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Abstract

Introduction: Musculoskeletal complications such as fibromyalgia
syndrome may occur following renal transplantation. However,
frequency and the course of this condition have not been deeply
assessed in this group of patients. This study aimed to investigate
the frequency of fibromyalgia syndrome and identify the factors
associated with its occurrence in patients who underwent renal
transplantation for end-stage renal disease.

Methods: The demographic, clinical, and laboratory characteris-
tics of the patients were recorded in this observational study. All
patients were assessed in outpatient setting for the presence of fi-
bromyalgia and classified into three groups in the following order:
Group 1, normal patients; Group 2, possible fibromyalgia; Group
3, fibromyalgia syndrome. In addition, Fibromyalgia Impact Ques-
tionnaire was administered.

Results: A total of 128 patients who underwent renal transplanta-
tion were included. Three groups did not differ with regard to the
age, marital status, smoking history, etiology of the renal failure and
laboratory findings (p>0.05). However, female gender was more
frequent among patients with fibromyalgia. Fatigue, sleep distur-
bance, irritable colon syndrome, depression and antidepressant
use were also more common and Fibromyalgia Impact Question-
naire score was higher in patients with fibromyalgia. A multivariate
logistic regression analysis identified Fibromyalgia Impact Ques-
tionnaire score and antidepressant use as significant independent
predictors of fibromyalgia syndrome and possible fibromyalgia (OR
1.2[95% Cl 1.1-1.3], p<0.001; OR 21.0 [95% Cl 1.2-357.2], p=0.035).
Discussion and Conclusion: Fibromyalgia syndrome shows a ten-
dency to occur more commonly in renal transplant patients than in
normal population, where depression is accompanied by these con-
ditions. The treatment strategy could be established on the relief of
sleep disturbance, fatigue, and irritable colon syndrome, which are
more frequently observed in patients with fibromyalgia syndrome.
Keywords: End-stage renal disease, fibromyalgia; musculoskeletal
system; observational study; renal transplantation.

Ozet

Amag: Fibromyalji sendromu gibi kas-iskelet sistemi komplikasyon-
lari renal transplantayondan sonra gordlebilir. Ancak, bu durumun
sikligr ve seyri bu grup hastalarda derinlemesine incelenmemistir.
Bu calismada, fibromyalji sendromunun sikliginin arastiriimasi ve
son donem bobrek hastaligi nedeniyle renal transplantasyon yapi-
lan hastalarda fibromyalji gorilmesi ile iliskili faktorlerin belirlenmesi
amaglandi.

Gereg ve Yontem: Gozlemsel calismamizda hastalarin demografik,
klinik ve laboratuvar dzellikleri kayit edildi. Tum hastalar fibromiyalji
varligi acisindan poliklinikte degerlendirildi ve sirasiyla t¢ gruba ay-
rildi: Grup 1, normal hastalar; Grup 2, olasi fibromiyalji; Grup 3, fibro-
miyalji sendromu. Ek olarak, Fibromiyalji Etki Anketi dolduruldu.
Bulgular: Renal transplantasyon yapilan toplam 128 hasta ¢alismaya
dahil edildi. Yas, medeni hal, sigara kullanimi, bobrek yetmezligi etyo-
lojisi ve laboratuvar bulgulari agisindan tg¢ grup arasinda fark yoktu
(p>0.05). Ancak, fibromiyalji sikligi kadinlarda daha fazlaydi. Fibromi-
yaljili hastalarda, halsizlik, uyku bozuklugu, irritable bagirsak hastali-
g1, depresyon ve antidepresan kullanimi daha fazla ve ayni zamanda
Fibromiyalji Etki Anketi skoru daha yuksekti. Coklu lojistik regresyon
analizi sonucunda Fibromiyalji Etki Anketi skorunun ve antidepre-
san kullaniminin fibromiyalji sendromu ve olasi fibromiyalji icin an-
lamli bagimsiz belirtegler oldugu saptandi (OR 1.2 [95% ClI 1.1-1.3],
p<0.001; OR 21.0 [95% ClI 1.2-357.2], p=0.035).

Sonug: Depresyonun da eslik ettigi fibromiyalji sendromu normal
populasyona gore renal transplant hastalarinda gorilme egilimi gos-
termektedir. Tedavi stratejisi uyku bozukluklari, yorgunluk ve irritable
kolon sendromu daha yiksek oranda Fibromiyalji sendromlu hasta-
larda gorilduginden bunlari dizeltmeye ydnelik olusturulmalidir.
Anahtar Soézcikler: Son dénem bobrek hastaligi; fibromiyalji; kas is-
kelet sistemi; gbzlemsel calisma; renal transplantasyon.
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ibromyalgia syndrome (FMS) is a noninflammatory condi-

tion characterized by the presence of widespread bodily
pain and multiple tender points on physical examination.!
Other than the pervasive pain, comorbidities those may im-
pair the quality of life in these patients include fatigue, sleep
disturbance, stiffness, depression, anxiety as well as the cog-
nitive dysfunction, which undermine the individuals’ability to
cope with the life events and ability to communicate with oth-
ers. In this regard, FMS represents a major health problem.

The reported prevalence for FMS in the general population
ranges between 0.5% and 5.8% increasing with age and reach-
ing a peak between ages 40 and 60; and female to male ratio
is 4 to 9:1.54 n addition, 10% to 20% of the patients admitting
to rheumatology outpatient units have been diagnosed with
this condition.”™ Despite its common occurrence, the under-
lying etiopathogenesis of FMS has not been clearly identified
in which is suggested to be a complex interplay between ge-
netic and environmental factors.>”

Chronic renal failure is characterized by the development of
uremia due to chronic, progressive, and irreversible impair-
ment of kidney function.®! Obviously, renal transplantation
represents a superior therapeutic modality as compared to
dialysis for the treatment of chronic renal failure and it is as-
sociated with improved quality of life and survival in patients
with end stage renal failure.”” Recent advances in the field of
kidney transplantation have provided significant improve-
ment in success rate in patients undergoing this procedure.'

Musculoskeletal including other organ system complications
might occur after renal transplantation. Most of these compli-
cations lead to bone and joint pain, those generally does not
differ from FMS in spite of the findings obtained from physical
examination and laboratory analysis. However, presence of
such findings does not confirm the diagnosis of FMS, which
could be accompanied by other pathologies of the muscu-
loskeletal system. To our knowledge, no previous studies have
assessed the incidence and clinical progress of FMS in renal
transplant patients.

The purpose of the present study was to determine the fre-
guency of FMS, and assess the factors associated with the oc-
currence of this condition, in patients after renal transplantation.

Materials and Method

Patients

An observational and cross-sectional design was selected. A
total of 128 patients who underwent renal transplantation be-
tween January 1998 and December 2013, admitted to regular
follow-up outpatient visits between December 2013 and De-
cember 2014, and patients with a serum creatinine level below
3 mg/dl as well as the absence of transplant rejection, osteo-
porosis, active infection, or elevated C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) were included in this
study. The demographic, clinical, and laboratory characteris-
tics of the patients were recorded. In addition, laboratory data
within the past 6-month period prior to study inclusion were

also obtained from the hospital database and recorded. Pa-
tient without any of the data mentioned above were excluded
from the study. All patient data were recorded and analysed
anonymously. This study was conducted in accordance with
the principles of Helsinki Declaration as well as national hu-
man research legistation. Ethics Committee of Baskent Univer-
sity Hospital reviewed and approved this study protocol.

Diagnostic criteria

All patients were assessed in outpatient settings with physical
examination, family and medical history of all patients were
completed in outpatient unit. The diagnosis of fibromyalgia was
made based on the American College of Rheumatology (ACR)
classification." Patients were inquired about elicited pain at
previously described points of tenderness by the ACR. A pres-
sure of four kg per square centimeter with one kg per square
centimeter increment per second using the pulp of the thumb
was exerted at each of the points. Oral expression of pain and
tenderness by the patient was considered an indication of a
positive test result. Patients were separated into three groups
as follows: Patients with a history of widespread pain for more
than three months and the presence of tender points more
than 11 on examination were diagnosed as FMS and enrolled in
Group lll. Patients with a pain history more than three months
and the presence of tender points between six and 10 on exam-
ination were diagnosed as possible fibromyalgia and included
in Group Il. Other patients with normal physical examination
findings were considered as control and enrolled in Group .

Fibromyalgia Impact Questionnaire

In order to assess the effect of pain on activities of daily living,
the Fibromyalgia Impact Questionnaire (FIQ) with a total score
between 0 and 100 was administered to all patients. A higher
score indicates more severe restriction of the activities of daily
living. The FIQ was originally developed by Burchardt et al.,
and the validity and reliability of the Turkish version were es-
tablished by Sarmer et al.l'2'3

Statistical analysis

The normality of the variables was assessed using Kolmogorov
Smirnov test, while Levene test was used to analyze the homo-
geneity of the variances. Descriptive statistics were expressed
as meanzstandard deviation or median (range) for continuous
and ordinal numerical variables, while number of cases and
percentage (%) were used for the presentation of categorical
variables. The variances between three groups were assessed
by using one-way ANOVA test, since Kruskal-Wallis test was
used for the values with abnormal distribution or unequal
variances. When a significance was identified with Kruskal
Wallis test, Conover’s non-parametric pairwise comparison
test was used to determine the group responsible for the sig-
nificant difference. Categorical variables were assessed using
Pearson’s chi-square test, Fisher’s Exact test or likelihood ratio.

Multiple logistic regression analysis was used to identify the
independent determinants for differentiating between con-
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Table 1. Demographical characteristics of the study groups

Group |, normal

Group I, possible

Group lll, fibromyalgia p

(n=107) fibromyalgia (n=7) syndrome (n=13)
n % n % n %

Age, y (mean+SD) 37.9+11.3 31.4+£9.8 37.7£11.0 0.334°
Female gender 41 83 4 57.1 13 100.0 <0.001*0
Marital status

Single 39 36.4 4 57.1 3 23.1

Married 65 60.7 3 42.9 9 69.2 0.545P

Widow/divorced 3 2.8 0 0.0 1 7.7
Smoking 6 5.6 1 14.3 1 7.7 0.705¢

SD: Standard deviation; *Kruskal-Wallis test; °Chi-square test; “Fisher’s exact test; *p<0.05.

Table 2. Comparison of the groups with regard to clinical characteristics

Group |, normal

Group ll, possible Group lll, fibromyalgia P

(n=107) fibromyalgia (n=7) syndrome (n=13)
n % n % n %
Findings and symptoms
Joint swelling 7 6.5 0 0.0 3 23.1 0.118°
Paresthesia 22 20.6 1 14.3 5 385 0.334°
Restless leg syndrome 21 19.6 3 429 1 7.7 0.182°
Sleep disturbance 33 30.8 3 429 13 100.0 <0.001*0
Fatigue 47 43.9 3 429 12 92.3 0.002%0
Irritable colon syndrome 10 9.3 1 14.3 5 385 0.035%0
History of depression 16 15.0 1 14.3 6 46.2 0.045%>
Family history of depression 13 12.1 0 0.0 4 30.8 0.091¢
Medications
Tacrolimus 57 533 1 14.3 7 53.8 0.109°
Sirolimus 28 26.2 3 42.9 () 46.2 0.255¢
Cyclosporine 21 19.6 3 429 0 0.0 0.022%>
Antidepressant 3 2.8 3 42.9 4 30.8 <0.001%¢
FIQ Score, (mean+SD) 124 1.5-63.0 344 23.4-46.6 58.4 20.4-65.2 <0.001*

SD: Standard deviation; 20One-way ANOVA test; °Chi-square test; Fisher’s exact test; *p<0.05.

trols and “possible fibromyalgia” and “fibromyalgia syndrome”
groups. All candidate factors that were found to have an impact
on univariate statistical analyses were included in the regression
model. Odds ratio and 95% confidence intervals were calculated
for each variable. Analyses were performed by Statistical Pack-
age for Social Sciences version 11.5 program (SPSS Inc., Chicago,
IL). A p value <0.05 was considered as statistically significant.

Results

Atotal of 128 patients were included in this study. Table 1 shows
demographical characteristics of the patients. There was no
difference found between age, marital status and smoking his-
tory of the groups (p=0.334, p=0.545, p=0.705, respectively).
The frequency of FMS in females was significantly higher com-
pared to males with possible fibromyalgia and controls (100%,

57.1%, p=0.007; 100%, 38.3%, p<0.001; respectively). There
was no significance found between groups among each of
the following etiological factors: Alport syndrome, crush syn-
drome, diabetes, focal segmental glomerulosclerosis, glomeru-
lonephritis, gut, hypertension, IgA nephropathy, nephritic
syndrome, nephrotic syndrome, oxalosis, polycystic kidney
disease, pyelonephritis, urolithiasis, vesicoureteral reflux, con-
genital renal disease, and unknown etiology (p>0.05 for all).
Groups also did not show any difference in terms of serum Ala-
nine transaminase (ALT), Aspartate-Aminotransferase (ALP),
creatinine, Calcium, Phosphorus, CRPESR, albumin, thyroid
stimulating hormone (TSH), parathyroid hormone, or lactate
dehydrogenase (LDH) levels (p>0.05 for all).

Table 2 compares the groups with regard to symptoms and find-
ings, medications and FIQ score. Fatigue was higher in Group
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Il compared to Group | and Group Il (92.3%, 43.9%, p<0.001;
92.3%, 42.9%, p=0.031, respectively). Sleep disturbance was
found higher in Group Il than in Group | and Group I (100.0%,
30.8%, p<0.001; 100.0%, 42.9%, p=0.007, respectively). The
frequency of irritable colon syndrome and depression his-
tory in Group Il were significantly higher compared to Group
| (38.5%, 9.3%, p=0.001; 46.2%, 15.0%, p=0.014, respectively).
Cyclosporine use was found higher in Group Il than in Group llI
(42.9%, 0%, p=0.031, respectively). Antidepressant use was sig-
nificantly higher in Group Il and Group Ill compared to Group |
(42.9%, 2.8%, p=0.003; 30.8%, 2.8%, p=0.003, respectively).

The FIQ score was higher in Group Il and Group lll, than in
Group | (34.4 vs. 12.4, p<0.001; 58.4, 12.4, p<0.001, respec-
tively). A multivariate logistic regression analysis showed that
FIQ score (OR 1.2 [95% Cl 1.1-1.3], p<0.001) and antidepres-
sant use (OR 21.0 [95% Cl 1.2-357.2], p=0.035) was significant
independent predictors of fibromyalgia syndrome, where
they were also significant independent predictors of possible
fibromyalgia (OR 1.1 [95% ClI 1.1-1.2, p=0.002; OR 13.3 [95% CI
1.4-127.4], p=0.025, respectively).

Discussion

The present study found a remarkably high frequency of fi-
bromyalgia in renal transplant patients and findings indicate
that FIQ scores and antidepressant use represent independent
predictors of fibromyalgia syndrome and possible fiboromyal-
gia in this group of patients.

The ACR 1990 criteria are commonly used to establish a di-
agnosis of fibromyalgia, which requires the presence of wide-
spread pain for more than three months as well as tender
points (in at least 11 of the 18 test points) on physical exami-
nation." Comorbidities does not rule out the diagnosis of fi-
bromyalgia. In a study by Middleton et al. a group of patients
failing to meet the ACR diagnostic criteria in spite of the pres-
ence of fibromyalgia symptoms had been isolated and iden-
tified as patients with “possible fibromyalgia“" These indi-
viduals experience pain in at least four quadrants in addition
to positive exam result in six to 10 tenderness points. Based
on this categorization, we also opted to define a group of pa-
tients with “possible fibromyalgia”.

The frequency of fibromyalgia syndrome was found in 10.15%
of our 128 renal transplant patients which is two-fold of re-
ported values for the general population as ranged from
0.5% to 5.8%."! Furthermore, inclusion of patients with posi-
tive physical examination findings, in spite of failing to meet
the diagnostic criteria, would further increase the number of
subjects with fibromyalgia and fibromyalgia associated status
(15.6%). A possible explanation for that is the sample popu-
lation which included the patients with multi-drug use, fre-
quent visits to hospital due to infections or rejection, fear of
graft loss, psychosomatic disorders, and a low threshold for
pain due to chronic and serious health conditions.

Patients with a diagnosis of FMS or possible FMS were found
to have significantly higher FIQ scores. In addition, the FIQ

score is an independent predictor of FMS or possible FMS. The
evidence that FIQ score is helpful for establishing the diagno-
sis of FMS in renal transplant patients those generally exhibit
different characteristics compared to general population may
have clinical implications. The presence of higher FIQ scores
in patients with FMS and possible FMS, which evaluate the ef-
fect of pain or other health conditions on daily activities, sug-
gested that FIQ may have a useful role in the assessment and
treatment of renal transplant patients for FMS.

In contrast to the association between fibromyalgia syndrome
and psychiatric disorders, several studies have reported an in-
creased frequency of depression in renal transplant patients.
01516 Disorders associated with chronic pain may lead to de-
pression, and nearly 20% of FMS patients have depressive
symptoms and experience difficulty in coping with stress that
has a negative impact on daily activities.'® Although conflict-
ing data have been published, it has been proposed that fi-
bromyalgia may be associated with personal or family history
of depression in individuals diagnosed with FMS.I'”?

In the current study, history of depression was observed
higher in patients with FMS than others since no difference
in family history was detected. Previous studies have gener-
ally focused on populations without chronic conditions, and
in a study sample like ours, higher rates of depression than in
the general population may be noted even in the absence of
family history of depression. In general, our findings support
the association between FMS and depression. Therefore, it can
be speculated that FMS and depression share some common
diagnostic criteria, even if the clinicians decide to use routine
anti-depressant therapy without the presence of fibromyal-
gia in renal transplant patients. Furthermore, the content and
dosage of anti-depressants in renal transplant patients diag-
nosed with FMS requires close monitorization for the poten-
tial drug toxicity which might be elucidated by further studies.

Fibromyalgia Syndrome is four to nine times more common
in females than males.”™ The lower incidence in males could
be associated with the few numbers of tender points leading
to incorrect or missed diagnosis.'® In the study by Buskila et
al., females were found to have a lower threshold for pain than
males, thus explains the more frequent occurrence of FMS
among females.'™ In our study, all patients in Group Ill were
female. Although FMS is known to be more common among
females than males in general population, it is interesting to
note that all renal transplant patients in our study diagnosed
with FMS were female. This is probably due to the small sam-
ple size of our study. Nevertheless, this observation is consis-
tent with the reported female predominance in FMS.

The link between fibromyalgia syndrome, fatigue, and sleep
disturbances has been well established. Sixty to 90% of FMS
patients report sleep disturbance when clinically assessed.?
The effect of sleep disturbance on the quality of life was ex-
amined in previous studies that showed the presence of poor
sleep quality was demonstrated in 96% of the participants.2

Generally, FMS patients experience fatigue and weakness
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more frequently, which may be associated with the increased
occurrence of depression and sleep disturbance. Dailey et al.
reported significantly increased frequency of both physical
and cognitive fatigue in fibromyalgia patients.”? Although
these parameters were not significant predictors in our study,
patients diagnosed with FMS had significantly higher fre-
quency of fatigue.

Soft tissue swelling, dysmenorrhea, Raynaud’s phenomenon,
and restless leg syndrome have been reported to occur in
approximately 61%, 41%, 18.2%, and 31% of FMS patients, re-
spectively.?>-2 In our study, there were no significant differ-
ences between FMS and control group with regard to these
conditions, which is most likely due to low sample size.

Fibromyalgia Syndrome with irritable bowel syndrome (IBS)
have been reported to occur together in a significant propor-
tion as 40% of FMS patients.”” Similarly, our patient groups
exhibited significant differences in terms of IBS frequency in
which was significantly higher among FMS patients (38.5%).

No specific diagnostic laboratory tests exist for FMS, and labo-
ratory parameters are generally within the normal range and
are mostly used for differential diagnosis. Extensive diagnostic
testing is rarely required and may lead to clinical confusion.®
In our study, the evaluation of the mean values of CRP, ESR, cre-
atinine, ALT, calcium, albumin, LDH, TSH, and parathormone in
the past 6-month period did not reveal any significant associ-
ations with the diagnosis of FMS. In addition, no associations
between FMS and the etiology of renal failure were observed.

Currently there is a lack of data on the relationship between
fibromyalgia and the use of immunosuppressive treatment
in renal transplant patients. Our patients with FMS (Group 1)
had no use of cyclosporine. This may be due to a switch to
other medications such as tacrolimus and sirolimus from cy-
closporine due to complications such as calcineurin toxicity or
acute rejection.

Conclusions

Fibromyalgia syndrome occurs more commonly in renal trans-
plant patients,particularly in female transplant patients, com-
pared to general population. Depression may co-exist with
both of these conditions. The treatment strategy could be es-
tablished on the relief of sleep disturbance, fatigue and irrita-
ble colon syndrome those are observed higher in patients with
Fibromyalgia syndrome. We believe that further studies with
larger sample size are warranted to confirm these observations.
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