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ABSTRACT

Objectives: The aim of this study was to identify the plasma level of micro-ribonucleic acid (microRNA) expressions and the relationship between
plasma microRNA levels with the general health and functional status in female patients with fibromyalgia syndrome (FMS).

Patients and methods: Thirty-five female patients (mean age: 42.0+11.8 years; range, 21 to 62 years) diagnosed as FMS and 35 sex-and age-matched
healthy controls (mean age: 43.7+8.8 years; range, 21 to 56 years) were enrolled in the study. MicroRNA measurements of the participants in plasma
were carried out by using the quantitative polymerase chain reaction (QPCR). A total of 11 plasma levels of microRNA expressions were examined in
both groups. The general health and functional status of the patients and controls were assessed by the Fibromyalgia Impact Questionnaire (FIQ)
and the Short Form-36 (SF-36) scale.

Results: No significant difference was observed between the plasma levels of microRNA expressions in patients with FMS and healthy controls. The
plasma level of miR-320a expression was found to be negatively correlated with the total FIQ score in female patients with FMS (p=0.05, r=-0.34).
Negative correlations were also detected between the plasma level of miR-320a and miR-320b expressions and the subscale score of SF-36 physical
function in female patients with FMS (p=0.01, r=-0.43 and p=0.01, r=-0.43, respectively). A strong positive correlation was found between miR-142-3p
and the subscale score of SF-36 mental symptom score in female patients with FMS (p<0.001, r=1.00).

Conclusion: The expression levels of microRNAs in plasma between female patients with FMS and controls were not significantly different. Only
plasma levels of miR-320a, miR-320b, and miR-142-3p expressions were associated with the general health, functional status, and mental symptom
score in female patients with FMS.

Keywords: Fibromyalgia, Fibromyalgia Impact Questionnaire, microRNA, Short Form-36.

Fibromyalgia syndrome (FMS) is one of clinical symptoms, including chronic diffuse body
the most common musculoskeletal disorders, pain, increased sensitivity in specific anatomical
affecting predominantly female individuals over regions, fatigue or physical exhaustion, sleep
than 50 years old worldwide (0.2 to 6.6% of disturbances, irritable bowel syndrome (IBS),
the world population), characterized by several and cognitive disturbances. Chronic widespread
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musculoskeletal pain is the most frequent clinical
complaint in the vast majority of the patients
with FMS. Although chronic pain has been
defined as a main component criterion for the
diagnosis of FMS, the diagnosis of the FMS
is still based on mostly patient’s history and
physical examination and there are no any
confirmatory diagnostic tools such as blood tests
(biomarkers), imaging, or histological analysis
for FMS. Several investigations have clarified
that muscle oxygenation changes, psychological,
biochemical, hormonal and immunological factors
are effective in the emergence of FMS, indicating
that FMS should be considered as a complex
disease that contains both environmental and
genetic factors.

Recent studies have strongly supported that
the genetics may play an important role in the
development of FMS and also in some other
chronic musculoskeletal disorders.* There is an
eight-fold increased risk at the first-degree relatives
of the patients with FMS and genetic studies
have generated a number of candidate genes
for FMS.! However, these genetic studies have
usually been in limited numbers and the results
of the investigations are somewhat questionable.!
On the other hand, micro-ribonucleic acids
(microRNAs) are short non-coding RNA
molecules, approximately 19 to 25 nucleotides
in size that may be involved in the regulation of
the gene expression in the disease processes and
physiological pathways.> MicroRNAs regulate at
least 30% of human genes and downregulate
the gene expression from the target genes and
recognize their target messenger RNAs based
on the sequence complementarity. They inhibit
the gene expression post-transcriptionally either
by inhibition of translation or degradation of the
target messenger RNA.> MicroRNAs are also
known to be key molecules, as they are effective
in many vital biological processes, such as the cell
proliferation and apoptosis. Since microRNAs can
be detected in circulatory systems and other body
fluids or in various tissues, they can be considered
as potential biomarkers which may be used in
the early diagnosis of many diseases.® Recent
studies have shown that microRNAs may have
an important effect on the regulation of the pain
processes in experimental models and clinical pain
disorders.”® Li et al.l® suggested that microRNAs
might be associated with the pain pathophysiology
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of the osteoarthritis. Potential diagnostic and
therapeutic properties of microRNAs have been
demonstrated in patients with complex regional
pain syndrome.!! The expression levels of
microRNAs have also been searched in patients
with FMS, and studies have revealed the presence
of various microRNA expressions in patients’
serum and cerebrospinal fluids (CSFs). Moreover,
investigators have claimed that microRNAs might
be useful in the development of biomarkers
assessing disease activity, since some of the
circulating microRNAs in patients with FMS
was found to be in association with the pain
severity.312 Mostly, studies have been focused
on the relationship of circulating miRNAs only
with the pain severity and physical functioning by
using disease-specific questionnaires measuring
generally functional health status of the patients;
however, no data are available in the literature
using more generic scales to reveal the association
of plasma microRNA levels and the health-related
quality of life (HRQoL) or general health status in
patients with FMS. Therefore, further researches
are essential not only for the identification of the
potential confirmatory diagnostic biomarkers for
the early definition of FMS or the assessment of
disease activity in FMS, but also to find out for a
possible correlation of the clinical characteristics
related to the general health and HRQoL with the
plasma level of microRNA expressions in patients
with FMS.

The primary objective of this present study
was to identify the plasma level of microRNA
expressions in patients with FMS that might be
a specific indicator for FMS as a confirmative
diagnosis instrument of the disease. The secondary
objective was to determine the relationship
between the expression level of microRNAs in
plasma with the general health and HRQoL
together with the functional status in patients with
FMS.

PATIENTS AND METHODS

This cross-sectional, case-control study
was conducted at Mersin University Faculty of
Medicine, Department of Physical Medicine and
Rehabilitation between 2015 and April 2016.
Thirty-five consecutive female patients with FMS
(mean age: 42.0+11.8 years; range, 21 to 62 years)
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who directly applied or were referred to our
outpatient clinic and fulfilled the 1990 American
College of Rheumatology (ACR) for FMS were
included. The control group consisted of sex- and
age-matched 35 healthy controls (mean age:
43.7+8.8 years; range, 21 to 56 years) recruited
from the general public and hospital staff. Patients
were excluded from the study, if they had any
inflammatory, metabolic, and neuromuscular
disorder, severe infectious disease, malignancies,
hepatic and renal disease or severe psychiatric
disorder, serious comorbidities and cognitive
impairment. None of the participants were
immigrants, and individuals who were under the
age of 18 and more than 65 years-old, pregnant,
breastfeeding, and illiterate or did not have a
sufficient mastery of Turkish language were also
excluded. Due to the extremely limited numbers,
data obtained from male patients were dismissed,
as it would not be statistically conceivable to
include them in the analysis, particularly while
making sex comparisons. A written informed
consent was obtained from each participant.
The study protocol was approved by the Mersin
University Faculty of Medicine Clinical Research
Ethics Committee (No: 2015/216). The study was
conducted in accordance with the principles of
the Declaration of Helsinki.

Clinical measurements

Following the interview, all participants
completed a form that described some of the
demographical characteristics and clinical features
of the FMS, including occupational, educational,
and marital status, presence of fatigue, sleep
disturbances, dysmenorrhea, depressive
symptoms, morning stiffness, headache, upper
and lower limb paresthesias, and symptoms
of IBS. Careful medical history-taking and
physical examination were carried out by a single
clinician. During physical examination, positive
sensitive point number (PSPN) was determined by
palpation and body mass index (BMI) was noted.
The patients were asked to fill the Fibromyalgia
Impact Questionnaire (FIQ) pertaining to the
functional status and the Medical Outcomes Study
(MOS) 36-Item Short Form health survey (SF-36)
scale for the evaluation of HRQoL under the
supervision of investigators at the hospital.

The general health and functional status of the
participants was assessed using the FIQ. The FIQ
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is one of the most widely used instruments for the
evaluation of health status and outcome measures
in patients with FMS. The scale is consisted of
20 items, in which 10 domains of FMS related
symptoms and functional impairment: physical
functioning, overall well-being, work day, pain,
fatigue, morning tiredness, stiffness, job difficulty,
depression and anxiety are being measured. The
FIQ score ranges from 0 to 100 with high scores
indicating severe functional impairment.!’* The
validity and reliability studies of the FIQ were
conducted in the Turkish population.!* Only the
total score of the FIQ scale was used for the
statistical analyses.

The HRQoL of the participants were evaluated
using the SF-36 scale. The SF-36 is a well-known
generic questionnaire extensively used in clinical
trials for the assessment of HRQoL. It includes
a total of 36 questions which evaluate eight
dimensions: physical functioning, role physical,
pain index, general health, vitality, social
functioning, role emotional, and mental health
index with a summary measures of both physical
and mental components. The score range of the
questionnaire is from O up to 100. High scores
indicate better health status.!>!® The validity and
reliability studies of the SF-36 were conducted in
the Turkish population.!”

Plasma collection and storage, RNA
extraction, reverse transcription quantitative
polymerase chain reaction (QPCR)

Serum samples of confirmative patients
for FMS and healthy controls were obtained
by the venipuncture of the cubital vein for
the analysis of gPCR testing. Peripheral
blood samples were initially collected into
ethylenediaminetetraacetic acid (EDTA)-coated
vacutainer tubes (BD, Vacutainer, Australia).
Blood samples were processed after 2 h of
the collection and the plasma separated by
the centrifugation at 2,000xg for 15min. The
supernatants were, then, transferred into sterile
centrifuge tubes either to be frozen at -80°C,
or to be stored at 4°C, until the further analysis
for the instant microRNA extraction. All of the
microRNAs observed in the study were extracted
from fresh or frozen plasma samples by using
the High Pure microRNA Isolation Kit (Roche
Diagnostics GmbH, Mannheim, Germany)
according to the manufacturer’s instructions.
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The reverse transcription reaction was, then,
carried out via by the isolated RNA sample
using the Qiagen miScript II RT Kit (Qiagen
GmbH, Hilden, Germany, Cat. No: 218161). The
pre-amplification step reaction was performed to
increase the quantity and the quality of cDNAs
using the Qiagen miScript Microfluidics PreAMP
Kit (Qigen GmbH, Hilden, Germany, Cat No:
331455) before the gRT-PCR reaction. After
the pre-amplification reaction had completed,
the Exonuclease 1 reaction was applied to
remove the non-specific signalizations of the
deoxyribonucleic acid (DNA) molecule. Then,
the microRNA analysis was enforced via by the
high throughput real-time qPCR method using
the BioMark HD System (Fluidigm Corporation,
CA, USA). A total of 11 different microRNAs
including miR-320a, miR-320b, miR-103a-3p,
miR-107, let-7a-5p, miR-30b-5p, miR142-3p,
miR-151a-5p, miR-374b-5p, miR-532-3p, and
miR-939-5p were analyzed.

Statistical analysis

In the original study, the success performance
for hsa-miR-320b in separating the patient
and healthy group was 0.782 (area under
the curve). Accordingly, 28 individuals in the
patient group and 28 individuals in the control
group were planned to be recruited (minimum
n=56) with 99% power and 5% type I error.!®
Considering the probability of a 20% loss rate
in the data, 35 participants in each group and
70 participants in total were included in the
study.

The results of microRNAs RT-PCR (Ct
data) were normalized according to the global
mean normalization strategy, as there are
no verified housekeeping genes or universal
controls in serum/plasma for the analysis of
circulating microRNAs. Relative differences in
microRNA expressions were determined by
using the comparative threshold cycle (AACT)
method, and fold change (FC) was calculated
by the equation 2- AACt.1920 Statistical analysis
was performed using the SPSS for Windows
version 11.5 software (SPSS Inc., Chicago,
IL, USA). The Shapiro-Wilk test was used
to test the normal distribution of continuous
measurements. Descriptive data were expressed
in mean =+ standard deviation, median
(251-75% percentiles) or number and frequency.
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The Student’s t-test and Mann-Whitney U test
were used to compare the differences between
two groups’ means and medians. Correlations
between continuous variables were evaluated
with the Spearman’s correlation coefficient (rho).
Pearson’s Chi-square test (x?) was used to assess
the relationship between categorical variables in
both groups. A p value of <0.05 was considered
statistically significant.

RESULTS

Sociodemographic and baseline clinical
characteristics

Demographic and clinical characteristics
of the patients and controls are shown in
Table 1. There were no statistically significant
differences in demographic and clinical
characteristics between two groups in terms
of age, BMI, marital status, and occupational
and educational status. However, the PSPN in
patients with FMS was found to be significantly
higher than in controls (p<0.001). Fatigue, sleep
problems, dysmenorrhea, depressive symptoms,
morning stiffness, headache, upper and lower
limb paresthesia, and IBS symptoms were also

statistically significantly more frequent in patients
with FMS.

The subscales scores of the SF-36
questionnaire and the total FIQ scores of
the patients and controls are summarized in
Table 2 and Figure 1. Significant differences
in correlations of all subscale scores of SF-36
between the groups, including the subscale of
SF-36 physical symptom and mental symptom
sum scores were found, and subscale scores
of SF-36 significantly were lower in patients
with FMS than in healthy controls (Table 1). In
addition, a significant difference of the total FIQ
score in patients with FMS was noted compared
to the controls, indicating statistical significance
(p<0.001, Table 1).

Differences in microRNA expression levels
between patients with FMS and healthy controls

A total of 11 plasma microRNAs-miR-320a,
miR-103a-3p, miR-107, let-7a-5p, miR-30b-5p,
miR-151a-5p, miR142-3p, miR-374b-5p,
miR-320b, miR-532-3p, and miR-939-5p -
were found to be expressed in both groups.
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Table 2. Correlation of disease-associated microRNAs with common symptoms in FMS
miR-320b miR-532-3p miR-939-5p miR-320a miR-103a-3p miR-142-3p
(n=35) (n=35) (n=18) (n=35) (n=15) (n=3)
FIQ r -0.26 -0.17 0.05 -0.34 0.18 0.50
P 0.14 0.32 0.83 0.05 0.51 0.67
i r -0.20 -0.07 -0.18 -0.29 0.17 -0.50
P 0.26 0.70 0.47 0.09 0.54 0.68
r 0.15 0.23 0.27 0.36 0.29 0.50
Height
p 0.39 0.19 0.28 0.03 0.29 0.67
r -0.19 -0.01 -0.30 -0.24 0.19 -0.50
Weight
P 0.27 0.96 0.22 0.17 0.50 0.67
r 0.15 0.09 -0.11 0.29 -0.01 0.00
PSPN
p 0.38 0.60 0.68 0.09 0.97 1.00
A r -0.18 -0.36 -0.20 -0.22 0.10 -0.50
e
S P 0.30 0.03 0.43 0.20 0.73 0.68
SF-36 components
r -0.43 -0.17 0.03 -0.43 0.03 0.50
Physical functioning
p 0.01 0.33 0.90 0.01 091 0.67
Role limitations due to r 0.07 0.11 0.07 0.08 -0.07 -0.90
physical health p 0.69 0.54 0.80 0.64 0.80 0.33
Role limitations due to g -0.05 -0.10 -0.04 -0.10 -0.12 NA
emotional problems p 0.77 0.56 0.88 0.58 0.66 NA
r -0.07 -0.09 -0.18 -0.12 -0.16 0.00
Energy/fatigue
p 0.68 0.62 0.94 0.48 0.58 1.00
r -0.24 -0.22 0.18 -0.28 -0.16 0.50
Emotional well-being
P 0.17 0.20 0.47 0.10 0.56 0.67
r -0.12 -0.06 0.12 -0.27 -0.04 0.50
Social functioning
P 0.49 0.74 0.64 0.11 0.90 0.67
o r -0.17 0.03 0.03 -0.28 -0.33 0.87
ain
p 0.33 0.85 0.89 0.11 0.23 0.67
r 0.12 0.29 0.46 0.03 0.21 0.00
General health
p 0.48 0.89 0.05 0.85 0.45 1.00
r -0.10 0.11 0.31 r-0.17 0.05 0.50
Physical symptom score
P 0.56 0.54 0.22 0.34 0.86 0.67
r -0.15 -0.16 0.02 -0.23 -0.17 1.00
Mental symptom score
0.41 0.35 0.94 0.19 0.55 <0.001
FMS: Fibromyalgia syndrome; FIQ: Fibromyalgia Impact Questionnaire; BMI: Body mass index; PSPN: Positive sensitive point number; SF-36: 36-Item Short
Form health survey.

No any significant differences were detected
among these 11 plasma levels of expressed
microRNAs (miR-320a, miR-103a-3p, miR-107,
let-7a-5p, miR-30b-5p, miR-151a-5p, miR142-3p,
miR-374b-5p, miR-320b, miR-532-3p, and
miR-939-5p) between the patients with FMS and
healthy controls. No statistical FC was recorded
in the expression of 11 plasma microRNA levels
in patients with FMS (Figure 2).

MicroRNAs and quality of life, and general
health and functional status

Correlations between the 11 expression levels
of microRNAs in plasma, demographic clinical
data, the general health and functional status,
and the HRQoL in patients with FMS were
assessed by using the FIQ and the SF-36 scores,
respectively. However, out of 11 expressed
microRNAs in patients’ plasma, a total of
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Physical functioning
p<0.001

Role limitations due to
physical health
p<0.001

Mental symptom score
p<0.001

Physical symptom Role limitations due to

score emotional problems
p<0.001 p<0.001
General health Energy/Fatigue
p<0.001 p<0.001

Pain

Emotional well-being
p<0.001 p<0.001

—
Social functioning
p<0.001

@mun FMS “=»CONTROL

Figure 1. Comparison of SF-36 components in the FMS and control groups.
SF-36: 36-Item Short Form health survey; FMS: Fibromyalgia syndrome.
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Figure 2. Comparison of microRNA expressions in the FMS and control groups.
microRNA: Micro-ribonucleic acids; FMS: Fibromyalgia syndrome.
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five microRNAs-miR-151a-5p, miR-374b-3p,
miR-107, let-7a-5p, and miR-30b-5p - were
removed from the statistical analysis, since
their plasma expressions were not sufficiently
in comparable levels to attain a correlation
value, and only the plasma expression levels
of the six remaining microRNAs (miR-320b,
miR-532-3p, miR-939-5p, miR-320a,
miR-103a-3p, miR-142-3p) were included in
statistical analysis. Weak negative correlations
were observed between the expression level
of miR-532-3p in plasma and the mean age
(r=-0.36, p=0.03) of the patients, and between
the plasma miR-320a expression level and the
total score of the FIQ scale (r=-0.34, p=0.05) in
patients with FMS, whereas the mean height of
the patients with FMS was positively correlated
with the plasma miR-320a expression level
(r=0.36, p=0.03). No relationship between
the expression levels of the six remaining
microRNAs (miR-320b, miR-532-3p,
miR-939-5p, miR-320a, miR-103a-3p, and
miR-142-3p) in plasma and the means of
weight, BMI, and PSPN was found in patients
with FMS. A negative correlation between the
subscale score of SF-36 physical functioning
and the expression levels of miR-320a and
miR-320b in plasma were (p=0.01, r=-0.43 and
p=0.01, r=-0.43, respectively). Patients with
lower miR-320a and miR-320b expression levels
had higher SF-36 physical function scores. The
SF-36 physical function scores increased, as the
expression level decreased. A strong positive
correlation was found between miR-142-3p and
the subscale score of SF-36 mental symptom
score in female patients with FMS (p<0.001,
r=1.00). No any other significant relationship
was noted (p>0.05) between the other subscales
scores of SF-36, including pain, role physical,
role emotional, general health, vitality, social
functioning, mental health, and sum scores of
physical functions, and the plasma expression
levels of microRNAs (miR-532-3p, miR-939-5p,
and miR-103a-3p) in patients with FMS (Table 2).

DISCUSSION

Fibromyalgia syndrome is a chronic
musculoskeletal disease with an unknown
etiology, characterized by widespread body pain
and decreased pain threshold and the underlying
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pathophysiological mechanism of the disease is
still to be elucidated.!?

The wverification of the extracellular
microRNAs family existing in various biological
fluids of the body (the circulating microRNAs)
in numerous studies has led to a global
consideration among the investigators indicating
that microRNAs might be accepted as potential
biological markers for the diagnosis or disease
activity of several disorders, including also
the FMS. MicroRNAs was initially identified
by Bjersing et al.!? in the CSF of 10 female
patients with FMS and the expression of
nine microRNAs (miR-21-5p, miR-145-5p,
miR-29a-3p, miR-99b-5p, miR-125b-5p,
miR-23a-3p, 23b-3p, miR-195-5p, miR-223
3p) were found to be significantly in low
levels, compared to healthy controls. A total
of 374 serum expression levels of microRNAs
in 20 female patients with FMS and 20
healthy female controls were also studied
subsequently by the same investigators.® The
results revealed that serum levels of eight
microRNAs in patients with FMS were measured
in differently expressed, in which seven out of
the eight microRNAs (miR-103a-3p, miR-107,
miR-let-7a-5p, miR-30b-5p, miR-151a-5p,
miR-142-3p and miR-374b-5p) were significantly
in low levels, while only the serum expression
level of miR-320 was detected significantly
higher than healthy individuals. Similarly,
Leinders et al.?! screened the expression of
51 dysregulated white blood cell microRNAs,
including miR-let-7d, miR-103 and miR-151
in patients with FMS and demonstrated a
functional impairment of the small nerve fibers
(A-delta and C fibers) and a significant increase
of miR-let-7d levels in skin biopsies of the patients
with FMS. Furthermore, downregulation of a
large subset of microRNA (about 20% of the
1212 sequences analyzed), particularly lower
expression levels of miR-223-3p, miR-451a,
miR-338-3p, miR-143-3p, miR-145-5p and
miR-21-5p in peripheral blood mononuclear
cells (PBMCs) of 11 female patients with the
FMS was reported by Cerda-Olmedo et al.'?
Interestingly, the low expression levels of
miR-223-3p, miR-145-5p and miR-21-5p in
PBMCs that have been reported previously
in CSF of the patients with FMS by Bjersing
et al.® have also been demonstrated in this
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study, although the reason for this could not be
explained. Moreover, a recent study conducted
by Masotti et al.!® analyzed the panel of 179
circulating microRNAs profile in serum and saliva
of 14 female patients newly diagnosed as FMS
compared to those sex-and age-matched healthy
controls, where the significant decrease of six
microRNA serum expression levels (miR-23a-3p,
miR-1, miR-133a, miR-346, miR-139-5p and
miR-320b) were noted. Serum expression level
of miR-23, which was demonstrated in previous
studies with a low level in CSF of the patients
with FMS, was found to decrease, as well in their
study. Nonetheless, the data derived from the
low expression levels of these six microRNAs
in serum were subsequently compared to the
saliva samples of the patients with FMS, and no
significant differences of microRNAs expressions
in saliva levels between the patient and control
groups have been reported.!® In general, results
from all these studies have induced a bias that
low expression levels of microRNAs, detected in
various body fluids of the patients with FMS could
be defined as a distinctive entity for the differential
diagnosis of the FMS in clinical practices.
However, in contrast to these previously reported
studies, we observed no significant changes in
patients with FMS in terms of the expression
levels of 11 extracted microRNAs in plasma,
compared to healthy controls. One of the plausible
explanations for this conflicting result of our study
is the major insufficiency of the patient selection
criteria, as patients with FMS using analgesics or
selective serotonin or norepinephrine reuptake
inhibitor drugs (i.e., paracetamol or duloxetine
hydrochloride) were also enrolled in the patient
group without no cessation of the drug use
prior to the study. Although we cannot clarify
entirely to what extent drugs have influences on
the pathophysiological mechanism due to the
ambiguous onset of the FMS, the endogenous
expression of circulating microRNA levels may
be seriously affected by the pharmacological
treatment in patients with FMS.2° Additionally,
the unknown status of patients with severe
viral infections in cohorts, as they were mostly
neglected during the patient selection procedure
of previous investigations, may be also a major
consideration for the effectiveness on the low
expression levels of the circulating microRNAs
in patients with FMS, and as a consequence
may modify the results of the investigations.??
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Although no confirmative data regarding the
isolation of a viral microorganism associated
specifically to FMS has been published to date,
the etiological role of viral infections should not
be entirely rejected in FMS.! Various results of
a limited number of studies have demonstrated
that no correlations or overlaps between the
different body tissues or fluids related to the
expression levels of microRNAs were detected
and, therefore, it is highly reasonable to speculate
that the expression levels of microRNAs may
be unstable depending on the body tissues and
biological fluids in patients with FMS. Moreover,
the heterogeneity of the technical methods used
in the measurement for the identification of
accurate dysregulation in circulating microRNAs
expression levels, the presence of microRNAs
profile itself with an enormous spectrum in
various biological components of the human body,
and the uncertainty of the current disease activity
status for FMS in different biological fluids, cells
or tissues may also alter the expression levels of
microRNAs within these biological components
in patients with FMS.2® Obviously, biopsy
samples obtaining from the various human body
components should be taken into consideration for
future investigations as a remarkable parameter to
classify the expression levels of microRNAs in
different biological compounds.

The secondary objective of this present
study was to search for the correlation of the
expression levels of microRNAs in plasma with
the general health status and physical functioning
and HRQoL in patients with FMS by using SF-36
and FIQ scales, since the latter is one of the most
frequently used tools for the evaluation of general
health and functional status specifically in patients
with FMS. Investigations revealing the relationship
between the expression levels of microRNAs with
the HRQoL and the general health and functional
status or symptom severity in patients with FMS
are rather lacking and findings are highly variable
and controversial. A positive significant correlation
between the miR-145-5p expression level in CSF
and the FIQ pain and fatigue scores in patients
with FMS has already been demonstrated.!?
However, the FIQ pain score was negatively
correlated with the miR-320a serum expression
in a clinical trial, while the expression of serum
miR-103a-3p, miR-30b-5p and miR-374b-5p
levels were positively correlated with the FIQ pain
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and sleep amount scores.® On the other hand, no
significant correlation between the total FIQ score
and the expression levels of microRNAs in plasma
was reported by Cerda-Olmedo et al.'® In addition,
the authors noted a possible relationship between
some of the expressed levels of microRNAs in
PBMCs and the severity of the mental fatigue,
using multidimensional fatigue inventory scale.
However, our findings were incompatible with the
findings of Cerda-Olmedo et al.,'® but consistent
with the FIQ pain score, detected by Bjersing
et al.,® as they showed a negative correlation
(p=0.049, r=-0.336) between the expression level
of miR 320a in plasma and the total FIQ score
indicating that the high score of total FIQ scale
may result in downregulation of the miR320a in
patients with FMS.

The relationship between six microRNAs
level expressed in plasma and the HRQoL was
assessed using the SF-36 scale in patients with
FMS in our study. Among these expressed
microRNAS in plasma, the level of miR-320a
and together with miR-320b was found to
be negatively correlated with the subscale of
SF-36 physical functioning score which is similar
to our finding of correlation with the total
FIQ score. On the contrary, a strong positive
correlation was found between miR-142-3p and
the subscale score of SF-36 mental symptom
score in female patients with FMS compatible
with previous investigations, where the cardinal
symptoms of FMS, including pain and fatigue
assessed by subscale of FIQ measurement and,
the depression evaluated by Zung Self-Rating
Depression Scale were found to be in correlation
with the dysregulated expression levels of
microRNAs.'® Furthermore, to the best of our
knowledge, this is the first study to analyze the
correlation of the SF-36 scale and the expression
levels of microRNAs in plasma in patients with
FMS, and such an association has never been
reported before in the literature. Surprisingly, no
any other significant relationship between the
subscale scores of SF-36 pain, SF vitality, and
sum scores of SF-36 physical functions, and the
expression levels of microRNA in plasma were
observed in our study. This may be due to the
fact that in contrary to FIQ scale, the SF-36 is
a generic questionnaire that has the advantage
of being more psychometrically sound and the
ability of measuring the functional or health
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status with multi-dimension. On the other hand,
the FIQ measurement is more likely a disease
specific questionnaire that takes the advantage
on domains related to what is being measured.
Additionally, the lack of data from the item or
domain scores in FIQ scale, which may reflect
the relationship between some of the cardinal
symptoms of FMS with the expression levels of
microRNAs in plasma, should be considered a
limitation of the present study, as only the total
FIQ score of the patients was used in statistical
analyses. However, special caution should be
exercised while interpreting these results due to
the relatively low sample size of our cohorts for
wide comparative analysis in epigenetic studies
(not recommended less than 100 individuals in
every group.?* The sex selection and the inability
of the evaluation for causative agents due to the
cross-sectional design of the study impede the
generalizability of our findings.

In conclusion, although it is difficult to draw
definite conclusions, our findings suggest that it
is too early to consider the expression levels of
microRNAs in plasma as a confirmative biological
instrument in patients with FMS. Moreover,
both disease-specific questionnaires and generic
scales, the SF-36 in particular should be more
involved in clinical trials, while comparing the
expression levels of the circulating microRNAs
with the key symptoms and the disease severity
or the general health and functional status, and
the HRQoL in patients with FMS. Considering
the wide alteration in circulating microRNA
expression levels, the tissue- specific prospective
studies relevant to biopsy samples obtaining from
the various human body components with the
adequate sample size in study groups are essential
to classify the expression levels of microRNAs in
patients with FMS.
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