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ABSTRACT

Fibromyalgia (FM) is a multifaceted
chronic pain syndrome, predominantly
affecting women, and characterised by
a constellation of symptoms including
diffuse musculoskeletal pain, fatigue,
cognitive impairment and poor sleep
quality. Its complex pathophysiology
likely involves genetic, environmen-
tal and psychosocial factors. Recent
studies have raised the possibility that
the gut microbiome may influence FM
symptoms via the gut-brain axis, al-
though this hypothesis remains uncon-
firmed. This review aims to explore po-
tential associations between gut micro-
biome alterations, nutrition, and FM,
with particular attention to the limita-
tions of current evidence. While certain
studies have reported differences in the
gut microbiota composition of patients
with FM, these findings are preliminary
and often derive from small, heteroge-
neous cohorts. Likewise, faecal micro-
biota transplantation studies in animals
and limited human trials suggest a pos-
sible link to pain sensitivity, but further
validation is needed.

Nutritional interventions, including
prebiotics, probiotics and specific di-
etary strategies, have shown early
promise in modulating gut microbiota
and alleviating FM symptoms. Nutri-
ents such as magnesium, selenium and
omega-3 fatty acids, as well as antioxi-
dant compounds, may influence pain
and inflammation pathways, but de-
finitive clinical recommendations are
lacking. Given the emerging nature of
this field, larger and better-controlled
studies are required to clarify the role
of the gut microbiome and nutrition in
FM. A multidisciplinary management
strategy, integrating nutritional ap-
proaches cautiously and based on in-
dividual profiles, may offer benefits, al-
though no standard therapeutic guide-
lines currently exist.

Introduction

Fibromyalgia (FM) is a chronic con-
dition characterised by widespread
musculoskeletal pain, fatigue, cog-
nitive disturbances, and significant
sleep issues (1). This disorder, affect-
ing approximately 2-8% of the global
population, predominantly women, in-
volves a complex interplay of genetic,
environmental and psychosocial fac-
tors (2). With symptoms overlapping
other chronic illnesses, it demands a
multidimensional treatment approach
(3). FM is considered one of the disor-
ders associated with nociplastic pain, a
mechanistic term used to describe pain
that arises or is sustained by altered no-
ciception despite the absence of tissue
damage (4). Key symptoms are wide-
spread pain, fatigue, cognitive issues,
mood disorders, and gastrointestinal
problems are common, making diagno-
sis and management complex (5). The
gut microbiome has been hypothesised
to play a role in FM and other noci-
plastic disorders. Altered microbiome
composition in patients raises ques-
tions about dysbiosis’ role in height-
ened pain sensitivity and inflamma-
tion (6). The gut-brain axis, involving
bidirectional communication between
the gut and nervous system, is impli-
cated in the pathophysiology of FM,
necessitating further exploration into
the influence of the microbiome (7).
Ongoing clinical trials focus on anti-
inflammatory nutritional interventions,
targeting the underlying inflammatory
processes in FM (8, 9). Notably, fae-
cal microbiota transplantation (FMT)
from FM patients to germ-free mice
has reported induced pain hypersensi-
tivity, suggesting a direct link between
gut microbiota and FM pain. A pilot
study in humans showed reduced pain
following FMT from healthy donors,
highlighting the therapeutic potential
of FMT (10).
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One of the intriguing aspects of FM
is the potential link between dietary
choices and symptom severity. While
there is no specific dietary therapy for
FM, several studies have suggested
that nutrition may play a significant
role in influencing symptom presenta-
tion and overall quality of life for af-
fected individuals (11). Researchers
have explored how diet composition,
food sensitivities, and micronutri-
ent deficiencies may contribute to the
manifestation and exacerbation of FM
symptoms (12). Understanding these
dietary factors and their impact on the
condition is potentially relevant for
tailoring effective treatment strategies.
Dietary interventions such as prebiot-
ics, probiotics, and personalised di-
etary plans show promise in modulat-
ing the gut microbiome and alleviating
symptoms, suggesting a potential for
personalised treatment strategies (13).
The exact cause remains unclear, but
emerging research suggests that the gut
microbiome and nutritional status may
play critical roles in modulating symp-
toms and influencing the disease’s
pathophysiology (14). The present re-
view explores the ways in which inter-
actions between the gut microbiome,
dietary patterns, and FM can inform
potential nutritional interventions for
managing this multifaceted syndrome.

Gut microbiome and its role

in the disease

Recent literature has increasingly illu-
minated the pivotal role of the gut mi-
crobiome in maintaining overall health
and immune function (15). The human
gut harbours trillions of microorgan-
isms, including bacteria, viruses, fungi
and other microbes, which collectively
contribute to a complex and dynamic
ecosystem essential for our well-being
(16). Studies have shown that a diverse
and balanced gut microbiome is poten-
tially relevant for efficient digestion,
nutrient absorption, and the production
of vital metabolites such as short-chain
fatty acids (17). These metabolites play
a significant role in modulating im-
mune responses and maintaining the
integrity of the gut barrier, thus pre-
venting pathogenic invasions and sys-
temic inflammation (18). Moreover,

Clinical and Experimental Rheumatology 2025

Nutrition and gut microbiome in fibromyalgia / S. Shtrozberg et al.

emerging research has linked dysbio-
sis, or the imbalance of gut microbes,
to various chronic diseases (19). Thus,
alterations in the gut microbiome com-
position have been associated with
metabolic disorders like obesity and
type 2 diabetes (20), as well as autoim-
mune conditions such as inflammatory
bowel disease (IBD) (21) and rheuma-
toid arthritis (22). The gut-brain axis,
a bidirectional communication network
between the gut and the brain, also un-
derscores the microbiome’s influence
on mental health, with implications for
conditions like depression and anxiety
(23).

Interventions targeting the gut micro-
biome, including probiotics, prebiot-
ics, dietary modifications, and faecal
microbiota transplantation, are being
explored as potential therapeutic strat-
egies (12, 13, 18). As our understand-
ing of the gut microbiome continues to
evolve, it becomes increasingly clear
that fostering a healthy microbial com-
munity is integral to preventing and
managing a wide array of health issues,
highlighting the gut microbiome’s cen-
tral role in human health (15).
Emerging research suggests a signifi-
cant association between gut microbi-
ome dysbiosis and the pathophysiology
of chronic pain in general, and FM, in
particular (23). Several studies have
reported distinct alterations in the gut
microbiome composition of individu-
als with FM compared to healthy con-
trols (24, 25). A pioneering study by
Minerbi et al. (25) found that the gut
microbiota of FM patients exhibited
a distinctive profile, with higher lev-
els of bacteria such as Flavonifractor
plautii and Parabacteroides merdae,
and lower levels of beneficial species
like Faecalibacterium prausnitzii. This
altered microbiome composition was
correlated with symptom severity, rais-
ing the hypothesis in the pathophysi-
ology of FM. Further supporting this
association, a 2021 study by Pimentel
et al. examined the gut microbiome
profiles of FM patients and reported
similar findings of dysbiosis (26). They
identified that these microbial imbal-
ances were correlated with symptom
severity, including pain levels, fatigue,
and cognitive dysfunction, commonly

referred to as “fibro fog.” The study
also suggested that gut dysbiosis might
contribute to the low-grade inflamma-
tion observed in FM patients, which
could exacerbate their symptoms.
Going beyond association, recent re-
search has provided compelling evi-
dence for a causal link between gut mi-
crobiome dysbiosis and FM. In ground-
breaking studies further conducted by
Minerbi et al. (25) as well as by Fang
et al. (27), FMT from individuals with
FM, but not from healthy controls, in-
duced persistent pain hypersensitivity
in germ-free mice. This pain hypersen-
sitivity was accompanied by alterations
in peripheral immune profiles, reduced
intraepidermal nerve fibre density, and
activation of spinal microglia, all of
which contributed to the development
of pain. Notably, the pain hypersensi-
tivity resolved after FMT from healthy
controls, further reinforcing the causal
role of the gut microbiome in FM pain.
A Mendelian randomisation study by
Wang et al. (28) further strengthened
the causal association between specific
gut microbiota genera and FM risk.
The study identified five genera with
significant causal associations: Copro-
coccus, Eggerthella and Lactobacillus
increased the risk of FM, while Fam-
ily XIITUCGOO01 and Olsenella reduced
the risk. These findings provide genetic
evidence for the causal role of gut mi-
crobiome dysbiosis in the pathogenesis
of FM. These findings pave the way
for further research into the underly-
ing mechanisms and potential micro-
biome-based therapeutic interventions
for this debilitating condition.

Gut microbiome and nutrition

in the management of fibromyalgia
Gut microbiome plays a potentially
relevant role in modulating the body’s
response to dietary nutrients, and this
interaction can significantly impact
the inflammatory and pain pathways
associated with FM (19). The gut mi-
crobiome is responsible for metabolis-
ing various dietary components, in-
cluding fibres, polyphenols, and other
phytochemicals. This metabolic activ-
ity produces a wide range of bioactive
metabolites, such as short-chain fatty
acids (SCFAs), indoles, and phenolic

991



Nutrition and gut microbiome in fibromyalgia / S. Shtrozberg et al.

Table I. Concepts investigated regarding the role of the microbiome in chronic pain.

Concept

Details

Role of gut microbiome in health and disease

The gut microbiome maintains overall health and immune function. It harbours trillions of microorgan-
isms that contribute to a dynamic ecosystem essential for well-being (15 16).

Dysbiosis and chronic diseases

Dysbiosis, or imbalance of gut microbes, is linked to chronic diseases such as obesity, type 2 diabetes,

IBD and rheumatoid arthritis (19-22).

Gut-brain axis and mental health

The gut-brain axis highlights the microbiome’s influence on mental health, affecting conditions like

depression and anxiety (23).

Interventions targeting gut microbiome

Probiotics, prebiotics, dietary modifications and faecal microbiota transplantation are potential thera-
peutic strategies for gut microbiome health (12, 13, 18).

Gut microbiome and chronic pain

Research shows a significant association between gut microbiome dysbiosis and chronic pain, includ-

ing fibromyalgia (23).

Gut microbiome and fibromyalgia

Studies reveal distinct alterations in the gut microbiome composition of fibromyalgia patients, with
specific bacterial profiles correlated with symptom severity (24-26).

Impact of gut microbiome-derived metabolites

Gut microbiome-derived metabolites, such as SCFAs, indoles and neuroactive compounds, modulate
inflammatory and pain pathways, influencing fibromyalgia management (16-18, 29-31).

compounds, which can exert profound
effects on host physiology (16-18).
Several studies have reported that the
gut microbiome-derived metabolites
can modulate inflammatory pathways
relevant to FM. For instance, SCFAs
like butyrate and propionate have been
shown to exhibit anti-inflammatory
properties by inhibiting the activation
of nuclear factor-kappa B (NF-«xB), a
key transcription factor involved in the
regulation of inflammatory responses
(18,19).

Additionally, certain gut bacteria can
produce indole derivatives, such as
indole-3-propionic acid (IPA), which
has been found to attenuate inflamma-
tion by inhibiting the production of pro-
inflammatory cytokines and promoting
the differentiation of regulatory T cells
(29). The gut microbiome-derived me-
tabolites can also modulate pain path-
ways and exert neuroprotective effects,
which are highly relevant in the context
of FM. For example, SCFAs like bu-
tyrate have been shown to exhibit anal-
gesic properties by modulating the ex-
pression of pain-related receptors and
ion channels in sensory neurons (30).
Furthermore, certain gut bacteria can
produce neuroactive metabolites, such
as gamma-aminobutyric acid (GABA)
and serotonin, which can influence pain
perception and modulate the activity of
the central nervous system (31). Given
the intricate relationship between the
gut microbiome, dietary nutrients, and
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inflammatory and pain pathways, die-
tary interventions aimed at modulating
the gut microbiome composition and
function have emerged as a promising
therapeutic approach for FM.
Strategies such as increasing the intake
of prebiotic fibres, which selectively
promote the growth of beneficial gut
bacteria, or supplementing with specific
probiotic strains known to produce anti-
inflammatory metabolites, have shown
promising results in reducing pain and
improving quality of life in FM patients
(32,33) (Table I).

Nutritional status and fibromyalgia
FM patients often exhibit distinct di-
etary patterns that deviate from recom-
mended nutritional guidelines. Several
studies have identified common dietary
trends and potential nutrient deficien-
cies or excesses in this population.

Reduced intake of nutrient-dense foods
Research indicates that individuals with
FM tend to consume fewer nutrient-rich
foods, such as dairy products, whole
grains, fresh fruits and fish, compared to
healthy controls and patients with other
rheumatic diseases (34). A cross-sec-
tional study by Arranz et al. (35) found
that FM patients had significantly lower
intakes of dairy products (OR=0.32),
whole grains (OR=0.59), fresh fruits
(OR=0.66), and fish (OR=0.64) com-
pared to healthy controls (2). Similar
reductions in these food groups were

observed when comparing FM patients
to those with rheumatoid arthritis. The
reduced consumption of nutrient-dense
foods in FM patients may contribute to
deficiencies in various essential nutri-
ents, including:

- Trace elements

Animal studies have shed light on the
significant role that trace elements such
as magnesium (Mg) and selenium (Se)
play in managing symptoms related to
FM, including muscle pain and weak-
ness. Elevated levels of Mg intake have
been associated with a reduction in
these symptoms, highlighting its poten-
tial protective benefits (36). Similarly,
Se deficiency has been linked to mus-
culoskeletal pain, a common complaint
in FM. Adequate Se intake, on the other
hand, has shown preliminary prom-
ise in protecting against tissue dam-
age from ischaemia and reperfusion, a
process that can exacerbate pain (37).
Mg deficiency not only contributes to
low-grade chronic inflammation but
may also elevate levels of substance P,
a neurotransmitter closely associated
with pain intensity in FM patients. This
deficiency could lead to a slight increase
in pro-inflammatory markers, like cy-
tokines and C-reactive protein (CRP),
potentially worsening FM symptoms
(38). In veterinary medicine, the impor-
tance of Se for muscle strength is well-
established, with conditions like white
muscle disease in animals highlighting
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the consequences of Se deficiency. This
condition, prevalent in areas with low
soil Se levels, underscores the protec-
tive role of Se supplementation, which
has been beneficial in animal models
for preventing ischemia-induced organ
damage (39). Research into the role of
trace elements like selenium, zinc, and
magnesium in FM presents a mixed
picture, with essential functions in cel-
lular redox balance and ATP production
at the centre of the debate (40). While
some trace elements are potentially rel-
evant for maintaining cellular health,
studies on their levels in FM patients
have yielded inconsistent results. For
instance, Rosborg et al. and Sakarya
et al. found no strong evidence linking
trace element abnormalities with FM
development, observing no significant
correlation between magnesium levels
and common FM assessment tools like
Tender Points, Visual Analogue Scale,
Fibromyalgia Impact Questionnaire,
and Beck Depression Inventory (36,
37). Conversely, Sendur et al. have re-
ported significantly lower serum levels
of zinc and magnesium in FM patients,
noting an association with tender points
and fatigue, yet found selenium levels
comparable to controls (38). Kim et al.
also noted lower levels of certain trace
elements, including magnesium, in the
hair of FM patients compared to healthy
controls (39). Meanwhile, Bazzichi et
al. observed an increase in magnesium
levels within platelet cells, suggesting
that disruptions in calcium-magnesium
homeostasis could be implicated in FM
pathogenesis (40).

- Iron and vitamin B12

Iron and ferritin levels in FM patients
have garnered attention due to the po-
tentially relevant role of iron as a co-
factor for enzymes in serotonin and
dopamine synthesis, which could influ-
ence FM aetiology. Research presents a
mixed view: Pamuk ez al. (43) observed
a higher FM prevalence in individuals
with iron deficiency, anaemia and tha-
lassaemia than in controls, suggesting
a potential link. However, Mader et
al. (44) countered this by reporting no
significant differences in iron levels or
iron store markers in FM patients, cast-
ing doubt on the benefits of iron sup-
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plementation for FM treatment. Adding
another layer, Ortancil et al. (45) found
that FM patients typically had lower
ferritin levels than controls, with levels
below 50 ng/ml significantly increas-
ing FM risk. This divergence in find-
ings highlights the complex nature of
FM and the need for further research to
clarify the role of iron in its pathophysi-
ology and management.

Gharibpoor et al. (46) conducted a
study examining the effects of vitamin
B12 supplementation on FM patients.
Administering a 1000 mcg daily dose of
oral vitamin B12, they aimed to assess
its impact on symptom severity and the
psychological well-being of FM suffer-
ers. Utilising the Revised Fibromyalgia
Impact Questionnaire (FIQR), Hospital
Anxiety and Depression Scale (HADS),
the 12-item Short-Form Health Survey
(SF-12), and the Pain Visual Analogue
Scale (pain-VAS), the study document-
ed patient conditions before and after
B12 treatment. Remarkably, the results
indicated significant improvements in
FIQR scores across all domains, along-
side a notable reduction in anxiety lev-
els. However, there were no significant
changes in depression, pain-VAS and
SF-12 scores post-treatment. This study
underscores the potential of vitamin
B12, specifically in a sublingual 1000
mcg daily form, as a promising adjunct
therapy for alleviating the severity of
FM symptoms and anxiety, highlight-
ing the nuanced role of nutritional sup-
plementation in FM management.

- Calcium and vitamin D

Lower dairy intake can lead to inad-
equate calcium and vitamin D levels,
which are potentially relevant for bone
health and muscle function (47). The
connection between vitamin D defi-
ciency and chronic muscle pain has
spurred significant research, although
findings on the benefits of vitamin D
supplementation in FM management
remain mixed, calling for further inves-
tigation to clarify its role in FM treat-
ment strategies (48, 49).

- Omega-3 fatty acids

Decreased fish consumption may result
in insufficient intake of anti-inflamma-
tory omega-3 fatty acids, which have

been associated with pain reduction and
improved quality of life in FM (50, 51).

- Amino acids

Studies indicate that patients with FM
tend to have lower plasma concentra-
tions of branched-chain amino acids
(BCAAs), valine, leucine, and isoleu-
cine and phenylalanine compared to
healthy individuals (52). This differ-
ence suggests a potential connection
between BCAA levels and FM, consid-
ering BCAAs are important for muscle
energy and protein synthesis. Research
by Bazzichi et al. (53) supports the
finding of lower BCAA levels in FM
patients and suggests this could be due
to gut malabsorption or a diet low in es-
sential amino acids, including BCAAs
and sulphur-containing amino acids.
Additionally, FM patients often show
low levels of tryptophan (54), an amino
acid related to serotonin production,
which is consistent with the observed
low serotonin levels in FM. These ob-
servations point to the relevance of
monitoring amino acid levels in FM
management, although the clinical im-
plications of these findings are still be-
ing explored.

- Fibre

Reduced intake of whole grains and
fruits can lead to inadequate fibre intake,
potentially affecting gut health and con-
tributing to gastrointestinal symptoms
common in FM (55).

Potential excesses and imbalances
While nutrient deficiencies are com-
mon, some studies have also reported
potential excesses or imbalances in
certain dietary components among FM
patients.

- High intake of processed foods

FM patients may consume more pro-
cessed and ultra-processed foods,
which can contribute to an excess in-
take of sodium, added sugars, and un-
healthy fats (56, 57).

- Imbalanced macronutrient ratios

Some studies have suggested that FM
patients may have an imbalanced ma-
cronutrient ratio, with a higher intake of
carbohydrates and lower intake of pro-
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tein, which can affect energy levels and
muscle function (57).

Oxidative stress

Oxidative stress has been hypoth-
esised as a possible contributor to the
pathophysiology of FM, although cur-
rent evidence remains inconclusive.
Experimental studies have shown that
oxidative stress can induce pain- and
depression-like behaviours in animal
models. For instance, in a reserpine-in-
duced model, oxidative imbalance was
associated with hyperalgesia, allodynia,
and depressive symptoms (58). Some
clinical studies have reported increased
oxidative damage markers, such as
malondialdehyde (MDA), and reduced
antioxidant defences, including super-
oxide dismutase (SOD), in FM patients
(59, 60). These findings have led to the
hypothesis that reactive oxygen species
(ROS) may contribute to mitochondrial
dysfunction, which could reduce ATP
production in neural and muscle tissues
and thereby exacerbate fatigue and pain
(60). Furthermore, oxidative stress may
promote the activation of inflammatory
pathways, including nuclear factor-kap-
pa B (NFxB) and pro-inflammatory
cytokines like TNF-a and IL-1f3, pos-
sibly influencing central and periph-
eral sensitisation (61). However, not
all findings are consistent. Notably, the
study by Chung et al. (62) did not re-
port significant differences in oxidative
stress between FM patients and healthy
controls. Although urinary F2-isopros-
tane levels were weakly associated with
fatigue, they showed no significant cor-
relation with pain, depression, or func-
tional capacity. These findings suggest
that oxidative stress may not be a gen-
eralised feature of FM, and its clinical
relevance remains uncertain. In conclu-
sion, while oxidative stress remains a
biologically plausible factor, its role in
FM is yet to be clearly established. Fur-
ther well-designed clinical studies are
needed to determine whether targeting
oxidative pathways can provide thera-
peutic benefit in FM.

Nutritional interventions and their
potential in fibromyalgia treatment
Dietary interventions have emerged as
a promising complementary approach
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in the management of FM. Several
studies and clinical trials have investi-
gated the effects of various nutritional
interventions on FM symptoms, with
some showing potential benefits. While
the existing evidence is promising, it is
important to note that many of the stud-
ies have limitations, such as small sam-
ple sizes, lack of blinding, and poten-
tial biases. Well-designed, larger-scale
clinical trials are needed to further
investigate the efficacy and long-term
effects of dietary interventions in the
management of FM.

- Lactose intolerance and fibromyalgia
Numerous studies have highlighted a
high prevalence of food intolerances,
including lactose intolerance, among
patients with FM. One study explored
the relationships between FM and food
intolerance, noting that many patients
report sensitivities to gluten and lac-
tose, which can exacerbate symptoms
such as musculoskeletal pain and gas-
trointestinal issues (63). Additionally,
a cross-sectional study analysed the
dietary habits of FM patients, finding
a significant prevalence of lactose in-
tolerance and symptom improvement
following a lactose-free diet (64). An-
other review emphasized that lactose
intolerance is common among FM pa-
tients, suggesting that managing food
intolerances could be key in alleviating
symptoms (65).

- Probiotic supplementation

Probiotic supplementation has been
explored as a potential intervention for
FM, as it can modulate the gut microbi-
ome composition and function. A clini-
cal trial by Roman et al. (66) reported
that supplementation with the probiotic
Bifidobacterium longum NCC3001 im-
proved cognitive function, anxiety, and
depression in women with FM.

A study performed by Merchant et al.
(67), highlights the positive impact of
Chlorella pyrenoidosa, a nutrient-rich
green algae, on body function and qual-
ity of life in FM patients. This algae’s
dense nutritional profile, featuring chlo-
rophyll, beta-carotene, vitamins, min-
erals, and dietary fibre, among other
compounds, offers a broad spectrum of
health benefits.

Additionally, the antioxidant supple-
ment Cellfood, with its comprehen-
sive blend of trace elements, minerals,
enzymes and amino acids, has shown
efficacy in combating oxidative stress,
not only in FM but also in neurode-
generative conditions (13). The role
of CoQ10, a potentially relevant mito-
chondrial bioenergetic component and
antioxidant, is also gaining attention
(68). Low levels of CoQ10 have been
linked to various disorders, including
FM, and supplementation is emerging
as a viable strategy for symptom relief
across multiple conditions.

In a study comparing the effects of a
nutraceutical supplement (Migratens),
containing coenzyme Q10, vitamin
D, alpha-lipoic acid, magnesium and
tryptophan, to acupuncture treatment
on FM in 60 female patients, interest-
ing findings emerged (69). Participants
were divided into two groups to re-
ceive either the provided supplement
or acupuncture according to traditional
Chinese medicine principles over three
months. The study assessed changes
in pain and quality of life using the
Fibromyalgia Impact Questionnaire
Score-Revised (FIQ-R) and the Fibro-
myalgia Severity Scale (FSS) at 1-, 3-,
and 6-months post-treatment initiation.
Of the 55 patients who completed the
study, those in the supplement group
experienced a significant reduction
in pain as early as one month into the
treatment, with continued improve-
ment at three months. Similarly, the
acupuncture group saw significant pain
relief at all measurement points. Both
treatments also led to improvements in
quality-of-life indicators.

The conclusion drawn from this study is
that supplements can offer an effective
treatment option for FM, comparable to
the benefits of acupuncture. The results
suggest that a combined or sequential
approach, utilising both nutraceuticals
and acupuncture, might enhance treat-
ment compliance and effectiveness in
managing the complex symptoms of
FM over the long term.

In a study by Hinchado et al. (70), the
impact of synbiotic supplementation
(synbiotics) mixtures of probiotics
(helpful gut bacteria) and prebiotics
(non-digestible fibres that help these
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bacteria grow), which includes pro-
biotics, zinc, selenium and vitamin
D, was explored in patients with FM
and chronic fatigue syndrome (CFS).
The research focused on examining
changes in pro-inflammatory and anti-
inflammatory cytokines, specifically
IL-8 and IL-10, alongside neuroen-
docrine biomarkers like cortisol and
DHEA, which play a role in the body’s
inflammatory and stress responses. The
findings revealed that synbiotic sup-
plementation led to notable improve-
ments in patients’ mental and physical
well-being. Participants reported sig-
nificant reductions in perceived stress,
anxiety, and depression levels, coupled
with enhanced quality of life in their
daily activities. Additionally, the sup-
plementation appeared to activate the
hypothalamic-pituitary-adrenal (HPA)
axis in a manner that could counter-
balance the heightened inflammatory
state, marked by elevated IL-8 levels,
typically observed in FM patients at the
start of the study. These results under-
score the potential benefits of synbiotic
supplementation in modulating the im-
mune and neuroendocrine responses in
individuals with FM and CFS, offering
a promising avenue for improving pa-
tient outcomes.

- Elimination diets

Dietary interventions are increasingly
explored as a potential strategy for
managing FM, with many patients self-
reporting changes in their diet post-di-
agnosis in hopes of symptom relief (8,
9, 11). Research into various dietary
patterns, such as uncooked vegan diets
rich in lactobacteria, vegetarian diets,
and specific nutrient-focused regi-
mens, have all shown some degree of
improvement in FM symptoms, includ-
ing reductions in pain, joint stiffness,
and improvements in overall quality of
life. Notably, the elimination of certain
excitotoxins like MSG and aspartame
has led to significant remissions in
symptoms for some, while gluten-free
diets have benefitted individuals with
overlapping conditions such as coeliac
disease and IBS alongside FM.
Despite these promising findings, a
systematic review by Lowry et al. (9)
in 2020 highlighted the challenges in
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drawing definitive conclusions from the
existing research. This review, which
encompassed 22 studies including 18
randomised control trials and four co-
hort studies, pointed out the varied na-
ture of nutritional interventions tested,
from vegan and low FODMAP diets to
supplementation with substances like
Chlorella green algae and coenzyme
Q10. While improvements in pain were
reported, the studies’ frequent method-
ological limitations, small sample sizes,
and potential biases limit the strength
of these findings. This indicates a clear
need for more comprehensive and well-
designed studies to fully understand the
impact of dietary interventions on FM
management.

In a recent study concluded in Lisbon,
Silva et al. (8) investigated the effects
of an anti-inflammatory and low FOD-
MAP (fermentable oligo-, di-, mono-
saccharides, and polyols) diet on pa-
tients with FM. The diet, which lasted
for three months, excluded gluten,
dairy, added sugars, and ultra-processed
foods. Post-intervention, the group fol-
lowing this diet showed significant im-
provements in several patient-reported
outcomes, including the Fibromyalgia
Impact Questionnaire Revised (FIQR),
Visual Analogue Scale (VAS) for pain,
Brief Pain Inventory (BPI), Fibromyal-
gia Severity Scale (FSS), gastrointes-
tinal symptom VAS (VAS_GI), Pitts-
burgh Sleep Quality Index (PSQI), and
the 36-Item Short Form Survey (SF36),
compared to the control group. No-
tably, inflammatory biomarkers such
as high-sensitivity C-reactive protein
(hs-CRP) and erythrocyte sedimenta-
tion rate (ESR) remained unchanged
in both groups. The study concluded
that dietary intervention was effective
in improving clinical outcomes for FM
patients, regardless of variables like
age, disease duration, changes in body
mass index, or body fat from baseline
to post-intervention.

The adoption of a lactose-free diet has
been reported to alleviate various symp-
toms in FM patients. For instance, a
study by Almirall et al. (64), highlight-
ed that patients who eliminated lactose
from their diet experienced reductions
in gastrointestinal discomfort and over-
all pain levels. This dietary adjustment

has been associated with improvements
in quality of life, suggesting that reduc-
ing the intake of lactose-containing
foods can decrease inflammation and
improve gut health, thereby positively
impacting FM symptoms.

- Excitotoxins

Excitotoxins are substances that can ex-
cite neurons in an abnormal and harmful
manner. Glutamate is the most diffuse
excitatory neurotransmitter in the cen-
tral nervous system and at high concen-
trations it can overexcite and cause neu-
ron death. Several authors have hypoth-
esised that the excitotoxin elimination
diet could affect central sensitisation
by altering excitatory neurotransmis-
sion in the CNS and also the exclusion
of aspartame from the diet resulted in
a complete regression of FM symptoms
(71). Vellisca et al. (72), on the other
hand, in a controlled study showed that
the discontinuation of dietary monoso-
dium glutamate (MSG) and aspartame
did not improve clinical symptoms sig-
nificantly. However, future research on
the role of dietary excitotoxins in FM is
warranted.

- Gluten-free diets

FM patients frequently report gastro-
intestinal issues like abdominal pain,
bloating and altered bowel habits, mir-
roring symptoms of irritable bowel syn-
drome (IBS), which is observed in 25—
81% of FM individuals (73). While FM
appears more prevalent among those
with coeliac disease (CD), the occur-
rence of CD within the FM population
does not seem to exceed the general
population rates (74). However, there is
a growing discourse around a subset of
FM patients potentially benefiting from
a gluten-free diet, indicating possible
subclinical CD or non-coeliac gluten
sensitivity (NCGS). NCGS, sharing
symptomatology with FM, is being ex-
plored as an underlying factor for FM
symptoms. The dietary elimination of
gluten has shown preliminary promise
in improving FM symptoms, suggesting
NCGS as a possible contributor (11).
Yet, the exact relationship between glu-
ten sensitivity and FM warrants further
investigation to solidify dietary recom-
mendations for FM management.
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Potential benefits of dietary
interventions

Studies have reported various potential
benefits of dietary interventions in FM,
including:

Reduction in pain and fatigue. Several
studies indicate that specific dietary in-
terventions, including vegetarian and
low-FODMAP diets, can significantly
reduce pain and fatigue in FM patients
(13,75).

Improved sleep quality. Dietary chang-
es, especially those reducing inflamma-
tory foods, have been linked to better
sleep quality in FM patients (34, 35).
Enhanced cognitive function. Nutri-
tional interventions that focus on bal-
anced diets rich in vitamins and min-
erals can improve cognitive function,
often referred to as fibro fog (76).
Reduced inflammation. Anti-inflammato-
ry diets can help decrease the overall in-
flammatory response in the body, which
is beneficial for managing FM symptoms
(77). Improved gastrointestinal health.
Low-FODMAP diets have been shown
to alleviate gastrointestinal issues that are
common in FM patients (11).

Better quality of life. Overall improve-
ments in the quality of life have been
noted in patients who adhere to specific
dietary guidelines tailored for FM (51).

Conclusions and future directions

The relationship between gut micro-
biome dysbiosis, nutrition and FM is
an emerging field of interest, but cur-
rently remains largely speculative.
While some studies have reported al-
tered microbiome compositions in FM
patients and correlations with symptom
severity, these findings are preliminary
and often lack replication in larger,
independent cohorts. The suggestion
of a causal link, such as the one pro-
posed by FMT studies in animal mod-
els, remains unconfirmed in clinical
settings. Nutritional interventions, in-
cluding specific diets, probiotics, and
micronutrient supplementation, have
been explored as potential strategies
to modulate FM symptoms. However,
the evidence supporting their efficacy
is inconsistent and limited by methodo-
logical weaknesses, such as small sam-
ple sizes, lack of blinding, and placebo
effects. Furthermore, many proposed
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mechanisms linking nutrition, microbi-
ota and pain, such as modulation of ox-
idative stress, inflammatory signalling,
or neurotransmitter metabolism, are
biologically plausible but not clinically
validated. From a clinical perspective,
there is currently insufficient evidence
to recommend microbiome-based or
dietary interventions as standard treat-
ment for FM. Nevertheless, given the
low risk of harm, individualised nutri-
tional counselling may be considered
within a multidisciplinary framework,
particularly for patients with specific
dietary sensitivities or comorbid gas-
trointestinal symptoms. In conclusion,
future research should focus on well-
designed, large-scale studies that criti-
cally assess the role of gut microbiome
alterations and nutritional strategies in
FM. Only through rigorous investiga-
tion can we determine whether these
associations represent meaningful tar-
gets for diagnosis or therapy, or rather
epiphenomena with limited translation-
al relevance.

Take home messages

e There is a significant link between
gut microbiome dysbiosis and FM.

» Specific bacteria in FM patients cor-
relate with symptom severity.

e Faecal microbiota transplantation
(FMT) studies suggest causality be-
tween dysbiosis and FM pain.

e Nutritional interventions (prebiot-
ics, probiotics and personalised di-
ets) show promise.

» Key nutrients are: magnesium, sele-
nium, omega-3 fatty acids.

* Antioxidants and anti-inflammatory
nutrients (e.g. SCFAs, vitamins) are
beneficial.

e C(Clinical recommendations: to assess
FM patients’ dietary patterns and gut
health, to implement personalised
dietary interventions and to monitor
nutritional status and address defi-
ciencies.
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