Review

Therapeutic advances in fibromyalgia:

one year in review 2026

L. Bazzichi', M. Di Carlo?, F. Salaffi2, S. Farah?, F. Porta®, J.N. Ablin*,
G. Varrassi’, F. Galli®, D. Fornasari’, M. Carotti®, A. Alciati®'°, G. Pellegrino',
A. Batticciotto!', D. Lucini'?, R. Casale'*'*, M. Di Franco', P. Sarzi-Puttini'-'3,
C. Iannuccelli'®on behalf of the Pain Study Group of the Italian Society of

Rheumatology (SIR)

Affiliations: see page 1079.

Laura Bazzichi, MD

Marco Di Carlo, MD

Fausto Salaffi, MD, PhD
Sonia Farah, Eng

Francesco Porta, MD

Jacob N. Ablin, MD

Giustino Varrassi, MD, PhD
Federica Galli, PhD, PsyD
Diego Fornasari, MD

Marina Carotti, MD
Alessandra Alciati, MD

Greta Pellegrino, MD

Alberto Batticciotto, MD, PhD
Daniela Lucini, MD

Roberto Casale, MD, PhD
Manuela Di Franco, MD
Piercarlo Sarzi-Puttini, MD
Cristina lannuccelli, MD, PhD

Please address correspondence to:

Laura Bazzichi

Reumatologia,

IRCCS Ospedale Galeazzi-Sant’ Ambrogio,
Via Cristina Belgioioso 173,

20157 Milano, Italy.

E-mail: l.bazzichi@ gmail.com

Received on May 14, 2026, accepted in
revised form on May 26, 2026.

Clin Exp Rheumatol 2026; 44: 1069-1081.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2026.

Key words: fibromyalgia, central
sensitisation, pharmacological
therapy, complementary therapies,
neuromodulation, gut-brain axis,
phenotype-driven treatment

Competing interests: none declared.

Clinical and Experimental Rheumatology 2026

ABSTRACT

Fibromyalgia (FM) is a chronic noci-
plastic pain syndrome characterised by
widespread pain, fatigue, sleep distur-
bances and cognitive impairment, with
a significant impact on health-related
quality of life (HRQoL). Despite the
availability of several therapeutic op-
tions, management remains challeng-
ing and often requires a personalised
and multidimensional approach.

Over the past year, growing attention
has been directed toward both emerg-
ing pharmacological strategies and
innovative non-pharmacological in-
terventions. Among pharmacological
treatments, low-dose naltrexone (LDN)
continues to show potential benefits
in modulating neuroinflammation and
central sensitisation. Cannabinoids and
other neuromodulatory agents have
also been investigated, with preliminary
evidence suggesting a role in symptom
control. In addition, novel approaches
involving serotonergic modulation, in-
cluding psychedelic compounds such as
psilocybin, are being explored in early-
phase studies.

Intravenous lidocaine remains a po-
tential option in selected refractory pa-
tients, although recent evidence has not
substantially expanded its clinical role.
Similarly, interest in nutraceuticals and
antioxidant compounds is increasing,
particularly in relation to mitochondri-
al function and oxidative stress.
Non-pharmacological interventions re-
main a cornerstone of FM management.
Recent studies highlight the importance
of structured physical activity, including
supervised exercise programs and digi-
tally supported rehabilitation. Emerg-

ing approaches such as neuromodula-
tion techniques, including non-invasive
brain stimulation and vagal nerve stim-
ulation, are gaining attention. Comple-
mentary and body-oriented interven-
tions are also being explored for their
potential impact on pain perception and
emotional well-being.

Overall, current evidence supports a
biopsychosocial and multimodal ap-
proach, integrating pharmacological
and non-pharmacological strategies
tailored to individual patient profiles.
Future research should focus on better
phenotyping of patients and on identi-
fying predictors of treatment response
to optimise personalised management.

Introduction

Fibromyalgia (FM) is a chronic and
complex pain syndrome, currently
classified among nociplastic pain con-
ditions, characterised by widespread
musculoskeletal pain, fatigue, non-
restorative sleep, and cognitive dis-
turbance. The disorder predominantly
affects women and is frequently asso-
ciated with multiple comorbidities, in-
cluding mood disorders, irritable bowel
syndrome and other functional somatic
syndromes. Despite its high prevalence
and significant impact on HRQoL, FM
remains a challenging condition in both
diagnosis and management.

Over the last decade, increasing evi-
dence has shifted the understanding of
FM from a purely peripheral or inflam-
matory condition to a disorder involv-
ing central pain processing, with al-
terations in pain modulation, neuroin-
flammation and possible contributions
from neuroendocrine and autonomic
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dysfunction. However, the heterogene-
ity of clinical presentations suggests
that FM likely represents a spectrum of
conditions rather than a single entity,
reinforcing the need for individualised
therapeutic strategies.

From a therapeutic perspective, current
management is based on a multidimen-
sional approach integrating pharmaco-
logical and non-pharmacological inter-
ventions. Nevertheless, conventional
treatments often provide only partial
relief, and a substantial proportion of
patients remain symptomatic, high-
lighting the need for novel and more
effective strategies.

In this context, the past year has seen
growing interest in emerging therapies
targeting central sensitisation, neuroim-
mune mechanisms, and the biopsycho-
social dimensions of the disease. At the
same time, innovations in non-pharma-
cological approaches, including digital
health interventions and neuromodula-
tion techniques, are contributing to re-
shape the therapeutic landscape.

The aim of this review is to provide
an updated overview of the most rel-
evant therapeutic advances in FM over
the last year, with a particular focus on
emerging treatments and innovative
approaches that may contribute to a
more personalised and effective man-
agement of this condition.

Pharmacological therapies in
fibromyalgia: innovations and
repositioning

In recent years, advances in the phar-
macological management of FM have
been driven less by the introduction of
entirely new drug classes and more by
a progressive refinement of existing
treatments, the development of new for-
mulations, and an improved understand-
ing of the neurobiological mechanisms
underlying nociplastic pain. The 2025
literature confirms this trend, highlight-
ing a shift toward mechanism-based and
domain-oriented therapeutic strategies.
Among emerging pharmacological op-
tions, the most relevant innovation is
represented by sublingual cycloben-
zaprine (TNX-102 SL), which received
regulatory approval in the United States
in August 2025 (1). Unlike traditional
oral formulations, this sublingual prep-
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aration allows rapid transmucosal ab-
sorption and a pharmacokinetic profile
better aligned with nighttime admin-
istration, targeting sleep disturbances,
one of the core domains of FM.
Evidence supporting its use derives
from randomised trials and recent meta-
analyses. In a pooled analysis of four
randomised controlled trials including
1,684 patients, TNX-102 SL signifi-
cantly increased the proportion of pa-
tients achieving =30% and =50% pain
reduction compared with placebo, and
improved patient global impression of
change (2). However, the impact on
overall disease burden, as measured by
the revised Fibromyalgia Impact Ques-
tionnaire (FIQR), was not consistently
significant, suggesting that its clinical
benefit may be more domain-specific,
particularly on pain and sleep. A second
meta-analysis involving nearly 2,000
patients confirmed modest but statisti-
cally significant improvements in daily
pain scores, sleep quality and quality of
life, with a generally acceptable toler-
ability profile, although transient oral
adverse effects and sedation were more
frequent (3).

These findings position TNX-102 SL as
a meaningful innovation from a regula-
tory and pharmacokinetic standpoint,
but not as a breakthrough in terms of
overall disease modification.

Another area of renewed interest con-
cerns skeletal muscle relaxants, a het-
erogeneous class including cycloben-
zaprine, tizanidine, and baclofen. A
recent meta-analysis of 14 randomised
trials (n=1,851) evaluated their effects
across multiple domains, including
pain, sleep, fatigue, depressive symp-
toms, and HRQoL (4). The results indi-
cate a small but statistically significant
reduction in pain, accompanied by im-
provements in sleep and, to a lesser ex-
tent, depressive symptoms. In contrast,
the effect on fatigue and global disease
impact appears limited.

Importantly, these benefits are coun-
terbalanced by a higher incidence of
adverse events, particularly sedation,
fatigue and sensory disturbances, lead-
ing to increased treatment discontinua-
tion. Within this class, cyclobenzaprine
remains the most extensively studied
agent, whereas data on other muscle re-

laxants are sparse and less conclusive.
Overall, these findings support a selec-
tive and phenotype-driven use, particu-
larly in patients with prominent sleep
disturbances or myofascial features.
Among repositioned therapies, low-dose
naltrexone (LDN) represents one of the
most discussed options. Although a re-
cent meta-analysis did not demonstrate
superiority over controls in chronic pain
overall, a signal of efficacy emerged
in the FM subgroup (5). The proposed
mechanism involves modulation of mi-
croglial activation and downstream neu-
roinflammatory pathways, including re-
duction of pro-inflammatory cytokines
and central sensitisation processes.
However, the current evidence remains
limited by small sample sizes, heteroge-
neity, and methodological constraints.
Intravenous lidocaine remains a po-
tential option in selected refractory
patients, particularly in the context of
central sensitisation, although recent
evidence has not substantially expanded
its clinical role and its use remains lim-
ited to specialised settings.

An even more experimental field is that
of psychedelic compounds, including
psilocybin, LSD (lysergic acid dieth-
ylamide), and DMT (N,N-dimethyl-
tryptamine). Recent reviews suggest
that these agents may modulate pain
perception through 5-HT2A (seroto-
nin) receptor activation, enhancement
of neuroplasticity, and reorganisation of
affective-cognitive networks involved
in chronic pain (6). Their potential rele-
vance to FM lies in the overlap between
nociplastic pain, mood disorders, and
altered central processing. However,
clinical evidence in FM is currently
lacking.

At the interface between pharmacol-
ogy and supportive therapy, nutraceu-
tical approaches continue to generate
interest. High-dose omega-3 supple-
mentation has been associated with
improvements in pain indices (WPI,
VAS), symptom severity, and func-
tional scores (FIQR), possibly through
anti-inflammatory and  membrane-
modulating effects (7). Similarly, com-
binations including CoQ10 (coenzyme
Q10), magnesium, and tryptophan have
shown beneficial effects on pain, sleep
and functional impact, although prima-
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Table I. Pharmacological therapies in FM.

Therapy/class Mechanism of action Evidence Clinical benefit Limitations Suggested clinical
(2025) phenotype

SNRIs (duloxetine, milnacipran) Descending modulation; (9, 10) ~30-50% responders;  Variable response Anxiety/depression

neuroimmune effects pain + mood
Gabapentinoids (pregabalin, 020 calcium channels (11,12) Pain + sleep Sedation, weight gain  Sleep disturbance
gabapentin)

Cyclobenzaprine SL (TNX-102 SL) Sleep modulation (2,3) Pain + sleep Limited FIQR effect =~ Hyperarousal

Skeletal muscle relaxants Central muscle tone 4) Small effect AEs, discontinuation ~ Myofascial

Low-dose naltrexone (LDN) Microglial modulation @) Subgroup benefit Limited data Neuroimmune

Psychedelics 5-HT2A, neuroplasticity (6) Theoretical rationale ~ No FM trials Pain + trauma

Omega-3 (high-dose) Anti-inflammatory 7) Pain reduction Small studies Metabolic

CoQ10 + Mg + tryptophan Mitochondrial support ®) Pain + sleep No fatigue effect Fatigue phenotype

Pharmacological therapies in FM provide moderate and domain-specific benefits, mainly on pain, sleep and mood, with substantial interindividual variability
and limited impact on overall disease burden.

Table II. Manual and complementary therapies in fibromyalgia (2025 evidence).

Therapy/approach Mechanism of action Evidence (2025) Clinical benefit Limitations Suggested clinical
phenotype

Acupuncture Modulation of nociceptive Systematic reviews Small but significant Heterogeneity; Chronic pain,
pathways; endogenous opioid and comparative pain reduction; sham effects somatic symptoms
release; autonomic regulation studies (52, 56) improvement in

function

Dry needling Trigger point inactivation; Clinical/comparative ~ Local pain reduction Operator-dependent; Myofascial

reduction of peripheral studies (52) limited long-term phenotype

nociceptive input

data

Myofascial release/manual
therapy

Soft tissue modulation; muscle
relaxation; central pain
modulation

Systematic/
observational
data (53)

Short-term
improvement in
pain, stiffness, sleep

Limited durability

Muscle tension,
stiffness

Massage/lymphatic
techniques

Autonomic modulation; |
sympathetic activity; improved
circulation

Clinical studies/
reviews (53)

Improvement in
pain, anxiety, sleep

Poor standardisation

Dysautonomia,
anxiety

Body-oriented therapies Modulation of interoception and Mechanistic/qualita- Improved body Limited RCT High somatic
body representation tive studies (43, 54) awareness and evidence awareness
coping
Multimodal complementary Integrated peripheral + central Meta-analyses/ Greater benefit Hard to isolate Multidomain
approaches modulation integrative studies when integrated effects phenotype

(39-43)

Manual and complementary therapies show modest but clinically relevant effects, mainly on pain, muscle tension and sleep. The 2025 evidence supports
their use as adjunctive and tailored interventions, particularly when integrated into multimodal treatment programs rather than used as stand-alone therapies.
RCT: randomised controlled trial.

ry endpoints such as fatigue were not
consistently improved (8).

In parallel with these emerging strat-
egies, established pharmacological
treatments, particularly serotonin-nor-
epinephrine reuptake inhibitors (SN-
RIs) and gabapentinoids, remain the
cornerstone of FM management, al-
though their role has been reinterpreted
in light of recent evidence.

Overall, these agents provide moder-
ate efficacy, with approximately 30-
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50% of patients achieving clinically
meaningful pain reduction, but with
substantial interindividual variability
(9, 10). This has led to a paradigm shift
from a disease-centred to a patient-
and mechanism-centred approach, in
which treatment is tailored according
to dominant symptom domains and co-
morbidities.

SNRIs, such as duloxetine and mil-
nacipran, act by enhancing descending
inhibitory pathways through increased

availability of serotonin and norepi-
nephrine. Recent data highlight the
particularly relevant role of the noradr-
energic system in modulating spinal
nociceptive transmission (10). In ad-
dition to their neuronal effects, mono-
aminergic agents may also influence
neuroimmune mechanisms, includ-
ing microglial activation and cytokine
production (e.g. TNF-a, IL-1f3, IL-6),
thereby contributing to the modulation
of central sensitisation (10).
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Gabapentinoids, particularly pregaba-
lin, remain among the most evidence-
supported agents for nociplastic pain,
acting via modulation of voltage-gated
calcium channels (020 subunit) and re-
duction of excitatory neurotransmitter
release. However, recent literature has
increasingly focused on safety. Gabap-
entin has been associated with weight
gain in up to 25% of patients, sedation,
and increased risk of respiratory depres-
sion, particularly when combined with
opioids or other sedatives (11). Despite
these concerns, a large observational
study involving more than 57,000 older
adults found no increased risk of falls
compared with duloxetine (HR 0.52),
suggesting a complex and context-de-
pendent safety profile (12).

Taken together, the 2025 evidence does
not introduce a large number of new
pharmacological agents but significantly
refines the clinical positioning of exist-
ing therapies, emphasising the need for
individualised, multidomain, and mech-
anism-oriented treatment strategies.
Most agents act through central mecha-
nisms, including modulation of de-
scending inhibitory pathways (SNRIs),
synaptic transmission (gabapentinoids)
and neuroimmune processes. Emerging
therapies, such as low-dose naltrexone
and psychedelics, further support the
role of neuroinflammation and neuro-
plasticity, although evidence remains
preliminary.

Treatment response is highly variable
across clinical profiles, with different
drug classes showing greater efficacy
in specific clinical profiles (e.g. mood
disorders, sleep disturbance, myofas-
cial features).

Collectively, the 2025 evidence sup-
ports a transition toward a mechanism-
based, pharmacological approach, inte-
grated within multimodal management
strategies (Fig. 1).

Take-home messages

e No major breakthrough drugs
emerged in 2025, but the field is
evolving through new formulations,
drug repositioning, and mechanism-
based approaches rather than novel
molecules.

* SNRIs and gabapentinoids remain
the pharmacological backbone, with
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moderate efficacy and significant in-
terindividual variability, confirming
the need for personalised treatment
strategies.

* Cyclobenzaprine sublingual (TNX-
102 SL) represents the most rele-
vant innovation, improving pain and
sleep, although its impact on overall
disease burden remains limited.

* Emerging therapies, such as low-
dose naltrexone and psychedelics,
highlight a shift toward neuro-
immune modulation and central
mechanisms, but current evidence
remains preliminary.

e Overall, the 2025 evidence supports
a transition from a “one drug fits
all” approach to a phenotype-driven,
multidomain treatment model, tar-
geting pain, sleep, mood, and fatigue.

Non-pharmacological therapies in
fibromyalgia: current innovations
and multimodal approaches

Exercise and rehabilitation

Exercise remains the most consistently
supported non-pharmacological in-
tervention in FM. The 2025 literature
confirms that the main innovation is
not simply “exercise”, but how exer-
cise is delivered, supervised and main-
tained over time. Notably, exercise has
a crucial role, being able to improve
some etiopathogenetic mechanisms as
well as related behaviours/conditions
(stress, obesity, unhealthy lifestyle).
Furthermore, exercise helps to prevent/
manage other chronic diseases, which
may affect FM patients, and to foster
well-being and healthy ageing. Ac-
cording to the available literature, the
most effective programs result from a
structured and personalised exercise
prescription, encompassing a clear
definition of modality, intensity, fre-
quency, duration and progression of
physical activity, tailored on FM pa-
tient’s conditions, FM severity, needs
and clinical goals. Since FM symptoms
can represent actual barriers to exercise
execution, progression of exercise dose
is mandatory to foster patient compli-
ance. It is crucial to start with a low-
demanding protocol and progressively
increase intensity only when the pa-
tient feels she/he can manage it with-
out adverse effects (13). Comparative

exercise studies also suggest that dif-
ferent exercise modalities may variably
influence pain, fatigue and functional
outcomes, supporting the need for in-
dividualised rehabilitation strategies
in FM patients (14). Digital and super-
vised rehabilitation represents one of
the most relevant 2025 developments.
Zhang et al. (15) evaluated a remote
network technology-supervised exer-
cise program combined with prega-
balin and duloxetine. Both supervised
and unsupervised groups improved,
but long-term supervised exercise pro-
duced more reliable improvements in
pain, sleep and HRQoL, supporting the
role of adherence, feedback and struc-
tured follow-up.

Aquatic exercise also remains relevant.
Although some studies included mixed
rheumatic populations or ME/CFS
cohorts, the overall message is that
low-to-moderate intensity, self-paced
aquatic activity may be useful for pa-
tients with fatigue, poor tolerance to
land-based exercise or fear of symptom
worsening (16, 17). The AquaHigh tri-
al, however, did not show superiority of
high-intensity interval aquatic training
over moderate continuous aquatic train-
ing in Patient-Reported Outcome Meas-
ures (PROMs) and quality-adjusted life
years (QALYs), suggesting that inten-
sity alone is not the key factor (17).
Mind-body exercise approaches are
also gaining attention. Qigong and
Ba-Duan-Jin studies suggest improve-
ments in pain, fatigue, sleep, mood and
function. In the RCT comparing Ba-
Duan-Jin with pregabalin, both inter-
ventions improved pain, fatigue, sleep
and depression, with sustained benefits
at follow-up; exploratory functional
Magnetic Resonance Imaging (fMRI)
data suggested possible modulation of
brain networks, especially the parahip-
pocampal gyrus (18, 19).
FIBROWALK and BBAT (Basic Body
Awareness Therapy) represent struc-
tured multidomain rehabilitation mod-
els. FIBROWALK studies support the
feasibility of online or blended pro-
grams, while BBAT delivered online
showed effects comparable to face-to-
face therapy (20). These findings point
toward accessible, scalable and pheno-
type-oriented rehabilitation.

Clinical and Experimental Rheumatology 2026
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Figure 1. Mechanism-based pharmacological management
of fibromyalgia (2025)

Nociplastic pain — Central sensitization — Multidimensional symptoms
THERAPIES MECHANISM CLINICAL TARGET
1. DESCENDING SNRIs 1 Serotonin (5-HT) « Pain
MODULATION (duloxetine, | 1 Norepinephrine (NA) + Mood ‘/’
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_ (psychedelics®) pathways
KEY MESSAGE
Pharmacological treatments act on different mechanisms and symptom domains,
but efficacy is moderate and highly variable across patients.
No single drug is effective for all patients.
* Evidence still preliminary.

\

Fig. 1. Mechanism-based pharmacological management of fibromyalgia.

Pharmacological treatment of fibromyalgia is increasingly conceptualised as a mechanism-based approach, targeting distinct components of nociplastic pain,
including impaired descending inhibition, synaptic hyperexcitability, sleep dysregulation, and neuroimmune activation. Current drug classes act on specific
neurobiological pathways. SNRIs enhance descending inhibitory control, gabapentinoids reduce neuronal hyperexcitability, and cyclobenzaprine primarily
modulates sleep architecture. Emerging therapies, such as low-dose naltrexone and psychedelic compounds, further support the relevance of neuroinflam-
mation and neuroplasticity in symptom generation. However, these mechanisms translate into domain-specific clinical effects, mainly involving pain, sleep,
and mood, with limited impact on fatigue and global disease burden. A key finding from the 2025 literature is the marked interindividual variability in
treatment response, suggesting that pharmacological efficacy is strongly dependent on the patient’s dominant clinical and biological profile. Accordingly,
pharmacological therapy should not be viewed as a uniform strategy, but rather as a targeted intervention aligned with underlying mechanisms and integrated
within a broader multimodal treatment framework.
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Clinical implications: exercise should
remain first-line, but the 2025 evidence
supports moving from generic advice
to structured, supervised, personalised
and digitally supported programs, es-
pecially in patients with low adherence
or high fatigue (13, 20, 21) (Fig. 2).

Take-home messages

* Exercise remains the most evidence-
supported non-pharmacological in-
tervention in FM, particularly when
personalised and progressively adapt-
ed to symptom severity (13-20).

e The 2025 literature emphasises that
treatment delivery (supervision, ad-
herence and digital support) may
be more important than the specific
type of exercise itself (14, 19, 20).

* Mind-body approaches such as Qi-
gong and Ba-Duan-Jin may improve
pain, fatigue, sleep and emotional
well-being, with possible effects on
brain network modulation (18, 19).

e Structured and phenotype-oriented
rehabilitation programs should be
preferred over generic exercise rec-
ommendations, especially in patients
with fatigue, low adherence or fear-
avoidance behaviors (13, 19-21).

Instrumental therapies and
neuromodulation

The 2025 literature shows increasing
interest in instrumental and neuromodu-
latory approaches, but the evidence re-
mains heterogeneous. These interven-
tions target central sensitisation, auto-
nomic imbalance and neuroplasticity,
but most data derive from small trials or
heterogeneous reviews.

Among neuromodulation techniques,
Transcranial Direct Current Stimula-
tion (tDCS) is one of the most studied.
A narrative review including 31 RCTs
suggests that tDCS, particularly target-
ing Primary Motor Cortex (M1) or Dor-
solateral Prefrontal Cortex (DLPFC),
may reduce pain, although effects on
fatigue, mood and sleep are less con-
sistent (22). A recent RCT (randomised
controlled trial) showed that dual site
tDCS combined with therapeutic ex-
ercise improved fatigue, sleep quality
and HRQoL (23). However, another
study found that adding M1-tDCS to
mindfulness abolished some benefi-
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cial effects of mindfulness on emotion
regulation, indicating that protocol in-
teractions are complex (24).
Neurofeedback is an emerging ap-
proach. EEG-based neurofeedback tar-
geting the pregenual anterior cingulate
cortex (pgACC) and the primary soma-
tosensory cortex (S1) connectivity was
feasible and safe, but showed compara-
ble improvements in active and placebo
groups, questioning current efficacy de-
spite strong mechanistic rationale (25).
Vagal nerve stimulation is also increas-
ingly studied. Reviews on transcutane-
ous auricular Vagal Nerve Stimulation
(taVNS or tVNS) suggest potential ben-
efit across chronic pain conditions, in-
cluding FM, likely through modulation
of autonomic balance and inflammatory
pathways, but protocols and outcomes
remain highly variable (26).

Virtual reality (VR) and photobiomodu-
lation are additional emerging areas.
VR-based interventions show poten-
tial improvements in pain, fatigue and
HRQoL, although evidence remains het-
erogeneous (27, 28). Photobiomodula-
tion appears promising, particularly for
fatigue, but lacks standardisation (29).
Shockwave therapy has also been ex-
plored. Although some studies did not
show statistically significant differ-
ences, clinically meaningful improve-
ments in pain and patient-reported
outcomes suggest a possible role in
selected patients (30).

Practical interpretation: instrumental
therapies should be considered adjunc-
tive and phenotype-driven, particularly
in refractory patients, but are currently
limited by heterogeneity and lack of
standardised protocols (Fig. 2).

Take-home messages

e Neuromodulation techniques such
as tDCS and vagal nerve stimula-
tion target central sensitisation, au-
tonomic imbalance and neuroplasti-
city mechanisms (22-26).

e Current evidence suggests modest
but potentially clinically relevant
benefits on pain, fatigue, sleep and
HRQoL, particularly when combined
with rehabilitation strategies (22).

* Neurofeedback, virtual reality and
photobiomodulation remain promis-
ing but still experimental approach-

es, limited by heterogeneous proto-
cols and small studies (24, 26-28).

e Instrumental therapies should cur-
rently be considered adjunctive and
phenotype-driven interventions rather
than stand-alone treatments (21-30).

Oxygen-ozone therapy

Oxygen-ozone therapy represents an
emerging complementary intervention
receiving increasing attention, although
evidence remains preliminary. Observa-
tional and retrospective studies on major
autohaemotherapy (MAH) consistently
show improvements in pain, functional
impact and HRQoL. Kuculmez (31) re-
ported a reduction in VAS from 9 to 3
after treatment, with sustained benefits
at 3 months. Usen et al. (32) confirmed
improvements in pain, FIQ, fatigue,
sleep and mood, with partial relapse at 6
months. Tertemiz et al. (33), in a larger
cohort, observed significant improve-
ments in VAS, FIQ, SF-36 and PSQI.
The most innovative contribution comes
from a randomised double-blind trial
using ozonated water enema, which
showed significant improvements in
pain, WPI, anxiety and sleep, along with
a reduction in duloxetine use and meas-
urable changes in the gut microbiome
(34).

Proposed mechanisms include modu-
lation of oxidative stress, activation of
antioxidant pathways, mitochondrial
effects, and regulation of inflammatory
mediators. The microbiota findings also
support a potential interaction with the
gut-brain axis.

Clinical positioning: oxygen-ozone
therapy may be considered an emerging
complementary option, particularly in
refractory or multisystem patients, but
remains limited by small sample sizes,
heterogeneous protocols and lack of
long-term controlled data (Fig. 2).

Take-home messages

e Observational and retrospective stud-
ies suggest that oxygen-ozone thera-
py may improve pain, fatigue, sleep
and HRQoL in FM patients (31-33).

¢ The randomised trial on ozonated wa-
ter enema represents one of the most
innovative findings of 2025, suggest-
ing possible modulation of the gut
microbiome and gut-brain axis (34).

Clinical and Experimental Rheumatology 2026
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Figure 2. Non-pharmacological management of fibromyalgia:
phenotype-driven, multidimensional model (2025)
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5 KEY MESSAGE
Non-pharmacological therapies are most effective when integrated and tailored to the

patient’s phenotype, needs and goals. Adherence and patient engagement are crucial.

Fig. 2. Multidimensional, phenotype-driven model of non-pharmacological therapies in fibromyalgia

Non-pharmacological management of fibromyalgia is based on a multidimensional framework, integrating exercise, psychological therapies, diet and mi-
crobiome modulation, neuromodulation techniques, and manual/complementary approaches. Each intervention targets specific pathophysiological mecha-
nisms, including central sensitisation, autonomic dysregulation, mitochondrial dysfunction, neuroimmune activation, and gut-brain axis alterations, and
contributes to the modulation of key clinical domains such as pain, fatigue, sleep disturbance, and functional impairment. A central concept emerging from
the 2025 literature is that treatment response is strongly phenotype-dependent. Clinically relevant subgroups include pain-dominant, sleep disturbance,
fatigue-dominant, psychological, and IBS/metabolic phenotypes. Accordingly, non-pharmacological therapies are most effective when selected and com-
bined based on the patient’s dominant clinical profile, rather than applied as uniform interventions.
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e Proposed mechanisms include an-
tioxidant effects, modulation of in-
flammatory mediators and mitochon-
drial support (31-34).

e Despite encouraging findings, cur-
rent evidence remains preliminary
and limited by small sample sizes
and lack of long-term controlled
studies (31-34).

Psychological, educational and
self-management interventions
Psychological and educational interven-
tions remain central in FM management,
and the 2025 literature reinforces their
role not as “ancillary” treatments, but as
therapies targeting key mechanisms of
symptom amplification, including cata-
strophising, fear-avoidance, emotional
dysregulation, alexithymia and mala-
daptive illness behaviour (35-37).

A major theme is the continued rel-
evance of Cognitive Behavioural Thera-
py (CBT)-based approaches, particular-
ly when delivered in accessible formats.
Hedman-Lagerlof et al. (36) evaluated
the cost-effectiveness of online expo-
sure-based CBT compared with tradi-
tional online CBT in fibromyalgia. The
study suggested that exposure-based
CBT may be cost-effective, although
differences in clinical efficacy and costs
between the two approaches were not
statistically robust, indicating that the
main value may lie in accessibility and
scalability rather than superiority of one
CBT model over another.

Psychological treatment is also expand-
ing beyond classical CBT. A randomised
pilot study comparing brief psychody-
namic therapy with CBT showed that
both approaches reduced anxiety symp-
toms and pain intensity, with no clear
superiority of one over the other. Inter-
estingly, alexithymia and attachment di-
mensions predicted post-treatment pain
and psychological outcomes, suggesting
that emotional processing and relational
patterns may influence therapeutic re-
sponse (36-37). This is clinically rel-
evant because it supports a more per-
sonalised psychological approach rather
than a uniform CBT-only model.

The role of alexithymia is further sup-
ported by a prospective observational
study in which duloxetine combined
with aerobic exercise improved both

1076

pain and alexithymia scores over six
months. The correlation between re-
duction in alexithymia and pain im-
provement suggests that difficulty in
identifying and expressing emotions
may be linked to symptom persistence
and treatment response (37). In the
context of FM, this strengthens the
rationale for interventions targeting
emotional awareness, body percep-
tion and affective regulation. Recent
best-practice recommendations further
emphasise the importance of tailoring
psychological interventions according
to emotional processing, coping strate-
gies and patient-specific clinical char-
acteristics (38).

Among newer psychological ap-
proaches, positive psychotherapy has
been evaluated in an RCT including 72
patients. A 10-session program signifi-
cantly improved pain perception, daily
functioning and mental health compared
with controls, with significant effects on
VAS, FIQ and General Health Question-
naire-28 (GHQ-28) domains including
anxiety, depression, social functioning
and somatic symptoms (39). Although
replication is needed, this study is im-
portant because it shifts the focus from
symptom control alone to resilience, re-
sources and positive coping.
Relaxation-based interventions also
continue to show benefit. Progressive
muscle relaxation exercises applied
twice weekly for eight weeks, signifi-
cantly improved pain, kinesiophobia
and functional status in an RCT of 85
patients (40). This supports their role in
patients with fear of movement, muscle
tension and high autonomic arousal,
especially when integrated into broader
rehabilitation programs.

Educational and self-management
interventions represent another im-
portant area. A systematic review and
meta-analysis focused on health educa-
tion interventions showed significant
reductions in pain intensity and im-
provements in disease impact and qual-
ity of life (41). A second meta-analysis
evaluating the addition of structured
educational programs to standard fibro-
myalgia treatment confirmed benefits
on symptom severity, depression, anxi-
ety, sleep quality and physical function
(42). These findings suggest that edu-

cation is not simply informative, but
may act therapeutically by improving
symptom interpretation, coping and
adherence.

Qualitative evidence further clarifies
why self-management programs work.
Hu et al. (43) showed that patients
experience self-management inter-
ventions as complex and multidimen-
sional, with group cohesion, person-
alisation and post-intervention support
emerging as key determinants of suc-
cess. The lack of continued support af-
ter structured programs was identified
as a major barrier, reinforcing the need
for long-term follow-up rather than
isolated short interventions.

Finally, the 2025 literature highlights
the relevance of trauma and psycho-
logical comorbidity. A systematic re-
view on FM and post-traumatic stress
disorder (PTSD) confirmed an asso-
ciation between PTSD and FM, with
some evidence linking PTSD to greater
symptom severity (44). This supports
the need to screen for trauma-related
symptoms and to consider trauma-
informed psychological approaches in
selected patients.

Clinical positioning: psychological
interventions should be selected ac-
cording to the dominant phenotype.
CBT and exposure-based CBT may
be particularly useful in patients with
fear-avoidance, catastrophising and
disability; psychodynamic or emotion-
ally focused approaches may be con-
sidered when alexithymia, relational
vulnerability or trauma-related features
are prominent; relaxation and positive
psychotherapy may be useful in pa-
tients with autonomic arousal, anxiety
and low self-efficacy. Overall, the 2025
evidence supports a shift from generic
psychological support to individual-
ised psychological treatment.

Take-home messages

e Psychological interventions remain
a core component of FM manage-
ment and increasingly target emo-
tional regulation, catastrophising,
trauma and maladaptive illness be-
haviour (35-42).

e CBT-based interventions remain
supported, but emerging evidence
suggests that psychodynamic, posi-
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tive psychology and emotionally fo-
cused approaches may also be use-
ful in selected phenotypes (35-37).

e Educational and self-management
interventions appear therapeutically
relevant beyond simple information
delivery, improving coping strate-
gies, symptom interpretation and
adherence (39-43).

e The 2025 literature supports a shift
toward individualised and trauma-
informed psychological approaches
rather than uniform psychological
support models (35, 36, 42).

Diet, nutrition and gut microbiome
Dietary and nutritional approaches are
increasingly investigated in FM, par-
ticularly in relation to the gut-brain axis,
low-grade inflammation and metabolic
factors, although the overall quality of
evidence remains heterogeneous and
often limited by small sample sizes and
lack of standardised protocols.

A central area of investigation concerns
FM in association with irritable bowel
syndrome (IBS). A systematic review
and meta-analysis evaluating interven-
tions in patients with comorbid FM-IBS
showed that pharmacological treatments
(including pregabalin and cycloben-
zaprine) significantly reduced pain
scores, whereas dietary interventions
produced mixed results, with benefit
limited to selected subgroups (45). Pro-
biotics did not demonstrate significant
benefit compared with placebo, suggest-
ing that microbiota-targeted interven-
tions may not be universally effective but
could be relevant in specific phenotypes.
The relevance of the gut-brain axis is
further supported by emerging data
linking gastrointestinal function, oral
health and systemic inflammation to
central sensitisation mechanisms. A re-
cent systematic review also highlighted
the potential role of Mediterranean and
low-antigen anti-inflammatory dietary
patterns in modulating FM symptoms
through metabolic and inflammatory
pathways (46). A recent review high-
lighted how alterations in the gut micro-
biota and oral microbiome may contrib-
ute to neuroinflammation and chronic
pain states, including FM, through im-
mune activation, cytokine release and
neural signalling pathways (47).
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One of the most innovative contributions
in 2025 comes from a randomised dou-
ble-blind trial evaluating ozonated water
enema, which demonstrated significant
improvements in pain, WPI, anxiety and
sleep, along with a reduction in dulox-
etine use and measurable changes in the
gut microbiome composition (34).
Nutritional supplementation has also
been explored. A randomised clinical
study on high-dose omega-3 fatty acids
reported significant improvements in
pain intensity, WPI, symptom severity
and FIQ scores, with associated changes
in serum calcium and magnesium levels
(7). Similarly, a trial evaluating a com-
bination of coenzyme Q10, magnesium
and tryptophan suggested improvements
in pain, sleep and functional impact, al-
though fatigue (primary endpoint) was
not significantly improved (8).
Additional indirect evidence comes
from broader intervention studies. A
systematic review on non-pharmaco-
logical strategies for sleep disturbance
in FM identified exercise, weight loss
and behavioural interventions as po-
tentially beneficial, highlighting the
role of metabolic and lifestyle factors
in symptom modulation (48).
Emerging perspectives also include
more experimental approaches. A com-
prehensive review on chronic pain man-
agement discussed faecal microbiota
transplantation (FMT) as a potential fu-
ture strategy to modulate the gut micro-
biome in chronic pain conditions, in-
cluding FM, although current evidence
remains preliminary (49). Similarly, re-
search on psychedelic-assisted therapy
in IBS suggests that targeting gut-brain
interactions and central processing may
have implications for FM, particularly
in overlapping conditions (50).

Overall, the 2025 literature reinforces
the concept that diet is not a primary
stand-alone therapy, but rather a mod-
ulator of disease expression, acting
through gut microbiota composition,
immune and inflammatory pathways,
metabolic and micronutrient balance,
and gut-brain signalling

Clinical positioning: dietary and mi-
crobiome-related interventions should
be considered in a tailored manner,
particularly in patients with IBS, dys-
biosis, metabolic abnormalities or

prominent gastrointestinal symptoms.
Nutritional supplementation (e.g. ome-
ga-3, CoQ10-based combinations) may
provide additional benefit in selected
patients, but current evidence does not
support routine use. More robust and
standardised trials are needed to define
their role in clinical practice. Emerging
observational and preclinical evidence
has also raised interest in GLP-1 recep-
tor agonists as potential modulators of
pain, fatigue and neuroinflammation in
FM, although dedicated clinical trials
are still lacking and their role remains
speculative (51)

Take-home messages

* Increasing evidence supports a role
of the gut-brain axis, microbiota
alterations and metabolic factors in
FM symptom modulation (45, 47).

e Nutritional interventions and sup-
plementation (e.g. omega-3, CoQ10-
based combinations) may provide
benefit in selected phenotypes, al-
though evidence remains heteroge-
neous (7, 8).

* Emerging approaches such as mi-
crobiota modulation and GLP-1
receptor agonists suggest potential
interactions between metabolism,
neuroinflammation and chronic pain
mechanisms (51).

e Dietary and microbiome-related ap-
proaches should currently be con-
sidered adjunctive and personalised
interventions rather than stand-alone
therapies (45-47).

Manual and other complementary
therapies

Manual and complementary thera-
pies remain widely used in FM, and
the 2025 literature confirms their role
as adjunctive interventions targeting
specific symptom domains, rather than
disease-modifying strategies. Although
overall effect sizes remain modest,
these therapies continue to be clinical-
ly relevant due to their impact on pain,
muscle tension, autonomic regulation
and patient engagement.

Among these approaches, acupuncture
and dry needling are the most studied
(52). Evidence from recent systematic
reviews and comparative analyses sug-
gests small but significant improve-
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ments in pain and function, particularly
when compared with usual care rather
than sham interventions. Still, results re-
main inconsistent due to heterogeneity
in treatment protocols and patient popu-
lations. Importantly, emerging interpre-
tations indicate that these interventions
are more effective in patients with a
predominant myofascial phenotype,
where reduction of peripheral nocicep-
tive input may contribute to modulation
of central sensitisation (49).

Similarly, manual therapies, including
myofascial release and massage-based
interventions, have shown short-term
improvements in pain, stiffness and
sleep quality. These effects are likely
mediated by a combination of periph-
eral and central mechanisms, including
mechanical modulation of soft tissues,
activation of descending inhibitory
pathways and autonomic nervous sys-
tem regulation. Nevertheless, durability
of effect remains uncertain due to lim-
ited long-term data and methodological
variability across studies (50). A rele-
vant conceptual development in 2025 is
the increasing focus on body perception
and interoception. Massage therapy and
related approaches, including lymphatic
techniques, may contribute to improve-
ments in pain, anxiety and sleep quality,
likely through autonomic modulation,
particularly reduction of sympathetic
overactivity. However, protocols remain
poorly standardised, limiting compara-
bility across studies (53).

Patients with FM frequently present al-
tered body representation and increased
somatic hypervigilance, and manual
or body-oriented therapies may act by
modulating central sensory integra-
tion processes. This aligns with earlier
mechanistic evidence suggesting that
symptom perception is influenced by
cognitive-emotional and interoceptive
factors (54).

Recent randomised data also suggest
a potential role for warm acupuncture
in selected FM patients, particularly in
those with increased cold sensitivity and
altered pain perception (55).

Another important finding is the role of
these therapies within multimodal and
integrative treatment programs. Evi-
dence suggests that manual and com-
plementary interventions are combined
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with exercise, psychological therapies
and education, rather than used in iso-
lation. This is consistent with broader
findings on self-management and edu-
cational interventions (39-43).

Across studies, a consistent finding is
that response to manual and comple-
mentary therapies is highly phenotype-
dependent. Patients with myofascial
pain, muscle tension, autonomic dys-
regulation and high somatic awareness
appear more likely to benefit, whereas
those with predominant central sensiti-
sation or severe fatigue may show lim-
ited response.

Take-home messages

* Manual and complementary thera-
pies may provide modest but clini-
cally relevant improvements in pain,
muscle tension, anxiety and sleep
quality (52-54, 56).

e Acupuncture, dry needling and
myofascial techniques appear more
effective in patients with predomi-
nant myofascial or autonomic phe-
notypes (52, 53).

* Body-oriented therapies may influ-
ence interoception, somatic aware-
ness and autonomic regulation, sup-
porting their integration within mul-
tidimensional treatment models (43,
54).

* The greatest benefit is observed
when complementary therapies are
integrated into multimodal rehabili-
tation programs rather than used in
isolation (38, 40-43).

Conclusion

The analysis of the literature published
in 2025 provides a coherent and clini-
cally meaningful picture of FM man-
agement. Rather than the emergence
of single transformative therapies, the
year is characterised by a progressive
refinement of mechanism-based and
phenotype-oriented approaches, reflect-
ing a deeper understanding of the com-
plexity of the syndrome.

Across both pharmacological and non-
pharmacological domains, treatment
efficacy remains moderate and highly
variable, confirming that FM cannot be
effectively managed through a uniform
therapeutic strategy. Instead, current
evidence supports a multidimensional

model in which different interventions
act on distinct components of the syn-
drome, including central sensitisation,
neuroimmune activation, autonomic
dysregulation and psychosocial factors.
From a mechanistic perspective, sev-
eral converging pathways emerge.
Pharmacological therapies such as
serotonin-norepinephrine reuptake in-
hibitors (SNRIs) and gabapentinoids
act on descending inhibitory pathways
and synaptic transmission, while also
demonstrating potential neuroimmune
effects, including modulation of micro-
glial activity and pro-inflammatory cy-
tokines such as TNF-a, IL-1f and IL-6
(9). Emerging approaches, including
low-dose naltrexone and psychedelic
compounds, further reinforce the rele-
vance of central neuroimmune and neu-
roplastic mechanisms, although clinical
evidence remains preliminary.
Similarly, non-pharmacological in-
terventions exert their effects through
both peripheral and central pathways.
Exercise and rehabilitation influence
pain modulation, autonomic balance
and mitochondrial function, while psy-
chological therapies act on cognitive-
emotional processing, stress response
and behavioural adaptation (35-40).
Dietary and microbiome-related stud-
ies highlight the importance of the gut-
brain axis, with growing evidence link-
ing microbiota composition, inflamma-
tion and symptom expression (45-47).
Instrumental approaches, including
neuromodulation and wearable elec-
trostimulation, further emphasise the
role of central network modulation and
neuroplasticity, although lack of stand-
ardisation remains a major limitation.
One of the most relevant conceptual
advances in 2025 is the increasing fo-
cus on patient phenotyping. Rather
than treating FM as a homogeneous
condition, the literature supports the
identification of clinically meaning-
ful subgroups based on dominant do-
mains, such as central sensitisation and
widespread pain; sleep disturbance and
hyperarousal; fatigue and energy me-
tabolism impairment; psychological
distress, trauma and alexithymia; gas-
trointestinal and metabolic features
This approach is supported by consist-
ent evidence showing that treatment
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response varies significantly according
to these profiles, both for pharmaco-
logical therapies (e.g. SNRIs in patients
with mood disorders, gabapentinoids in
sleep disturbance) and for non-pharma-
cological interventions (e.g. exercise
adherence, psychological therapies, di-
etary modulation).

Previous yearly reviews have already
highlighted the transition toward mul-
tidimensional and personalised man-
agement strategies in FM (56). Impor-
tantly, the 2025 literature indicates that
integration and personalisation are more
relevant than the choice of any single
intervention. Multimodal programs
combining exercise, psychological ther-
apies, education and selected pharma-
cological or complementary treatments
consistently demonstrate greater and
more sustained benefits than isolated
approaches. Within this framework, ad-
herence, patient engagement and conti-
nuity of care emerge as critical determi-
nants of outcome.

Despite these advances, significant
limitations persist, including hetero-
geneity of study design, small sample
sizes, short follow-up and lack of stand-
ardised outcome measures, which limit
comparability and the strength of clini-
cal recommendations.

At the same time, a key unresolved
issue becomes increasingly evident.
Despite the large number of available
studies and therapeutic options, no in-
tervention has demonstrated a robust
and universal effect across all patients
and symptom domains. Most treat-
ments produce domain-specific and
variable benefits, typically on pain,
sleep or HRQoL, while fatigue, cogni-
tive symptoms and global disability re-
main difficult to modify.

This suggests that the main limitation
may not lie solely in the lack of effec-
tive treatments, but in the continued ap-
plication of uniform therapeutic strate-
gies applied to a biologically and clini-
cally heterogeneous condition. What is
still missing is a reliable way to identify
which patient is most likely to respond
to which treatment, and at which stage
of disease.

In this context, the key unmet need is
accurate patient stratification. Future
research should move beyond average
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treatment effects and focus on pheno-
type-based trial design, integrating clin-
ical, biological and possibly biomarker-
driven approaches. Without this step,
even potentially effective therapies may
appear only modestly beneficial, as re-
sponders and non-responders continue
to be analysed together.

From a clinical perspective, FM should
no longer be approached as a single
therapeutic target, but as a multidi-
mensional syndrome requiring tailored
combinations of interventions matched
to the patient’s dominant mechanisms
and symptom profile. The challenge
is no longer identifying treatments for
FM, but understanding which patients
are more likely to benefit from specific
therapeutic strategies.
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