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Abstract

Background: Probiotics represent a potential therapeutic option for patients with fibromyalgia. Emerging evidence suggests
that the gut-brain axis can modulate neuronal-mediated pain symptoms. This systematic review evaluates the efficacy of
probiotic supplementation for pain reduction in patients with fibromyalgia.
Methods: Following the PRISMA 2020 guidelines, the databases search included MEDLINE (PubMed), Embase, Scopus,
Web of Science, Cochrane CENTRAL, and ClinicalTrials.gov up to April 2025. Eligible studies included randomized
controlled trials evaluating the use of probiotics for pain management in adults (age ≥18 years) with fibromyalgia.
Interventions were multistrain probiotics for 8–12 weeks; outcomes included VAS pain, FIQ/FIQR, and SF-36. Studies
involving pediatric populations, other chronic pain conditions, or lacking pain outcomes were excluded. Risk of bias was
assessed using the Cochrane Risk-of-Bias 2 tool. (OSF Registries: https://doi.org/10.17605/OSF.IO/KHVR7)
Results: Of 923 records, 3 double-blind, placebo-controlled RCTs (2018–2024; n=213; 198 women; ages ∼46–55;
Spain/Turkey) met eligibility criteria and were included. Pain was assessed as a primary and secondary outcome. One trial
showed a greater VAS pain reduction with probiotics at 8 weeks (per-protocol; p=0.032; moderate effect), while the other two
reported no between-group differences in pain; SF-36 improvements favoring probiotics/prebiotics appeared in one study
only. Heterogeneity in strains, dosing, and outcome reporting precluded meta-analysis. Overall risk of bias assessment
showed some concerns or high, driven mainly by selective reporting.
Conclusions: Overall, partly due to the limited number of studies for this topic, the evidence for pain improvement using
VAS, FIQ (FIQR), or SF-36 remains weak and inconclusive. Furthermore, the risk of bias assessment indicates the need for
cautious interpretation of the current findings. It underscores the need for larger, high-quality randomized controlled trials
to generate more reliable evidence regarding the efficacy of probiotics in managing pain among patients with fibromyalgia.
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Introduction

Fibromyalgia (FM) is a complex chronic illness char-
acterized mainly by musculoskeletal pain and often
accompanied by fatigue, sleep disturbances, cogni-
tive symptoms, and mood disorders (Bhargava &
Goldin, 2025; Siracusa et al., 2021). It affects approxi-
mately 2.7% of the global population, with a higher
prevalence in women (female-to-male ratio of 3:1)
(Soroosh, 2024). Current treatment options, includ-
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ing pharmacological agents such as antidepressants,
anticonvulsants, and analgesics, provide only partial
relief for many patients, while adverse effects and
variable responses often limit long-term adherence
(Furlan, A. D., 2024). The ongoing global opioid epi-
demic adds further complexity to pain management
in FM, highlighting the need to explore safe and ef-
fective therapeutic alternatives (Bhargava & Goldin,
2025; Fernandez-Feijoo et al., 2022; Ramírez-Gil et al.,
2025).

Among the emerging strategies, probiotics have
attracted increasing attention. These are non-
pathogenic microbes that are commonly consumed
by food, drinks, or even dairy products, exerting
health benefits to the host when administered in
adequate quantities. Traditionally used to support
gastrointestinal health, probiotics are now being
investigated for their potential role in modulating
pain, particularly through mechanisms involving the
gut–brain axis, anti-inflammatory pathways, and im-
munomodulation (Latif, 2023). Dysbiosis, an im-
balance in gut microbial composition, has been im-
plicated in pain sensitization, systemic inflamma-
tion, and altered neuroimmune communication, all
of which are relevant to FM pathophysiology (Zhao,
M., Zhang, L., & Liu, Z., 2025).

Several potential mechanisms of action have been
described, including: 1) modulation of the gut-brain
axis, 2) anti-inflammatory effects, and 3) strengthen-
ing of the gut barrier and immunomodulation (Fyn-
tanidou et al., 2023; Matzaras et al., 2023). Exper-
imental studies in animal models have shown that
probiotics can alter pain thresholds, attenuate central
sensitization, and even influence emotional behav-
iors related to chronic pain (Wang, H., et al., 2016).
However, while preclinical findings are compelling,
translation into human populations has been limited,
especially in fibromyalgia. Only a few randomized
controlled trials (RCTs) have assessed probiotics in
FM specifically, and results remain inconsistent.

Given this context, the present systematic review
aims to assess the effects of probiotic supplemen-
tation on pain in patients with fibromyalgia. This
topic is particularly important because probiotics are
widely accessible, have a favorable safety profile, and
could represent a cost-effective adjunctive strategy to
current multimodal management approaches in FM.

Materials and Methods

Search strategy

In April 2025, this systematic review was con-
ducted following the PRISMA 2020 guidelines.
Six electronic databases were searched: MED-
LINE (PubMed), Embase, Scopus, Web of Science,

Cochrane CENTRAL, and ClinicalTrials.gov. The
searches were performed and completed by April
26th, 2025, without restrictions on publication
date, but were limited to studies published
in English. The search query was as follows:
((Fibromyalgia[Mesh] OR fibromyalgia[tw] OR
fibromyalgic[tw] OR "chronic pain"[tw] OR "central
sensitization"[tw])) AND ((Probiotics[Mesh] OR
probiotics[tw] OR probiotic[tw] OR microbiome[tw]
OR "Lactobacillus"[tw] OR "Bifidobacterium"[tw] OR
"Lactobacillus rhamnosus"[tw] OR "Bifidobacterium
longum"[tw] OR "Lactobacillus acidophilus"[tw] OR
"VSL#3"[tw])) AND ((Pain[Mesh] OR pain[tw] OR
"pain reduction"[tw] OR "pain management"[tw]
OR "pain intensity"[tw] OR "pain scale"[tw] OR
"pain relief"[tw] OR "pain score"[tw] OR "analgesic
effect"[tw])). The search strategy was developed
based on PubMed syntax as shown in the query, and
then adapted for use in the other databases using
their specific syntax.

Inclusion and exclusion

We identified randomized controlled trials that com-
pared probiotics with placebo, no treatment, or other
interventions for pain reduction in fibromyalgia.
Our review was restricted to adult populations (≥18
years) to minimize heterogeneity resulting from
developmental differences in gut microbiota and dis-
ease presentation. Studies were eligible for inclusion
if they assessed pain reduction using validated and
standardized outcome measures. Accepted measures
as primary or secondary outcomes included the
Visual Analogue Scale (VAS), Fibromyalgia Impact
Questionnaire (FIQ or the revised version FIQR),
Short Form Health Survey (SF-36), Numeric Rating
Scale (NRS), Brief Pain Inventory (BPI), and McGill
Pain Questionnaire (MPQ). Studies utilizing other
pain assessment tools were considered only if the
instrument’s validity and standardization had been
previously established in fibromyalgia research. We
broadly defined the experimental intervention to
include any probiotic strain administered at any
dose. We excluded observational study designs,
restricting eligibility to randomized controlled trials
to ensure a clear assessment of causality.

Selection of studies and data extraction

Duplicate records were detected using the Covidence
automation tool. All titles and abstracts identified
through the initial primary search were screened.
Ten review authors independently screened the
record title and abstract, based on predefined
inclusion and exclusion criteria. Each record was
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screened by two independent reviewers. The
screening process was blinded, and any record
that received two approvals proceeded to full-text
review. Subsequently, three authors independently
conducted a full-text review to finalize the inclusion
of studies. Any disagreements between screeners
during this phase were resolved by consultation with
a third reviewer. Studies were excluded if they did
not meet the eligibility criteria or were deemed off
topic according to the predefined section framework.

Six reviewers independently extracted data from
eligible studies using a standardized data extraction
template, along with detailed instructions outlining
the requirements for each data element. The data
extrication form included study identification,
including the country of origin, authors, affiliated
institutions, and year of publication. Method-
ological details were also recorded, including the
study design, randomization methods, blinding
procedures, allocation strategies, and the primary
outcome assessed. Population characteristics were
documented, including inclusion and exclusion
criteria as well as sample size. Intervention-related
information included dosage, frequency, adherence,
treatment details, and route of administration.
Finally, outcome measures and results related to pain
were extracted using validated instruments, such as
the VAS, FIQ, FIQR, and SF-36. Extracted data were
compared among reviewers, and study authors were
contacted if additional information was necessary.

Data synthesis

This systematic review followed the PRISMA
2020 framework and aimed to assess the effects of
probiotic supplementation on pain in patients with
fibromyalgia. Characteristics of the studies, such as
sample size, type of intervention, dosage, duration,
and outcome measures, were extracted and classified
to enable structured comparison. The primary out-
come was pain intensity, with secondary outcomes
being fibromyalgia symptom burden (assessed by
FIQ) and quality of life (SF-36). Quantitative data
were narratively synthesised within-group variations
over time and between-group comparisons at the
study endpoint.

Treatment effects were reported as available
means, standard deviations, and p-values, and
when available, 95% confidence intervals (CIs).
Comparisons of intervention (probiotic, prebiotic,
placebo) and treatment duration, rather than
follow-up duration, were made when appropriate,
but no specific subgroup analyses were performed.
However, no meta-analysis was conducted because
of the limited number of eligible randomized

controlled trials and differences in the type of
probiotic, intervention format, and major outcome
measures. No imputation was made for missing
data. We therefore conducted a qualitative synthesis
to evaluate the expected efficacy and acceptability
of probiotics on fibromyalgia. Lastly, the synthesis
examined patterns of outcome direction, placebo
responses, and mechanisms suggested by individual
studies.

The Visual Analog Scale (VAS) is a tool used to
assess the intensity of pain. The VAS consists of
11 points in total, ranging from 0 to 10, where 0
represents no pain, and 10 represents the worst pain
imaginable. The Fibromyalgia Impact Questionnaire
(FIQ) was used in all studies, with a variation of the
revised version (FIQR) in the study conducted by
Calandre et al. (2021). The questionnaires consist of
self-reported symptoms, including perceived pain
intensity. There is a variation between FIQ and
FIQR. The FIQ consists of one functional domain
with 10 questions, including 7 different symptoms.
On the other hand, the FIQR has 21 functions
with 21 items, including 10 symptoms other than
pain. Scores are ranked between 0 and 100. The
Short-Form Health Survey SF-36 is a multi-item
generic health survey that assesses health-related
quality of life. It consists of 36 items grouped
into eight domains: physical functioning, role
limitations due to physical or emotional problems,
social functioning, mental health, vitality, general
health perceptions, bodily pain, and perceived health
changes over time, with a score ranking from 0 to 100.

Risk of bias assessment

Risk of bias was assessed for all included ran-
domized controlled trials (RCTs) using the Cochrane
Risk of Bias (RoB) 2.0 tool (Higgins, 2019). The
assessment covered five domains: bias arising from
the randomization process, bias due to deviations
from intended interventions, bias due to missing
outcome data, bias in measurement of the outcome,
and bias in selection of the reported results. Two
reviewers independently assessed each study,
and disagreements were first discussed to reach
consensus. If consensus could not be reached, a third
reviewer adjudicated the decision. When informa-
tion was unclear, study authors were contacted for
clarification; if no response was obtained, judgments
were based on available data and conservatively
rated as “some concerns”. For each domain and
study, the RoB for RCTs was classified as low, some
concerns, or high.
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Results

Study selection

A total of 923 articles were identified through
database searches. After removing 439 duplicates,
484 unique records were screened for titles and
abstracts. Of these, 476 were excluded for not
meeting the inclusion criteria. Therefore, eight
full-text articles were assessed for eligibility, with
five being excluded: two for being a protocol, two for
having the wrong study design, and one for having
the wrong patient population. Ultimately, three
studies (n = 3) were included in the final review
for qualitative analysis. A PRISMA flow diagram
(Figure 1) provides detailed selection steps.

Description of studies and population

Three studies published between 2018 and 2024
met the inclusion criteria; all were double-blind
and placebo-controlled RCTs with a parallel design
(Aslan Çin et al., 2023; Calandre et al., 2021; Roman
et al., 2018). The studies enrolled 213 total partici-
pants: 198 females, 6 males, and 9 with unreported
gender (Roman et al.). The mean participant age
ranged from 46 to 55 years. All participants had
fibromyalgia diagnoses based on American College
of Rheumatology criteria. The included studies used
different versions of the criteria, as shown in Table 1.
Two studies were conducted in Spain (Calandre et al.,
2021; Roman et al., 2018) and one in Turkey (Aslan
Çin et al., 2023). Characteristics of the included
studies are presented in Table 1.

Interventions

Table 2 describes in detail the interventions of
the three RCTs, including the type of intervention,
dosage, duration, and route of administration.
Despite variations in specific formulations and
durations, all interventions consisted of orally
administered multistrain probiotics for 8–12 weeks.
None of the studies combined the interventions with
pharmacological treatments, and each employed a
placebo group receiving capsules or sachets identical
in appearance and dosing schedule to the active
intervention. Treatment duration ranged from 8 to 12
weeks, with daily administration of either probiotics
or placebo. Each study provided comprehensive
details on the composition and dosage of the
multistrain probiotics.

Roman et al. (2018) investigated the efficacy
of a multistrain probiotic administered in pill
form over eight weeks. Participants in the control
group received visually identical placebo capsules

containing no live bacteria.
Aslan Çin et al. (2024) evaluated the effects of

probiotic, prebiotic, and placebo over eight weeks.
The probiotic formulation included commonly
utilized strains such as Lactobacillus acidophilus and
Bifidobacterium bifidum (Table 2). Interventions were
delivered once daily in capsule form, with the
placebo group receiving identically matched inert
capsules.

Calandre et al. (2021) employed VSL#3, a high-
potency probiotic comprising eight bacterial strains,
delivered in sachets containing 450 billion CFUs
per day over a twelve-week period. The placebo
consisted of identically flavored sachets without live
organisms.

Outcomes

The VAS results varied across the studies. Aslan et al.
(2023) used this tool in a customized form to assess
abdominal pain and gastrointestinal symptoms
rather than generalized pain, representing a non-
validated variant. The FIQ and FIQR were completed
at baseline and collected periodically, with results
reported from baseline to the end of the study (8–12
weeks). For the SF-36, all studies included baseline
assessments and follow-up measurements during
and after the intervention. One study did not report
an overall SF-36 score, instead dividing results into
physical and mental component scores.

Results according to the pain scale

In the study by Aslan Çin et al. (2023), analyses were
conducted exclusively within the per-protocol popu-
lation. Although overall group and time-by-group
interaction effects were not statistically significant,
a significant reduction in pain was observed in the
probiotic group compared to the placebo group
at week 8 (p = 0.032), with a moderate effect size
(Cohen’s d = –0.76). No significant differences were
observed for the prebiotic group.

In Roman et al. (2018), VAS was assessed as a
secondary outcome. The probiotic group showed a
reduction in mean VAS pain scores from 6.69 (SD
0.41) at baseline to 5.49 (SD 0.38) post-intervention,
while the placebo group decreased from 7.50 (SD
0.50) to 6.05 (SD 0.62). However, the between-group
difference was not statistically significant (p =
0.72). In Calandre et al. (2021), VAS was a planned
outcome, but interpretation was limited due to
insufficient reporting.

All three studies used the Fibromyalgia Impact
Questionnaire (FIQ), with Calandre et al. (2021)
employing the revised FIQR. Roman et al. (2018)
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Figure 1: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart, n= number.

Table 1: Intervention characteristics, exposure, and control of included studies.
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Table 2: Main characteristics of the included studies.

Figure 2: Traffic-light plot showing risk of bias judgments across five domains for each study.

Figure 3: Summary plot displaying the proportion of studies rated at each level of risk of bias across domains.
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reported improvements in FIQ scores in both
probiotic and placebo groups, but no statistically
significant between-group differences were observed
(p = 0.17). Calandre et al. (2021) found no significant
differences between groups in total FIQR scores or
FIQR pain subscores. Aslan Çin et al. (2023) reported
statistically significant within-group improvements
in FIQ scores across probiotic, prebiotic, and
placebo groups, with no significant between-group
differences.

The SF-36 pain subscale was assessed in all
studies. Only Aslan Çin et al. (2023) demonstrated
statistically significant between-group improvements
favoring probiotic and prebiotic interventions.
Roman et al. (2018) and Calandre et al. (2021)
reported no significant differences between probiotic
and placebo groups, with incomplete reporting of
overall SF-36 pain scores in the latter study.

Individual study results

Beyond pain-related outcomes, Roman et al.
(2018) reported significant improvements in cognitive
outcomes within the probiotic group, including im-
pulsive choice and emotion-based decision-making,
despite no differences in pain, mood, or anxiety
measures. Calandre et al. (2021) primarily assessed
gastrointestinal symptoms and found no significant
differences in primary or secondary outcomes,
although a modest trend favoring probiotics was
observed in symptom maintenance post-treatment.
Aslan Çin et al. (2024) reported significant reductions
in pain, improved sleep quality, and decreased
depression and anxiety scores in the probiotic group
compared to placebo.

Assessment of risk of bias in individual stud-
ies

Figures 1 and 2 present summary bar plots of
the risk-of-bias judgments across all included studies.
The most frequent high-risk domain was selective
reporting (D5), affecting all three studies. Domains
related to intervention adherence (D2) and outcome
measurement (D4) were generally rated as low
risk. These bias assessments were considered in the
interpretation of the results.

Discussion

This systematic review synthesized the findings of
three double-blind, randomized, placebo-controlled
trials on probiotics’ effectiveness in fibromyalgia
pain reduction. The use of probiotics is widely rec-
ommended and has an overall favorable and well-
established safety profile. The number of randomized

clinical trials assessing efficacy in pain relief remains
limited, as identified through our search strategy. Al-
though our search strategy included only English
publications, the included studies originated from
Spain and Turkey, demonstrating that English dis-
semination did not restrict geographic diversity, and
the risk of language bias was considered minimal.
The Clinical Trials Registry (Clinicaltrials.gov) was
used as the largest international registry for interven-
tional trials to capture grey literature and ongoing
trials, to increase the number of available studies.

A high concern for risk of bias was identified due
to missing outcome and selective reporting, including
a lack of adherence to or reporting of a pre-specified
statistical analysis plan. The attrition was high in
two studies, except in Aslan et al. (2024), but in this
study, there were inconsistencies found in the results
reported. Other serious concerns due to inconsis-
tencies and substantial heterogeneity were found in
the studies. When assessing results, only one study
reported statistically significant pain improvement.
Sample size was another limitation identified, mak-
ing the study unable to detect a minimal clinically
important difference for pain reduction due to re-
duced power.

The studies were conducted at one or two sites in
outpatient clinics, limiting access to a broader popu-
lation. Female predominance incidence has been re-
ported in chronic pain, and specifically in fibromyal-
gia. However, Ruschak (2023) reported that the pre-
dominance of the illness is similar for both sexes,
with men being underdiagnosed. This factor can
limit the generalizability of the study’s results. One
study exclusively recruited female patients (Aslan,
2024), and the other two were open to both female
and male patients. Each study used a variation of
probiotic combination that included Lactobacillus aci-
dophilus, introducing variability that hinders direct
comparison and complicates interpretation of the in-
tervention’s true effect. The three studies explored a
range of fibromyalgia symptoms, including pain, gas-
trointestinal symptoms, general health status, psychi-
atric, sleep quality, and cognitive function. Multiple
differences in the criteria to assess the diagnosis were
identified across studies. Aslan Çin et al. used the
American College of Rheumatology (ACR) criteria
from 2010, Calandre et al. used the criteria from 2016,
and Roman et al. used the criteria from both 1990 and
2010. The variations within the criteria versions have
marked differences across versions, including varia-
tion in the number of symptoms or requirements to
make a diagnosis, including missing or adding pain
severity or pain index. The use of mixed criteria may
lead to misclassification, as reported by Wolfe et al.
(2016).
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The three studies explored the impact of probiotics
on pain in patients with fibromyalgia. However, het-
erogeneity in the survey tools and inconsistencies
in the outcome measures used across trials, such as
variations in VAS scoring, use of FIQ versus FIQR,
and partial reporting of SF-36 domains, limit cross-
study comparability. These differences among the
studies limit the ability to conduct a subgroup anal-
ysis or meta-analysis as well as the generalizability
of the results. The treatment effects were reported
with inconsistent full disclosure of the statistical re-
sults, lacking a 95% CI that would help illustrate the
precision of the effect estimates, relying only on p-
values and descriptive statistics. Aslan et al. reported
statistically significant improvement in pain inten-
sity and fibromyalgia symptom severity (FIQ). The
findings suggest that probiotics may have a mild ef-
fect in reducing pain in fibromyalgia patients. These
effects are neither consistent nor robust across stud-
ies. In comparison, the other two studies (Roman
et al., 2018; Calandre et al., 2021) failed to show im-
provement in pain relief. The use of validated pain
scales is important to ensure reliable and replicable
results. There was an instrumentation inconsistency
observed among studies. The use of an ad hoc ver-
sion of the VAS could contribute to Calandre et al.’s
negative results, introducing information and mea-
surement bias, as the tool was not designed to mea-
sure symptoms other than generalized pain. The use
of fibromyalgia-related quality of life instruments to
indirectly measure pain intensity and determine im-
provement was challenged by reporting bias. Studies
used the FIQ, and one study used the revised version
(FIQ-R). All reported quality of life, including the SF-
36, differently, either by domain and/or overall score,
introducing reporting bias. No meta-analysis was
conducted due to the lack of consistency in outcome
measures and reporting of results, which reduced the
precision of any analysis. Although small improve-
ments were often observed in both intervention and
control groups, consistent responses in the placebo
arm highlight the important placebo effect commonly
described in fibromyalgia and make it more difficult
to evaluate the effect of the treatment. These findings
are generally consistent with a prior systematic re-
view and meta-analysis conducted by Hui Lim (2022),
who found no improvement in overall quality of life
when using different dietary supplements for pain
relief in fibromyalgia patients, including probiotics,
compared to control groups. Roman et al.’s (2018)
systematic review included a broader scope of fi-
bromyalgia symptoms, including chronic fatigue and
psychological symptoms, which is consistent with
the studies in which pain was a secondary outcome.

This systematic review was limited by the small

number of included trials. Important methodologi-
cal inconsistencies among studies introduced hetero-
geneity, reduced internal validity, and prevented gen-
eralizability of the results. These inconsistencies in-
clude the specific study populations (mostly females
from Turkey and Spain), variation in diagnostic crite-
ria, significant differences in outcome measures and
their versions or non-validated adaptations, missing
complete statistical reporting, and the use of different
probiotic strains. Additionally, the lack of a robust
pre-specified statistical analysis plan in the original
studies hinders the ability to draw consistent and
reliable conclusions.

Given the current evidence, probiotics cannot be
recommended as a primary or standalone therapy for
pain management in fibromyalgia. However, given
their favorable safety profile and possible benefits in
mood and gastrointestinal symptoms, probiotics may
be cautiously considered as an adjunct to standard
care. While one of the three included RCTs reported
improvement in pain-related outcomes, the overall
evidence remains inconclusive and of low certainty.
High-quality studies with adequate statistical power
are needed before probiotics can be considered part
of the standard of care for this indication.

Conclusion

This systematic review found no evidence of the
efficacy of probiotics as monotherapy for pain in
fibromyalgia due to heterogeneity of the current find-
ings and methodological limitations. Future ran-
domized controlled trials should prioritize the use
of standardized and validated pain outcome tools,
incorporate strain-specific analyses to better charac-
terize probiotic efficacy, and include longer follow-
up periods to assess sustained clinical benefit and
reduce heterogeneity. Additionally, adequately pow-
ered sample sizes are essential to ensure findings
are both robust and generalizable to the broader fi-
bromyalgia population.
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Filipovic, T., Filipović, A., Nikolic, D., Gimigliano,
F., Stevanov, J., Hrkovic, M., & Bosanac, I. (2025).
Fibromyalgia: Understanding, diagnosis and modern
approaches to treatment. Journal of Clinical Medicine,
14(3), 955. https://doi.org/10.3390/jcm14030955

Forsythe, P., & Kunze, W. A. (2012). Voices
from within: Gut microbes and the CNS. Cellular
and Molecular Life Sciences: CMLS, 70(1), 55–69.
https://doi.org/10.1007/s00018-012-1028-z

Furlan, A. D. (2024, July 11). Chronic
pain syndrome medication. Medscape.
Retrieved September 4, 2025, from
https://emedicine.medscape.com/article/310834-
medication

Fyntanidou, B., Amaniti, A., Soulioti, E., Zagalioti,
S.-C., Gkarmiri, S., Chorti, A., Loukipoudi, L., Ioanni-
dis, A., Dalakakis, I., Menni, A.-E., Shrewsbury, A. D.,
& Kotzampassi, K. (2023). Probiotics in postoperative
pain management. Journal of Personalized Medicine,
13(12), 1645. https://doi.org/10.3390/jpm13121645

Goudman, L., Demuyser, T., Pilitsis, J. G., Bil-
lot, M., Roulaud, M., Rigoard, P., & Moens,
M. (2024). Gut dysbiosis in patients with
chronic pain: A systematic review and meta-
analysis. Frontiers in Immunology, 15, 1342833.
https://doi.org/10.3389/fimmu.2024.1342833

Hao, X., Shang, X., Liu, J., Chi, R., Zhang, J., & Xu, T.
(2021). The gut microbiota in osteoarthritis: Where
do we stand and what can we do? Arthritis Research
& Therapy, 23(1), 42. https://doi.org/10.1186/s13075-
021-02427-9

Higgins, J. P. T., Savović, J., Page, M. J., Elbers, R.
G., & Sterne, J. A. C. (2024). Chapter 8: Assessing
risk of bias in a randomized trial. In Higgins, J. P.
T., Thomas, J., Chandler, J., Cumpston, M., Li, T.,
Page, M. J., & Welch, V. A. (Eds.), Cochrane Handbook
for Systematic Reviews of Interventions (version 6.5).
Cochrane. Available from cochrane.org/handbook.

Latif, A., Shehzad, A., Niazi, S., Zahid, A., Ashraf,
W., Iqbal, M. W., Rehman, A., Riaz, T., Aadil, R. M.,
Khan, I. M., Özogul, F., Rocha, J. M., Esatbeyoglu,
T., & Korma, S. A. (2023). Probiotics: Mechanism
of action, health benefits and their application in
food industries. Frontiers in Microbiology, 14, 1216674.

Principles and Practice of Clinical Research (2025) 11; 3 55



Systematic Review

https://doi.org/10.3389/fmicb.2023.1216674

Ley, R. E., Peterson, D. A., & Gordon, J. I. (2006).
Ecological and evolutionary forces shaping microbial
diversity in the human intestine. Cell, 124(4), 837–848.
https://doi.org/10.1016/j.cell.2006.02.017

Lim, K. T., Lim, K. H., Zhou, X., Yang, J., Shin, K.-M.,
Mohabbat, A. B., Baude, W. W., Nanda, S., Bauer, D.,
Theberath, M., Theberath, N., Bauer, B. A., & Ganesh,
R. (2022). Dietary supplements for pain relief in
patients with fibromyalgia: A systematic review and
meta-analysis of randomized controlled trials. The
American Journal of Chinese Medicine, 50(5), 1197–1218.
https://doi.org/10.1142/S0192415X22500495

Menni, A., Moysidis, M., Tzikos, G., Stavrou, G.,
Tsetis, J. K., Shrewsbury, A. D., Filidou, E., &
Kotzampassi, K. (2023). Looking for the ideal
probiotic healing regime. Nutrients, 15(13), 3055.
https://doi.org/10.3390/nu15133055

Moyseos, M., Michael, J., Ferreira, N., & Sopho-
cleous, A. (2024). The effect of probiotics on
the management of pain and inflammation in
osteoarthritis: A systematic review and meta-
analysis of clinical studies. Nutrients, 16(14), 2243.
https://doi.org/10.3390/nu16142243

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron,
I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L.,
Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou,
R., Glanville, J., Grimshaw, J. M., Hróbjartsson,
A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson,
E., McDonald, S., & Moher, D. (2021). The
PRISMA 2020 statement: An updated guideline
for reporting systematic reviews. BMJ, 372, n71.
https://doi.org/10.1136/bmj.n71

Preidis, G. A., Weizman, A. V., Kashyap, P. C., &
Morgan, R. L. (2020). AGA technical review on the
role of probiotics in the management of gastrointesti-
nal disorders. Gastroenterology, 159(2), 708–738.e4.
https://doi.org/10.1053/j.gastro.2020.05.060

Qin, J., Li, R., Raes, J., Arumugam, M., Burgdorf, K.
S., Manichanh, C., Nielsen, T., Pons, N., Levenez, F.,
Yamada, T., Mende, D. R., Li, J., Xu, J., Li, S., Li, D.,
Cao, J., Wang, B., Liang, H., Zheng, H., & Wang, J.
(2010). A human gut microbial gene catalogue estab-
lished by metagenomic sequencing. Nature, 464(7285),
59–65. https://doi.org/10.1038/nature08821

Ramírez-Gil, J., Folch Marín, B., Roth Damas,
P., & Palop Larrea, V. (2025). Recomen-

daciones “No hacer” en el síndrome de fi-
bromialgia. Atencion Primaria, 57(2), 103115.
https://doi.org/10.1016/j.aprim.2024.103115

Roman, P., Carrillo-Trabalón, F., Sánchez-Labraca,
N., Cañadas, F., Estévez, A. F., & Cardona, D. (2018).
Are probiotic treatments useful on fibromyalgia
syndrome or chronic fatigue syndrome patients? A
systematic review. Beneficial Microbes, 9(4), 603–611.
https://doi.org/10.3920/BM2017.0125

Roman, P., Estévez, A. F., Sánchez-Labraca, N.,
Cañadas, F., Miras, A., & Cardona, D. (2017).
Probiotics for fibromyalgia: Study design for a pilot
double-blind, randomized controlled trial. Nutrición
Hospitalaria. https://doi.org/10.20960/nh.1300

Ruschak, I., Montesó-Curto, P., Rosselló, L., Aguilar
Martín, C., Sánchez-Montesó, L., & Toussaint, L.
(2023). Fibromyalgia syndrome pain in men and
women: A scoping review. Healthcare, 11(2), Article 2.
https://doi.org/10.3390/healthcare11020223

Siracusa, R., Paola, R. D., Cuzzocrea, S., & Im-
pellizzeri, D. (2021). Fibromyalgia: Pathogenesis,
mechanisms, diagnosis and treatment options
update. International Journal of Molecular Sciences,
22(8), 3891. https://doi.org/10.3390/ijms22083891

Soroosh, S. (2024). Epidemiology of fi-
bromyalgia: East versus West. International
Journal of Rheumatic Diseases, 27(12), e15428.
https://doi.org/10.1111/1756-185X.15428

Wang, H., et al. (2016). Effect of probi-
otics on central nervous system functions
in animals and humans. Journal of Neuro-
gastroenterology and Motility. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5056568/

Wolfe, F., Clauw, D. J., Fitzcharles, M.-A., Goldenberg,
D. L., Häuser, W., Katz, R. L., Mease, P. J., Russell, A.
S., Russell, I. J., & Walitt, B. (2016). 2016 revisions
to the 2010/2011 fibromyalgia diagnostic criteria.
Seminars in Arthritis and Rheumatism, 46(3), 319–329.
https://doi.org/10.1016/j.semarthrit.2016.08.012

Zhao, M., Zhang, L., & Liu, Z. (2025). Gut
microbiota-mediated pain sensitization: Mechanisms
and therapeutic implications. Frontiers in Pain Re-
search. https://doi.org/10.3389/fpain.2025.1626515

56 Principles and Practice of Clinical Research (2025) 11; 3


	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Funding
	Conflicts of Interest
	References

