and 20 healthy women using 
the e-BQC device, based on electrochemical oxidation. Healthy women fill 
SF-36, while patients fill the SF-36 and FIQ. 
Results. TAC values are not significantly different between FM patients 
(15.79±6,53) and healthy volunteers (15.36±6,20). However, they correlate 
positively with the score obtained in SF-36, being stronger in the control 
group (68,41±21,15) than in the FM patients (31,78±19,83). 
Conclusions. The results show that TAC is not a good diagnostic single 
marker to detect patients with Fibromyalgia. In addition, according with 
TAC results, the values of the health questionnaires showed a stronger cor-
relation with the controls than with the patients. These values may be in-
fluenced by factors such as pharmacology, involved in antioxidant levels. 
However, the speed and reproducibility of the method allow it to be estab-
lished as a routine in our laboratory. The validity of TAC as a monitoring 
biomarker for FM patients should be evaluated.

P-05

Link between central and autonomic nervous alterations in       
fibromyalgia patients

Ailyn Garcia-Hernandez1, Pablo de la Coba1, Gustavo Reyes del Paso1 
Psychology, University of Jaen, Spain.

Background. Fibromyalgia syndrome (FM) has been associated with cen-
tral pain sensitization, autonomic alterations and neuropathy in small nerve 
fibers, supporting the alterations in central and autonomic nervous systems 
in this chronic pain condition. 
Objectives. To examine the association between central pain sensitization 
and altered autonomic activity in FM. 
Methods. Fifty-four FM patients and 22 healthy women were assessed by 
a slowly repeated evoked pain (SREP) protocol, as a measure of central 
sensitization to pain, and by skin conductance (SC) as a sympathetic auto-
nomic measure secondarily indexing possible small nerve fiber peripheral 
neuropathy. Antidepressant medication and pain catastrophizing were con-
sidered as potential confounding variables. 
Results. FM patients displayed lower SC and higher SREP and catastro-
phizing levels than healthy controls. SC was inversely associated with 

Fig. 1. A. Relation between observed PSD and observed FIQR in primary sample. 
r=0.714; r2=0.510. B. Relation between observed PSD and observed FAS in primary 
sample. r=0.898; r2=0.806. C. Relation between measured PSD and predicted PSD in 
validation sample.
PSD: Polysymptomatic Distress scale; FIQR: Fibromyalgia Impact Questionnaire    
Revised; FASmod: modified Fibromyalgia Assessment Scale. 
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SREP sensitization, which persisted after statistically controlling for levels 
of catastrophizing and antidepressant use. Regression analyses confirmed 
that SC levels predicted SREP sensitization. 
Conclusions. These results propose that central pain sensitization process-
es involved in the pathophysiology of FM could be related to alterations 
of sympathetic activity in the sweat glands, suggesting small nerve fiber 
neuropathy or reduced fiber density. Further studies should replicate these 
findings by using other central pain sensitization measures and more di-
rect measures of neuropathy (e.g. distal electrochemical SC, quantitative 
sudomotor axon reflex testing or skin biopsies).

P-06

Effect of vitamin B12 on the symptom severity and psychologi-
cal profile of fibromyalgia patients; a prospective pre-post study

Banafsheh Ghavidel-Parsa1, Faeze Gharibpoor1	  
Rheumatology, Guilan University of Medical Science, Iran.

Background. Fibromyalgia (FM) as a prototypical nociplastic pain condi-
tion displays a difficult therapeutic situation in many cases. The promising 
data on the effect of vitamin B12 in improving pain and cognitive functions 
in various nociplastic pain conditions has been reported. 
Objectives. We aimed to determine the efficacy of 1000 mcg daily dose of oral 
vitamin B12 on the symptom severity and psychological profile of FM patients. 
Methods. This open-label, pre-post study was performed on FM patients 
whose diagnoses were confirmed by a rheumatologist based on the 2016 
American College of Rheumatology (ACR). Patients were instructed to take 
a daily dose of 1000mcg vitamin B12 for fifty days. Outcome measures 
including the Revised Fibromyalgia Impact Questionnaire (FIQR), Hospital 
Anxiety and Depression Scale (HADS), 12-item Short-Form health survey 
(SF-12), and pain Visual Analog Scale (pain-VAS) were fulfilled by patients 
before and after the treatment. 
Results. Of 30 eligible patients, 28 patients completed the study protocol. 
Patients were female with a mean age of 47.50 ±8.47 years. FIQR scores in 
all domains improved significantly after treatment (total FIQR: 49.8±21.86 
vs 40.00±18.36, p-value 0.01; function:13.17±7.33 vs 10.30±5.84, p-
value: 0.01; overall: 10.32±6.22 vs 8.25±6.22, p-value: 0.03; symptoms: 
26.30±10.39 vs 21.44±8.58, p-value 0.01). Vitamin B12 also improved 
anxiety scores from 9.33±4.30 to 7.70±3.60, p-value: 0.01. Depression, 
pain-VAS, and SF-12 didn’t improve following the treatment. The General-
ized estimating equations (GEE (analysis showed the improvement in total 
FIQR score is not cofounded by the improvement of anxiety and patients’ 
baseline characteristics. 
Conclusions. This study showed a short course of sublingual vitamin B12, 
1000 mcg daily, significantly improves the severity of FM and anxiety 
score. We postulate that vitamin B12 has a strong potential to consider, at 
least, as adjunctive therapy of FM.
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Common-sense model of self-regulation to cluster fibromyalgia 
patients: results from a cross-sectional study in Italy

M. Tenti1, W. Raffaeli1, V. Malafoglia1, M. Paroli2, S. Ilari3, C. Muscoli3,    
E. Fraccaroli4,
S. Bongiovanni5, C. Gioia6, C. Iannuccelli6, M. Di Franco6, P. Gremigni7

1SAL Foundation, Institute for Research on Pain, Rimini, Italy.
2Anaesthesiology and Pain Therapy Unit, Santa Chiara University Hospital, Pisa, Italy.
3Institute of Research for Food Safety and Health (IRC_FSH), Department of Health 
Sciences, University Magna Graecia of Catanzaro, Italy.
4Italian Patient Association for Fibromyalgia Syndrome, Italy.
5Rheumatology Unit, ASST-Fatebenefratelli L. Sacco University Hospital, University 
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7Department of Psychology, University of Bologna, Italy.

Objectives. Fibromyalgia is a severe and disabling chronic pain syndrome 
affecting millions of people worldwide. Various patients’ subgroups were 
identified using different atheoretical measures, hardly effective to tailor 
treatments. Previous literature findings showed the relevance of fibro-     

myalgia patients’ illness perceptions in adjusting to the disease. The present 
study aims to identify clusters of fibromyalgia patients based on their ill-
ness perceptions and investigate whether they can differ across pain, mood, 
physical functioning, catastrophizing, and pain acceptance measures.
Methods. Fifty-three newly referred fibromyalgia patients completed clini-
cal and psychological questionnaires. Patients’ subgroups were created by 
applying hierarchical cluster analysis to their answers to Illness Perception 
Questionnaire-Revised subscales. Potential differences across subgroups in 
outcome variables were tested.
Results. Cluster analysis identified two patient groups. Group A (32 pa-
tients) had a higher representation of fibromyalgia as a chronic disease with 
severe consequences, lower beliefs in personal and treatment control, and a 
higher fibromyalgia-related emotional distress than group B (21 patients). 
Clusters did not differ on pain intensity and duration. Group A, compared to 
group B, showed worse physical functioning and overall impairment due to 
fibromyalgia, a poorer psychological condition, a higher tendency to cata-
strophize, and less pain acceptance.
Conclusions. Study findings reveal two fibromyalgia subgroups differing in 
emotional suffering and impairment despite similar pain intensity and dura-
tion. Patients’ illness perceptions and attitudes towards pain, like catastrophiz-
ing and acceptance, might be critical in adjusting to the disease. A detailed as-
sessment of such risk and protective factors is critical to differentiate patients’ 
subgroups with different needs and thus offering tailored treatments.
Key words. fibromyalgia, self-regulation, illness perception, catastrophiz-
ing, acceptance, cluster analysis
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Randomized controlled trial of a new neuromodulation device 
in fibromyalgia patients

Caroline Maindet1,2, Emilie Chipon3, Laure Minier3, Anne Dumolard1, Jean-
Luc Bosson2,4, David Crouzier3

1Pain Medicine Department, CHU Grenoble Alpes, France.	  
2TIMC Laboratory, CNRS-UMR 5525, University Grenoble Alpes, France.	  
3Clinical Department, REMEDEE LABS SA, France.	  
4Public Health Department, CHU Grenoble Alpes, France.

Background. Fibromyalgia is a complex syndrome characterized by chron-
ic widespread pain, sleep disturbances, fatigue, and cognitive dysfunction. 
A non-drug therapeutic solution based on a wristband that emits millimeter 
waves and a therapeutic coaching program was developed. The application 
of millimeter waves on an innervated area leads to neuromodulating effects, 
due to endorphin release and parasympathetic activation. Coaching intends 
to improve patient adherence to the technology and increase compliance and 
effectiveness of the treatment. 
Objectives. Following the first positive feedback from users, we wish to 
demonstrate the effectiveness of this solution in improving the quality of 
life of fibromyalgia patients. The impact on sleep disorders, anxiety and 
pain levels is also investigated. 
Methods. Patients are randomized into two groups. The Immediate group 
has access to the solution just after randomisation in addition to standard 
care, while the Delayed group has access to standard care and waits for 
3 months before receiving the solution. The solution consists in using the 
device for three sessions of 30 minutes per day and four coaching sessions 
spread over the first two months of wristband usage. The effectiveness of 
the solution is evaluated by the improvement of the quality of life measured 
through the Fibromyalgia Impact Questionnaire after 3 months. 
Results. All 170 patients are included, and follow-up is underway. Results 
are expected for September 2022. 
Conclusions. In this randomized clinical trial, we expect to confirm the ef-
fect of the integrative approach based on endorphins stimulation and thera-
peutical education in nociplastic pain, and specifically for patients suffering 
from fibromyalgia.
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Correlations between fibromyalgia and dizziness: preliminary 
results from a questionnaire study
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ena Losacco5, Lucio Marinelli4, Cherylea J. Browne6, Bruno Burlando5 
1Department of Earth, Environmental and Life Sciences (DISTAV),, University of 
Genova, Italy. 
2Department of Economics (DIEC),, University of Genova, Genova, Italy.	  
3Clinical Psychology Unit,, E.O. Ospedali Galliera, Genova, Italy.	   
4Department of Pharmacy, DIFAR, University of Genova, Genova, Italy.	   
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Background. Fibromyalgia (FM) is a puzzling central pain processing dis-
order. It comprises a wide range of symptoms, including dizziness.
Objectives. We aimed to establish a prevalence rate of vestibular symp-
toms within a confirmed FM population group compared to healthy con-
trols. We also evaluated the nature of the vestibular symptoms and their 
correlation with pain, cognitive, behavioral, and emotional dysfunctions.  
Methods: FM patients and matched controls were enrolled in an online sur-
vey. Information regarding socio-demographics, general symptoms, diag-
nosis, etc. was collected and specific validated questionnaires were used to 
assess the type of pain (painDETECT), the perceived vestibular symptoms 
(Dizziness Handicap Inventory-DHI, Situational Vertigo Questionnaire-
SVQ), and the cognitive and behavioral management (CBA-H) in FM pa-
tients. Statistical analysis was performed with the software R. 
Results. 357 participants completed the questionnaire (277 FM patients and 
80 controls). The DHI and SVQ scores revealed a higher incidence of altered 
vestibular perception in FM patients with respect to controls (p 0.001), de-
spite only 5.6% of FM patients reported a previous vestibular diagnosis. The 
DHI score revealed a tendency for high dizziness handicap in FM patients, 
which was positively correlated with the presence of neuropathic/central 
pain. The most significant DHI/CBA-H correlations pertained to depressive 
mood and reactions, interpersonal difficulties, and an inability to relax.
Conclusions. Vestibular symptoms are significantly present in FM patients. 
The nature of dizziness seems to be more centrally than peripherally based. 
Further assessment is needed to understand how the central processing dys-
functions involved in FM pain might also affect vestibular multisensory 
integration.
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Influence of co-diagnosis of chronic fatigue syndrome on the 
psychological state and life quality of fibromyalgia patients

Eduardo Otero Calderón1,2, Leticia Martín Cordero1,3, María del Carmen 
Navarro Pérez1,2, Isabel Gálvez Galán1,4, Eduardo Ortega Rincón1,2, María 
Dolores Hinchado Sánchez-Moro1,2 
1Immunophyisiology Research Group, Instituto Universitario de Investigación Bio-
sanitaria de Extremadura (INUBE), Spain. 
2Physiology Department, Faculty of Sciences, University of Extremadura, Spain. 
3Nursing Department, University Center of Plasencia, Spain.	  
4Nursing Department, Faculty of Medicine and Health Sciences, University of Extrema-
dura, Spain.

Background. Fibromyalgia (FM) and Chronic Fatigue Syndrome (CFS) are 
two diseases characterized by a strong psychosomatic component, frequent-
ly associated and co-diagnosed. However, how CFS comorbidity influences 
the psychological state and life quality of these patients remains unknown. 
Objectives. To assess how CFS co-diagnosis affects psychological status 
and life quality in patients with FM. 
Methods. Life quality and psychological state were evaluated in a homo-
geneous group of FM patients, with (FM+CFS group) or without CFS (FM 
group), using as reference a control group of women in the same age range. 
We used scientifically validated questionnaires to determine perceived anxi-
ety, stress, depression, sleep quality, fatigue, and pain. The results were ana-
lyzed using the Student´s t-test with p≤0.05 as the minimum significance 
level. 
Results. FM Patients presented worse levels of psychological state and life 
quality parameters related to the control group. The co-diagnosis of CFS 
only had a negative influence on the values of perceived fatigue in patients 
with FM. 

Conclusions. The co-diagnosis of Chronic Fatigue Syndrome does not 
worsen even more the deterioration of the psychological state and quality of 
life of patients with Fibromyalgia.
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Influence of regular physical exercise on the psychological state 
of fibromyalgia patients, with and without a co-diagnosis of 
chronic fatigue syndrome

Eduardo Otero Calderón1,2, María Del Carmen Navarro Pérez1,2, Isabel Gálvez 
Galán1,4, Eduardo Ortega Rincón1,2, María Dolores Hinchado Sánchez-Moro1,2 
1Immunophyisiology Research Group, Instituto Universitario De Investigación Bio-
sanitaria De Extremadura (Inube), Spain. 
2Physiology Department, Faculty of Medicine and Health Sciences, University of      
Extremadura, Spain.	
3Nursing Department, University Center of Plasencia, Spain.	  
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Background. It has been demonstrated that regular physical exercise (RPE) 
improves the life quality of patients with fibromyalgia (FM). However, the 
influence of Chronic Fatigue Syndrome (CFS) comorbidity on this aspect 
remains unknown. 
Objectives. To assess how CFS co-diagnosis affects the performance of 
RPE by FM patients and how RPE influences the psychological state of 
these patients with or without CFS diagnosis. 
Methods. In a group of FM patients, with (FM+CFS group) or without CFS 
(FM group), we evaluated the percentage of patients performing RPE and 
how it affects their psychological state and life quality with respect to a con-
trol group of women in the same age range as reference. For this purpose, 
scientifically validated questionnaires were used, including those assessing 
fear and anxiety related to COVID 19. The results were analyzed using the 
Student’s t-test setting with a p≤0.05. 
Results. Paradoxically, FM+CSF group presented a higher percentage of 
women who performed RPE, even in the same order of magnitude as the 
control group. RPE improved, in both groups of patients with FM, stress, 
and state anxiety levels. However, it only improved the state of depression 
and trait anxiety in the FM group. 
Conclusion. The performance of RPE positively affects the psychological 
state and life quality of fibromyalgia patients, without a strong influence on 
the co-diagnosis of chronic fatigue syndrome.
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The Lord of the entities is One entity: suggesting a mechanism 
for “fibromyalgia” & “functional-psychosomatic-syndromes” 

Shiloh Plaut	  
Graduate of St. George’s University of London Medical School, United Kingdom. 

Background. “Fibromyalgia” is a prevalent and misunderstood condition 
with significant burden and morbidity. Patients suffer immensely. For some 
reason treatments are unsatisfying. Current theories over-rely on psychol-
ogy. “central sensitization” and biopsychosocial theories describe this dis-
ease as the misfortunate fate of traumatized and stressed individuals that 
have behavioral, cognitive, social, and/or genetic predisposition for an “in-
finite positive-feedback of pain with no peripheral organic lesion/injury”. 
Diagnostic criteria seem biologically arbitrary. 
Objectives. This work offers a theoretical model with an organic mechani-
cal mechanism to help explain “fibromyalgia” and “functional-psycho/so-
matic syndromes”, based on cross-disciplinary empirical studies. 
Methods. Systematically searched multiple phrases in MEDLINE, EM-
BASE, COCHRANE, PEDro, and medRxiv, majority with no time limit. 
Inclusion/exclusion based on title/abstract, then full text inspection. Addi-
tional literature added on relevant side topics in a scoping search. Review 
follows PRISMA-ScR guidelines. 831 records included. 
Results. Coined “facial armoring” (Plaut, 2022) i.e., myofibroblast-gen-
erated-tensegrity-tension, these functional-psychosomatic syndromes may 
be one non-inflammatory non-autoimmune disease of connective-tissue 
that involves mechanical compression. “Fascial-armoring” may explain fi-
bromyalgia’s pain, distribution of pain, decreased pressure pain threshold, 
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tender spots, chronic fatigue, cardiovascular and metabolic abnormalities, 
autonomic abnormalities, absence of clear inflammation, silent imaging 
investigations, somatic symptoms, overlap with other psycho/somatic/non-
specific/functional disorders, and other phenomena (e.g., complete resolu-
tion after surgery). Unhealthy lifestyle is suggested to be a major contributor 
to “psychosomatic” diseases, especially in genetically predisposed individ-
uals such as those with hypermobility syndrome. 
Conclusions. “Functional”/”non-specific”/”psychosomatic” conditions 
share a common rheuma-psycho-neurological mechanism. “Fibromyalgia” 
is a mild-moderate-chronic-compartment-like-syndrome of the whole body. 
Early detection is key. The body and the mind are One.

P-13

Proprioception in patients with fibromyalgia and chronic fatigue 
syndrome: a systematic review 

Indra Ramakers1, Stef Feijen1, Michelle Vaes1, Karen Van Aken1, Lotte 
Janssens1, Pieter Meyns1, Maaike Van Den Houte1,2, Paul Sercu3, Katleen 
Bogaerts1,4 
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4Health Psychology, KU Leuven, Belgium.

Background. Previous research found impairments in postural balance and 
interoception in individuals with fibromyalgia (FM) and chronic fatigue 
syndrome (CFS). Both constructs can be associated with proprioception, 
making the latter an interesting topic for further research. Moreover, an un-
derstanding of the extent and nature of proprioceptive impairments in FM 
and CFS is needed to identify target points for rehabilitation.
Objectives. To investigate the evidence for impairments in proprioception in 
individuals with FM and CFS and analyse differences with healthy controls.
Methods. Observational case-control studies that compared proprioception 
between patients with FM or CFS and healthy controls were selected (data-
bases: PubMed, MEDLINE, and Web of Science). Six studies (n=422 par-
ticipants) met the criteria. Data were extracted for population characteristics, 
diagnostics, and proprioceptive outcome measures, including study results.  
Results. All studies applied a limb or trunk repositioning task and reported 
the mean positioning error as the outcome of proprioceptive performance. 
FM patients showed impairments in trunk-related proprioception (p 005), 
but not in knee, shoulder, or upper limb reposition sense compared to 
healthy controls.
Conclusions. Evidence suggests trunk-related impairments may be present 
and relevant to the frequently reported postural imbalances in this popu-
lation. However, the overall body of evidence after applying the GRADE 
approach was very low and further research using higher quality designs 
and procedures would be needed to establish strong data-based conclusions. 
Until then, professionals should consider the assessment of trunk-related 
posture and proprioception when working with this population.
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Systemic whole-body hyperthermia: a therapy option for the 
treatment of fibromyalgia?

Tobias Romeyke	  
Institute for Management and Economics in Health Care, University of Health 
Sciences, Medical Informatics and Technology; Waldhausklinik Deuringen, 
Austria. 
	  
Background. The treatment of fibromyalgia (FM) poses major challenges 
for healthcare providers worldwide. Patients often suffer from persistent, 
therapy-resistant pain and complex complaints and are therefore severely 
restricted in carrying out their everyday tasks. 
Objectives. The aim of this study is to analyse the effect of systemic whole-
body hyperthermia (swbh) on pain intensity, symptoms, psychological well-
being, and the extent of pain-related disability in FM patients. 
Methods. 161 patients with a specialist-confirmed diagnosis of FM re-
ceived thermotherapy using systemic whole-body hyperthermia. The pri-
mary outcome parameters were pain intensity, well-being, and physical con-
dition. These were measured using the visual analogue scale. Complaints 

associated with FM were recorded using the Zerssen Complaints List and 
psychological well-being using the Patient Health Questionnaire (PHQ-D). 
The Pain Disability Index (PDI) was used to document the development of 
pain-related disabilities. 
Results. After performing an average of four hyperthermia applications 
as part of an inpatient multimodal therapy, the pain intensity was reduced 
from VAS 6.72 to 4.31, and the impairment of well-being from 7.33 to 5.27 
(VAS). The complaints improved from initially 39.73 to 32.82 points. The 
depressive disorders were reduced from 14.91 points at the time of admis-
sion to 9.28 points at the end of the stay. The pain-related disabilities de-
creased (40.44 to 33.53 points). 
Conclusions. Heat therapy has been known for a long time and is used for 
various clinical pictures. Heat can alleviate the symptoms of FM and should 
therefore be considered as a treatment option. So far, only a few specialized 
clinics have been offering the procedure of swbh, which is why the number 
of studies is still limited. 
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Validity of the Central Sensitization Inventory compared with 
traditional measures of disease severity in fibromyalgia

1Fausto Salaffi, 1Sonia Farah, 1Claudia Mariani, 2Piercarlo Sarzi-Puttini, 
1Marco Di Carlo
1Rheumatology Clinic, Ospedale “Carlo Urbani”, Università Politecnica delle Marche, 
Jesi (Ancona), Italy, 2Rheumatology Unit, Internal Medicine Department, ASST Fate-
benefratelli-Sacco, Milan; University School of Medicine, Milan, Italy.

Objectives. The goal of the present study was to explore additional evi-
dence of convergent and discriminant validity of the Central Sensitization 
Inventory (CSI) in a large sample of subjects with fibromyalgia (FM).
Methods. Patients were consecutively enrolled for a cross-sectional assess-
ment comprehensive of  three FM-specific measures (the revised Fibromy-
algia Impact Questionnaire [FIQR], the modified Fibromyalgia Assessment 
Status [modFAS], and the Polysymptomatic Distress Scale [PDS]) and of CSI. 
To test the convergent validity, the Spearman’s rho was used to measure the 
degree of correlation between the variables CSI and the FM-specific meas-
ures. To assess discriminant validity, CSI scores were grouped according to 
FIQR disease severity states, and differences between these groups studied 
with the Kruskal-Wallis test. Interpretative cut-offs were established with 
the interquartile reconciliation approach.
Results. The study included 562 FM patients, 199 (35.4%) were classified 
as having central sensitization syndrome (CSI ≥40). CSI was largely corre-
lated with modFAS (rho = 0.580; p<0.0001), FIQR (rho = 0.542; p<0.0001), 
and PDS (rho = 0.518; p<0.0001) (Fig. 1 a-b-c). The differences between 
the CSI scores in accordance with the FIQR were significant (p<0.000001). 
CSI cut-offs proposed for FM: 21 between remission and mild severity, 30 
between mild and moderate severity, 37 between moderate and severe dis-
ease, and 51 between severe and very severe disease. 
Conclusions. The current study successfully showed additional evidence of 
the convergent and discriminant validity of the CSI in FM patients.
Key words. fibromyalgia; Central Sensitization Inventory; central sensiti-
zation syndrome; psychometric validation; chronic pain.
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Use and efficacy of medical cannabis in fibromyalgia patients 
in Malta

Jean Claude Scicluna1, Giuseppe Di Giovanni1,2	  
1Department of Physiology & Biochemistry, University of Malta, Malta. 
2Neuroscience Division, Cardiff University, United Kingdom.

Background. Fibromyalgia is a chronic health condition that is character-
ized by widespread musculoskeletal pain commonly comorbid with other 
symptoms such as mood disturbance, insomnia, fatigue, and cognitive prob-
lems. Due to the multi-faceted nature of this condition, treatment of Fibro-
myalgia has had limited success, and this underlines a need for alternative 
therapies. The cannabis plant has been used for healing for millennia, and 
recently more evidence is indicating a role for cannabis in modern medicine. 
Objectives. The objectives of this study were to characterize of medical 
cannabis in Maltese Fibromyalgia sufferers and to investigate the effect of 
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medical cannabis therapy on pain, sleep quality, anxiety, functionality, and 
quality of life in Fibromyalgia. 
Methods. In this study, 15 Fibromyalgia patients were asked to self-report 
the severity of their Fibromyalgia and co-morbid symptoms before, 1 month 
and 3 months after starting medical cannabis therapy. Seven validated ques-
tionnaires were used to classify the patients’ condition within the follow-
ing domains: pain intensity, sleep quality, anxiety levels, fatigue, pain self-
efficacy, quality of life and functionality. The patients were also asked to 
characterize their medical cannabis use, and questioned on societal attitudes 
towards medical cannabis use, notably after the recent legalization of rec-
reational cannabis in Malta. 
Results. The results show a significant global improvement in patients’ con-
dition throughout all domains within the timeframe studied with minimal 
adverse effects. 
Conclusions. Medical cannabis shows great promise in the treatment of 
Fibromyalgia. Nevertheless, more work in this field is needed to shed light 
on the suitability of this novel therapy. 
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Altered quality of life in patients with inflammatory bowel      
disease and concomitant fibromyalgia

Silvia Sirotti1, Laura Guida2, Georgios Filippou1, Mariaeva Romano1, Alessan-
dra Dell’Era2, Daniele Gridavilla2, Giuliana Maria Concetta La Paglia1, Sonia 
Farah3, Fausto Salaffi3, Sandro Ardizzone2, Piercarlo Sarzi-Puttini1

1Rheumatology Department, Luigi Sacco University Hospital, Milan, Italy.
2Gastroenterology Department, Luigi Sacco University Hospital, Milan, Italy.
3Polytechnic University of Marche, Rheumatology Department, Jesi, Italy.

Background. Fibromyalgia (FM) can present as a comorbidity in patients 
with chronic disease.
Objectives. To assess the impact of FM on the quality of life of patients 
with inflammatory bowel disease (IBD).
Methods. Consecutive patients with IBD were enrolled from August to 
November 2021. Patients with severe disease activity according to the 
Crohn’s disease activity index and to the Mayo score for UC were ex-
cluded. Patient Reported Outcomes (PROs) (Widespread Pain Index 
(WPI), Symptom Severity Score (SSS), IBD Questionnaire (IBD-Q), De-
pression anxiety stress scales-21 (DASS-21), Functional Assessment of 
Chronic Illness Therapy-Fatigue (FACIT-F), Impact of event scale-revised 
(IES-R), Pittsburgh Sleep Quality Index (PSQI)) were collected. FM was 
diagnosed according to 2011 ACR classification criteria by a rheumatolo-
gist. Mann-Whitney test, chi-square test, and Student t test were used for 
statistical analyses. A multivariate analysis was performed to estimate 
the effect of  independent variables on patients’ quality of life (IBD-Q).  
Results.196 patients were enrolled (86 female (44%), mean age 50 ± 15 
yo), 105 with Crohn’s disease (CD) and 91 with ulcerative colitis (UC). 147 
patients were in remission, 35 had low disease activity and 14 moderate 
disease activity. Difference in PROs between the 2 groups (IBD and IBD + 
FM) are seen in the figure. 
The variables influencing the quality of life were disease activity (p 0.0256), 
chronic fatigue (p 0.0061) and sleep disturbances (p 0.0440), for CD; while 
for UC the only variable that correlate with IBD-Q was disease activity (p 
0.0129).
Conclusion. FM in IBD can have a considerable impact on quality of life 
and on measures of disease severity.

Fig. 1. Scatterplot with linear regression lines displays the relationship between (A) 
modFAS vs CSI, (B) FIQR vs CSI, and (C) PDS vs CSI score. 

a

b

c

Figure. IBD-Q: inflammatory Bowel Disease Questionnaire; DASS-21: Depression 
anxiety stress scales-21; FACIT-F: Functional Assessment of Chronic Illness Therapy-
Fatigue; IES-R: Impact of event scale-revised.
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