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Abstract
Fibromyalgia (FM)

condition of chronic and widespread pain, with several associated symptoms.

Previous studies suggested that gluten could influence the severity and frequency of
aimed to assess the impact of

gluten-free diet

Fourteen patients with previous

diagnosis were kept on

that, they were

(GFD)

this disease.

gluten-free diet for eight weeks (Phase

After

on the gluten-free diet and received capsules of isolated rice protein (placebo) for seven

days, followed by capsules containing 8.4g/day vital gluten for
Questionnaires evaluating the number and severity of
well as inflammatory blood markers were assessed
GFD, we observed

symptoms. This work

the symptoms and severity of

reduction

points. However,

the impact of

seven days

additional seven

days

symptoms, the impact of

(Phase

2).

on daily routine as

each phase. Results showed that after eight weeks of

on daily routine and number of symptoms and sensitive

challenge with 8.4g of gluten did not worsen these symptoms or the

inflammatory markers compared with the placebo challenge. We concluded that the gluten-free diet was
associated

with

the

attenuation of main symptoms and improvement of life quality

Nonetheless, gluten challenge

impact

those parameters, suggesting that gluten

patients.
not the

major dietary component responsible for these improvements. Further studies are needed to elucidate
the relationship between gluten intake and fibromyalgia.

Corresponding author: Ana Carolina Garcia

las Ballonas Campolina, Department of Biochemistry and

Immunology, Biological Sciences Institute, Federal University of Minas Gerais, Belo Horizonte, MG, Brazil,
Email: anacarolinaballonas@gmail.com
Keywords: Fibromyalgia; Gluten; Inflammation, women, diet
Running title: Impact of gluten on symptoms and severity of fibromyalgia
Received: Feb 02, 2020
www.openaccesspub.org | IJN

Accepted: Feb 22, 2020
CC-license

Published:

DOI: 10.14302/issn.2379-7835.ijn-20-3201

Vol-5 Issue 2 Pg. no.- 32

Freely Available Online

Introduction

weeks), we initially enrolled seven women and evaluated

Fibromyalgia
syndrome

(FM)

is

a

mainly characterized

rheumatological

by chronic diffuse

musculoskeletal pain. Its etiology has not yet been well
clarified,

however,

involve

a

disturbance

in

the

processing of pain. Moreover, these patients often report
other

symptoms,

such

as

fatigue

and

cognitive

disorders [1-6]. Several extra-intestinal symptoms of FM,
such as headache, arthralgia and myalgia, cloudy mind,
and depressive mood, are similar to those seen in
non-celiac gluten sensitivity (NCGS) patients [7, 8].
NCGS is a disorder related to gluten intake, in people
whose celiac disease (CD) and wheat allergy have been
excluded, and that the adoption of a gluten-free diet
leads to rapid remission of the symptoms, with the
return of symptoms after gluten reintroduction [7,8].
Some studies pointed to the improvement of FM
symptoms
diet

after

[9-11],

the
which

adoption

of

a

gluten-free

gained

popularity

among

professionals and patients. However, scientific studies
evaluating the withdrawal of gluten as well as the
impact of its reintroduction in FM patients are scarce. In
this context, the objective of this study was to evaluate,
in individuals with a prior diagnosis of FM, the impact of
the gluten-free diet followed by the reintroduction of
gluten on the symptoms and severity of FM.

symptoms of FM. At baseline (week 0) and week 8, we
evaluated anthropometric measurements, 72h food
record,

blood

samples,

and

three

questionnaires:

Fibromyalgia Impact Questionnaire (FIQ), Symptoms
Severity scale (SSS), Widespread pain index (WPI),
(Figure 1). After the confirmation of the effects of a
gluten-free diet on some FM symptoms in the first
participants, the second group of 7 volunteers initiated
the phase 1 protocol and, after, proceeded to the
challenge phase (Phase 2). Since the results of the first
seven volunteers in phase 1 were similar to those of the
seven last volunteers (who passed to phase 2), we
presented the data of the 14 volunteers together
(Figure 2).
In Phase 2 (placebo and gluten challenge), the 7
participants were kept in the gluten-free diet and took
12 placebo capsules daily (containing 6,4g of isolate rice
protein in total) for one week. After a three days
washout period, they were submitted to the second
challenge, taking 12 capsules containing a total of 8.4 g
of vital gluten daily for another week. The capsules
containing

gluten

or

placebo

were

encoded

and

indistinguishable. At the end of each challenge, blood
was collected and FIQ, SSS, and WPI questionnaires
evaluated (Figure 1).

Material and Methods

All questionnaires assessing FM symptoms were

Group Selection
It was a single-blind controlled study in which
the sample cohort was determined by convenience. The
study was approved by the UFMG Research Ethics
Committee (COEP), register 1.269.563, and registered in
ClinicalTrials.gov

the effect of a gluten-free diet on the quality of life and

(NCT03129906).

This

study

was

conducted from September 2015 to October 2016.
Women over 18-year-old attending the Mateus Leme
Clinical Specialty Center (Minas Gerais, Brazil) with the
previous diagnosis of FM, according to American College
of Rheumatology of 2010 [3], were invited to participate

applied related to the last seven days from the date of
application.

Patients

received

nutritional

advice

regarding the implementation of a gluten-free diet. The
data was collected at the Specialty Center of Mateus
Leme (MG/Brazil) and by telephone calls.

Questionnaires
The FIQ evaluates the impact of fibromyalgia on
the diary routine through the evaluation of 10 different
items. The result was given as the average of the ten
items [12].

and signed a written consent form. The exclusion criteria

The SSS is used to quantify the severity of the

were positive serology for celiac disease (CD) or wheat

FM symptoms. The final score is obtained by the sum of

allergy, autoimmune disease or other chronic diseases,

the severity score of 3 symptoms: 1-fatigue, 2-waking

use of anti-inflammatory agents, pregnancy, or lactation.

unrefreshed, and 3-cognitive symptoms and the number

Study Design

of FM symptoms present at that moment [3]. For both

`The study was divided into two phases: In Phase 1 (8
www.openaccesspub.org | IJN
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questionnaires, the high score is associated with a high
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Figure 1. Experimental study design. Volunteers were kept on a gluten-free diet during Phase 1 and Phase
2. Abbreviations: WPI, Widespread pain index; SSS, Symptom severity scale; FIQ, Fibromyalgia impact
questionnaire; FFQ, Food frequency questionnaire.

Figure 2. Flow of patient recruitment and exclusion during the study. Abbreviations: ACR, American
college of rheumatology; CD, celiac disease. Phase 1: Gluten-free period; Phase 2: Food challenge.
www.openaccesspub.org | IJN
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severity of the disease.

ACR, 2010. Of these, six were excluded because they

The 72h food record was evaluated for three
days, on alternate days, and covering one day of the
weekend. The volunteers received instructions about
how to record daily intake [13]. Subsequently, the
records were reviewed and analyzed by a trained
dietitian using the Avanutri Software (Brazil).
To evaluate participants' compliance with the
gluten-free

diet,

the

weekly

Food

Frequency

Questionnaire (FFQ) was applied by the dietitian.

had an autoimmune disease, and one did not answer
the questionnaires. None of the volunteers presented
positive serology for CD (IgA anti- transglutaminase and
total IgA) and wheat allergy (IgE for wheat). Therefore
19 patients were enrolled in the study. Five patients
withdrew the study due to: personal reasons (n=3),
hypothyroidism diagnosis during phase 1 (n=1), and
chronic use of anti-inflammatory agents (n=1). The
remaining 14 women that completed the phase 1 period
(aged

Blood Analysis and Genotyping

41-62)

disorders:

presented

arterial

the

hypertension

following

associated

(n=7),

orthopedic

The blood was collected after 8h fasting,

problems (n=3), and labyrinthitis (n=2). Some patients

between 7 to 10 am. We analyzed total IgA (Phadia

were underuse of drugs at the beginning of this study.

Uppsala Sweden), IgE for wheat (Beckman Coulter,

Most of them were antihypertensive, antidepressants, or

BreaCa,

(Orgentec

hypocholesterolemic agents. All drugs and posology

Diagnostika Gmbh, Mainz Germany), the cytokines IL1ß,

were kept unchanged throughout the experimental

IL6, IL8 (R&D System, Minneapolis, MN, US) and the

period. Analgesics (dipyrone, paracetamol, ibuprofen,

cytokines IL1RA, IL4, IL10 (U-Plex Assay - Meso Scale

tramadol) were used only sporadically during the

Diagnostics, Rockville, MD, US).Haptoglobin genotyping

experimental period. Volunteers were advised to avoid

was done with specific primers designed in exon two

the

and exon 5 of HP1 matching to exons 2 and 7 of HP2

throughout

amplified by high Fidelity PCR System. After PCR, the

physiotherapy, and 7 (50%) practiced physical activity:

amplicons were run on a 1% agarose gel and read

hydrogymnastics 2 to 3 times a week (4 volunteers) or

under

allowed

walking 2 to 3 times per week (3 volunteers). We didn't

differentiation of the two genotypes (HP1:2.5 KB and

ask about cognitive compartmental therapy. None of

HP2:5.3 kb).

them were in use of phytotherapy. The treatment was

Statistical Analysis

monitored by telephone and in individual meetings. All

US),

a

UV

IgA

bulb.

anti-transglutaminase

The

size

difference

Statistical analyses were performed using the
software SPSS 19 (SPSS Inc., Chicago, IL, USA). Graphs

use

of

non-steroidal
the

study.

anti-inflammatory

None

of

them

drugs

were

in

patients adhered to the gluten-free diet, according to
the analysis of FFQ.

were plotted at the software GraphPad Prism 5.0. The

The Gluten-Free Diet Improved FM Symptoms (Phase 1)

normal distribution of the data set was evaluated using

Anthropometric parameters, body weight, body

the Shapiro-Wilk test. Parametric data were analyzed by

mass index (BMI), and abdominal circumference were

Student's paired t-test and nonparametric variables by

unaltered during Phase 1 (Table 1). Caloric, protein, and

Wilcoxon

The

lipids intake were similar over the experimental weeks

Kruskal-Wallis test was used to compare the genotypes

(Table 2). However, at the end of week 8, carbohy-

of haptoglobin with the changes in cytokines levels, FIQ,

drates and fibers intake were significantly reduced

and the number of disease symptoms after a gluten-free

compared to the beginning of the study.

Mann–Whitney

test

(2

groups).

diet. For those variables that presented p-values lower
than 0.20 (FIQ, IL10, and IL8), a regression model was
used to investigate a relation with the number of alleles
of pre-haptoglobin 2 (HP2).

symptoms, and the number of painful body points
measured by the WPI. Nonetheless, a reduction in the
severity of symptoms, assessed by SSS, was not

Results
Twenty-six patients selected from Specialty
Center of Mateus Leme (MG/Brazil), met the criteria of
www.openaccesspub.org | IJN

Regarding the questionnaires, we found a
significant reduction in FIQ scores, the number of FM

CC-license

significant (Table 2). These results suggested that the
gluten-free

diet

improved
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Table

Comparison of anthropometric measurements and blood levels cytokines during Phase

Parameter

Initial

Final

Weight (kg)

74.9

74.5

BMI (kg/m2)

30.6

Anthropometry1

6.6)

30.4

0.404
6.6)

0.356

AC (cm)

0.117

Blood Cytokines2
IL1RA (pg/mL)

1209.4 (703.4 – 5495.6)

913.4 (476.8 – 4212.6)

0.096

IL1ß (pg/mL)

5.7 (3.8 – 30.6)

4.9 (3.7 – 37.4)

0.127

(pg/mL)

14.7 (10.7 – 44.6)

13.0 (10.4 – 48.0)

0.463

(pg/mL)

0.1 (0.1 – 0.8)

0.1 (0.0 – 0.8)

0.275

130.0 (0.2 – 2.0)

125.0 (0.7 – 2.3)

0.703

(pg/mL)

Values presented as mean (SD) and median (min-max). #Paired t-test for anthropometric parameters
and Wilcoxon for paired samples for blood cytokines. BMI, Body mass index; AC, Abdominal circumference.

Table 2. Results of 72h-food record and fibromyalgia questionnaires obtained during Phase

(gluten- free

diet).
Parameter

Initial

Final

P

Food Intake

Questionnaires Scores

Values presented as mean (SD). Test T Paired:1Fibromyalgia impact questionnaire;

2Symptom

severity scale; 3Widespread pain index.
www.openaccesspub.org | IJN
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restrictions imposed by the disease and several painful

symptoms

points and symptoms, causing a reduction in the impact

Nonetheless, gluten isolate challenge had no impact on

of FM on quality of life.

those parameters, suggesting that gluten is not the

Next, we investigated if this improvement in the

major

(increased

dietary

in

another

component

participant).

responsible

for

these

FM symptoms was associated with a reduction of serum

improvements.

inflammatory markers such as the pro-inflammatory

Several studies have evaluated the impact of a

cytokines

the

gluten-free diet on the nutritional and metabolic

anti-inflammatory cytokine IL10 and IL4. No changes

IL1ß,

IL1RA,

IL6,

and

IL8,

and

status [14-16], but only a few of them were addressed

were seen in the levels of those cytokines comparing the

to FM patients. The reduction of caloric intake,

initial and final of Phase1 (Table 1).

irrespective of the gluten exemption seems to exert

The patients were genotyped for haptoglobin
genes to observe the presence of the HP2 allele, which
codifies zonulin (pre-haptoglobin 2) and its possible
association with the response to gluten withdrawal. The
distribution of the HP allele was: 16.7% of patients have

beneficial effects on the symptoms of fibromyalgia [17,
18]. However, our patients presented constant caloric
intake during the experimental period, discarding a
possible influence of lower caloric intake as a cause of
the beneficial effects of the gluten- free diet.
The

no HP2 allele (HP 1-1), 58.3% have only one allele (HP

exclusion

of

gluten-containing

foods

2-1), and 25% have two alleles (HP 2-2). The regression

modified the dietary pattern, reducing the intake of

model showed an association between the number of

fibers and carbohydrates, as demonstrated by the 72h

HP2 alleles and FIQ (Figure 3). It has been found that

food record. The reduction of bread and pasta and

an average reduction of 2.0814 units occurs in the FIQ

several recipes containing wheat flour could lead to a

with the presence of the HP2 allele (p = 0.0257). The

decrease in carbohydrates and fiber intake. These data

other variables analyzed did not show a significant

agree with other studies showing that gluten-free

difference.

products are commonly made up of low- grained starch

Challenge with Placebo and Gluten Capsules did not
Alter FM Symptoms (Phase 2)

and flours [14, 19, 20]. Although protein intake was not

Seven patients completed the two challenges of
phase 2. None of the patients presented worsening of
the symptoms with the reintroduction of the gluten
compared to the placebo.
When the placebo was compared with the
gluten challenge period, we did not find any changes in
FM impact on daily routine, symptoms severity, or the
number of painful body points as demonstrated by the
results of FIQ, SSS, and WPI questionnaires (Table 3).
Similarly, the blood level of the cytokines IL10, IL6,
IL1β, IL1RA, IL4 was unaltered after one week of gluten
and placebo challenge (Table 3).

changed during the gluten-free period, it is important to
note that gluten-containing foods are not typical sources
of protein. Moreover, gluten amino acid composition is
poor, making its exclusion harmless for the total balance
of body protein [21].
Previous experimental studies [22, 23] showed
that

mice

(C57BL/6)

receiving

a

weight and adiposity associated with the rise of
inflammatory markers and reduction of thermogenesis.
In ours and other clinical studies [18], weight loss was
not observed probably due to a less controlled
environment in clinical studies (especially food choices
and lifestyle) and human genetic diversity compared

Discussion

with isogenic mice kept in a controlled diet.

The main finding of our study was that the
adoption of a gluten-free diet improved FM symptoms
reduced painful points, and improved the quality of life
in 12 of the 14 FM patients. Two patients showed an
improvement in almost all evaluated questionnaires
except for FIQ score (increased in one patient) and FM
www.openaccesspub.org | IJN

isogenic

gluten- containing diet presented an increase in body

CC-license

Experimental
pro-inflammatory

studies

effect

also

of

the

described
gluten

a

or

its

components [24- 27]. FM has also been associated with
a proinflammatory cytokine profile [28-30]. Our cytokine
analysis

did

not

show

any

changes

during

the

experimental period. The increase of inflammatory
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Table 3. Anthropometric evaluation, fibromyalgia questionnaire results, and blood cytokines concentrations, during Phase
Parameter

(placebo and gluten challenges)

End of the placebo challenge

End of the challenge with gluten

Anthropometry1
Weight (kg)

6a8 (± 10.4)

68.8 (± 10.0)

0.974

BMI3 (Kg/m2)

28.0 (± 3.2)

28.0 (± 3.2)

0.993

AC4 (cm)

97.6 (± 10.3)

97.5 (±12.5)

0.940

Questionnaires Scores1
Score in FIQ5

4.8 (± 2.5)

4.6 (± 3.0)

0.636

Score at SSS6

7.0 (± 4.1)

5.7 (± 4.0)

0.253

9.4 (± 4.0)

0.231

10.9 (± 4.6)

11.1 (± 3.9)

0.726

IL1RA(pg/mL)

1209.4 (703.4 - 5495.6)

1064.2 (576.1- 3507.0)

0.219

IL1ß (pg/mL)

5.7 (3.8 - 30.6)

5.56 (4.0 - 27.0)

0.688

IL6 (pg/mL)

14.7 (10.7-44.6)

14.25 (11.0 - 20.2)

0.813

IL4 (pg/mL)

0.1 (0.1 - 0.8)

0.3 (0.2 - 0.6)

0.735

IL10 (pg/mL)

1.3 (0.2 - 2.0)

1.70 (0.8- 2.0)

0.823

Number of symptoms
VVPI

10.6 (± 5.5)

Blood Cytokines2

1Values

presented as mean (SD) and 2median (min-max). #Paired t-test for anthropometric parameters and

questionnaires scores and Wilcoxon for paired samples for blood cytokines.
4Abdominal

3Body

mass index;

circumference 5Fibromyalgia Impact Questionnaire; 6Symptom Severity Scale; 7Widespread

Pain Index. n=7

www.openaccesspub.org | IJN
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Figure 3. Comparison of FIQ results after a gluten-free diet and number of HP2 alleles

cytokines in patients FM cannot be seen in blood

Our results suggested an improvement of

analysis. It is possible that the inflammatory effect of

several indicators of the severity of FM with the adoption

gluten could not be enough to change the circulating

of a gluten-free diet. However, the one-week challenge

levels of these cytokines significantly or that it does not

with 8.4g of vital gluten had no impact on the analyzed

exert, in humans, the inflammatory effects observed in

parameters in the patients that completed Phase 2. The

mice.

amount of gluten used in the challenge phase was
The

regression

model

suggested

that

the

presence of the HP2 allele is associated with a better
response to the gluten withdrawal. Haptoglobin encodes
for two alleles, of which HP2 carries a duplication of the
3rd and 4th exons [31]. The allele HP2 codifies the HP2
pre-haptoglobin (also known as zonulin). This protein is
described

as

a

physiological

modulator

of

tight

junctions [32] and is released upon gut dysbiosis and

chosen based on the average gluten intake data in
Western countries [34] and agreed with the amount
seen in previous studies [35, 36]. Taken together,
although the limited number of patients, our data
suggest that a moderate intake of gluten for seven days,
is not a major dietary component related to the
fibromyalgia symptoms, even in a subset of patients
responsive to gluten-free diets.

gliadin stimulus [33]. These results suggest that those

Other

studies

in

the

literature

suggest

patients carrying the HP2 allele will present more

improvement of FM symptoms after a gluten-free

benefits with the gluten withdrawal due to a lesser

diet

zonulin release, reducing changes on intestinal barriers

lymphocytosis [9, 10]. In a study [9], patients improved

caused by zonulin. Nonetheless, due to the limited

FM symptoms with a gluten and lactose restricted diet

number of observations, futures researches are required

(in

to confirm that association.

beneficial effects cannot be attributed solely to gluten

www.openaccesspub.org | IJN

CC-license

mostly

in

lactose-intolerant
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patients).

with

duodenal

However,

these
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because

other

milk

to more significant input of dietary and microbial

components, were also excluded. In patients with FM

antigens, which could lead to activation of T-cells in

and

diet

patients with presence of a chronic inflammation even if

improved the symptoms only in those with duodenal

low intensity or with some predisposition of failures in

lymphocytosis, with a minimal effect on those without

the mechanisms of immunoregulation on intestinal

lymphocytosis

irritable

nutrients

from

wheat

bowel syndrome, a

[10].

The

authors

and

gluten-free

a

mucosa [42]. In our study, SIBO was no evaluated, and

gluten-free diet would be suitable only for patients with

suggest

that

we suggest that future researches with gluten free- diet

duodenal lymphocytosis.

and FM should also analyze SIBO in volunteers.

Our results make clear the importance of the

It can also be assumed that the amount of

gluten challenge to corroborate with the possible

gluten administered in the challenge is small to trigger

improvement of the symptoms of FM with such diets.

the symptoms of FM. The choice of the amount of

Without the challenge phase, there could be a misguided

gluten used in the challenge (about 8.4g/day vital

conclusion that the gluten exemption would have been

gluten) was calculated from the average gluten intake in

the cause of the improvement seen in the first phase of

the population of Western countries [34] and in

the study.

agreement with some published studies [35, 36].

The factors responsible for the improvement of
the gluten-free diet requires further investigation. It may
be the consequence of more frequent and closer

However, the effects of gluten on FM may be caused by
excessive gluten intake and not by quantities considered
normal.

interaction between health professionals and patients

Among the limitations of the current study is the

since the study does not present a placebo group

lack of a control group, the absence of specific markers

maintained without a gluten-free diet. Many symptoms

for the transgression of the diet, and the small sample

are unspecific or subjective, and so frequent contacts

size. More studies are needed in double-blind design

with the professionals involved in the research may have

controlled with larger sample size.

contributed to the improvement of the symptoms.

Conclusion

Besides, the expectation of improvement with dietary
modification may have contributed to the feeling of
improvement [37].
The improvement of the symptoms with the
gluten-free diet could also be due to the exclusion of
other components such as fermentable oligo, di,
monosaccharides, and polyols (FODMAPs), short- chain
carbohydrates,

present

in

the

wheat

and

other

foods [38]. Some studies have shown the improvement

The gluten-free diet was associated with the
attenuation of main symptoms and improvement of
quality of live in this group of FM patients evaluated.
Nonetheless, gluten challenge had no impact on those
parameters, suggesting that gluten is not the major
dietary component responsible for these improvements.
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