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ÖZ
Amaç: Ailevi Akdeniz Ateşi (AAA), MEFV geninde meydana gelen mutasyonlar sonucu organizmanın enflamasyona verdiği yanıtın bozulmasıdır. 
Enflamatuvar hastalıkların pek çoğunda ortalama trombosit hacminin belirteç olarak kullanılabileceği gösterilmiştir. Bu çalışmada tam kan 
sayımındaki ortalama trombosit hacmindeki değişikliklere bakarak enflamasyonun belirlenmesi amaçlandı.

Gereç ve Yöntem: Çalışmaya Tel-Hashomer kriterlerine göre AAA tanısı almış 570 çocuk dahil edildi. Ayrıca 73 sağlıklı çocuk kontrol gurubu olarak 
dahil edildi. Hastaların demografik özellikleri, genetik tarama sonuçları, tam kan sayımı parametreleri, ortalama trombosit hacminin düzeyleri, 
C-reaktif protein değerleri retrospektif olarak değerlendirildi. Hastaların verileri tedavi altında ataklı ve ataksız dönemlerine göre ayrı ayrı kaydedildi.

Bulgular: Ortalama trombosit hacmi ataklı dönemde 8,4±2,4 fL iken ataksız dönemde 9,5±1,9 fL olarak saptandı. Hastaların ataklı dönem ortalama 
trombosit hacminin düzeyleri, ataksız döneme göre istatistiksel olarak anlamlı düşüktü. Beyaz küre sayıları ve C-reaktif protein seviyeleri atak 
döneminde ataksız döneme göre istatistiksel olarak anlamlı yüksekti.

Sonuç: AAA tanılı hastalarda ortalama trombosit hacmi, enflamasyonun etkisiyle atak döneminde azalmaktadır. Kan sayımı sonucu değerlendirilirken 
ortalama trombosit hacminin değerinin de göz önünde bulundurulmasının önemli olduğunu düşünmekteyiz.
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ABSTRACT
Aim: Familial Mediterranean Fever (FMF) is disrupted response to inflammation by the organism as a result of mutations in the MEFV gene. It has 
been shown that the mean platelet volume could be used as a marker in many inflammatory diseases. In this study, it was aimed to determine 
inflammation by observing the changes in the mean platelet volume in the complete blood count.

Materials and Methods: The study included 570 children diagnosed with the FMF based on the Tel-Hashomer Criteria. We also included 73 healthy 
children as a control group. Demographic features, results of genetic analyses, complete blood count parameters, mean platelet volume levels, and 
C-reactive protein results were evaluated retrospectively. Data of the patients were recorded separately based on the acute attack and attack-free 
periods under treatment.

Results: The mean platelet volume was found to be 8.4±2.4 fL in the attack period and 9.5±1.9 fL in the attack-free period. The mean platelet 
volume was significantly lower in patients with an attack period compared to the patients at an attack-free period. Leukocyte count and C-reactive 
protein were statistically significantly higher in the attack period compared to the attack-free period.

Conclusion: The mean platelet volume decreases in patients with FMF with the effect of inflammation during the attack period. We think that it is 
important to consider mean platelet volume while evaluating the blood count.
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INTRODUCTION

Familial Mediterranean Fever (FMF) is an autosomal recessively 
inherited inflammatory disease characterized by short-term 
attacks of polyserositis accompanied by fever. It has been 
frequently described in communities of Mediterranean and 
Middle Eastern origin such as Turks, Armenians, Jews, and 
Arabs1. Finding the MEFV gene encoding the pyrin protein 
on the short arm of the sixteenth chromosome has revealed 
that the clinical course of the disease occurs due to the 
inability to suppress inflammation2,3. It has been found that 
acute inflammatory markers such as C-reactive protein (CRP), 
sedimentation, serum amyloid A, interleukin-2 (IL), IL-6, IL-8 
and tumor necrosis factor-alpha (TNF-α) levels are high during 
FMF attack periods4,5. Moreover, it has also been reported that 
the inflammatory process continues in attack-free periods6. 
Mean platelet volume (MPV) is an inexpensive laboratory 
value that shows the MPV routinely measured in the complete 
blood count and shows platelet function and activation7. Large 
platelets are functionally, metabolically and enzymatically 
more active than small ones8.

In the literature, it has been reported that MPV has an 
important role as an inflammation marker and can be used as a 
marker for the activity of the disease in chronic inflammatory 
diseases9-13. There are studies evaluating MPV in patients with 
FMF, but conflicting results have been reported.

In this study, it was aimed to determine inflammation by 
evaluating changes in MPV in complete blood count, which is 
a simple test in pediatric FMF patients.

MATERIALS AND METHODS

We retrospectively analyzed 570 patients who were diagnosed 
with FMF according to the Tel-Hashomer Criteria and followed 
up at regular intervals in the Pediatric Rheumatology Outpatient 
Clinic between 2014 and 2016. Mutation results were recorded. 
The patients were divided into two groups: The attack group 
(those with active clinical symptoms and CRP >10 mg/L) and 
the attack-free group. In addition, 73 cases who applied to 
the pediatric outpatient clinic and did not have inflammatory 
findings were included as the control group. Cases without 
mutation analysis results and clinical data or those who were 
treated with anakinra were not included in the study.

As laboratory parameters, white blood cell, platelet counts, 
MPV, and CRP levels were recorded. The examinations 
performed during the attack and non-attack periods were 
recorded separately. Complete blood count was studied in 
automatic cell counting devices (LH 780 Beckman Coulter) 
with blood samples taken into tubes containing dipotassium 
ethylenediamine tetraacetic acid (EDTA). CRP titers were 
analyzed on Beckman-Coulter DXC 800 brand devices in our 
laboratory using standard analyzers.

Our study was carried out in accordance with the principles 
of the Declaration of Helsinki. Research and publication ethics 
were complied with. Approval was obtained from the Ethics 
Committee of İstanbul University in March 2016 with the 
ethics number of 2016/363.

Statistical Analysis

As descriptive statistics, mean and standard deviation for 
numerical variables and number and percentage values for 
categorical variables were given. While the significance test 
of the difference between the two means was used in group 
comparison for numerical variables, the chi-square test was 
used for categorical variables. The Student’s t-test was used to 
compare continuous data. To compare 3 groups in this study, 
one-way ANOVA followed by post-hoc Bonferroni test was 
performed in statistical analysis. Analyses were obtained using 
the Statistical Package for the Social Sciences v.21 software. 
The significance level was taken as p<0.05.

RESULTS

A total of 570 FMF patients and 73 healthy cases were included 
in the study. The attack group consisted of 33 boys (54%) and 
28 girls (46%), the non-attack group included 239 boys (47%) 
and 270 girls (53%), and the control group consisted of 34 boys 
(47%) and 39 girls (53%). The mean age was 9.8±4.63 years 
in the FMF attack group, 11.2±4.46 years in the attack-free 
group, and 10.4±5.8 years in the control group. All patients 
included in the study were receiving colchicine treatment. One 
or more mutations were detected in a total of 527 (91.9%) 
patients. The frequency of mutations was 16.8% for M694V 

Table 1. Mutation types

Mutation type Number of 
patients

M694V heterozygous 89 (16.8%)

E148Q heterozygous 65 (12.3%) 

M694V homozygous 59 (11.2%)

R202Q heterozygous 55 (10.4%)

M680I heterozygous 30 (5.7%)

M680I/M694V compound heterozygous 27 (5.1%)

R202Q/M694V compound heterozygous 24 (4.5%)

V726A heterozygous 22 (4.1%)

V726A/M694V compound heterozygous 16 (3%)

R202Q homozygous 13 (2.4%)

R202Q/M694V homozygous 12 (2.1%)

E148Q/M684V compound heterozygous 11 (2%)

E148Q/R202Q compound heterozygous 9 (1.7%)

M680I/R202Q homozygous 8 (1.5%)

Patients found to have other mutations 87 (16.5%)

Total 527 (91.9%)
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heterozygosity as the most common mutation, followed by 
12.3% for E148Q, 11.2% for M694V homozygosity, 10.4% for 
R202Q heterozygosity, and 5.7% for M6801 G/C heterozygosity. 
These groups were also categorized for specific mutations in 
Table 1. There was no significant difference between the groups 
in terms of age and gender. Groups were divided according to 
clinical attack status and mutation types. The mean follow-
up time was 4.1±2.5 years, and the mean disease onset was 
8.2±3.99 years. Sixty-one patients were in the attack period 
and 509 patients were in the attack-free period. All groups 
were evaluated in terms of CRP and leukocyte values. CRP 
and leukocyte levels were found to be significantly higher in 
the FMF attack group compared to the non-attack group and 
control group. The MPV value was found to be lower in the 
attack period compared to the attack-free and control period. 
There was no difference between the attack-free group and 
the control group in terms of MPV, CRP and leukocyte values. 
Each group is summarized in Table 2.

DISCUSSION

In our study, the mean MPV value was found to be lower in the 
attack period compared to the attack-free period.

Platelet activation is associated with increased atherosclerotic 
risk. MPV is an easily accessible and cost-effective test that 
can show platelet activation and function14. In a small number 
of studies comparing MPV values at the time of attack and 
in attack-free period in children with FMF, it was reported 
that there was no significant difference15-18. In the literature, 
there are studies in which MPV is significantly higher in FMF 
patients during attack-free periods17,18. On the contrary, there 
are also studies showing that platelet counts are significantly 
higher and MPV values are significantly lower during attacks in 
chronic diseases compared to control groups6,19-21.

In our study, MPV values were significantly lower in patients 
in the attack period compared to the control group. Changes 
in the microtubular structure of platelets are thought to 
reduce the MPV value by changing the platelet shape during 
inflammation. In addition, a relative decrease in MPV in the 

circulation can be observed with the migration of large platelets 
to the area of inflammation12. Therefore, we concluded that 
the low MPV that we detected during an attack of FMF in our 
study might be useful to show episodes of attacks in FMF.

The use of colchicine may suppress platelet activation22-24. All 
of our patients were receiving colchicine treatment. This may 
partly explain the non-significant difference in MPV values 
between the attack-free group and healthy controls.

In the literature, studies comparing the CRP values of patients 
in the attack-free period and the control group have reported 
a significant increase in CRP value. However, it is seen that the 
sample size of these studies is not sufficient22,25. The strengths 
of our study are the size of sample in which each group included 
a sufficient number of subjects and the inclusion of an attack-
free group with negative CRP values. Özer et al.25 stated in their 
study that inflammation was higher in the attack-free period 
than the control group. However, in their study, FMF patients 
had higher CRP values in the attack-free period compared to 
the control group. Although it was stated that the patient 
group included in their study was in the attack-free period, the 
significant increase in CRP values in the FMF group should be 
considered as the weak point of the study. In our study, similar 
to the studies in the literature, elevated CRP and white blood 
cell were found at the time of attack. CRP values were normal 
in the attack-free period and in the control group. We thought 
that these results were related to the inflammation during the 
attack. It was observed that the incidence of amyloidosis was 
higher in the M694V genotype in the patient followed up with 
the diagnosis of Familial Mediterranean Fever. In addition, 
the incidence of arthritis and severe disease was found to be 
higher in M694V homozygous patients26. None of our patients 
had amyloidosis.

Study Limitations

The major limitations of our study are that it was performed in 
a single center, patients were on colchicine treatment, which 
can reduce inflammation, and it had a retrospective design. 
Other important limitations are that the personnel performing 

Table 2. Comparison of the attack group, the attack-free group and the control group
Attack group
(Number of patients: 61)

Attack-free group 
(Number of patients: 509)

Control group 
(Number of patients: 73)

P1 P2 P3

Age (year) 9.8 11.2 10.4 0.695 0.262 0.035

Gender 0.997 0.597 0.580

Girl (n) 33 239 34

Boy (n) 28 270 39

CRP (mg/L) 50.25 1.46 1.12 <0.001 0.999 <0.001

MPV (fL) 8.4±2.4 9.5±1.9 9.6±1.1 <0.001 >0.05 <0.001

WBC (/mm³) 11460±4650 8460±2450 7860±1850 <0.001 >0.05 >0.05

CRP: C reactive protein, MPV: Mean platelet volume, WBC: White blood cell count, P1: Control and attack groups, P2: Control and attack-free groups, P3: Attack and non-attack 
groups
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the blood collection were different, and the technique of blood 
collection and the time it took to be taken to the laboratory 
were not known. In prospective studies to be conducted 
in newly diagnosed patients who do not use colchicine, 
monitorization of MPV changes before, during and after an 
attack will yield safer results.

CONCLUSION
We showed that MPV decreased with the effect of inflammation 
during the attack periods in patients with FMF. We think that 
it is important to consider the MPV value while evaluating the 
blood count result, which is cheap, easy and can be checked in 
every clinic. Considering the conflicting results of the studies 
in the literature, more comprehensive studies are required to 
increase the reliability of MPV in clinical applications and to 
ensure its effective clinical use.
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