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Abstract
Familial Mediterranean fever (FMF) is the most common autoin�ammatory disorder characterized by
chronic subclinical in�ammation.

The aim of the work is to access if chemerin can be used as a diagnostic index in FMF patients.

Methods: A total of 66 FMF patients and 60 controls matching age and sex were enrolled in the study.
Serum chemerin, lipid pro�le and vitamin D were determined by ELISA assay.

Results: Chemerin level which suggested chronic in�ammation was signi�cantly elevated as compared to
the controls. The FMF patients had highly signi�cant levels of total cholesterol, total triglycerides and
LDL, while the HDL signi�cantly inversely correlated in the FMF patients compared to controls. Moreover,
the vitamin D level was signi�cantly lower in FMF patients.

Conclusion: chemerin that acts as a pro-in�ammatory adipokine, could be used as a biomarker re�ecting
the chronic pro-in�ammatory status in the FMF patients. Vitamin D supplementation is recommended in
the FMF patients.  

Introduction
Familial Mediterranean fever (FMF) is a chronic systemic auto-in�ammatory disorder, characterized by
recurrent attacks of fever, headache and in�ammation of serous membrane (Salah et al. 2018). It is an
inherited autosomal recessive trait associated with missense mutation in MEFV gene located on the short
arm of chromosome 16 (Touitou, 2006). MEFV gene encodes the protein pyrin-marenstrin which plays a
role in the in�ammatory pathway (Lachmann et al. 2006). The MEFV gene mutation leads to loss of Pyrin
function resulting in uncontrolled in�ammation. To date more than 80 mutations in the MEFV gene have
been implicated in the pathogenies of FMF. However, certain mutations are more common in certain
ethnic groups (Fujikura 2015).

Activated platelets in FMF patients react with neutrophils and endothelial cells producing pro-
in�ammatory compounds (Huo and Lay, 2004; Budak et al. 2016). The MEFV mutations are responsible
for dysregulation of apoptosis and in�ammation due to the reduced ability of the abnormal pyrin protein
to modulate activity of the in�ammasome and interleukin-1-beta. Accordingly, FMF has self-limited febrile
attacks of polyserositis, followed by free periods. However, during symptom-free intervals, FMF patients
have subclinical in�ammation (Skendros et al., 2019). Persistent in�ammation may cause endothelial
dysfunction and atherosclerosis (Yuksel et al. 2010). This process enhances the role of immune cells in
vascular in�ammation and atherosclerosis. Chemerin an in�ammatory chemokine, has been identi�ed as
one of the adipokines (Rouke et al. 2013). Chemerin plays a role in the link between obesity, in�ammation
and atherosclerosis (Lehrke et al. 2009). Centrally, chemerin increases food intake by acting on satiety
centre in the hypothalamic cells. While, peripherally, it increases cell expansion, in�ammation and
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angiogenesis in adipose tissue resulting in obesity (Helfer and Wu, 2018). Therefore, Chemerin can be
used as a predictor of in�ammation and atherosclerosis in FMF patients.

Aim of the work: To access if chemerin can be used as a diagnostic index in FMF

Patients And Methods
Our study included 66 patients diagnosed with FMF, according to the FMF criteria (Yalcinkyan et al. 2009)
and 60 healthy children matching age and sex served as a control group. All patients were recruited from
the Clinical Genetics department, National Research Centre (NRC). The study protocol was approved by
the ethic committee of NRC and written informed consent was obtained from all patient’s legal guardians.

FMF and control groups were evaluated in term of total cholesterol, total triglycerides, low density
lipoprotein (LDL), and high-density lipoprotein (HDL).

Serum 25(OH) D levels were measured by enzyme-linked immunosorbent assay (ELISA) (DiaSorin 25-OH
D assay, Still water, Minnesota, USA) (Holick et al., 2011).

Serum chemerin was determined by ELISA assay supplied by SinoGeneClonBiotech, Co., Ltd. Oxidized
LDL was determined by ELISA assay catalog No. SG-11266. 

Statistical analysis

Data were statistically described in terms of mean +/- standard deviation (+/-SD), median and range, or
frequencies (number of cases) and percentages when appropriate. Numerical data were tested for the
normal assumption using Kolmogorov Smirnov test. Comparison of numerical variables between the
study groups was done using Student t test for independent samples in comparing normally distributed
data and Mann Whitney U test for independent samples for comparing non-normal data. For comparing
categorical data, Chi-square (x2) test was performed. Exact test was used instead when the expected
frequency is less than 5. Correlation between various variables was done using Spearman rank
correlation equation for non-normal variables/non-linear monotonic relation. Two-sided p test values less
than 0.05 was considered statistically signi�cant. All statistic calculations were done using computer
program IBM SPSS (Statistical Package for the Social Science; IBM Corp, Armonk, NY, USA) release 22 for
Microsoft Windows.

Results
The mean age of FMF patients was eight years and four months. Male to female ratio was 1:1. Positive
consanguinity was detected in 41.3 %, while positive family history was present in 39.7%.

Our results proved that FMF patients have highly signi�cant levels of total cholesterol, total triglycerides
and low-density lipoprotein, while high density lipoprotein showed signi�cantly inversely correlated levels
in FMF patients compared to controls as shown in table (1).
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Our results showed that chemerin signi�cantly directly correlated with total cholesterol and signi�cantly
inversely correlated with the high-density lipoprotein as shown in table (2).

Table (3) showed that chemerin signi�cantly directly correlated with ESR, serum amyloid A, while it is
signi�cantly inversely correlated with vitamin D. But there was no correlation between chemerin, CRP and
colchicine intake.

Genetic analysis of MEFV gene in our FMF patients revealed that 39 cases showed M6941 mutations, 26
cases had M6801 mutations, and one case only showed V726A mutation. There was no correlation
between chemerin, and gene mutations except that chemerin had a high level in the case with V726A
mutation, but it was only one case (Table 4).

Receiver operator Characteristic (ROC) analysis was done to determine the best cut off value of chemerin
to diagnose FMF. The best cut off selected was 58.9 that achieved 100% sensitivity of 55% speci�city
(�gure 1). These results showed a relatively good sensitively and speci�city of chemerin in the diagnosis
of FMF.

Discussion
FMF is a chronic in�ammatory disease that is characterized by episodes of attacks and attack-free
period. Subclinical in�ammation can continue between the episodes of acute in�ammation (Cakira and
Celik 2018). It has been suggested that in�ammation in FMF is related to endothelial dysfunction, platelet
hyper activation and increased atherosclerotic burden (Huo and Ley 2004). Our study veri�ed that there is
a highly positive correlation between the athrogenic factors in the form of total cholesterol, total
triglycerides and low-density lipoprotein and inversely correlated to the high-density lipoprotein amongst
the FMF patients compared to normal controls. Our results are similar to other studies (Lehrek et al. 2009;
Salah et al. 2018). While, Tasliyurt et al., 2020 did not detect increase in the lipid pro�le in their patients.
Chemerin and its receptor CMKLR1 form a complex involved in the regulation of immune response
(Mehmet Ali et al. 2019). In our study, the chemerin level showed positive correlation with the ESR and
serum amyloid A level amongst the FMF patients, which is similar to other reports (Rourke et al., 2013;
Ouchi et al., 2011). The increased concentration of chemerin in adipose tissue causes recruitment of
immune cells leading to elevation of in�ammatory indices for example ESR (Goralski et al 2007).
Moreover, chemerin highly positively correlated to total cholesterol and negatively correlated with high
density lipoprotein in the FMF patients. In our study, there was a signi�cantly positive correlation of
chemerin and lipid pro�le in the form total cholesterol, triglyceride and low-density lipoprotein and
negative correlation with HDL. The HDL function reverses the cholesterol transport and prevents the LDL
oxidation thus reducing its atherogenic activity (Fontesa et al. 2008). Chemerin is suggested to play a role
in the regulation of the enzyme responsible for lipid metabolism by reducing the accumulation of
adenosine cyclic monophosphate (C AMP) and stimulates the calcium release in the adipocytes
(Maghsoudi et al., 2016).
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Our results revealed no correlation between chemerin and colchicine intake amongst our cohort.
Furthermore, low vitamin D levels were determined among the FMF patients. Therefore, we recommend
vitamin D supplementation to these patients.

Moreover, our study could not �nd any correlation between chemerin and the gene mutations. In addition,
the ROC analysis was done to determine the best cut off values of chemerin to diagnose the FMF. The
best cut off selected was 58.9 that achieved 100% sensitivity and 55% speci�city. Consequently, our
study showed a relatively good sensitively and speci�city of chemerin in the diagnosis of FMF.

Conclusion
Chemerin that acts as a pro-in�ammatory adipokine, could be used as a biomarker re�ecting the chronic
pro-in�ammatory status in the FMF patients. Vitamin D supplementation is recommended in the FMF
patients. 

The study was approved by the ethical committee of the National Research Centre.

All participants and their parents (care-givers) signed a consent to participate in the study.

All the authors and participants provided consent for publication.
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FMF: Familial Mediterranean Fever.

LDL: Low density lipoprotein.

HDL: High density lipoprotein.

ELISA: Enzyme Linked Immunosorbent Assay.

ROC: Receiver operator characteristic.

CRP: C reactive protein.

ESR: Erythrocyte sedimentation rate.
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Tables
Table (1). The laboratory data of the atherogenic factors among our cohort

Variables FMF Control patients P value

Total Cholesterol 41-24 14-22 > 0.001

Total triglycerides 44-86 9-67 >0.001

LDL. 42-44 5-44 <0.001

HDL. 33-76 69.1 <0.001

Table (2) The correlation between the chemerin level and lipid pro�le.  

Correlations

  Chol TGs HDL LDL

Spearman's rho Chemerin Correlation Coe�cient -0.321 -0.155 -0.272 0.144

  p value 0.009 0.214 0.027 0.249

  N 66 66 66 66

Table 3: Correlation between Chemerin and other markers.
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  Chemerin

  CRP Correlation Coe�cient 0.072

p value 0.569

N 65

ESR Correlation Coe�cient 0.298

p value 0.015

N 66

Serum Amyloid A Correlation Coe�cient 0.370

p value 0.002

N 65

Vit. D Correlation Coe�cient -0.240

p value 0.052

N 66

Colchicine Correlation Coe�cient -0.207

p value 0.112

N 60

Table 4: Genetic analysis of The MFVE genes amongst our cohort

Chemerin

Gene Mean N Std. Deviation Median Minimum Maximum

M680I 86.650 26 14.0125 88.000 67.0 110.0

M694I 82.264 39 16.7175 78.000 59.0 120.0

V726A 112.000 1 . 112.000 112.0 112.0

Total 84.439 66 16.0702 84.350 59.0 120.0

Figures
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Figure 1

The ROC analysis to determine the best cut off value of chemrin to diagnose the FMF patients.


