
S-145

1Rheumatology Unit, Department of 
Clinical and Experimental Medicine, 
University of Pisa, Italy; 
2IRCCS Galeazzi Orthopaedic Institute, 
Milan, Italy; 
3Rheumatology Unit, L. Sacco University 
Hospital of Milan, Italy; 
4Department of Internal Medicine and 
Medical Specialities, Division of 
Rheumatology, Sapienza University of 
Rome, Italy; 
5Habilita, Care & Research Rehabilitation 
Institutes, EFIC Pain School, Department 
of High Technology Rehabilitation & Pain 
Rehabilitation Unit, Zingonia di Ciserano 
(Bergamo), Italy.
Laura Bazzichi, MD
Camillo Giacomelli, PhD
Arianna Consensi, MD
Fabiola Atzeni, MD, PhD
Alberto Batticciotto, MD, PhD
Manuela Di Franco, MD
Roberto Casale, MD
Piercarlo Sarzi-Puttini, MD
Please address correspondence to:         
Dr Laura Bazzichi, 
Rheumatology Unit, 
Department of Clinical 
and Experimental Medicine, 
University of Pisa, 
Via Roma 67, 
56126 Pisa, Italy.
E-mail: l.bazzichi@gmail.com
Received on April 11, 2016; accepted in 
revised form on April 18, 2016.
Clin Exp Rheumatol 2016; 34 (Suppl. 96): 
S145-S149.
© Copyright CliniCal and 
ExpErimEntal rhEumatology 2016.

Key words: fibromyalgia, 
etiopathogenesis, assessment, 
therapies

Competing interests: none declared.

ABSTRACT
Fibromyalgia (FM) syndrome is a 
chronic disease with unknown aetiol-
ogy, characterised by widespread pain, 
fatigue and other functional symptoms. 
We reviewed the literature of the past 
year to underline the recent progress in 
the etiopathogenesis, assessment and 
therapies of this syndrome, evaluating 
the articles published between January 
2015 and January 2016.

Etiopathogenesis
In the last year, several hypotheses on 
the pathogenesis of fibromyalgia (FM) 
have been formulated.
In a Cochrane review, Wallit et al. evalu-
ated the use of selective serotonin re-up-
take inhibitors (SSRIs) in FM, and found 
a low level of efficacy of these drugs at 
every outcome, suggesting a poor link 
between serotonin and FM (1).
Park (2) and Ablin (3), in two reviews 
focused on the genetic aspects of FM, 
such as specific gene polymorphisms 
involved in the serotonergic, dopamin-
ergic, and catecholaminergic pathways, 
underlined the role of these genes in the 
development of FM. In a large cohort 
of FM patients, Inanir et al. (4) found 
a link between angiotensin converting 
enzyme and methylenetetrahydrofolate 
reductase gene MTHFR C677T poly-
morphisms and the development of 
FM, and a further correlation between 
MTHFR C677T gene mutation and dry 
eyes and feelings of stiffness.
Genetic involvement was also stud-
ied by Rodriguez-Rodriguez et al. (5), 
who evaluated the genetic risk factors 
associated with the presence of related 
symptoms and with disease severity in 
FM patients. A genetic array composed 
of 320 single nucleotide polymor-
phisms (SNPs) was analysed in a dis-
covery cohort comprising 564 patients, 
and the most suggestive variants were 
genotyped in a replication cohort of 

397 subjects. The main finding of this 
paper has been the role of the tachykin-
in receptor 1 (TACR1) mutation gene 
in the development of sicca syndrome 
in subjects affected by FM.
Littlejohn (6) studied the link between 
fibromyalgia and complex regional pain 
syndrome (CRPS) and showed that, al-
though these syndromes have distinct 
clinical phenotypes, they do share many 
other features. Pain, allodynia and dys-
aesthesia occur in each condition and 
seem to exist on a similar spectrum and 
share similar trigger factor.
The link between the immune system 
and FM has been studied by Staud (7), 
who evaluated the presence of sickness 
response as well as pain and analgesia. 
This “sickness response”, which has 
frequently been attributed to inflamma-
tory cytokines, strongly resembles the 
core symptoms of fibromyalgia, sug-
gesting the role of cytokine abnormali-
ties in its development.
Truini et al. (8), using laser evoked po-
tentials (LEPs) and paired laser stimuli, 
studied the excitability in the pain ma-
trices in FM patients. They found a sig-
nificantly higher Aδ-LEP amplitude, 
conditioned by a preceding C-LEP, in 
FM patients compared to healthy sub-
jects. This data suggests hyperexcit-
ability in the pain matrices in FM, and 
provides diagnostically useful infor-
mation and a therapeutic option. 
An interesting study on sleep altera-
tions was published by Segura-Jiménez 
et al. (9) using SenseWear Pro Arm-
band (SWA) to assess sleep over the 
last week in FM and healthy subjects. 
The authors found a higher frequency 
of sleep disturbances and average du-
ration of wakefulness after sleep onset 
in FM women compared with healthy 
women. Furthermore, people with FM 
had reduced bedtime with a compara-
ble increase in sleepiness compared to 
rheumatoid arthritis (RA) patients (10). 

Review

One year in review: fibromyalgia
L. Bazzichi1, C. Giacomelli1, A. Consensi1, F. Atzeni2, A. Batticciotto3, 

M. Di Franco4, R. Casale5, P. Sarzi-Puttini3



S-146

REVIEW One year in review: fibromyalgia / L. Bazzichi et al.

Oxidative stress has been taken into 
account in a study on skin biopsies in 
which the skin biopsies from patients 
showed a significant mitochondrial 
dysfunction with reduced mitochon-
drial chain activities and bioenergetic 
levels and increased levels of oxida-
tive stress, suggesting peripheral nerve 
damage. These findings may support 
the role of oxidative stress, mitochon-
drial dysfunction and inflammation as 
interdependent events in the patho-
physiology of FM with a special role in 
the peripheral alterations (11).
Kim et al. (12) acquired functional mag-
netic resonance (fRM) and electrocardi-
ography data on FM during rest phase 
and during sustained mechanical pres-
sure-induced pain over the lower leg 
(the pain phase). They reported that FM 
patients showed decreased connectivity 
between multiple ipsilateral and cross-
hemispheric S1 subregions, which was 
correlated with pain severity. 
Moreover, in FM patients, sustained 
pain-altered S1(leg) connectivity to 
the anterior insula was correlated with 
clinical/behavioural pain measures and 
autonomic responses.
The link between FM and peripheral 
neuropathy is interesting, since it af-
fected about 50% of patients diagnosed 
with FM. Levin suggests the use of 
punch skin biopsy to diagnose small 
fiber neuropathy in a simple and non-
invasive manner (13). Early detection 
of neuropathy provides a prompt diag-
nosis, increases the treatment options 
and encourages further pharmacologi-
cal studies.
The link between FM and emotional 
sphere emerging another time from a 
work by Dell’Osso et al. (14). 
In a brief paper published by Skare et 
al., the authors evaluate the levels of 
pentraxin 3 in FM. This protein could 
be linked to an nonspecific immune re-
sponse in FM (15). Pernambuco et al. 
evaluate the urine levels of melatonin 
in FM. They found levels of melatonin 
significantly lower in FM respect to 
healthy (16).

Assessment
Recent research in understanding FM 
mechanisms have shown that there is 
a significant peripheral neuropathic 

component to this disorder and this is 
demonstrated by the finding of reduced 
epidermal nerve fiber density (ENFD) 
in FM (17). Reduced ENFD is consid-
ered the sine qua non of “small fiber 
neuropathy (SFN)”, a disorder of the 
peripheral nerves that mainly affects 
small sensory fibers and sympathetic 
fibers, resulting in pain, paresthesias 
and autonomic dysfunction. The diag-
nosis of small fiber neuropathy is based 
on functional tests (quantitative senso-
ry or autonomic reflex testing) show-
ing altered skin sensory or autonomic 
response, plus a skin biopsy examina-
tion, which demonstrates decreased 
small nerve fiber density. Corneal 
confocal microscopy is a new non-in-
vasive method to evaluate small nerve 
fiber morphology; in fact, the cornea 
receives the densest small fiber inner-
vations of the body. Ramirez et al. in-
vestigated corneal stromal nerve fiber 
morphology in 17 patients affected by 
fibromyalgia compared to healthy con-
trols using confocal microscopy and 
correlated corneal nerve microscopic 
features, and used validated question-
naires to measure fibromyalgia se-
verity (including a neuropathic pain 
survey and an autonomic symptom 
questionnaire) (18). They showed that 
women who suffer from fibromyalgia 
have thinner/smoother corneal stromal 
nerves and decreased corneal sub-basal 
nerve plexus density when compared 
to healthy controls, but no correlation 
was found with neuropathic symptoms. 
The authors concluded that SFN may 
play a role in the pathogenesis of fibro-
myalgia pain and that corneal confocal 
microscopy could become a useful test 
in the study of patients with fibromyal-
gia, but further studies are needed. In 
conclusion, these new studies highlight 
the concept of fibromyalgia as a sym-
pathetically maintained neuropathic 
pain illness, which diverges from the 
widely held view of fibromyalgia as a 
“centralised” pain syndrome.
Another important aspect in FM is the 
presence of highly debilitating sleep 
disturbances, but little is known about 
the contribution of polysomnographic 
(PSG) parameters determining subjec-
tive sleep quality. Diaz-Piedra et al. 
compared sleep variables (PSG pa-

rameters and subjective sleep quality) 
between women affected by FM and 
healthy controls (19). FMS patients 
showed objective alterations in sleep 
quality, sleep depth and sleep continu-
ity compared to controls, but no dif-
ferences were found in sleep duration, 
thus confirming the tendency to per-
ceive nightly sleep as unrefreshing re-
gardless of its duration. Moreover, the 
authors demonstrated that time spent 
awake seems to be the best predictor 
of subjective sleep quality and that de-
pression level is a predictor of subjec-
tive sleep quality, which is probably re-
lated to the fact that depression may be 
exacerbated by, or contribute to, sleep 
disturbances.
Another study by Mundt et al. (20), 
evaluated the utility of actigraphy in 
detecting changes in sleep following 
a cognitive behavioural therapy for in-
somnia in a group of patients affected 
by insomnia and fibromyalgia, relying 
on the fact that when chronic pain co-
occurs with insomnia, sleep is more 
fragmented with more movement and 
arousals.
Salaffi et al. evaluate the efficacy of a 
multicomponent intervention, evalu-
ate the feasibility and user acceptance 
of an internet-based home telemedical 
surveillance system for the evaluation 
of pain and other key health outcomes 
in patients with fibromyalgia, with 
good results in term of surveillance, 
data acquisition and compliance (21).

Therapies
FM therapy requires a multidimen-
sional approach, such as a physical, 
pharmacological and cognitive one. 
An important problem in FM patients 
is the low compliance rate which, in 
the case of most patients, depends on 
an inadequate clinical response and on 
the difficulty in making a correct clini-
cal characterisation of patients. For 
example, in a cohort FM patients, van 
Middendorp et al. evaluated by phone 
interview the percentage of distressed 
(Type D) personality, combining high 
negative affectivity and social inhibi-
tion, which is linked to poor health in 
various populations, in cohort FM pa-
tients by a phone interview. They found 
a high percentage of type D personality 



S-147

REVIEWOne year in review: fibromyalgia / L. Bazzichi et al.

that may have specific treatment impli-
cations (22). Another innovative study 
that showed the importance of clinical 
characterisation in leading to a tailored 
therapy was proposed by Vilalta-Abel-
la et al. Using a virtual environment 
they studied the representation of pain 
and absence of pain. The patients used 
different colours and different physical 
states to depict pain (red, motionless) 
and the absence of pain (blue, in mo-
tion). The statistical analysis showed 
that the degree of anxiety and depres-
sion influenced the perceived charac-
teristic of movement (23).

Pharmacological therapies
Regarding therapy, during the last year 
several drugs have been evaluated. 
Wallit et al. evaluated the safety and 
efficacy of selective serotonin reuptake 
inhibitors (SSRI) (24). In a cohort of 
383 subjects, they evaluated the supe-
riority of SSRI with respect to placebo 
to reduce the key symptoms of FM 
without any serious adverse events. An 
interesting observation emerged from a 
study by Lee et al. (25) which was that 
they did not observe an improvement of 
widespread pain in RA patients treated 
with milnacipran. In FM, milnacipran 
was used with contrasting results as re-
ported by Cording et al. (26). The main 
results emerging from six randomised 
trials indicate a lower clinical response 
in FM with pain relief efficacy of 40% 
compared to 30% of placebo. Another 
trial designed to investigate the efficacy 
of milnacipran, reported a low level of 
efficacy in ameliorating sleep (27). An-
other antidepressant drug used in FM 
is amitriptyline. From an interesting re-
view published by Rico-Villademors et 
al., low doses (10-75 mg/day) of ami-
triptyline are effective for the treatment 
of FM and, despite the limited quality 
of the data, they do not seem to be as-
sociated with relevant tolerability or 
safety issues (28).
In a retrospective observational study 
published by Del Giorno et al., palmi-
toylethanolamite was added to a combi-
nation therapy of pregabalin and dulox-
etine as an anti-inflammatory therapy, 
with interesting results in terms of im-
provement of pain relief (29).
Murakami et al. evaluated the efficacy 

and safety of duloxetine in Japanese 
patients with fibromyalgia. They as-
sessed a cohort of 393 patients who 
were randomised to receive either du-
loxetine (n=196) or placebo (n=197) 
and reported that duloxetine treatment 
could be associated with improvements 
in both pain relief and in quality of life 
in Japanese patients with FM (30).
In a feasibility study, the authors evalu-
ated the effects of transdermal magne-
sium chloride in FM, with interesting 
results in terms of quality of life (31).
Pregabalin is a commonly used drug 
in FM, and Roth et al. investigated the 
effect of this drug on wake and sleep 
bout parameters with the result that 
pregabalin improved sleep parameters 
characteristic of disturbed sleep in FM 
by preventing awakenings and increas-
ing the duration of sleep (32).
Pregabalin was used in another trial 
in which the safety and efficacy of 
pregabalin was evaluated in patients 
with concomitant depression who were 
taking antidepressants (33). The main 
results of this trial was that compared 
with placebo, pregabalin statistically 
significantly improved FM pain and 
other symptoms in patients taking an-
tidepressant medication for depression 
comorbidity.
Some authors have hypothesised that 
testosterone deficiency may play a 
role in FM. In a pilot study, White et 
al. evaluated pharmacokinetics and the 
clinical response of testosterone gel in 
FM (34). They gave 12 FM patients a 
daily dose for 28 days with transder-
mal testosterone gel and observed a 
decrease in muscle pain, stiffness, and 
fatigue, and increased libido during 
study treatment.
Another study on an antidepressant 
was published by Leombruni et al. 
who compared duloxetine and acetyl 
L-carnitine in FM patients (35), and 
observed that both drugs had a positive 
effect on the physical component of the 
quality of life, but only duloxetine im-
proved the psychological component.
Opioids continue to be used by many 
FM patients even though they are not a 
recommended treatment option. Argoff 
et al. evaluated the efficacy of prega-
balin with prior opioid use (36) using 
the data from four clinical trials. The 

results emerging from these indicate 
that pregabalin is effective in pain re-
lief irrespective of prior opioid use.
The use of herbal medicine has great 
resonance in FM. Collado Mateo et al. 
evaluated the efficacy of ganoderma 
lucidium, a type of mushroom, in FM 
(37). Their study included sixty-four 
women with fibromyalgia who took 6 
grams of ganoderma lucidium over a 
6-week period, at the end of which, a 
positive result was observed in the lev-
el of physical fitness of these patients.

Complementary and alternative 
therapies
Another important point of view re-
garding FM therapy is represented by 
complementary and alternative thera-
pies (CAM). Dias et al. evaluated three 
classical traditional Chinese medicine 
(TCM) therapies: acupuncture (AC), 
electroacupuncture (EAC) and moxi-
bustion (MX) in the management of 
pain and promotion of quality of life 
in a relatively small cohort of FMS pa-
tients (38). Unfortunately, they do not 
show a significant improvement in pain 
or reduction of tender points in any of 
the groups studied. Salehi et al. made 
an exhaustive review of the efficacy 
of chiropractice in FM, and reported 
interesting results in conditions such 
as neck pain, shoulder and neck trig-
ger points, and sport injuries, but not 
in FM (39).
Vayvay et al. investigated the effects 
of Laser and taping applications on 
pain, flexibility, anxiety, depression, 
functional status and quality of life in 
patients with FM. The results yielded 
by the Laser group were: a decrease in 
pain severity in activity (p=0.028), in 
anxiety level (p=0.01) and an improve-
ment in general health status, quality of 
life (p=0.01) (40).
Music therapy has been analysed by 
Alparslan et al. in a randomised study. 
The authors underline the capability 
of music to relief of pain from 1 to 14 
days (41).
Larsson et al. evaluated the effects of 
a progressive resistance exercise pro-
gramme on muscle strength, health sta-
tus, and current pain intensity in a cohort 
of 130 FM patients (42) and concluded 
that the exercise programme improved 
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muscle strength, health status, and cur-
rent pain intensity when assessed imme-
diately after the intervention.
An innovative approach to FM is the 
administration of hyperbaric oxygen. 
In a prospective, active control, crosso-
ver clinical trial, the authors evalu-
ated this approach and showed that this 
therapy can improve the symptoms and 
quality of life of FM patients. Moreo-
ver, it showed that hyperbaric oxygen 
therapy can induce neuroplasticity and 
significantly rectify abnormal brain ac-
tivity in pain-related areas of FM pa-
tients (43).
Wang et al. (44) set up a clinical trial 
of a large fibromyalgia population to 
evaluate Tai Chi versus aerobic exer-
cise, which is a recommended compo-
nent of the current standard of care, to 
explore the potential of exercise in the 
management of FM. 
The importance of exercise was under-
line in a study on 22 women with FM 
exposed to 6 month of aerobic physical 
program. The training induced changes 
in cardiac autonomic nervous system 
modulation in FM and these changes 
were accompanied by changes in anxi-
ety and depression (45).
Another study underlines the effects of 
a 16-week hydrotherapy program on 20 
FM patients. The authors showed inter-
esting results in ameliorating symp-
toms, aerobic functional capacity and 
cardiac autonomic control (46).
An emerging treatment for FM, tran-
scranial direct current stimulation 
(tTDC), was analysed in a randomised 
trial in which the patients were ran-
domised to an active or sham tTDC 
group. A difference was observed in 
the active group with respect to the 
sham treatment, but small effect sizes 
indicate that this treatment is unlikely 
to reflect clinically important changes 
(47). The authors underline the power 
of tTDC to improve quality of life and 
relieve pain and gave this method a 1b 
level of evidence.

Conclusion
During the past year there have been no 
substantial changes in the management 
of fibromyalgia. It seems well estab-
lished that genetics plays a role in the 
development of the disease as well as 

in the serotonin and noradrenaline sys-
tem. As regards therapies, studies pro-
posed with alternative therapies have 
the bulk of the study design, but are 
often limited with regard to the sample 
size, and the lack of appropriate con-
trol groups. However, improvements 
have been made with regard to stud-
ies on complementary and alternative 
therapies. As regards drug therapies are 
concerned, new drugs have not been 
proposed. 
In conclusion, FM is a clinical con-
dition that is difficult to manage and 
results in poor quality of life. Many 
efforts have yet to be made to under-
stand, assess and treat this disease.

References
  1. WALITT B, URRÚTIA G, NISHISHINYA MB, 

CANTRELL SE, HÄUSER W: Selective sero-
tonin reuptake inhibitors for fibromyalgia 
syndrome. Sao Paulo Med J 2015; 133: 454.

  2. PARK DJ, KANG JH, YIM YR et al.: Exploring 
genetic susceptibility to fibromyalgia. Chon-
nam Med J 2015; 51: 58-65.

  3. ABLIN JN, BUSKILA D: Update on the genet-
ics of the fibromyalgia syndrome. Best Pract 
Res Clin Rheumatol 2015; 29: 20-8.

  4. INANIR A, YIGIT S, TEKCAN A, PINARLI FA, 
INANIR S, KARAKUS N: Angiotensin con-
verting enzyme and methylenetetrahydro-
folate reductase gene variations in fibromy-
algia syndrome. Gene 2015; 564 :188-92.

  5. RODRIGUEZ-RODRIGUEZ L, RAMÓN LAMAS 
J, ABÁSOLO L et al.: The rs3771863 single 
nucleotide polymorphism of the TACR1 gene 
is associated to a lower risk of sicca syndrome 
in fibromyalgia patients. Clin Exp Rheumatol 
2015; 33 (Suppl. 88): S33-40.

  6. LITTLEJOHN G: Neurogenic neuroinflamma-
tion in fibromyalgia and complex regional 
pain syndrome. Nat Rev Rheumatol 2015; 11: 
639-48.

  7. STAUD R: Cytokine and immune system ab-
normalities in fibromyalgia and other central 
sensitivity syndromes. Curr Rheumatol Rev 
2015; 11: 109-15.

  8. TRUINI A, GERARDI MC, DI STEFANO G et 
al.: Hyperexcitability in pain matrices in pa-
tients with fibromyalgia. Clin Exp Rheumatol 
2015; 33 (Suppl. 88): S68-72.

  9. SEGURA-JIMÉNEZ V, CAMILETTI-MOIRÓN 
D, MUNGUÍA-IZQUIERDO D et al.: Agree-
ment between self-reported sleep patterns 
and actigraphy in fibromyalgia and healthy 
women. Clin Exp Rheumatol 2015; 33 (Sup-
pl. 88): S58-67.

10. ROEHRS T, DIEDERICHS C, GILLIS M et al.: 
Effects of reduced time in bed on daytime 
sleepiness and recovery sleep in fibromyal-
gia and rheumatoid arthritis. Psychosom Res 
2015; 79: 27-31.

11. SÁNCHEZ-DOMÍNGUEZ B, BULLÓN P, 
ROMÁN-MALO L et al.: Oxidative stress, mi-
tochondrial dysfunction and, inflammation 
common events in skin of patients with Fi-

bromyalgia. Mitochondrion 2015; 21: 69-75.
12. KIM J, LOGGIA ML, CAHALAN CM et al.: The 

somatosensory link in fibromyalgia: function-
al connectivity of the primary somatosensory 
cortex is altered by sustained pain and is as-
sociated with clinical/autonomic dysfunction. 
Arthritis Rheumatol 2015; 67: 1395-405.

13. LEVINE TD, SAPERSTEIN DS: Routine use 
of punch biopsy to diagnose small fiber neu-
ropathy in fibromyalgia patients. Clin Rheu-
matol 2015; 34: 413-7.

14. DELL’OSSO L, BAZZICHI L, BARONI S et al.: 
The inflammatory hypothesis of mood spec-
trum broadened to fibromyalgia and chronic 
fatigue syndrome. Clin Exp Rheumatol 2015; 
33 (Suppl. 88): S109-16.

15. SKARE TL, PLAWIAK AC, VERONESE G, 
PAIVA ES, MESSIAS-REASON I, NISIHARA R: 
Pentraxin 3 levels in women with fibromy-
algia. Clin Exp Rheumatol 2015; 33 (Suppl. 
88): S142.

16. PERNAMBUCO AP, SCHETINO LP, VIANA 
RS, CARVALHO LS, D’ÁVILA REIS D: The in-
volvement of melatonin in the clinical status 
of patients with fibromyalgia syndrome. Clin 
Exp Rheumatol 2015; 33 (Suppl. 88): S14-9.

17. MAINKA T, MAIER C, ENAX-KRUMOVA EK: 
Neuropathic pain assessment: update on 
laboratory diagnostic tools. Curr Opin An-
aesthesiol 2015; 28: 537-45.

18. RAMÍREZ M, MARTÍNEZ-MARTÍNEZ LA, 
HERNÁNDEZ-QUINTELA E, VELAZCO-
CASAPÍA J, VARGAS A, MARTÍNEZ-LAVÍN 
M: Small fiber neuropathy in women with 
fibromyalgia. An in vivo assessment using 
corneal confocal bio-microscopy. Semin Ar-
thritis Rheum 2015; 45: 214-9.

19. DIAZ-PIEDRA C, CATENA A, SÁNCHEZ AI, 
MIRÓ E, MARTÍNEZ MP, BUELA-CASAL G: 
Sleep disturbances in fibromyalgia syn-
drome: the role of clinical and polysomno-
graphic variables explaining poor sleep qual-
ity in patients. Sleep Med 2015; 16: 917-25.

20. MUNDT JM, CREW EC, KRIETSCH K et al.: 
Measuring Treatment Outcomes in Comorbid 
Insomnia and Fibromyalgia: Concordance of 
Subjective and Objective Assessments. J Clin 
Sleep Med 2015; 12: 215-23.

21. SALAFFI F, CIAPETTI A, GASPARINI S, ATZENI 
F, SARZI-PUTTINI P, BARONI M: Web/Inter-
net-based telemonitoring of a randomized 
controlled trial evaluating the time-integrated 
effects of a 24-week multicomponent inter-
vention on key health outcomes in patients 
with fibromyalgia. Clin Exp Rheumatol 2015; 
33 (Suppl. 88): S93-101.

22. van MIDDENDORP H, KOOL MB, van BEU-
GEN S, DENOLLET J, LUMLEY MA, GEENEN 
R: Prevalence and relevance of Type D per-
sonality in fibromyalgia. Gen Hosp Psychia-
try 2016; 39: 66-72.

23. VILALTA-ABELLA F, GUTIÉRREZ-MALDO-
NADO J, PLA-SANJUANELO J: Development 
of a virtual environment based on the per-
ceived characteristics of pain in patients with 
fibromyalgia. Stud Health Technol Inform 
2015; 219: 158-62.

24. WALITT B, URRÚTIA G, NISHISHINYA MB, 
CANTRELL SE, HÄUSER W: Selective seroto-
nin reuptake inhibitors for fibromyalgia syn-
drome. Sao Paulo Med J 2015; 133: 454.

25. LEE YC, MASSAROTTI E, EDWARDS RR et 



S-149

REVIEWOne year in review: fibromyalgia / L. Bazzichi et al.

al.: Effect of milnacipran on pain in patients 
with rheumatoid arthritis with widespread 
pain: a randomized blinded crossover trial. J 
Rheumatol 2016; 43: 38-45.

26. CORDING M, DERRY S, PHILLIPS T, MOORE 
RA, WIFFEN PJ: Milnacipran for pain in fibro-
myalgia in adults. Cochrane Database Syst 
Rev 2015; 10: CD008244.

27. AHMED M, AAMIR R, JISHI Z, SCHARF MB: 
The effects of milnacipran on sleep distur-
bance in fibromyalgia: a randomized, double-
blind, placebo-controlled, two-way crossover 
study. J Clin Sleep Med 2016; 12: 79-86.

28. RICO-VILLADEMOROS F, SLIM M, CALAN-
DRE EP: Amitriptyline for the treatment of fi-
bromyalgia: a comprehensive review. Expert 
Rev Neurother 2015; 15: 1123-50.

29. DEL GIORNO R, SKAPER S, PALADINI A, 
VARRASSI G, COACCIOLI S: Palmitoyle-
thanolamide in fibromyalgia: results from 
prospective and retrospective observational 
studies. Pain Ther 2015; 4: 169-78.

30. MURAKAMI M, OSADA K, MIZUNO H, OCHIAI 
T, ALEV L, NISHIOKA K: A randomized, dou-
ble-blind, placebo-controlled phase III trial of 
duloxetine in Japanese fibromyalgia patients. 
Arthritis Res Ther 2015; 17: 224.

31. ENGEN DJ, McALLISTER SJ, WHIPPLE MO 
et al.: Effects of transdermal magnesium 
chloride on quality of life for patients with fi-
bromyalgia: a feasibility study. J Integr Med 
2015; 13: 306-13.

32. ROTH T, BHADRA-BROWN P, PITMAN VW, 
RESNICK EM: Pregabalin Improves Fibromy-
algia-Related Sleep Disturbance. Clin J Pain 
2016; 32: 308-12.

33. ARNOLD LM, SARZI-PUTTINI P, ARSENAULT 
P et al.: Efficacy and safety of pregabalin 

in patients with fibromyalgia and comorbid 
depression taking concurrent antidepressant 
medication: a randomized, placebo-con-
trolled study. J Rheumatol 2015; 42: 1237-44.

34. WHITE HD, BROWN LA, GYURIK RJ et al.: 
Treatment of pain in fibromyalgia patients 
with testosterone gel: Pharmacokinetics and 
clinical response. Int Immunopharmacol 
2015; 27: 249-56.

35. LEOMBRUNI P, MINIOTTI M, COLONNA F et 
al.: A randomised controlled trial comparing 
duloxetine and acetyl L-carnitine in fibro-
myalgic patients: preliminary data. Clin Exp 
Rheumatol 2015; 33 (Suppl. 88): S82-5.

36. ARGOFF CE, CLAIR A, EMIR B, WHALEN E, 
ORTIZ M, PAUER L: Prior opioid use does not 
impact the response to pregabalin in patients 
with fibromyalgia. Clin J Pain 2015 Mar 7 
[Epub ahead of print].

37. COLLADO MATEO D, PAZZI F, DOMÍNGUEZ 
MUÑOZ FJ et al.: Ganoderma lucidum im-
proves physical fitness in women with fibro-
myalgia. Nutr Hosp 2015; 32: 2126-35.

38. DIAS PA, GUIMARÃES AB, ALBUQUERQUE 
ADE O, de OLIVEIRA KL, CAVALCANTE ML, 
GUIMARÃES SB: Short term complementary 
and alternative medicine on quality of life 
in women with fibromyalgia. J Integr Med 
2016; 14: 29-35.

39. SALEHI A, HASHEMI N, IMANIEH MH, SABER 
M: Chiropractic: Is it efficient in treatment of 
diseases? review of systematic reviews. Int J 
Community Based Nurs Midwifery 2015; 3: 
244-54.

40. VAYVAY ES, TOK D, TURGUT E, TUNAY VB: 
The effect of laser and taping on pain, func-
tional status and quality of life in patients 
with fibromyalgia syndrome: A placebo- ran-

domized controlled clinical trial. J Back Mus-
culoskelet Rehabil 2016; 29: 77-83.

41. ALPARSLAN GB, BABADAĞ B, ÖZKARA-
MAN A, YILDIZ P, MUSMUL A, KORKMAZ C: 
Effects of music on pain in patients with fi-
bromyalgia. Clin Rheumatol 2016; 35: 1317-
21.

42. LARSSON A, PALSTAM A, LÖFGREN M et 
al.: Resistance exercise improves muscle 
strength, health status and pain intensity in 
fibromyalgia--a randomized controlled trial. 
Arthritis Res Ther 2015; 17: 161.

43. EFRATI S, GOLAN H, BECHOR Y et al.:        
Hyperbaric oxygen therapy can diminish fi-
bromyalgia syndrome – prospective clinical 
trial. PLoS One 2015; 10: e0127012.

44. WANG C, McALINDON T, FIELDING RA et al.: 
A novel comparative effectiveness study of 
Tai Chi versus aerobic exercise for fibromy-
algia: study protocol for a randomized con-
trolled trial. Trials 2015; 16: 34.

45. SAÑUDO B, CARRASCO L, de HOYO M, 
FIGUEROA A, SAXTON JM: Vagal modulation 
and symptomatology following a 6-month 
aerobic exercise program for women with 
fibromyalgia. Clin Exp Rheumatol 2015; 33 
(Suppl. 88): S41-5.

46. ZAMUNÉR AR, ANDRADE CP, FORTI M et 
al.: Effects of a hydrotherapy programme on 
symbolic and complexity dynamics of heart 
rate variability and aerobic capacity in fibro-
myalgia patients. Clin Exp Rheumatol 2015; 
33 (Suppl. 88): S73-81.

47. FAGERLUND AJ, HANSEN OA, ASLAKSEN 
PM: Transcranial direct current stimulation as 
a treatment for patients with fibromyalgia: a 
randomized controlled trial. Pain 2015; 156: 
62-71.


