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ABSTRACT

Objective: Patients with fibromyalgia syndrome (FMS) have mild cognitive dysfunction. Higher serum uric acid (UA) levels in some diseases
are reported to be associated with cognitive impairment. Mean platelet volume (MPV) is an indicator of platelet activation. Activated
platelets may play a role in neuroinflammation and cognitive dysfunction. The purpose of this study was to compare cognitive functions of
FMS patients and controls and investigate the relation of serum UA and MPV levels with cognitive functions.

Method: Fifty-four patients with FMS and 33 healthy controls were enrolled,retrospectively. Evaluations were performed with Visual Analog
Scale (VAS), Fibromyalgia Impact Questionnaire (FIQ), Beck Depression Inventory(BDI) and to asses phychological status and cognitive
impairment Mini Mental State Examination(MMSE) was used in both groups.

Results: Mean VAS and sleep quality of FMS group were significantly higher than the control group (p<0.05). Mean MMSE score was
statistically significantly lower in the FMS group (p=0.0001). There was not statistically significant correlation between serum UA levels and
VAS pain/sleep quality, FIQ, BDI and MMSE scores (p>0.05). No significant correlation was found between serum MPV levels and VAS pain/
sleep quality, FIQ, BDI and MMSE scores (p>0.05) but declined cognitive functions were determined in the FMS group when compared with
the control group.

Conclusion: Declined cognitive functions were determined in the FMS the FMS group when compared with the control group . Although we
did not determine an association of serum uric acid and MPV levels with cognitive functions, larger prospective studies with longer follow up
periods are warranted to elucidate the role of these biomarkers in FMS and to determine the factors affecting cognitive functions.
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Amag: Calismalar Fibromiyalji sendromlu (FMS) hastalarda orta derecede kognitif bozukluk oldudunu géstermistir. Serum irik asit (UA) diizey-
leri ile bazi hastaliklarda bilissel bozukluklar arasindaki iliski rapor edilmistir. Ortalama trombosit hacmi (OTH) trombosit aktivasyonunun bir
gbstergesidir. Aktive trombositler néroinflamasyon ve bilissel islev bozuklugunda rol oynayabilir. Amag, FMS hastalarinda serum UA ve OTH
diizeylerinin yani sira FMS hastalari ve kontrolleri arasindaki bilissel islevleri karsilastirmak ve FMS hastalarinda UA, OTH ve bilissel bozukluk
arasindaki iliskiyi arastirmakti.

Yontem: 54 FMS hastasi ve 33 saglikli kontrol retrospektif olarak dederlendirildi. Agriyi degerlendirmek igin Visuel Analog Skala (VAS), fonk-
siyonel durumu degerlendirmek igin Fibromiyalji Etki Anketi (FEA), Mini Mental Test (MMT) ile psikolojik durumu ve bilissel bozuklugu deger-
lendirmek igin Beck Depresyon Envanteri (BDE) kullanildi

Bulgular: FMS grubunun ortalama VAS ve uyku kalitesi kontrol grubuna gére anlamli olarak yiiksek bulundu (p <0.05). Ortalama MMT skoru
FMS'de kontrollere gére istatistiksel olarak anlamli derecede diisiiktii (p = 0.0001). Serum UA diizeyleri ile VAS agri / uyku kalitesi, FEA, BDE
ve MMT skorlari arasinda istatistiksel olarak anlamli bir iliski saptanmadi (p> 0.05). Serum MPV diizeyleri ile VAS agri / uyku kalitesi, FEA, BDE
ve MMT skorlari arasinda anlamli bir iliski bulunmadi (p> 0.05), ancak bilissel islevler kontrol olgularina gére azald..

Sonug: FMS'de kontrol olgularindan daha diisiik bilissel islevler saptandi. Serum (rik asit ve MPV diizeyleri ile bilissel islevler arasinda bir
iliski belirlememis olsak da, bu biyobelirteglerin FMS'deki roliinii aydinlatmak ve bilissel islevleri etkileyen faktérleri belirlemek igin daha uzun
takip siireleri olan daha genis prospektif ¢calismalar yapiimasi gerekmektedir.

Anahtar kelimeler: Fibromiyalji sendromu, bilissel fonksiyon, (irik asit, ortalama trombosit hacmi
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INTRODUCTION

Fibromyalgia syndrome (FMS) is a chronic pain syn-
drome, effecting about 3-6% of population and mainly
women Y. It is mostly characterized by diffuse and
generalized musculoskeletal pain; sleep disturbance,
fatigue and morning stiffness ?. Accompanying these
symptoms, patients with FMS commonly complain
from physical and cognitive impairments . Moreover,
recently, significant deficiencies in the daily living func-
tions have been reported in patients with FMS @
However, it should also be kept in mind that, FMS
patients are generally treated with centrally acting
drugs which can also cause cognitive impairments ©.

The role of oxidative stress in cognitive impairment has
been shown exactly ©. Uric acid is a member of anti-
oxidant system with its some properties such as scav-
enging hydroxyl radicals, and peroxynitrite and stabiliz-
ing other antioxidant systems including superoxide
dismutase and ascorbic acid . Reduced uric acid levels,
as marker of augmented oxidative stress, have been
associated with cognitive impairment in some diseases
before ®°. However, recently, elevated levels of uric
acid levels, with its vascular effects, were also associat-
ed with decline in cognitive functions %, To the best of
our knowledge the role of uric acid levels in cognitive
functions of patients with FMS has not been investi-
gated before.

Other than oxidative stress, inflammation is also a fac-
tor accused in the development of cognitive impair-
ment Y, Mean platelet volume (MPV) is a marker of
activated platelets and has been associated with many
inflammatory conditions >#- On the other hand, ele-
vated MPV levels were also reported in patients with
Alzheimer disease having cognitive impairments *°,

Factors affecting the cognitive functions of patients
with FMS are critically important since this condition
may alter the life quality of patients. To the best of our
knowledge, data about the cognitive impairments in
FMS patients is limited. In this study we aimed to com-
pare the cognitive functions of FMS patients with con-
trol cases and to determine the effects of uric acid, as a
marker of antioxidant status, and of MPV as a marker of
inflammation, on cognitive functions in FMS.
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MATERIAL and METHODS

This study was carried out in Bakirkoy Training Hospital
Physical Medicine and Rehabilitation Department,
between December 2014 and February 2015. Totally 54
premenopausal female patients with FMS diagnosed
according to 1990, 2010 and 2013 ACR Physical
Medicine and Rehabilitation, retrospectively and 33
volunteer healthy age-matched premenopausal
women were enrolled. Exclusion criteria were meno-
pausal status, presence of a systemic disorder including
hypertension, diabetes mellitus, hematologic disease,
autoimmune diseases, renal failure, liver diseases, ste-
roid and anticoagulant use, infectious, inflammatory
and cardiovascular diseases, serious psychiatric disor-
ders involving psychotic symptoms, recent risk of sui-
cide or substance abuse and/or neurological disease,
pregnancy and abnormal results of routine examina-
tions. The present study has been approved by Local
Ethics Committee.

Demographic and Clinical Information

Patient characteristics, mean disease duration, symp-
toms accompanying FMS and number of tender points
were determined. Age (year), height (cm), weight (kg),
body mass index (BMI; calculated as weight in kilo-
grams divided by height in meters squared : kg/m?)
presence of fatigue, morning stiffness, sleep distur-
bance, morning fatigue, paresthesia, headache,
Raynaud’s phenomena, irritable bowel syndrome, sicca
symptoms, female urethral syndrome, sensation of tis-
sue swelling and dysmenorrhea were all recorded.

Laboratory Findings

Venous blood samples were obtained from the antecu-
bital vein, followed by 12 hours fasting. The tubes were
centrifuged at 2000 g for 10 min and then the serum
portions of the blood samples were discarded The
samples were analyzed within an hour. In all cases,
MPV and platelet counts were calculated as part of
each complete blood count. Complete blood count was
measured using Coulter LH 750 auto-analyser (Beckman
Coulter, CA, USA). From the blood tests, parathormon
(PTH), thyroid stimulating hormone (TSH) and other
biochemical parameters were recorded to rule out
other diseases mimicking FMS. These parameters were
determined by Beckman Coulter’'s AU5800 Clinical
Chemistry, DXI 800 immunoassay auto-analyser and
using commercial kits (Beckman Coulter, CA, USA).
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Serum C-reactive protein (CRP) was measured with
Siemens BNII nephelometric system (Siemens
Healthcare Diagnostics, USA) using reagents and proto-
cols provided by the manufacturer.

Visual Analog Scale (VAS) was used to evaluate pain and
sleep quality, and Fibromyalgia Impact Questionnaire
(FIQ) wasused to assess functional status of patients.
Beck Depression Inventory (BDI) was used to evaluate
depressive symptoms and the frequency of cognitive
impairment was evaluated with Mini Mental State
Examination (MMSE) ),

VAS is a measurement instrument used to assess pain
and sleep quality. It is a 10-cm scale with “no pain” at
the beginning and “the worst possible pain” at the
other end. Scores are recorded by the patient with a
mark on the line according to pain intensity. Sleep qual-
ity was also evaluated by a similar scale 10 cm in length,
“I'have a good sleep” at the beginning and “I have a bad
sleep” at the end.

FIQ is an evaluation instrument for FMS. It measures
components of health status that are affected by FMS.
The total score ranges from 0 to 100 and high scores
indicate more severe symptoms 7,

BDl is a 21-item scale most widely used for measuring
the symptoms and severity of depression. Each item is
scored between 0 and 3, with higher scores indicating
more severe disease. Total score is obtained by the sum
of the scores and interpreted as follows: 0 — 10: no
depression, 11-17: mild depression, 18-23: moderate
depression, 24 or above: severe depression (1819,

MMSE is a 30 —item test that is used for measuring
cognitive impairment in clinical and researchs %2%,

Statistical Analysis

NCSS (Number Cruncher Statistical System) 2007
Statistical Software (Utah, USA) was used for the statis-
tical analyses in this study. In evaluation of data,
descriptive statistics (meanzstandard deviation),
together with independent samples t test for normally
distributing data, Mann Whitney U test for non-nor-
mally distributing data and chi square test for the
qualitative analyses, were used. The associations of
variables with each other were determined according
to Pearson correlation test. The p value <0.05 was
regarded as statistically significant. In the comparison
of MPV levels between the patient (n = 15) and the
control (n=15) groups, it was found that the effect

power was 0.719 as a result of the plot study conduct-
ed with a total of 30 cases in both groups. As a result of
the power analysis performed for 5% error and 80%
power, it was determined that the number of cases to
be included in the patient and control groups should be
32, with a minimum of 64 in both groups totally.

RESULTS

Totally 54 patients and 33 control cases were included
in the study. General characteristics and laboratory
data of study participants are summarized in Table 1.

Social characteristics and symptoms of study partici-
pants are summarized in Table 2.

There was not any statistically significant difference
regarding age, weight, height and BMI, between con-
trol and FMS groups (p>0.05). The mean number of
children in the FMS group was statistically significantly
higher than that of the control group (p=0.0001). There
was not a statistically significant difference between
both groups for leucocyte, and platelet counts, hemo-
globin, MPV, CRP, urea, creatinine uric acid, ALT, AST,
ALP, calcium, phosphorus, 25 OH Vitamin D, PTH and
TSH levels, (p>0.05). The mean hematocrit levels were
statistically significantly lower in the FMS group than
control group (p=0.045). On the other hand, sedimen-
tation levels (p=0.03), mean VAS pain and VAS sleep
values (p=0.0001), FMS 1990ACR, disseminated pain
index, symptom severity scale score, pain localization
score, symptom effect score, fibromyalgia syndrome
impact q score and Beck depression index were statisti-
cally significantly higher in the FMS group compared
with the control group (p=0.0001). The mean of MMSE
score was statistically significantly lower in the FMS
group than control group (p=0.0001).

There was not a statistically significant difference
between 2 groups regarding educational level, marital
status, job, and smoking status or habitual alcohol use

(p>0.05).

Symptoms including fatigue, morning stiffness, sleep
disturbances, paresthesia, headache, irritable bowel
syndrome, sicca symptoms, female urethral syndrome,
sensation of tissue swelling and dysmenorrhea were
statistically significantly higher in the FMS group com-
pared with the control group. However, there was not
a significant difference between groups regarding the
presence of Raynaud’s phenomena (p=0.069).
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Table 1. General characteristics and laboratory data of study participants.
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Table 2. Social characteristics and symptoms of study participants

BMI: Body mass index

MPV:Mean platelet

CRP:C reactive protein
ALT: Alanine aminotransferase

AST:Aspartate
aminotransferase
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PTH: Parathormon

volume TSH: Thyroid stimulating hor-

mone

VAS: Visual analogue scale

Characteristics Control Group | FMS Group p
(n:33) (n:54) Control FMS Group p
Group (n:33) (n:54)
Age (years) 33.746.42 35.31¢9.12 | 0.377
Educa- Primary 16 | 48.48% |33 | 61.11% 0.336
Height (cm) 162.55+6.05 162.89+6.32 0.805 tional school
Weight (kg) 64.39+12.94 | 69.17+14.11 | 0.119 Level Mid- 4 | 1212% | 6 | 11.11%
BMI (kg/m?) 24.31%4.27 26.145.2 0.101 school
H 0, 0,
Number of 0.73%0.94 2.28:1.7 | 0.0001 Hr:gh | 11 [33.33% | 10| 18.52%
children schoo
Leucocyte count |  6.91+1.31 7.11+1.86 | 0.597 University | 6 | 18.18% | 5 | 9.26%
Hemoglobin 12.69+1.34 | 12.23+1.08 | 0.086 'Vla'lri' Single | 8 | 24.24% | 7 | 12.96% | 0.523
a .
Hematocrit 38.04¢335 | 36.69+2.76 | 0.045 status |_Married | 22 | 66.67% | 43 | 79.63%
Platelet 253.91+50.34 | 273.58+78.42 | 0.202 Widow | 2 | 6.06% | 2 | 3.70%
MPV 7.34+0.99 | 21.95+106.36 | 0.433 Divorced [ 1 | 3.03% | 2 | 3.70%
Sedimentation | 15.61+10.19 | 21.94+1438 | 0.03 Job | Housewife | 22 | 66.67% | 41| 75.93% [ 0.801
CRP 0.45+0.45 0.53:0.35 | 0.359 Employee | 4 | 12.12% | 5 | 9.26%
Urea 26.12¢6.95 | 24.83+5.75 | 0.352 G°Vert”' 51 1515% | 4| 7.41%
men
Creatinine 0.6+0.1 0.66+0.3 0.278 official
Uric acid 3.7940.94 3.93+0.85 | 0.477 Profession | 1 | 3.03% | 2 | 3.70%
ALT 17.94£9.39 19.13£7.97 | 0.529 libérale
0, 0,
AST 21.6749.5 19.2246.37 | 0.154 Student | 1] 3.03% | 2 | 3.70%
H 0, 0,
ALP 60.31%16.24 | 65.77¢17.77 | 0.162 Smoking 6 | 1818% | 11| 20.75% | 0771
0, [)
Calcium 9.54+0.37 9.38+1.3 0.490 Alcohol 2 | 606% | 1] 18% | 0305
1 0, 0,
Phosphor 3.25£0.51 3.47:0.66 | 0.105 Fatigue 23 | 69.70% | 54 | 100.00% | 0.0001
H 3 [ 0,
25 OH vitamin D* | 18.98+11.46 | 17.64+12.46 | 0.689 Morning stiffness | 11 | 33.33% | 50 | 92.59% | 0.0001
PTH* 535442233 41.75+48.45 0.324 Sleep disturbance 8 24.24% | 48 | 88.89% | 0.0001
TSH 1.49+0.73 1.69+0.91 0.296 Morning fatigue 17 | 51.52% | 51 | 94.44% | 0.0001
VAS pain 20.45:20.93 | 82.69+18.98 | 0.0001 Paresthesia 2 | 606% [42] 77.78% | 0.0001
VAS sleep 33.94+31.27 | 76.85:23.68 | 0.0001 Headache 11 ] 33.33% |47 87.04% | 0.0001
FMS 1990ACR 3.06+3.05 14.07+1.73 | 0.0001 Raynaud’s phe- | 2 [ 6.06% | 11| 20.37% | 0.069
nomena
Disseminated 3.1243.09 12.5943.6 | 0.0001 -
pain index Irritable bowel 4 12.12% | 17 | 31.48% 0.041
syndrome
Symptom sever- 2.61+1.68 9+1.44 0.0001
ity scale score Sicca symptoms 1 3.03% | 14| 25.93% | 0.006
Pain localization 4.42+4.95 17.394#5.02 | 0.0001 Female urethral 0 | 000% |14 25.93% | 0.001
score syndrome
Symptom effect 21.64+15.83 61.13+15.38 | 0.0001 Sensation of tissue | 7 21.21% | 30 | 55.56% 0.002
score swelling
Fibromyalgia 25.91+16.37 62.91+15.89 | 0.0001 Dysmenorrhea 3 9.09% | 26 | 48.15% | 0.0001
syndrome effect
score
Beck depression 29126.98 17931992 | 0.0001 Ir? .the control group, there was. not 'a statistically sig-
index nificant correlation between uric acid or MPV levels
Mini-mental 29.64+0.74 24.72+3.88 | 0.0001 and age, VAS pain, VAS sleep, FMS 1990 ACR, dissemi-
score

nated pain index, symptom severity scale score, pain
localization score, symptom effect score, fibromyalgia
syndrome effect score, Beck depression index and
MMSE score (p>0.05). Although there was not a statis-
tically significant correlation between BMI and MPV
levels; there was a significant, and positive correlation
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between BMI and uric acid levels (r=0,664 p=0.0001).

In the FMS group, there was not a statistically signifi-
cant correlation between uric acid or MPV levels and
age, disease duration, VAS pain, VAS sleep, FMS 1990
ACR, disseminated pain index, symptom severity scale
score, symptom effect score, fibromyalgia syndrome
impact questionnaire score, Beck depression index and
MMSE score (p>0.05). On the other hand, there was a
statistically significant, and positive correlation between
uric acid and BMI (r=0.454 p=0.001), but a statistically
significant, and negative correlation between uric acid
and pain localization score (r=-0.349 p=0.011).These
findings are summarized in Table 3.

Table 3. Results of correlation analysis of some general charac-
teristic features and laboratory data of study participants with
MPV and uric acid levels

Control Group FMS Group
MPV Uricacid | MPV | Uric acid
Age r | -0.165 0.336 0.117 0.066
p | 0358 0.056 0.399 0.64
BMI r | -0.091 0.664 0.019 0.454

p | 0.615 0.0001 | 0.894 0.001

Disease r . . -0.029 -0.123
duration

] . . 0.857 0.443
VAS Pain r | -0.199 0.134 0.053 0.06

p | 0.268 0.456 0.703 0.674
VAS Sleep r -0.07 0.109 0.077 -0.137
p | 0.698 0.544 0.578 0.332
FMS 1990ACR | r -0.11 0.069 -0.006 -0.011
p | 0.543 0.702 0.965 0.939

Disseminated | r | -0.114 -0.188 0.091 -0.217
Pain Index

p | 0.529 0.295 0.512 0.122

Symptom r | -0.035 0.063 0.095 -0.051

Severity
Scale Score p | 0.845 0.726 0.495 0.72

Painlocalization | r | -0.054 -0.024 0.1 -0.349
Score
p | 0.764 0.892 0.474 0.011
Symptom r -0.093 -0.039 0.078 -0.164
Effect Score
p | 0.607 0.828 0.578 0.246

Fibromyalgia | r | -0.065 -0.189 -0.15 0.115
Syndrome
Effect Score

p | 0.718 0.292 0.279 0.416

Beck Depression | r 0.022 0.024 -0.129 0.052
Index p| 0903 | 0895 |0357| 0719
MMSE Score | r | -0.142 | 0029 | 0.196 | 0.055

p | 0.429 0.871 0.172 0.709

DISCUSSION

In this study we have evaluated the cognitive functions
of patients with FMS and aimed to determine the
effects of uric acid and MPV levels on cognitive func-
tions in this group of patients. We have determined
that, MMSE results of FMS patients were statistically
significantly lower than those of age and gender-
matched control cases, displaying a cognitive impair-
ment in this group. We did not determine any correla-
tion between cognitive functions and uric acid or MPV
levels in FMS patients. To the best of our knowledge,
this is the first study in the literature evaluating the
effects of uric acid and MPV levels on cognitive func-
tions of FMS patients.

In the literature, there are some investigations regard-
ing the cognitive impairments in FMS patients but with
small patient groups @, Although in 2010 ACR criteria,
in symptom severity scale, the severity of cognitive
functions directly support the diagnosis ?*; the results
of studies about the cognitive functions in FMS have
failed to arrive O at a general consensus. Rodriguez-
Andreu J et al compared the MMSE results of FMS
patients with controls per diagnosis of neuropathic
(NeP) or mixed pain (MP) and reported a slight but
statistically significantly lower score in the adjusted
MMSE score in FMS group and high frequency of cogni-
tive impairment compared with the population refer-
ence value ®, Leavitt et al especially reported a signifi-
cant level of cognitive deficit in FMS patients in the
absence of rehearsal ?°. Luerding et al studied 20 FMS
patients and reported significantly reduced working
memory and impaired non-verbal long-term memory
when compared with normative data derived from
age- and education-matched control groups . Tesio et
al reported the presence of impairments of attention,
long-term memory, working memory in FMS patients
compared with healthy controls based on a self-report-
ed questionnaire ?”. On the other hand, Mohs et al
assessed the cognitive functions by Symbol Digit
Substitution Test, Trail-Making Test and Verbal Learning
and Recall Tests in FMS patients who were under fluox-
etine treatment and did not determine any cognitive
impairment ?®. In another recent study, FMS patients
showed normal performance in executive functioning
and decision-making and pain was associated with
neuropsychological functioning but anxiety, depression
and medications were not . de Melo LF and Da-Silva
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SL evaluated the MMSE results of FMS patients with
rheumatoid arthritis and systemic lupus erythematosis
patients; and did not determine any statistically signifi-
cant difference regarding the test results among 3
groups. However, the mean MMSE result was 23.07 in
FMS group, where the cut-off point was 24, defining a
mild impairment €%, In our study, we have also deter-
mined a statistically significant decrease in MMSE
scores and a cognitive impairment in FMS patients.

Serum uric acid is an endogenous antioxidant. The
association of serum uric acid levels with cognitive
impairment has been studied in some diseases.
However recent results in literature are conflicting.
Cicero et al assessed the cognitive functions of 288
healthy young participants by MMSE and determined a
positive association between serum uric acid levels and
cognitive dysfunction in young elderly subject. Similarly,
Chen et al reported a positive correlation between the
degree of cognitive symptoms and serum uric acid lev-
els in patients with essential tremor and Parkinson's
disease ®Y. On the other hand, high plasma urate levels
were associated with slower rate of cognitive decline in
mild cognitive impairment in 3 years follow-up of 747
patients ®. Vannorsdall et al followed 423 cognitively
healthy community-dwelling older women for 9 years
and reported that higher baseline serum uric acid levels
were associated with poorer working memory, but
there was no correlation between baseline serum uric
acid levels and global cognitive functioning ©2. We also
could not determine an association between serum
uric acid levels and cognitive functions in FMS patients.

The studies about the association of MPV levels and
cognitive functions are also limited in number. Liang et
al reported significantly reduced MPV levels as cogni-
tive levels declined and showed that MPV levels were
significantly associated with MMSE 3. Kog et al report-
ed elevated MPV levels in patients with Alzheimer’s
disease but in that study when the patients were
divided into 2 subgroups as having mild or moderate
cognitive impairments according to MMSE scores,
there was not any statistically significant difference
between moderate and the mild groups regarding MPV
values ™), We also could not determine an association
between serum MPV levels and cognitive functions.
Mild cognitive impairment of FMS patients may be due
to low Beck depression scores of these patients relative
to control groups.
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Nevertheless, small sample size and cross-sectional
design are the main limitations of this study. Thus, a
direct cause and effect relationship cannot be estab-

lished.

Conclusion

FMS is a common disease and complaints of FMS
patients regarding cognitive impairments are increas-
ing day by day. We have determined declined cognitive
functions in FMS patients compared with the control
cases. In that aspect, factors affecting the cognitive
functions gain importance. Although we could not
determine an association of serum uric acid and MPV
levels with cognitive functions, larger prospective stud-
ies with longer follow- up periods are warranted to
elucidate the role of these biomarkers in FMS patients.
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