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Familial Mediterranean Fever (FMF) is caused by the mu-
tations in the MEFV gene, which is the Mediterranean 

gene mapped at chromosome 16p 13.3. It is an autosomal 
recessive disease. It is also an autoimmune disease. Patients 
usually suffer from recurrent fever, serositis and arthritis at-
tacks. Skin lesions in the form of erysipelas can be seen. It is 
commonly seen in people who live in Mediterranean region. 
Like Jewish, Armenian, Turkish, and Arabic communities.[1, 2]

The pyrin marenostrin, a Mediterranean gene (MEFV), is an 
important component of the inflammation. There is a con-
tinuously inflammation during disease progression. The 
MEFV gene contains about 10 exons and 3505 nucleotides.
[3, 4] In neutrophils, inflammatory cytokines such as interfer-
on gamma enhance MEFV gene expression.

Pyrin protein consists of 781 amino acids. It is thought to 
have a through or an indirect effect in inflammation.[5] It 
has been stated that Pyrin is efficient in the inhibition of 
inflammation.[1]

Previous serological studies suggested a mild inflamma-
tion of MEFV in many heterozygous patients with increased 
C-reactive protein. FMF is known as an autosomal recessive 
inherited situation, but it is not fully recessive, and in some
cases, the heterozygous mutations associated with clinical
symptoms have been found.[6]

RDW shows the variation in size of erythrocytes.[7] Rdw is 
frequently studied parameter in daily clinical examination. 
In recent years acording to some studies RDW may be a use-
ful prognostic factor in cardiovascular diseases, rheumatoid 
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arthritis, and progressive inflammatory conditions.[8–10]

High RDW refers to the presence of anisocytosis, and it re-
flects chronic inflammation and increased levels of oxida-
tive stress.[11] 

The levels of acute phase proteins increases during the at-
tacks in FMF. The proteinpyrin, which is a MEFV product, 
inhibits pro-inflammatory cytokines and increases the anti-
inflammatory mediators.

Also, this inflammatuar situation goes on in 30% of patients 
in the non-attack period and causes amyloidosis complica-
tion.[12] In the current study, we evaluated the RDW levels in 
FMF patients.

Methods
The patients who referred to our clinics between January 
2016 and January 2017 were evaluated through the patient 
database of our hospital. The records were screened retro-
spectively. There were a total of 86 patients in two groups. 
There were 56 patients (35 female, 21 male) in the FMF 
group, and 30 patients (19 female, 11 male) in the control 
group. This study was Ethically approved by Amasya Uni-
versity Hospital in the scientific meeting occurred on 10th 
of October, 2017. 

Patients with known anemia, heart failure, renal insufficien-
cy, hypothyroidism, and hyperthyroidism didn’t included 
to the study. Patient’s liver enzymes and blood creatinine 
were normal. Hemoglobin, hematocrit, mean corpuscular 
volume, mean corpuscular hemoglobin and mean corpus-
cular hemoglobin concentration were in the normal range. 
Patients in non-attack period were included to the study. 
Blood RDW measurements (normal values: 11.5-14.5%) 
were measured on the MindRay 6800 hemogram instru-
ment. Blood samples were first isolated using the Magne-

sialb instrument. Then, PCR was performed using the real 
time PCR method with Montania 4896 instrument.

Results
GraphPad Prism version 6.00 (GraphPad Software, La Jolla 
California USA) was used for statistical analysis. Normal-
ity of the distribution in groups was demonstrated by the 
Shapiro-Wilk normality test. One-way ANOVA was used to 
compare quantitative data. The Chi-Square test was used to 
examine gender differences. The results were evaluated in a 
95% confidence interval and a significance level of p<0.01. 
The age average of these patients was 27.2 in females and 
32.6 in males in the control group. In FMF subgroups, the age 
average in the heterozygote group was 32.8 in females and 
27.3 in males. In the homozygote group, it was 32 in females 
and 20 in males. In compound heterozygote group, it was 47 
in females and 27.3 in males, and lastly, it was 47 in females 
in the complex heterozygote group, which didn’t include 
any male patient. This information is presented in table 1.

The gender differences in RDW is demonstrated in Table 
2. No statistically significant difference was observed be-
tween two genders.

RDW-CV percentages were 13.71±1.151 in the control 
group, 14.07±3.479 in the heterozygous group, 13.70±0.355 
in the homozygous group, 14.03±0.937 in the compound 
heterozygote group and 14.15±1.202 in the complex het-
erozygote group. In Compound Heterozygote and Control 
group the distribution was considered normal according to 
the Shapiro-Wilk normality test (Table 3). In Homozygote 
group and Complex Heterozygote group, number n was 
low, so the normality test could not be performed. As is 
shown in the figure 1, there was no statistically significant 
difference between the groups (p<0.05).

Table 1. Age average of groups

  Control Group   Heterozygote   Homozygote   Compound   Complex
           Heterozygote   Heterozygote

 Male Female Overall Male Female Overall Male Female Overall Male Female Overall Male Female Overall

Arithmetic 32.69 27.23 29.96 30.88 27.34 29.11 20 32 26 29.66 47 38.33 - 24.5 24.5
mean

Table 2. Gender differences according to patient groups

  Heterozygote  Homozygote   Compound   Complex  χ² p
  (n=44)   (n=4)   heterozygote  heterozygote
        (n=7)   (n=2) 

Gender n  % n  % n  % n  %    

Female 26  65.3 3  75 4  57.1 2  100 0.4167 0.936
Male 17  34.7 1  25 3  42.9 0  0
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Discussion
FMF is the characterized by recurrent fever, serositis, and fe-
ver episodes. Recent developments in molecular genetics 
have shown the complexity of FMF heredity and pathogen-
esis. Despite the identification of the gene-derived FMF, 
the pathogenesis didn’t understood clearly.[13, 14] 

Pyrin is associated with inflammatory markers.[15] Some ex-
perimental studies showed that pyrin is very important in 
inflammation and apoptosis. Mutant Pyrin has been shown 
to cause excessive IL-1 release and inflammation. In a study 
Gavrilin M and friends showed that mononuclear cells which 
are infected with Burkholderia cenocepacia and Francisella 
novicida increase caspase-1 activation and IL-1 level.[16]

FMF is autosomal recessive. There are over 310 mutations 
in the MEFV gene.[17] In a study by Erden G and friends 
reported that M694V, M680I, V726A, and E148Q are the 
prevalent mutations.[18] M694V mutation colchicine resis-
tance is responsible for a serious disease like amyloidosis, 
and in patients who carry this mutation, have high risk of 
early onset of the disease, and E148QV is along with low 
disease prevalence.Pathogenic significance is unknown. 
Homozygous E148Q is rare in those patients with clinical 
FMF.[15] Also, in a study with 110 patients by Tüzün A et al.[19] 
they found M694V mutation (75%) as the most common 
one proceeded by M680I mutation (34%), V726A mutation 

(17%), and E148Q mutation (6%). 

RDW is studies routinely in complete blood count. It shows 
anisocytosis and the variation in the red sphere cell dimen-
sions in the situation of inflammation and malnutrition.[20, 21] 

RDW is useful for typing anemias. However, its relation with 
inflammation has been considered recently. And it may be 
a predictive marker in inflammatory diseases.[22] 

Inflammation protects cell damage by microorganisms 
and toxins. Blood vessels, leukocytes, mediators arising 
from plasma proteins play a role. Increased cytokines with 
inflammatory stimuli can cause systemic findings. These 
findings include fever, CRP, increased fibrinogen, and leu-
kocytosis. Recently, studies on RDW increase in inflamma-
tory diseaseshave been made.[23] 

We searched if RDW can be use as a marker in patients who 
have FMF.

In a study conducted by Uslu A et al.[24] they found RDW 
levels high in patients with FMF. It was high in homozy-
gous M694V mutation, especially when compared to other 
mutations. They noted that RDW reflects inflammation pa-
tients with FMF and can be use as a marker. 

In a study by Özer et al.[25] investigated the platelet/lympho-
cyte ratio (PLR), neutrophil/lymphocyte ratio (NLR), mean 
platelet volume (MPV), and RDW in children with FMF and 
found them to be high. Among them, they found NLR more 
reliable. 

Gozde Y et al.[26] investigated in 89 FMF patients with per-
sisting inflammation, in non-attack period. They found 
RDW to be high and low MPV in non-attack period.

In our study, we did not find statistically significant differ-
ences in RDW ratios between patient and control groups. 
There is no difference between the heterozygous, homozy-
gote, complex heterozygote, and compound heterozygote 
groups too. Our study was retrospective so we had some 
limitations. We did not know about the patients' colchicine 
or other agents they used. The number of patients we re-
cruited was low. We classified the groups as homozygotes, 
heterozygotes, complex heterozygotes, and compound 
heterozygotes. We have limited number of patients so we 

Table 3. RDW (%) averages and normality tests in control and patient groups

  Patient groups   Control group

 Heterozygote Homozygote Compound Complex
   Heterozygote Heterozygote 

RDW % 14.07±3.47 13.70±0.35 14.03±0.93 14.15±1.20 13.71±1.51
Shapiro-Wilk normality <0.0001 n number  low+ 0.112* n number  low+ 0.153*
test p value 

*: The distribution was considered normal in the Shapiro-Wilk normality test; (+) As the number n was low, the normality test could not be performed.

Figure 1. The levels of RDW between patient and control groups. There 
was no statistically significant difference between the groups (p <0.05).
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can not classify them according to the mutations, and we 
think that this has an effect on the results. We think that the 
studies to be done by classifying according to the muta-
tions with more patients will be more beneficial.

Conclusion
According to the results that we obtained, there is no statis-
tically significant differences in RDW ratios between patient 
and control groups. So it seems RDW may not be use as a 
prognostic marker in FMF. But our study had some limita-
tions. We did not know about the medications that patients 
used such as colchicine or other agents. The number of pa-
tients was low. Further researches to be done in the light of 
these information will provide more significant result.

Acknowledgments
We have no any financial support. For this study, Amasya Uni-
versity Research Hospital ethical board approval was taken.

Disclosures

Ethics Committee Approval: The study was approved by the Lo-
cal Ethics Committee.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – A.D.D.; Design – A.D.D.; 
Supervision – Ç.K.; Materials – Ç.K.; Data collection &/or pro-
cessing – Z.H.D.; Analysis and/or interpretation – R.G.; Literature 
search – O.D.; Writing – A.D.D.; Critical review – O.D.

References
1. Akar N, Misiroğlu M, Yalcinkaya F, Akar E, Cakar N, Tumer N, 

Akcakus M, Tastan H,  Matzner  Y.  MEFV  mutations  in  Turkish  
patients suffering  from  familial Mediterranean fever. Hum 
Mut 2000;15:118–9. [CrossRef ]

2. Yalcinkaya F, Tekin M, Çakar N, Akar E, Akar N, Tümer N. Famil-
ial Mediterranean fever and systemic amyloidosis in untreat-
ed Turkish patients. Q J Med 2000;93:681. [CrossRef ]

3. Gunel-Ozcan A, Sayin DB, Misirlioğlu ED, Güliter S, Yakaryilmaz 
F, Ensari C. The spectrum of FMF mutations and genotypes in 
the referrals to molecular genetic laboratory at Kirikkale Uni-
versity in Turkey. Mol Biol Rep 2009;36:757–60. [CrossRef ]

4. Köklü S, Oztürk MA, Balci M, Yüksel O, Ertenli I, Kiraz S. Interfer-
on-gamma levels in familial Mediterranean fever. Joint Bone 
Spine 2005;72:38–40. [CrossRef ]

5. Peynircioğlu B, Yılmaz E. Ailevi akdeniz ateşi hastalığının mole-
küler temeli. Hacettepe Tıp Dergisi 2006;37:223–9.

6. Lachmann HJ, Sengul B, Yavuzsen TU, Booth DR, Booth SE, By-
bee A, et al. Clinical and subclinical inflammation in patients 
with familial Mediterranean fever and in heterozygous carriers 
of MEFV mutations. Rheumatology (Oxford) 2006;45:746–50.

7. Evans TC, Jehle D. The red blood cell distribution width. J 

Emerg Med 1991;9:71–4. [CrossRef ]

8. Makhoul BF, Khourieh A, Kaplan M, et al. Relation between 
changes in red cell distribution width and clinical out-
comes in acute decompensated heart failure. Int J Cardiol 
2013;167:1412–6. [CrossRef ]

9. Dabbah S, Hammerman H, Markiewicz W, et al. Relation be-
tween red cell distribution width and clinical outcomes after 
acute myocardial infarction. Am J Cardiol 2010;105:312–7.

10. Baynes RD, Bothwell TH, Bezwoda WR, et al. Hematologic and 
iron-related measurements in rheumatoid arthritis. Am J Clin 
Pathol 1987;87:196–200. [CrossRef ]

11. Dada OA, Uche E, Akinbami A, Odesanya M, Olabode SJ, 
Adediran A. Therelationshipbetweenredbloodcelldistribu-
tionwidthandbloodpressure in patientswithtype 2 diabetes-
mellitus in Lagos, Nigeria. J Blood med 2014;5:185–9.

12. A. Nakamura, M. Matsuda, K.-I. Tazawa, Y. Shimojima, and S.-
I. Ikeda, “Successful treatment with infliximab and low-dose 
methotrexate in a Japanese patient with familial Mediter-
ranean fever,”Internal Medicine, vol. 46, supplement 15, pp. 
1247–1249,2007. [CrossRef ]

13. Sönmez HE, Batu ED, Özen S. Familial Mediterranean fever: 
current perspectives. J Inflamm Res 2016;9:13–20.

14. Ozen S, Batu ED. The myths we believed in familial. Mediter-
ranean fever: what have we learned in the past years? Semin 
Immunopathol 2015;37:363–9. [CrossRef ]

15. Padeh S, Berkun Y. Familial Mediterranean fever.Current Opin-
ion in Rheumatology 2016;28:523–9. [CrossRef ]

16. Gavrilin MA, Abdelaziz MM, Basant A, Abdulrahman S, 
GrandhiJ AA. Activation of the Pyrin Inflammasome by In-
tracellular Burkholderia cenocepacia. J Immunol 2012;188: 
3469–77. [CrossRef ]

17. Milhavet F, et al. The infevers autoinflammatory mutation on-
line registry: Update with new genes and functions. Hum Mu-
tat 2008;29:803–8. [CrossRef ]

18. Erden G, Bal C, Torun OG, Uğuz N, Yıldırımkaya MM. Evaluat-
ing the Frequency of MEFV Gene in a Group of Patients with a 
Pre-diagnosis of Familiar Mediterranean Fever. Türk Hijyen ve 
Deneysel Biyoloji Dergisi 2008;65:1–5.

19. Tüzün A, Dursun A, Ateş Y, Kataş B, Güran Ş, Uygun A. Aile-
sel akdeniz ateşi düşünülen 110 vakada sık görülen mefv gen 
mutasyonları analiz sonuçları ve klinik bulgularla korelasyonu.
Gülhane Tıp Dergisi 2004;46:238–41. 

20. Bessman JD, Gilmer PR Jr, Gardner FH. Improved classification 
of anemias by MCV and RDW. Am J Clin Pathol 1983;80:322–6.

21. Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G, 
Guidi GC. Relation between red blood cell distribution width 
and inflammatory biomarkers in a large cohort of unselected 
outpatients. Arch Pathol Lab Med 2009;133:628–32.

22. Vaya A, Sarnago A, Fuster O, Alis R, Romagnoli M. Influence of 
inflammatory and lipidic parameters on red blood cell distribu-
tion width in a healthy population. Clin Hemorheol Microcirc 

https://doi.org/10.1002/(SICI)1098-1004(200001)15:1<118::AID-HUMU29>3.0.CO;2-5
https://doi.org/10.1093/qjmed/93.10.681
https://doi.org/10.1007/s11033-008-9240-5
https://doi.org/10.1016/j.jbspin.2004.03.011
https://doi.org/10.1093/rheumatology/kei279
https://doi.org/10.1016/0736-4679(91)90592-4
https://doi.org/10.1016/j.ijcard.2012.04.065
https://doi.org/10.1016/j.amjcard.2009.09.027
https://doi.org/10.1093/ajcp/87.2.196
https://doi.org/10.2169/internalmedicine.46.0064
https://doi.org/10.1007/s00281-015-0484-6
https://doi.org/10.1097/BOR.0000000000000315
https://doi.org/10.4049/jimmunol.1102272
https://doi.org/10.1002/humu.20720
https://doi.org/10.1093/ajcp/80.3.322


45EJMI

2015;59:379–85. [CrossRef ]

23. Nilgün Ş. Cutaneous inflammation. Türk derm 2013;47:1:28–36.
24. Uslu UA, Aydin B, Inal S, Balta S, Uncu T, Seven D et al. The 

relationship between red cell distribution width and homo-
zygous M694V mutation in familial Mediterranean fever pa-
tients. AnnSaudiMed 2015;35:151–6. [CrossRef ]

25. Özer S, Yılmaz R, Sönmezgöz E, Karaaslan E, Taşkın S, Bütün 

İ, Demir O. Simple markers for subclinical inflammation in 
patients with Familial Mediterranean Fever. Med Sci Monit 
2015;21:298–303. [CrossRef ]

26. Cetin GY, Gul O, Metin KF, Gokalp I, Sayarlıoğlu M. Evaluation 
of the MeanPlatelet Volume and Red Cell Distribution Width 
in FMF: Are They Related toSubclinical Inflammation or Not? 
Int J ChronicDis 2014.

https://doi.org/10.3233/CH-141862
https://doi.org/10.5144/0256-4947.2015.151
https://doi.org/10.12659/MSM.892289

