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ABSTRACT: Background: Vitamin D deﬁciency and insufﬁciency have
been reported in ﬁbromyalgia. However, to the best of our
knowledge, only one study has evaluated the role of 25hydroxyvitamin D [25(OH)D] supplementation on ﬁbromyalgia
symptoms.
Objectives: To analyze the effects of 3 months of 25(OH)D
supplementation on symptoms of ﬁbromyalgia.
Methods: This study included 11 female patient. Demographic
and clinical data, tender points, visual analog scale results,
and pre- and post-serum levels of 25(OH)D supplementation
were analyzed. The levels of 25(OH)D were measured by a
radioimmunologic test.
Results: Patients with ﬁbromyalgia diagnosis and 25(OH)D
values ≤ 30 ng/ml were recruited to receive 50,000 IU of oral
vitamin D once every week for 3 months. The disease was
diagnosed based on the American College of Rheumatology
criteria. The median age of all patients was 48.5 (28–67)
years and 63.4% were Caucasian. Disease duration varied
from 1–10 years. The 25(OH)D levels increased signiﬁcantly
after 3 months, 18.4 (15.5–25.8) ng/ml vs. 33.8 (28–58) ng/ml,
P = 0.01. Interestingly, an improvement of visual analog scale
scores was observed at 3 months, 90 (0–100) vs. 30 (0–80), P =
0.002. Eight patients (72.2%) responded that they experienced
a very signiﬁcant improvement in symptoms. In addition,
a trend for reduction of the number of tender points was
observed after 3 months, 17 (11–18) vs. 10 (0–18), P = 0.07.
Conclusions: The 25(OH)D levels and disease symptoms
in patients with ﬁbromyalgia and vitamin D deﬁciency/
insufﬁciency seem to improve with vitamin D supplementation.
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itamin D deficiency or insufficiency is commonly associ-

V ated to osteometabolic disorders such as osteoporosis and

osteomalacia, in addition to being related to painful nonspecific
musculoskeletal conditions [1]. This hormone has been linked

to other disorders such as cancer, tuberculosis susceptibility,
systemic hypertension, and autoimmune conditions [2-6]. Some
studies have suggested that vitamin D may participate in the prevention of pathologies of autoimmune diseases [7] and even affect
metabolic syndrome in patients with rheumatoid arthritis [8,9].
In fact, hypovitaminosis D is described as a treatment for
rheumatic diseases such as rheumatoid arthritis, systemic lupus
erythematosus, antiphospholipid syndrome, and fibromyalgia
[1-3].
Fibromyalgia is a chronic pain syndrome that presents with
muscle tenderness and is often accompanied by fatigue, sleep
disturbance, and depressive moods [10]. The prevalence of
fibromyalgia in the population is reported to be between 0.66%
and 4.4%, and may be more prevalent in women than in men,
especially between the ages of 35 and 60 [11].
Several studies have demonstrated a negative association
between 25(OH)D and fibromyalgia [12,13]. However, to the
best of our knowledge, only one scientific paper has evaluated
the role of vitamin D supplementation in this chronic disorder
and evaluated the effect of one single dose of vitamin D [14].
In this study, our objective was to evaluate the effects of
vitamin D supplementation on the symptoms of women with
fibromyalgia.

PATIENTS AND METHODS
Our study was comprised of 11 female patients, all older than
18 years of age, who had been diagnosed with fibromyalgia
according to the American College of Rheumatology (ACR)
criteria. The diagnosis of fibromyalgia was confirmed by an
experienced rheumatologist (JFC) [15]. Selected subjects had
widespread pain in at least three quadrants of the body lasting
for more than 3 months and identified a minimum of 11 tender
points among the 18 points tested. Diffuse pain was defined as
the presence of pain on the left and right sides of the body and
above and below the waist.
In this study, we collected demographic data, reviewed medical charts, noted the presence of co-morbidities, and recorded
medications taken.
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Exclusion criteria were the presence of systemic lupus erythematosus or other autoimmune systemic disease, the use of
vitamin D supplementation, antidepressant therapy such as trycyclic, and serotonin reuptake inhibitors during the 6 months
prior to this study. Thyroid dysfunction, muscle disorders as
evaluated by muscle strength and creatine kinase levels, spondyloarthritis, and rheumatoid arthritis were also excluded. All
patients had blood collected for laboratory analysis and all test
results were normal, including thyroid function, creatine kinase,
erythrocyte sedimentation rate, C-reactive protein, protein electrophoresis, calcium, phosphorum, blood count, liver enzymes,
and renal function.
All patients received a 50,000 IU tablet once weekly during
a period of 3 months.
INSTRUMENTS

The visual analog scale (VAS) is a 10 item number line on which
subjects indicate the degree of pain perceived at that given
moment and as a weekly average in which 0 = no pain and 10 =
unbearable pain. Higher values indicate worse conditions.
Subjects give a verbal gradation of pain by choosing a number
from 0 to 10, with higher numbers corresponding to higher
pain levels [16].
Tender points were evaluated and the number of positive
points was reported.
VITAMIN D MEASUREMENT

The 25-hydroxyvitamin D [25(OH)D] was collected and measured by a commercial kit (DiaSorin, Minnesota, USA) that
uses 125I radioimmunoassay (intra-assay coefficient of variation: 16.6%, inter-assay coefficient of variation: 22.6%).
STATISTICAL ANALYSIS

Results are presented as median (range) or percentage.
Statistical analyses were performed using GraphPad InStat
version 2.00 (GraphPad Software, La Jolla, CA, USA). A nonparametric Mann–Whitney test was used to compare medians,
and a Fisher’s exact test was used to compare frequencies. The
results were considered be significant when P < 0.05.

RESULTS
Eleven women with fibromyalgia were included in this study.
Median age of all fibromyalgia patients was 48.5 (28–67) years
and 63.4% were Caucasian. Disease duration was 10 (1–10)
years. All patients concluded the follow-up period of 3 months.
Features of fibromyalgia patients at baseline and after 3
months of vitamin D supplementation are summarized in
Table 1.
The 25(OH)D levels increased significantly after 3 months
of supplementation: 18.4 (15.5–25.8) vs. 33.8 (28-58) ng/ml,
P = 0.01.
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Table 1. Comparison between ﬁbromyalgia and vitamin D features
at baseline and after 3 months of vitamin D supplementation
Pre-vitamin D
supplementation
N=11*

Post-vitamin D
supplementation
N=11*

P
value

Median age, years
25(OH)D, ng/ml

48.5 (28–67)
18.4 (15.5–25.8)

33.8 (28–58)

0.01

Number of tender points

17 (11–18)

10 (0–18)

0.07

VAS
Median score (range)

90 (0–100)

30 (0–80)

0.002

Data are shown as median (range) or percentage
25(OH)D = 25-hydroxy-vitamin D; VAS = visual analog scale
*All patients were female

An improvement of median VAS scores was observed at 3
months: 90 (0–100) vs. 30 (0–80), P = 0.002. In addition, a trend
for a reduction in the number of tender points was seen: 17
(11–18) vs. 10 (0–18), P = 0.07.
Eight patients (72.7%) answered that they had a very significant improvement after vitamin D supplementation.

DISCUSSION
This study demonstrated that vitamin D supplementation
seems to increase serum levels of 25(OH)D, and also improves
symptoms of women with fibromyalgia.
An advantage of this study was that it included only fibromyalgia patients who did not have other autoimmune diseases,
since these disorders may be influenced by 25(OH)D. Another
strength of our research was to exclude patients currently taking antidepressants, vitamin D supplementation, or muscle
relaxing agents. In our study, the same researcher determined
the tender points in each patient.
Previous studies have demonstrated the presence of vitamin
D deficiency or insufficiency in fibromyalgia [17,18]. Other
studies used control groups, which suggested no association
[19-21]. Some possible explanations for patients with fibromyalgia could show that hypovitaminosis D may be due to pain,
poor mobility, obesity or overweight, and depression. Each of
these factors could lead to less time outdoors, less sun exposure,
and consequently vitamin D deficiency or insufficiency.
Some studies have evaluated serum levels of 25(OH)D
in fibromyalgia and found inconclusive results. While other
researchers suggest a positive association between fibromyalgia and low vitamin D levels [17,18]. Still others, using control
groups, suggested no association [19-21]. Studies with larger
populations showed conflicting results [22,23]. It should be noted
that these last studies are population based studies, but only
about 12% of the included subjects had fibromyalgia. Abokrysha
[14] evaluated 30 Arab women with fibromyalgia and found that
hypovitaminosis D was associated with widespread body pain.
Of interest, Abokrysha found an improvement of symptoms and
fatigue after 2 months of a single dose of vitamin D.
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One limitation of this study was that it included a relatively
small number of patients. This actuality was due to rigorous
exclusion criteria that eliminated patients with other diseases
and a history of drug use, who were treated with medications
that could affect our results. Another limitation factor was the
lack of a control group and data related to body mass index,
sun exposure, and use of sunscreen. However, our research is
preliminary and was designed as a pilot prospective study.
CONCLUSIONS

This study demonstrated that vitamin D supplementation
seems to have a role in controlling symptoms in fibromyalgia
patients with 25(OH)D deficiency. Other prospective and larger
studies shall be conducted to confirm these findings.
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Capsule
Inﬁltration inhibition of CTL
Type 1 diabetes (T1D) is associated with the inﬁltration of
islet-speciﬁc autoreactive cytotoxic CD8+ T cells (CTLs) into
pancreatic islets. This process leads to islet destruction and
loss of insulin production. Most of the CTLs in islets are
non-islet-speciﬁc, and their contribution to T1D is not well
understood. Christoffersson and co-authors observed that the
accumulation of these “bystander” CTLs was associated with

decreased activation and proliferation of islet-speciﬁc CTLs.
The abundance of non-islet-speciﬁc CTLs in islets reduced
the access of islet-speciﬁc CTLs to autoantigens, which led
to a state of unresponsiveness. A similar form of nonspeciﬁc
suppression by CTLs was observed in a viral meningitis model.
Sci Immunol 2018; 3: eaam6533
Eitan Israeli

“It has always seemed strange to me that in our endless discussions about education so little
stress is laid on the pleasure of becoming an educated person”
Edith Hamilton, (1868–1963), German author
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