
Autoimmunity and Fibromyalgia: Common Pathogenesis and Promising 
Biomarkers

Shakiba Yousefi1, Vahid Mansouri2*

1 Osteoporosis Research Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran University of Medical Sciences, Tehran, 
Iran
2 Gene Therapy Research Center, Digestive Diseases Research Institute, Shariati Hospital, Tehran University of Medical Sciences, Tehran, 
Iran

Review Article

Abstract
Fibromyalgia (FM) is a complex and debilitating rheumatologic syndrome characterized by chronic 
widespread pain, fatigue, and cognitive disturbances. Despite extensive research, its pathogenesis remains 
poorly understood, and reliable biomarkers for diagnosis are lacking. Emerging evidence suggests a critical 
role of immune dysregulation in FM, highlighting its potential classification as an autoimmune-related 
disorder. This review explores the immunological aspects of FM pathogenesis, including its association 
with autoimmune comorbidities, the presence of autoantibodies, and the involvement of inflammatory 
cytokines. Additionally, we discuss recent findings that support an autoimmune basis for FM, such as the 
transfer of FM symptoms through patient-derived IgG in animal models. Recognizing these immunological 
connections may pave the way for improved diagnostic approaches and targeted therapeutic strategies for 
FM.
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Introduction
Fibromyalgia (FM) is a syndrome with a wide 

spectrum of symptoms. Chronic widespread pain, 
fatigue, sleep problems, and mood disorders are 
characteristic symptoms that could disturb the dai-
ly activities of patients affected by FM (1). FM is the 
third most common rheumatic condition in the US 
after low back pain and osteoarthritis (2). The prev-
alence in the general population ranges from 0.5 
to 12%, and females are three times more prone to 
FM than males (3). FM term was used for the first 
time in 1976 by P.K. Hench, and it was accepted as 

a research classification by the American Col-
lege of Rheumatology (ACR) in 1990 (4). De-
spite three decades of investigations, FM is still 
challenging and poorly understood. Several 
hypotheses are suggested for FM pathophysiol-
ogy, including peripheral and central sensitiza-
tion, genetic underlying factors, endocrine fac-
tors, psychopathological factors, inflammation, 
and immunity (5). In addition to pathophysiol-
ogy, the diagnosis of FM is another challenge. 
On average, patients visited more than three 
physicians to be diagnosed, lasting an average 
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of two years (6). Over time, FM criteria have been 
changed, and the 2016 criteria are the last recom-
mended criteria for FM diagnosis that contain 
the widespread pain index and symptom severity 
score (7). Symptom-based criteria and lack of re-
liable biomarkers or laboratory tests for diagnosis 
of FM lead to under- or over-diagnosis or even 
missdiagnosis (8). Failure in diagnosis or delayed 
diagnosis can result in a higher burden of disease 
due to more frequent physician visits, numerous 
investigations, and unnecessary prescriptions (9). 
On the other hand, pain, fatigue, memory and 
concentration difficulties, and muscle weakness 
are the major symptoms that influence daily activ-
ities and patients’ quality of life (10). The quality of 
life score was lower in women with FM compared 
to other chronic disorders such as  osteoarthritis, 
chronic obstructive pulmonary disease, and insu-
lin-dependent diabetes mellitus (11). Although 
there are some hypotheses for FM, the discovery 
of pathophysiology and reliable biomarkers can 
improve diagnosis, treatment, and quality of life. 
Recent studies showed immune system dysregu-
lation and autoimmune comorbidities in FM (12, 
13). In this study, we aimed to describe the im-
munological aspect and autoimmunity in FM and 
review the associated autoimmune comorbidities, 
autoantibodies, and inflammatory cytokines ac-
cording to the latest literature.

FM and Immunity
Recent findings showed the role of immuno-

logical involvement and autoimmunity in FM 
pathogenesis, which makes us consider FM as 
an autoimmune disease. The interaction between 
immune dysregulation and genetic factors, along 
with environmental factors, contributes to auto-
immunity. Infections, gut microbiota, and physi-
cal and environmental agents can be provocative 
factors (14). Stress can also play an important role 
in autoimmune disease onset and progression by 
activating innate and adaptive immune systems 
and releasing inflammatory cytokines (15). 

The FM is known as a stress-related disorder 
that can be triggered by physical injuries, infec-
tious agents, and vaccination (16). Yavne et al. 
showed a significant association between physical 
or psychological trauma and the development of 
chronic widespread pain and FM (17). In some 

cases, FM was induced by adjuvants such as sil-
icone breast implants, vaccination as a part of 
autoimmune/auto-inflammatory syndrome in-
duced by adjuvants (AISI)(18, 19). Some studies 
have also revealed the possible association be-
tween FM and infections such as Lyme, Helico-
bacter pylori, Hepatitis C Virus (HCV), and HIV 
(20). A recent study showed that 30% of patients 
with post-acute COVID-19 syndrome presented 
clinical features of FM (21). It has been suggested 
that autoimmunity and consequent chronic neu-
roinflammation could be the cause of these symp-
toms (22). The immune system and autoimmuni-
ty have a critical role in the pathophysiology of 
the COVID-19 syndrome, and autoimmunity is 
one of the main contributors in the pathogenesis 
of post-COVID-19 syndrome (23). Over recent 
years, studies have also shown that neurogenic in-
flammation in central and peripheral tissues leads 
to the clinical the feature of FM (24). Dorsal root 
ganglia (DRG) is suggested as the main source of 
pain in FM. Physical, psychological, and environ-
mental distresses can result in DRG phenotypic 
changes and hyperalgesia that is more prominent 
in females compared to males (16, 25). The results 
of a new study have demonstrated the autoimmu-
nity hypothesis by inducing FM in mice. Goebel 
et al. injected purified serum IgG from patients 
with FM into mice; mice receiving the antibodies 
showed sensory hypersensitivity, increased sen-
sitivity to mechanical and cold stimulation, and 
reduced locomotor activity. The hypersensitivity 
disappeared by reducing the level of human IgG 
after two to three weeks. IgG from FM patients 
was detected in mice DRG but not in the brain 
and spinal cord. This finding supports the idea 
that DRG bears the target antigen in FM (13). The 
result of this study encourages us to further eval-
uate the role of autoimmunity in FM (Figure 1).

Association between Fibromyalgia and 
Autoimmune Disorders

Several studies have shown FM symptoms in 
other autoimmune disorders. We discuss these as-
sociations between rheumatologic and non-rheu-
matologic diseases.

Rheumatologic Diseases
FM is a common manifestation of rheuma-
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tologic diseases, and their clinical features can 
cause a delay in FM diagnosis. In rheumatologic 
diseases, the prevalence of concomitant FM rang-
es from 11% to 30%, which is significantly higher 
than in the general population. This prevalence 
was reported at 6.6% for rheumatoid arthritis 
(RA), 13.4% for systemic lupus erythematosus 
(SLE), 2.6% for ankylosing spondylitis (AS), 5.7% 
for Behçet’s disease (BD), 12% for Sjögren’s syn-
drome (SS), 25% for vasculitis, and 6.9% for poly-
myalgia rheumatic (PMR)(26). Furthermore, FM 
causes more disability and higher visual analog 
scale scores for pain, fatigue, and function in pa-
tients with rheumatologic diseases (27).

According to a recent study, 26% of SLE patients 
met the 2016 FM criteria (28). Staud et al. inves-
tigated the possible mechanism of FM-SLE con-
comitancy based on the high prevalence of FM 
in SLE patients. Autoimmune activation against 
CNS receptors such as N-methyl-d-aspartate 
(NMDA) may be the cause of chronic pain and 
cognitive defects in FM and SLE patients (29). 
Regarding this hypothesis, Pincus et al. found 
that SLE patients with FM had significantly high-
er anti-NMDA antibodies than the control group. 
According to this study, FM is more common in 
SLE patients who have anti-GluN2B antibodies. 
Furthermore, SLE-FM patients had higher scores 
on the widespread pain index. Furthermore, neu-
ropsychiatric symptoms were significantly more 

common in SLE patients who had anti-GluN2B 
antibodies. As a result, anti-GluN2B antibody ac-
tivation of NMDARs may be the cause of central 
sensitization (30).

One of the most common comorbid condi-
tions in FM is RA (12). In a study by Klçarslan 
et al., RA patients were divided into two groups: 
those with only RA and those with RA and FM. 
The controls were also divided into two groups 
based on whether or not FM was present. Patients 
with RA were found to be 2.2 times more likely 
to have FM. FM was found in 53.9% of active RA 
patients, 8.1% of RA patients in remission, and 
19.5% of controls. Patients with FM had higher 
levels of pain, morning stiffness, disease activity, 
and lower quality of life scores  (31). FM should 
be considered in RA patients who are unable to 
achieve remission, according to a 10-year fol-
low-up of RA-FM patients (32). Pain is a problem 
in RA patients that is unaffected by anti-inflam-
matory medications (33). Neil Basu et al. assessed 
the central sensitization mechanism using a func-
tional connectivity MRI brain scan in RA patients 
with FM features. According to their findings, 
significant changes in the DMN-insula were dis-
covered, which had previously been observed in 
FM patients (34). Patients with ankylosing spon-
dylitis experienced the same outcome. The failure 
rate in remission and the use of biological therapy 
were significantly higher in AS-FM patients (35). 

Figure 1. The role of autoimmunity in fibromyalgia. Concomitant autoimmune disorders and the existence of au-
to-antibodies along with pro-inflammatory cytokines in fibromylagia could be evidence for the role of autoimmunity 
and, at the same time, serve as a diagnostic and prognostic biomarker in fibromyalgia.
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A recent cohort study found that patients with AS 
were more likely to develop FM than the control 
group (36). Choi et al. discovered that FM is com-
mon in patients with primary SS. The American 
College of Rheumatology (ACR) 2010 criteria for 
FM were met by 31% of patients, and their symp-
toms were more severe than in patients without 
FM (37). Furthermore, a cohort study found that 
FM patients had a high risk of developing SS (38). 
Applbaum et al. published a study in which FM 
patients with xerostomia and sicca symptoms 
were evaluated for SS antibodies, which were de-
tected in 32% of patients, implying a possible role 
for autoimmunity in FM patients (39). FM was 
discovered in 18% of BD patients in an evaluation 
of FM prevalence, resulting in increased pain and 
physical limitation deterioration (40). Another 
study found that having both BD and FM was as-
sociated with depression and anxiety (41).

Non-rheumatologic Diseases
FM is one of the most common autoimmune 

thyroiditis rheumatic symptoms (42). In a cohort 
study, a significant proportion of patients with 
Hashimoto's thyroiditis (HT) had non-specific 
rheumatic manifestations, the most common of 
which were polyarthralgia and fibromyalgia (43). 
Although previous studies reported a 30%-40% 
prevalence of FM in patients with autoimmune 
thyroid disease, a recent study reported a higher 
prevalence based on the new diagnostic criteria. 
According to the findings of this study, 62% of HT 
patients had FM (44). The overlapping symptoms 
of FM and hypothyroidism have resulted in an 
overuse of levothyroxine in FM patients. Aleksil 
et al. discovered that despite normal thyroid func-
tion, more than one-third of FM patients used 
levothyroxine (45). A systematic review study 
looked at the thyroid autoimmunity hypothesis 
in HT patients who had persistent symptoms af-
ter treatment and found an association between 
persistent symptoms and thyroid autoimmunity 
(46). Previous research has shown that thyroid 
peroxidase antibody (TPOAb) can have an im-
pact on quality of life, particularly psychological 
symptoms unrelated to thyroid function (47). As 
a result of these findings, autoimmunity may play 
a significant role in hypothyroidism and FM man-
ifestations. Gastrointestinal symptoms are a com-
mon clinical manifestation in FM patients (48). A 

case-control study revealed that the prevalence of 
functional gastrointestinal disorders was signifi-
cantly higher in FM patients (49). Celiac disease 
(CD) is an autoimmune disease that affects 1% of 
the population (50). The prevalence of CD among 
FM patients is controversial. Tovoli et al. found 
the same prevalence of CD in FM patients (51), 
whereas Garca-Leiva et al. found celiac symptoms 
were more common in FM patients than in the 
control group (52). Another study found that 9% 
of celiac disease patients had FM (53). In a study 
published by Rodrigo et al., seven patients with 
concomitant FM-IBS had CD, and lymphocytic 
enteritis was found in 54% of these patients. Fur-
thermore, a gluten-free diet for one year dramat-
ically improved gastrointestinal manifestations 
and health-related quality of life (54). Antibodies 
play an important role in the pathogenesis of CD. 
Although anti-TG2 antibodies primarily target 
intestinal tissue, they have also been detected in 
extra-intestinal tissues such as the liver, lymph 
nodes, and muscles (55). Furthermore, Hadji-
vassiliou et al. discovered antigliadin antibodies 
against Purkinje cells in gluten ataxia patients 
(56). Another gastrointestinal disease that can be 
considered a risk factor for the development of 
FM is IBD (57). Larrosa Pardo et al. demonstrat-
ed that IBD, like RA and endometriosis, is a risk 
factor for FM (58)(Table 1). 

Biomarkers
Diagnosis of FM is challenging due to the lack 

of specific tests and biomarkers. Recent studies 
evaluated possible factors that can be considered 
as biomarkers. Among others, autoantibodies and 
cytokines are remarkable immunological bio-
markers (Table 2).

Autoantibodies
Although FM is not considered an autoim-

mune disease, some antibodies have been detect-
ed in FM patients which can suggest autoimmu-
nity pathogenesis.

Anti Polymer Antibody (APA)
Wilson et al. first investigated APA in FM pa-

tients in 1999, following the discovery of APA in 
women with silicone-gel-containing breast im-
plants who had FM-like symptoms; 47% of them 
were seropositive. In addition, patients with se-
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Table 1. Most common autoimmune diseases in FM patients

vere FM had a higher prevalence of APA serore-
activity (59). However, further research into APA 
is controversial. An Italian study found no link 
between APA and FM, but severe FM patients 
had higher levels of APA (60). Two other studies, 
on the other hand, found no link between FM se-
verity and APA levels (61, 62).

Antinuclear Antibody (ANA)
ANA is the most common marker for systemic 

autoimmune rheumatic diseases (SARD) such as 
SLE, RA, Sjogren's syndrome, systemic sclerosis, 
dermatomyositis/polymyositis, and mixed con-
nective tissue disease. In a recent retrospective 
study, 425 patients with positive antinuclear an-
tibody-dense fine speckled pattern (ANA-DFS) 
were evaluated for clinical symptoms, and FM 
was one of the most common non-SARD diseas-
es, implying a possible link between ANA and 
FM, as well as its role in the pro-inflammatory 
microenvironment (63). Another study found 
that FM patients had higher levels of anti-DFS70 
than SLE patients. FM patients with arthralgia 
and sleep disturbances had the highest level of 
anti-DFS70 (64). 

Anti-serotonin, Anti- ganglioside Antibodies
Serotonin is a crucial modulator of pain, sleep, 

and mood, all of which are widely present in FM 
patients (65). In a case-control study, women with 
FM who had recently been diagnosed had signifi-
cantly lower serum serotonin levels than healthy 
women (66). Anti-serotonin and ganglioside an-
tibodies were found in 74% of FM patients in a 
study published by Klein et al (67). Another study 
published in 1995 confirmed the presence of 
anti-serotonin, anti-ganglioside, and anti-phos-
pholipide antibodies in FM patients (68). On the 
other hand, despite the high prevalence of an-

ti-serotonin and anti-thromboplastin antibodies 
in FM patients, Werle et al. found no correlation 
between autoantibodies and clinical and psycho-
metric data (69).

Anti 68/48 kDa Antibody
Anti-68/48 kDa antibodies were proposed 

by Nishiki et al. as a possible marker of FM and 
chronic fatigue syndrome. Autoantibodies to 
68/48 kDa protein were found in 15.6% of pa-
tients with primary FM, and autoantibodies to 45 
kDa protein were found in 21.6% of patients with 
secondary FM. Patients with positive anti-68/48 
kDa antibodies had more insomnia and cognitive 
impairment, suggesting immunological patho-
genesis and a potential marker for FM diagnosis 
(70).

Inflammatory Cytokines
There is a link between pro-inflammatory 

(TNF-α, IL-6, and IL-8) and anti-inflammatory 
(IL-10) cytokines and FM (71). Pro-inflamma-
tory cytokines can cause neuroinflammation, 
which can result in chronic pain, allodynia, and 
hyperalgesia in FM patients (72). Cytokines can 
alter the hypothalamic-pituitary-adrenal (HPA) 
axis, resulting in FM symptoms such as hyper-
algesia, sleep disturbance, fatigue, and cognitive 
dysfunction (73). High levels of IL-10, TNF-α, 
and IL-8 were found in 42%, 24%, and 16.4% of 
FM patients, respectively.  The role of cytokines 
in the clinical manifestation of FM was demon-
strated in a study by Bazzichi et al. FM patients 
were divided into three groups: those with de-
pression, those with anxiety disorders, and those 
with no psychiatric illness. IL-10 levels were high 
in all three groups, but IL-8 levels were higher in 
patients who did not have a psychiatric disorder 
(74). Further according to another study, IL-8 
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Table 2. Prevalence of auto-antibodies and cytokines among FM compared to other groups

concentrations in CSF of FM patients were three 
times higher than in the control group, indicat-
ing glial cell activation and central inflammation 
(75). Additionally, a linear relationship between 
pain intensity and IL-8 blood concentration has 
been described (76). IL-6 is a proinflammatory 
cytokine that contributes to hyperalgesia, fatigue, 
depression, and sympathetic nervous system acti-
vation (77). Geiss et al. investigated the relation-
ship between IL-6 levels and FM core symptoms 
such as pain and fatigue. They used a dexametha-
sone suppression test to lower cortisol levels and, 
as a result, increase IL-6. The measurement of IL-6 
levels and pressure pain thresholds revealed a role 
for increased IL-6 levels in the severity of pain and 
fatigue rates in FM patients (78). Kawasaki et al. 
showed that pro-inflammatory cytokines like IL-
1, IL-6, and TNF-α can cause central sensitization 
and hyperalgesia by inhibiting inhibitory synap-
tic transmission or enhancing excitatory synaptic 
transmission (79)(Table 2).

Conclusion
FM is a common rheumatic condition that can 

interfere with daily life. However, its pathogene-
sis is not yet well understood, and its diagnosis 
relies on clinical manifestations without specific 
biomarkers, which can lead to misdiagnosis. As a 

result, efforts to identify underlying pathogenesis 
and specific biomarkers can lead to more accurate 
diagnoses and better treatment outcomes. Recent 
research has linked autoimmunity to FM patho-
genesis. A recent study found that the transfusion 
of FM patients' serum IgG to mice can induce FM 
symptoms. Furthermore, the symptoms vanished 
after two to three weeks, coinciding with lowering  
the level of human IgG. This study proposed an 
immunological mechanism for FM and the po-
tential therapeutic effects of therapies targeting 
auto-antibodies. The high prevalence of FM in 
autoimmune disorders, the presence of autoan-
tibodies, and the role of pro-inflammatory cyto-
kines in the development of central sensitization 
and FM symptoms can all point to the role of au-
toimmunity in FM pathogenesis. Further research 
is required to clarify the pathogenesis of FM and 
improve diagnostic and treatment options. 

Conflict of Interest
The authors declare that they have no conflict 

of interest. 

References
1. Bennett RM, Jones J, Turk DC, Russell IJ, Ma-

tallana L. An internet survey of 2,596 people 
with fibromyalgia. BMC Musculoskelet Disord. 
2007;8(1):27.



Yousefi and Mansouri: Pathogenesis & Biomarkers in Autoimmunity & Fibromyalgia

209 Immunol Genet J, Vol. 8, No. 2, 2025, pp.203-212http://igj.tums.ac.ir

2. Lawrence RC, Felson DT, Helmick CG, Arnold 
LM, Choi H, Deyo RA, et al. Estimates of the prev-
alence of arthritis and other rheumatic conditions 
in the United States. Part II. Arthritis Rheum. 
2008;58(1):26-35.

3. Arnold LM, Bennett RM, Crofford LJ, Dean LE, 
Clauw DJ, Goldenberg DL, et al. AAPT Diagnostic 
Criteria for Fibromyalgia. J Pain. 2019;20(6):611-
28.

4. Higgs JB. Fibromyalgia in Primary Care. Prim 
Care. 2018;45(2):325-41.

5. Siracusa R, Paola RD, Cuzzocrea S, Impellizzeri 
D. Fibromyalgia: Pathogenesis, Mechanisms, Di-
agnosis and Treatment Options Update. Int J Mol 
Sci. 2021;22(8):3891.

6. Choy E, Perrot S, Leon T, Kaplan J, Petersel D, Gi-
novker A, et al. A patient survey of the impact of 
fibromyalgia and the journey to diagnosis. BMC 
Health Serv Res. 2010;10(1):102.

7. Wolfe F, Clauw DJ, Fitzcharles M-A, Goldenberg 
DL, Häuser W, Katz RL, et al. 2016 Revisions to 
the 2010/2011 fibromyalgia diagnostic criteria. 
Semin Arthritis Rheum. 2016;46(3):319–29.  

8. Häuser W, Sarzi-Puttini P, Fitzcharles M-A. Fi-
bromyalgia syndrome: under-, over- and mis-
diagnosis. Clin Exp Rheumatol. 2019;37 Suppl 
116(1):90–7.  

9. Annemans L, Wessely S, Spaepen E, Caekelbergh K, 
Caubere JP, Le Lay K, et al. Health economic con-
sequences related to the diagnosis of fibromyalgia 
syndrome. Arthritis Rheum. 2008;58(3):895–902.  

10. Annemans L, Le Lay K, Taieb C. Societal and pa-
tient burden of fibromyalgia syndrome. Pharma-
coeconomics. 2009;27(7):547–59.  

11. Smith HS, Harris R, Clauw D. Fibromyalgia: an 
afferent processing disorder leading to a com-
plex pain generalized syndrome. Pain Physician. 
2011;14(2):E217–45.  

12. Fitzcharles M-A, Perrot S, Häuser W. Comorbid 
fibromyalgia: A qualitative review of prevalence 
and importance. Eur J Pain. 2018;22(9):1565–76.  

13. Goebel A, Krock E, Gentry C, Israel MR, Jurczak 
A, Urbina CM, et al. Passive transfer of fibromyal-
gia symptoms from patients to mice. J Clin Invest. 
2021;131(13):e144201.  

14. Floreani A, Leung PS, Gershwin ME. Environ-
mental basis of autoimmunity. Clin Rev Allergy 
Immunol. 2016;50(3):287–300.  

15. Sharif K, Watad A, Coplan L, Lichtbroun B, Kross-
er A, Lichtbroun M, et al. The role of stress in the 
mosaic of autoimmunity: An overlooked associa-
tion. Autoimmun Rev. 2018;17(10):967–83.  

16. Martínez-Lavín M. Fibromyalgia in women: soma-
tisation or stress-evoked, sex-dimorphic neuro-

pathic pain. Clin Exp Rheumatol. 2021;39(2):422–
5.  

17. Yavne Y, Amital D, Watad A, Tiosano S, Amital 
H, editors. A systematic review of precipitating 
physical and psychological traumatic events in 
the development of fibromyalgia. Semin Arthritis 
Rheum. 2018;48(1):121–33.  

18. Khoo T, Proudman S, Limaye V. Silicone breast 
implants and depression, fibromyalgia and chron-
ic fatigue syndrome in a rheumatology clinic pop-
ulation. Clin Rheumatol. 2019;38(5):1271–6.  

19. Agmon-Levin N, Zafrir Y, Kivity S, Balofsky A, 
Amital H, Shoenfeld Y. Chronic fatigue syndrome 
and fibromyalgia following immunization with the 
hepatitis B vaccine: Another angle of the ‘autoim-
mune (auto-inflammatory) syndrome induced by 
adjuvants’ (ASIA). Immunol Res. 2014;60(2):376–
83.  

20. Qassem R, Watad A. The role of infection and im-
munization in the induction of fibromyalgia. In: 
Fibromyalgia Syndrome. Springer; 2021. p. 267–
72.  

21. Ursini F, Ciaffi J, Mancarella L, Lisi L, Brusi V, 
Cavallari C, et al. Fibromyalgia: A new facet of 
the post-COVID-19 syndrome spectrum? Re-
sults from a web-based survey. RMD Open. 
2021;7(3):e001735.  

22. Mahroum N, Shoenfeld Y. Autoimmune autonom-
ic dysfunction syndromes: Potential involvement 
and pathophysiology related to complex regional 
pain syndrome, fibromyalgia, chronic fatigue syn-
drome, silicone breast implant–related symptoms 
and post-COVID syndrome. Pathophysiology. 
2022;29(3):414–25.  

23. Hayden MR. Hypothesis: Neuroglia activation 
due to increased peripheral and CNS proinflam-
matory cytokines/chemokines with neuroinflam-
mation may result in Long COVID. Neuroglia. 
2021;2(1):7–35.  

24. Littlejohn G, Guymer E, editors. Neurogenic in-
flammation in fibromyalgia. Semin Immuno-
pathol. 2018;40(3):291–300.  

25. Martínez-Lavín M. Dorsal root ganglia: Fibromyal-
gia pain factory? Clin Rheumatol. 2021;40(2):783–
7.  

26. Haliloglu S, Carlioglu A, Akdeniz D, Karaaslan Y, 
Kosar A. Fibromyalgia in patients with other rheu-
matic diseases: Prevalence and relationship with 
disease activity. Rheumatol Int. 2014;34(9):1275–
80.  

27. Levy O, Segal R, Maslakov I, Markov A, Tishler M, 
Amit-Vazina M. The impact of concomitant fibro-
myalgia on visual analogue scales of pain, fatigue 
and function in patients with various rheumatic 



Yousefi and Mansouri: Pathogenesis & Biomarkers in Autoimmunity & Fibromyalgia

210 Immunol Genet J, Vol. 8, No. 2, 2025, pp.203-212http://igj.tums.ac.ir

disorders. Clin Exp Rheumatol. 2016;34(2 Suppl 
96):S120–4.  

28. Huang FF, Fang R, Nguyen MH, Bryant K, Gibson 
KA, O'Neill SG. Identifying co-morbid fibromyal-
gia in patients with systemic lupus erythematosus 
using the Multi-Dimensional Health Assessment 
Questionnaire. Lupus. 2020;29(11):1404–11.  

29. Staud R. Are patients with systemic lupus erythe-
matosus at increased risk for fibromyalgia? Curr 
Rheumatol Rep. 2006;8(6):430–5.  

30. Park DJ, Takahashi Y, Kang JH, Yim YR, Kim JE, 
Lee JW, et al. Anti-N-methyl-D-aspartate recep-
tor antibodies are associated with fibromyalgia 
in patients with systemic lupus erythematosus: A 
case-control study. Clin Exp Rheumatol. 2017;35 
Suppl 105(3):54–60. 

31. Kılıçarslan A, Yurdakul FG, Bodur H. Diagnos-
ing fibromyalgia in rheumatoid arthritis: The im-
portance of assessing disease activity. Turk J Phys 
Med Rehabil. 2018;64(2):133.  

32. Provan SA, Austad C, Halsaa V, Hammer HB, 
Kvien TK, Uhlig T. Fibromyalgia in patients with 
rheumatoid arthritis. A 10-year follow-up study, 
results from the Oslo Rheumatoid Arthritis Regis-
ter. Clin Exp Rheumatol. 2019;37 Suppl 116(1):58-
62.  

33. McWilliams DF, Walsh DA. Factors predicting 
pain and early discontinuation of tumour necrosis 
factor-alpha-inhibitors in people with rheumatoid 
arthritis: results from the British society for rheu-
matology biologics register. BMC Musculoskelet 
Disord. 2016;17:337.  

34. Basu N, Kaplan CM, Ichesco E, Larkin T, Harris 
RE, Murray A, et al. Neurobiologic Features of 
Fibromyalgia Are Also Present Among Rheu-
matoid Arthritis Patients. Arthritis Rheumatol. 
2018;70(7):1000-7.  

35. Durmaz Y, İlhanlı İ. Comparison of ankylosing 
spondylitis patients with and without fibromyal-
gia syndrome according to the disease activation 
scores and response to treatment. Turk J Phys Med 
Rehabil. 2021;67(4):509.  

36. Gau SY, Lee YH, Tsou HK, Huang JY, Chen X, 
Ye Z, et al. Patients With Ankylosing Spondylitis 
Are Associated With High Risk of Fibromyalgia: 
A Nationwide Population-Based Cohort Study. 
Front Med (Lausanne). 2021;8:618594.  

37. Choi BY, Oh HJ, Lee YJ, Song YW. Prevalence and 
clinical impact of fibromyalgia in patients with 
primary Sjögren’s syndrome. Clin Exp Rheumatol. 
2016;34(2 Suppl 96):S9-13.  

38. Gau S-Y, Leong P-Y, Lin C-L, Tsou H-K, Wei 
JC-C. Higher Risk for Sjögren’s Syndrome in Pa-
tients With Fibromyalgia: A Nationwide Pop-

ulation-Based Cohort Study. Front Immunol. 
2021;12:640618.  

39. Applbaum E, Lichtbroun A. Novel Sjögren's au-
toantibodies found in fibromyalgia patients 
with sicca and/or xerostomia. Autoimmun Rev. 
2019;18(2):199-202.  

40. Melikoglu M, Melikoglu MA. The prevalence of 
fibromyalgia in patients with Behçet’s disease and 
its relation with disease activity. Rheumatol Int. 
2013;33(5):1219-22.  

41. Lee S, Yoon H, Chang H, Park K. Fibromyalgia in 
Behçet's disease is associated with anxiety and de-
pression, and not with disease activity. Clin Exp 
Rheumatol. 2005;23(4):S.  

42. Tagoe CE. Rheumatic symptoms in autoimmune 
thyroiditis. Curr Rheumatol Rep. 2015;17(2):5.  

43. Giuffrida G, Bagnato G, Campennì A, Giovinazzo 
S, Keller K, Alibrandi A, et al. Non-specific rheu-
matic manifestations in patients with Hashimoto’s 
thyroiditis: a pilot cross-sectional study. J Endo-
crinol Invest. 2020;43(1):87-94.  

44. Haliloglu S, Ekinci B, Uzkeser H, Sevimli H, 
Carlioglu A, Macit PM. Fibromyalgia in patients 
with thyroid autoimmunity: prevalence and re-
lationship with disease activity. Clin Rheumatol. 
2017;36(7):1617-21.  

45. Aleksi V, Elise K, Koskela TH. Excess use of thy-
roid hormone treatment among patients with fi-
bromyalgia: a cross-sectional study in primary 
health care. BMC Res Notes. 2022;15(1):1-5.  

46. Groenewegen KL, Mooij CF, van Trotsenburg AP. 
Persisting symptoms in patients with Hashimoto’s 
disease despite normal thyroid hormone levels: 
Does thyroid autoimmunity play a role? A system-
atic review. J Transl Autoimmun. 2021;4:100101.  

47. Watt T, Hegedüs L, Bjorner JB, Groenvold M, 
Bonnema SJ, Rasmussen ÅK, et al. Is thyroid auto-
immunity per se a determinant of quality of life in 
patients with autoimmune hypothyroidism? Eur 
Thyroid J. 2012;1(3):186-92.  

48. Slim M, Calandre EP, Rico-Villademoros F. An 
insight into the gastrointestinal component of 
fibromyalgia: clinical manifestations and po-
tential underlying mechanisms. Rheumatol Int. 
2015;35(3):433-44.  

49. Almansa C, Rey E, Sanchez RG, Sanchez AA, Di-
az-Rubio M. Prevalence of functional gastrointes-
tinal disorders in patients with fibromyalgia and 
the role of psychologic distress. Clin Gastroenterol 
Hepatol. 2009;7(4):438-45.  

50. Lebwohl B, Sanders DS, Green PH. Coeliac dis-
ease. Lancet. 2018;391(10115):70-81.  

51. Tovoli F, Giampaolo L, Caio G, Monti M, Pisca-
glia M, Frisoni M, et al. Fibromyalgia and coeli-



Yousefi and Mansouri: Pathogenesis & Biomarkers in Autoimmunity & Fibromyalgia

211 Immunol Genet J, Vol. 8, No. 2, 2025, pp.203-212http://igj.tums.ac.ir

ac disease: a media hype or an emerging clinical 
problem? Clin Exp Rheumatol. 2013;31(6 Suppl 
79):S50-2.  

52. García-Leiva JM, Carrasco JLO, Slim M, Calan-
dre EP. Celiac symptoms in patients with fibro-
myalgia: a cross-sectional study. Rheumatol Int. 
2015;35(3):561-7.  

53. Zipser RD, Patel S, Yahya KZ, Baisch DW, Mon-
arch E. Presentations of adult celiac disease in a 
nationwide patient support group. Dig Dis Sci. 
2003;48(4):761-4.  

54. Rodrigo L, Blanco I, Bobes J, de Serres FJ. Clini-
cal impact of a gluten-free diet on health-related 
quality of life in seven fibromyalgia syndrome pa-
tients with associated celiac disease. BMC Gastro-
enterol. 2013;13(1):157.  

55. Korponay-Szabó IR, Halttunen T, Szalai Z, Lauri-
la K, Kiraly R, Kovács J, et al. In vivo targeting of 
intestinal and extraintestinal transglutaminase 2 
by coeliac autoantibodies. Gut. 2004;53(5):641-8.  
56. Hadjivassiliou M, Boscolo S, Davies-Jones 
GA, Grunewald RA, Not T, Sanders DS, et al. The 
humoral response in the pathogenesis of gluten 
ataxia. Neurology. 2002;58(8):1221-6.

56. Hadjivassiliou M, Boscolo S, Davies-Jones GA, 
Grunewald RA, Not T, Sanders DS, et al. The hu-
moral response in the pathogenesis of gluten atax-
ia. Neurology. 2002;58(8):1221-6.  

57. Chen J-H, Chen H-J, Kao C-H, Tseng C-H, Tsai 
C-H. Is fibromyalgia risk higher among male and 
young inflammatory bowel disease patients? Evi-
dence from a Taiwan cohort of one million. Pain 
Physician. 2018;21(3):E257-64.  

58. Larrosa Pardo F, Bondesson E, Schelin ME, Jöud 
A. A diagnosis of rheumatoid arthritis, endome-
triosis or IBD is associated with later onset of fi-
bromyalgia and chronic widespread pain. Eur J 
Pain. 2019;23(8):1563-73.  

59. Wilson RB, Gluck OS, Tesser JR, Rice JC, Meyer 
A, Bridges AJ. Antipolymer antibody reactivity in 
a subset of patients with fibromyalgia correlates 
with severity. J Rheumatol. 1999;26(2):402-7.  

60. Bazzichi L, Giacomelli C, De Feo F, Giuliano T, 
Rossi A, Doveri M, et al. Antipolymer antibody in 
Italian fibromyalgic patients. Arthritis Res Ther. 
2007;9(5):R86.  

61. Lee S-S, Yoon H-J, Park Y-W. Antipolymer anti-
body is not associated with fibromyalgia in Korean 
female patients. Rheumatol Int. 2006;27(1):73-7.  

62. Sarzi-Puttini P, Atzeni F, Di Franco M, Lama N, 
Batticciotto A, Iannuccelli C, et al. Anti-polymer 
antibodies are inversely correlated with pain and 
fatigue severity in patients with fibromyalgia syn-
drome. Autoimmunity. 2008;41(1):74-9.  

63. Lundgren MC, Sapkota S, Peterson DJ, Crosson 
JT. The antinuclear antibody dense fine speckled 
pattern and possible clinical associations: An indi-
cation of a proinflammatory microenvironment. J 
Immunol Methods. 2021;488:112904.  

64. Jeong J, Kim DH, Park G, Park S, Kim HS. Clin-
ical significance of anti-dense fine speckled 70 
antibody in patients with fibromyalgia. Korean J 
Intern Med. 2019;34(2):426-33.  

65. Alnigenis MN, Barland P. Fibromyalgia syn-
drome and serotonin. Clin Exp Rheumatol. 
2001;19(2):205-10.  

66. Al-Nimer MS, Mohammad TAM, Alsakeni RA. 
Serum levels of serotonin as a biomarker of newly 
diagnosed fibromyalgia in women: Its relation to 
the platelet indices. J Res Med Sci. 2018;23.  

67. Klein R, Bansch M, Berg PA. Clinical relevance 
of antibodies against serotonin and gangliosides 
in patients with primary fibromyalgia syndrome. 
Psychoneuroendocrinology. 1992;17(6):593-8.  

68. Klein R, Berg P. High incidence of antibodies to 
5-hydroxytryptamine, gangliosides and phospho-
lipids in patients with chronic fatigue and fibro-
myalgia syndrome and their relatives: evidence for 
a clinical entity of both disorders. Eur J Med Res. 
1995;1(1):21-6.  

69. Werle E, Fischer HP, Müller A, Fiehn W, Eich W. 
Antibodies against serotonin have no diagnostic 
relevance in patients with fibromyalgia syndrome. 
J Rheumatol. 2001;28(3):595-600.  

70. Nishikai M, Tomomatsu S, Hankins RW, Takagi 
S, Miyachi K, Kosaka S, et al. Autoantibodies to 
a 68/48 kDa protein in chronic fatigue syndrome 
and primary fibromyalgia: a possible marker for 
hypersomnia and cognitive disorders. Rheumatol-
ogy (Oxford). 2001;40(7):806-10.  

71. O’Mahony LF, Srivastava A, Mehta P, Ciurtin C. 
Is fibromyalgia associated with a unique cytokine 
profile? A systematic review and meta-analysis. 
Rheumatology. 2021;60(6):2602-14.  

72. Coskun Benlidayi I. Role of inflammation in the 
pathogenesis and treatment of fibromyalgia. 
Rheumatol Int. 2019;39(5):781-91.  

73. Mendieta D, De la Cruz-Aguilera DL, Barrera-Vil-
lalpando MI, Becerril-Villanueva E, Arreola R, 
Hernandez-Ferreira E, et al. IL-8 and IL-6 primar-
ily mediate the inflammatory response in fibromy-
algia patients. J Neuroimmunol. 2016;290:22-5.  

74. Bazzichi L, Rossi A, Massimetti G, Giannacci-
ni G, Giuliano T, De Feo F, et al. Cytokine pat-
terns in fibromyalgia and their correlation with 
clinical manifestations. Clin Exp Rheumatol. 
2007;25(2):225.  

75. Kadetoff D, Lampa J, Westman M, Andersson M, 



Yousefi and Mansouri: Pathogenesis & Biomarkers in Autoimmunity & Fibromyalgia

212 Immunol Genet J, Vol. 8, No. 2, 2025, pp.203-212http://igj.tums.ac.ir

Kosek E. Evidence of central inflammation in fi-
bromyalgia—increased cerebrospinal fluid in-
terleukin-8 levels. J Neuroimmunol. 2012;242(1-
2):33-8.  

76. Ang DC, Moore MN, Hilligoss J, Tabbey R. MCP-
1 and IL-8 as pain biomarkers in fibromyalgia: a 
pilot study. Pain Med. 2011;12(8):1154-61.  

77. Wallace DJ, Linker-Israeli M, Hallegua D, Silver-
man S, Silver D, Weisman MH. Cytokines play 
an aetiopathogenetic role in fibromyalgia: a hy-
pothesis and pilot study. Rheumatology (Oxford). 
2001;40(7):743-9.  

78. Geiss A, Rohleder N, Anton F. Evidence for an 
association between an enhanced reactivity of 
interleukin-6 levels and reduced glucocorticoid 
sensitivity in patients with fibromyalgia. Psycho-
neuroendocrinology. 2012;37(5):671-84.  

79. Kawasaki Y, Zhang L, Cheng J-K, Ji R-R. Cytokine 
mechanisms of central sensitization: distinct and 
overlapping role of interleukin-1β, interleukin-6, 
and tumor necrosis factor-α in regulating synap-
tic and neuronal activity in the superficial spinal 
cord. J Neurosci. 2008;28(20):5189-94. 


	How to cite this article 
	Keywords

