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ABSTRACT
OBJECTIVE: The aim of this study was to investigate whether there is a correlation between serum leptin level, disease 
activity and inflammation markers in patients with fibromyalgia syndrome (FMS).

METHODS: A total of 48 patients with FMS diagnosed according to the 1990 American College of Rheumatology criteria were 
included in the study, as well as 36 healthy women as controls. The Visual Analogue Scale was used to gauge pain severity, 
the Fibromyalgia Impact Questionnaire was used to assess physical function, the 36-Item Short Form Health Survey was used 
to examine quality of life, and depression was measured with the Beck Depression Inventory. Blood samples were examined 
for erythrocyte sedimentation rate (ESR), C-reactive protein level (CRP), high-sensitivity CRP level (hsCRP), the neutrophil-to-
lymphocyte ratio (NLR), and the serum leptin level was determined using the enzyme-linked immunosorbent assay method.

RESULTS: The serum leptin level in patients with FMS was significantly higher than in the healthy group. However, no 
significant relationship was found between leptin level and clinical and inflammatory parameters. In addition, there were no 
significant differences between the patients and the control group in measurements of ESR, CRP, hsCRP, or NLR.

CONCLUSION: A higher serum leptin level in patients with FMS suggested that leptin may play role in the pathogenesis of 
FMS, yet there was no relationship between leptin and clinical and inflammatory parameters, suggesting that leptin is not an 
indicator of disease activity in FMS. Additional research should be performed with larger patient groups.
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The relationship between serum leptin level and 
disease activity and inflammatory markers in 
fibromyalgia patients

Orıgınal Article   PHYSICAL THERAPY & REHABILITATION

Fibromyalgia syndrome (FMS), is a complex clinical 
entity characterized by widespread body pain and 

may be associated with numerous symptoms [1]. FMS is 
a frequently encountered clinical entity, with a prevalence 
of 2% to 8%, and an important public health problem, as 
it causes labor loss, a deterioration in the quality of life of 
the patient, and significant treatment expenditures [2, 3].

Though the etiopathogenesis of FSM is not precisely 
known, genetic and environmental factors, as well as 
peripheral and central mechanisms are thought to have 
roles [4]. Leading hypotheses include central sensitiza-
tion, central nervous system dysfunction, alterations in 
neuropeptide levels, neuroendocrinal dysfunction, and 
sleep disorders, while peripheral hypotheses include 
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autonomic dysfunction, and structural and functional 
disorders involving immunological and inflammatory 
processes, and muscle tissue [5]. The theory that chronic 
pain in FMS may be the result of inflammation or a 
response to inflammation has promoted investigation 
of inflammatory disorders associated with changes in 
the neuroimmunoendocrine system [6, 7]. Some of the 
studies performed thus far have demonstrated increases 
in the levels of inflammatory markers in FMS [8, 9].
Leptin is a multifactorial hormone produced by differen-
tiated adipocytes. It suppresses food intake and increases 
energy expenditure [10]. Among its many functions in 
the body, leptin also plays a role in the pathogenesis of 
inflammation and pain [11]. In the literature, only 4 
studies have investigated an association between leptin 
and FMS. The results of these studies are contradictory, 
reporting higher, normal, and lower leptin levels [12-14].
The aim of this study was to investigate the correlation 
between serum leptin level, disease activity, and markers 
of inflammation, and to compare the leptin level in pa-
tients diagnosed with FMS with that of healthy individ-
uals.

MATERIALS AND METHODS

Sampling and data
A total of 48 female patients aged between 18 and 60 
years who presented at the Düzce University Faculty of 
Medicine Department of Physical Medicine and Reha-
bilitation and were diagnosed with FMS based on the 
1990 American College of Rheumatology classification 
criteria, and 36 healthy women were enrolled in the study. 
All of the participants were informed about the research 
and provided informed consent forms. Approval was ob-
tained from the ethics committee of Duzce University.

In both groups, a baseline record was made of age, 
height, weight, body mass index (BMI), educational 
level, history of surgery, exercise habits, and smoking and 
alcohol use history. The patients with FMS were asked 
about the onset of complaints, duration, symptoms of 
disease, treatments received, and concurrent diseases 
present, and generalized pain was evaluated. The Visual 
Analogue Scale (VAS) was used to gauge pain sever-
ity, the Fibromyalgia Impact Questionnaire (FIQ) was 
used to assess disease severity, the 36-Item Short Form 
Health Survey (SF-36) was used to examine quality of 
life, and depression was measured with the Beck Depres-
sion Inventory (BDI). 

Patients with a history of antidepressant use; malig-
nancy; acute or subacute chronic viral/bacterial infec-
tion; major psychiatric disease; chronic inflammatory 
disease; neurological disease; diabetes mellitus or other 
endocrinological or metabolic disease; age <18 or >60 
years; or current pregnancy or nursing were not included 
in the study. Furthermore, in order to eliminate the obe-
sity factor on leptin level, women with a BMI >30 kg/m2 
were excluded.  

Following an overnight of fast of 12 hours, venous 
blood samples were drawn from the patients and healthy 
controls at between 8:00 and 9:00 am. Three gel vacuum 
tubes were used for each participant. The first sample 
was used for routine biochemical analyses (hemogram, 
erythrocyte sedimentation rate [ESR], rheumatoid fac-
tor, thyroid function tests, 25-hydroxy vitamin D, vita-
min B12), C-reactive protein (CRP), and high-sensitivity 
CRP (hsCRP). The second tube was used to measure the 
serum leptin level, and the third tube was held in reserve as 
a backup, since hemolysis may affect measurement results. 

The blood samples were centrifuged at 3500 rpm for 
4 minutes, and the serum was separated. The remain-
der of the sample was divided into 2 portions, placed 
in Eppendorf tubes, and kept frozen at -20°C until the 
day of analysis. The samples were left at room temper-
ature to achieve lysis before the serum leptin level of all 
of the samples was measured in a single session using 
the enzyme-linked immunosorbent assay method and a 
commercial kit (DRG Leptin ELISA Kit; DRG Inter-
national, Inc., Springfield, NJ, USA). The results were 
expressed in ng/mL.

Statistical analysis
Descriptive statistics of the data were calculated as 
mean±SD, numerical values, and percentages, as ap-
propriate, according to the type of data. The fitness of 
quantitative data to normal distribution was assessed us-
ing the Shapiro-Wilk test, and based on the normality 
of distribution, the groups were compared using an in-
dependent samples t-test or the Mann-Whitney U test. 
Correlations between quantitative characteristics were 
analyzed using the appropriate correlation coefficient. 
Associations between groups and categorical variables 
were evaluated using the Pearson chi-square or Fisher-
Freeman-Halton test. PASW Statistics for Windows, 
Version 18.0 (SPSS, Inc., Chicago, IL, USA) was used 
to perform the analysis, and the level of statistical signif-
icance was accepted as p<0.05.
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RESULTS 

The mean age of the FMS patients and the healthy par-
ticipants was 38.58±7.62 years and 37.86±9.46 years, 
respectively. The mean BMI value of the FMS patients 
and the controls was 25.02±3.24 kg/m² and 24.44±2.86 
kg/m², respectively. No significant intergroup difference 
was detected between the mean values for age or BMI 
(p=0.700 and p=0.395, respectively).

Among the patients, the mean duration of the com-
plaints was 46.93±61.69 months (range: 3-360 months), 
the mean VAS pain score was 6.12±1.57 (range: 4-10 
points), and the mean number of tender points detected 
was 14.31±3.66 (range: 11-18). Using the cut-off score 
of 17 points, BDI analysis revealed that 29.2 % (n=14) 
of the patients were not depressed (<17 points), while 
70.9% (n=34) exhibited depression (>17 points). The 
mean FIQ score of the FMS patients was 56.23±18.06 
points.

The educational, professional, and marital status of 
the patients and the control group is provided in Table 
1. There was a larger percentage of housewives among 
the FSM patients, and statistically significantly fewer 
manual laborers (p=0.009). Furthermore, a statistically 
significantly larger number of FMS patients had at most 

a secondary school education (p=0.038). The distribu-
tion of marital status and exercise habit was comparable 
between the 2 groups (p=0.432 and 0.896, respectively 
Table 1). Descriptive values and intergroup comparisons 
of the subdimensional scores of the SF-36 and the BDI 
scales are presented in Table 2. The mean values for all of 
the subdimensional scores of the SF-36 were higher in 
the control group. However, the mean BDI score and the 
mean serum leptin level was significantly higher in the 
FMS group (p=0.001 and p=0.045, respectively). There 
was not a statistically significant difference in the mean 
serum leptin level between FMS patients with and with-
out depression. 

A statistically significant correlation was not found 
between scale scores, blood parameters, VAS and BMI 
values, and the serum leptin level in the FMS patients 
(for each correlation, the coefficient was <0.20 and 
p>0.05).

Symptoms of FMS observed included fatigue 
(85.4%), headache (85.4%), restless sleep (70.8%), morn-
ing stiffness (72.9%), irritable bowel syndrome (85.4%), 
Raynaud syndrome-like symptoms (29.2%), paresthe-
sia (83.3%), sicca syndrome-like symptoms (62.5%), 
depression (50%), anxiety (87.5%), irritable bladder 
(54.2%), concentration and memory difficulties (83.3%), 

Table 1. Distribution of the professional, educational, and marital status in the patient and control groups

Profession                               FMS
                               (n=48)                      Control (n=36)  P
  Number % Number %

 Housewife 30 62.5 10 27.8 0.009
 Manual laborer 15 31.3 22 61.1 
 White-collar worker 3 6.3 3 8.3 
 Retiree 0 0 1 2.8 
Education Illiterate 0 0 2 5.6 0.038
 Primary/secondary 35 72.9 17 47.2 
 Middle school 8 16.7 7 19.4 
 High school/university 5 10.4 10 27.8 
Marital status Never married 2 4.2 5 13.9 0.432
 Married 42 87.5 28 77.8 
 Divorced 2 4.2 2 5.6 
 Deceased spouse 1 2.1 1 2.8 
 Living separated 1 2.1 0 0 
Habit of exercising Yes  30 62.5 23 63.9 0.896
 No 18 37,5 13 36.1

FMS: Fibromyalgia syndrome
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and dysmenorrhea (43.8%). The level of leptin did not 
change significantly in parallel with the presence of FMS 
symptoms (p>0.05). 

DISCUSSION

The etiopathogenesis of FMS, which is a complex and 
multidimensional syndrome, is not yet completely known. 
Therefore, studies continue with the goal of further clar-
ification. Many factors, particularly central sensitization, 
have been demonstrated to play a part. Although there is 
strong belief that FMS is not essentially an inflammatory 
disease, hypotheses that advocate that the chronic pain in 
FMS is the result of inflammation and/or a response to 
inflammation are still relevant.6 In this study, the inflam-
matory hypothesis was investigated by examining the 
correlation between FMS disease activity, inflammatory 
markers, and leptin, which is known to have an effect on 
pain and inflammation. The serum leptin level of FMS 
patients was compared with that of healthy individuals.

As a multifunctional hormone, leptin plays a role in 
both immune system activity and inflammation.1 Stud-
ies investigating the relationship between leptin and in-
flammation have particularly concentrated on chronic 
inflammatory rheumatic diseases. A growing number 
of studies are investigating correlations between leptin 

and rheumatic diseases, such as rheumatoid arthritis, 
ankylosing spondylitis, systemic sclerosis, and systemic 
lupus erythematosus, with controversial outcomes [15-
18]. The role of leptin in inflammation is still not fully 
understood. 

Four studies in the literature have investigated a cor-
relation between leptin and FMS. In these studies, con-
tradictory outcomes were reported, with higher, normal, 
and lower levels of leptin [12-14, 19].

Fietta and Fietta [19] studied 10 male and 20 post-
menopausal women with FMS matched for age, gender, 
and BMI. They found a significantly higher leptin level 
in FMS patients when compared with healthy control 
subjects, and they observed an insignificant decrease 
in the serum cortisol level. They suggested a potential 
etiopathogenic role in the interaction between leptin 
and the hypothalamo pituitary axis (HPA). They also 
emphasized that leptin may exert negative feedback on 
the HPA as an adaptation to chronic stress, and psy-
chopathology may become manifest when this mecha-
nism is impaired. Homann et al. 14 investigated a cor-
relation between markers of obesity and the levels of the 
2 hormones leptin and ghrelin, which are responsible for 
energy homeostasis in FMS. They detected a lower ghre-
lin level, but a higher serum leptin level in FMS patients 
compared with controls, independent of body fat stores. 

Table 2. Scale scores and clinical characteristics of the FMS patients and controls

Scale scores and clinical characteristics                                FMS (n=48)                          Control (n=36)  P
 Mean SD Mean SD

Physical function  18.87 4.45 24.15 3.82 <0.001
Physical role difficulty  5.12 1.29 6.18 1.68 0.004
Pain 5.61 1.76 8.28 1.83 <0.001
General health 12.72 4.05 16.44 3.70 <0.001
Vitality 10.58 3.53 14.39 2.80 <0.001
Social function  6.31 1.82 7.93 1.88 <0.001
Emotional role  4.16 1.20 4.75 1.27 0.046
Mental health 16.66 5.10 20.87 3.25 <0.001
BDI 20.14 10.52 9.36 4.52 <0.001
FIQ  56.23 18.06 --- --- ---
ESR (mm/hr) 14.10 11.80 15.33 10.59 0.199
CRP (mg/L) 0.26 0.49 0.14 0.11 0.520
hsCRP (mg/L) 3.20 6.27 6.06 17.85 0.923
NLR 2.01 0.84 1.81 0.56 0.406
Leptin (ng/mL) 30.32 57.25 11.15 7.06 0.045

BDI: Beck Depression Inventory; ESR: Erythrocyte sedimentation rate; FIQ: Fibromyalgia Impact Scale; FMS: Fibromyalgia syndrome; hsCRP: High-sensitivity C-
reactive protein; NLR: Neutrophil-to-lymphocyte ratio
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clinical parameters reflecting the severity of FSM. In this 
study, too, no significant correlation was found between 
the serum leptin level of the patients and components of 
the FIQ and SF-36 scales. 

Rats exposed to chronic stress have demonstrated a 
decreased leptin level, and the administration of leptin 
reduced depressive behaviors [24]. Yet, in human beings, 
the meaning of the results of research about leptin is still 
a question. In various studies, an increased, decreased, or 
stable level of leptin has been reported in patients with 
depression [25-27]. It has been suggested that leptin 
exerts an anxiogenic effect by antigonizing some activi-
ties of neuropeptide Y, which has anxiolytic properties 
[28]. Its use has been recommended as a valid neuroen-
docrinological marker in states of hypervigilance [29]. 
In this study, no significant difference in leptin level was 
seen between depressed and nondepressed patients with 
FMS. Olama et al. [13] also investigated a relationship 
between depression and serum leptin level, and found a 
negative correlation between the serum leptin level and 
BDI score in FMS patients. They reported that leptin 
may cause negative feedback inhibition in the HPA in 
order to adapt to chronic stress, and that impairment of 
this mechanism may result in the development of psy-
chopathological disorders.

In this study, we found a statistically insignificantly 
higher serum leptin level in FMS patients who had re-
ceived treatment when compared with untreated FMS 
patients. Bokarewa et al. [30] also detected a statistically 
insignificantly higher serum leptin level in treated FMS 
patients when compared with those who were untreated.

Ablin et al. [12] reported a lack of any significant 
change in leptin level in FMS after treatment for 3 
months. Eser et al. [31] evaluated the effects on leptin 
level to treatment response to various antidepressants. 
At least in the short term, they found a marked increase 
in leptin level with therapeutic response to drug treat-
ment for depression. Various studies have indicated 
that mirtazapine slightly increased leptin levels, fluoxe-
tine decreased leptin in the short term, and venlafaxine, 
paroxetine, and tricyclic antidepressants did not change 
leptin levels [32-34].

Shamsuzzaman et al. [35] investigated the relation-
ship between leptin and CRP, and detected a positive 
correlation in both men and women. They remarked 
on the contribution of adipose tissue to the synthesis of 
both leptin and CRP, which is a source of inflammatory 
cytokines. However, this strong relationship between 
leptin and CRP is independent of adipose tissue param-
eters like BMI and waist-hip ratio, which suggests that 

They associated pain with an increase in leptin receptors 
and sensitivity to leptin, and suggested that there might 
be a correlation between the clinical state of FMS and 
an elevated leptin level. Olama et al. [13] found signifi-
cantly lower leptin levels in 50 female patients with FMS 
when they were compared with age-, gender-, and BMI-
matched healthy individuals. They suggested that leptin 
may be dysregulated in FSM and might have a potential 
role in the pathogenesis of FMS. In contrast, Ablin et al. 
[12] did not find a difference in the leptin level between 
FMS patients and healthy controls. In the present study 
we found a higher serum leptin level in FSM patients 
compared with healthy control subjects. Our results 
were comparable to the results reported by Fietta and 
Fietta [19] and Homann et al. [14]. The most important 
disadvantage of the study performed by Homann et al.  
[14] was the smaller study population. When our results 
and the other studies are taken into consideration, the el-
evated leptin level in 3 of 5 studies suggests that a higher 
leptin level in FSM may suppress the HPA and impair 
the mechanism so as to adapt to chronic stress with a 
resultant development of psychopathological disorders. 
Furthermore, pain may be related to leptin sensitivity. Yet 
the available results are still insufficient to determine an 
association between the pathogenesis of FSM and leptin. 
The most important limitation of this study was its small 
sample size.

Laposky et al. [20] induced leptin deficiency in rats 
and found that the deficiency impaired sleep quality and 
the normal diurnal rhythm of the subjects. In a study of 
1024 volunteer participants, Taheri et al. [21] detected a 
correlation between the level of leptin and reduced du-
ration of sleep. However, most of the studies performed 
on leptin and sleep disorders were investigating obesity 
and obesity-related sleep disorders [22]. Piche et al. [23] 
found that fatigue was associated with an increased lep-
tin level in patients with chronic hepatitis C. Olama et al. 
[13] observed a lower mean leptin level in FSM patients 
complaining of post exercise pain, confusion, dizziness, 
anxiety, short-term memory impairment, mood disor-
ders, temporomandibular joint disorders, palpitations, 
sleep disorder, and irritable bowel syndrome when com-
pared with FMS patients without these complaints. In 
the present study, we did not find a correlation between 
leptin level and fatigue, restless sleep, headache, morning 
stiffness, or other symptoms. 

Olama et al. [13] found a negative correlation between 
leptin level, the severity of clinical symptoms, functional 
sufficiency, and quality of life. However, Ablin et al. [12] 
did not find a correlation between serum leptin level and 
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using detailed anthropometric measurements, we only 
used BMI values. In addition, the complaints of some of 
our study participants had started recently, while some 
of the FMS patients had been experiencing complaints 
for a long time. Therefore, a more homogenous grouping 
might prove beneficial. 

According to the results of our study, we think that 
leptin may have a potential role in the etiopathogenesis of 
FMS. However, our inability to find a correlation between 
leptin and clinical scores demonstrated that leptin cannot 
be used as a parameter for the evaluation of disease activity 
in FMS. We think that larger-scale studies with homoge-
nous patient groups should be conducted to further inves-
tigate the correlation between FMS and leptin.
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