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INTRODUCTION 

Familial Mediterranean Fever (FMF) is an 

autoinflammatory disease characterized by recurrent 

abdominal pain and fever.
[1]

 It is a common disease in 

mediterranean countries. FMF has autosomal recessive 

inheritance. The MEFV (MEditerranean FeVer) gene is 

located in the short arm of chromosome 16 and encodes 

the pyrin protein.
[2,3]

 MEFV gene is expressed principally 

in neutrophils and monocytes.
[4]

 Factors that can trigger 

attacks have been studied in many studies, but none are 

clear. Physical or emotional stress, infections, trauma, 

and menstruation may trigger FMF attacks.
[5-8]

 C-

reactive protein (CRP), serum amyloid A (SAA), 

sedimentation and fibrinogen are the most common used 

acute phase reactants elevating during attacks. The 

systemic immune-inflammation (SII) index is shown as a 

new marker of systemic inflammation. In recent years, 

there have been some reports that it may be a prognostic 

value as an inflammation marker for various cancer 

types.
[9-12]

 It is calculated by platelet count × neutrophil 

count/lymphocyte count. Shortly, SII is directly 

proportional with the number of absolute neutrophil 

count and platelet count, while is inversely proportional 

with the absolute lymphocyte count. 

 

In this study, we aimed to compare SII index in FMF 

patients in terms of subclinical inflammation , when they 

were attack-free and healthy controls. Besides, we aimed 

to investigate the relationship between the frequency of 

FMF attacks and SII index measured in the period 

without FMF attack. 

 

MATERIALS AND METHODS 

Patients 

All patients who met the diagnostic criteria of Tel-

Hashomer
[13]

 followed by nephrology outpatient clinic 

were involved in this retrospective study. FMF diagnoses 

of all patients were confirmed according to diagnostic 

criteria of Tel-Hashomer by face to face interviews. 

Attack frequencies per year before colchicine use were 
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also recorded during interviews. Demographic datas, 

FMF onset age, response to colchicine and laboratory 

tests were recorded from patient files and automation 

system. As the laboratory tests were recorded, the 

absence of active infection findings and normal 

inflammation markers such as sedimentation and CRP 

were required. There were not any patient using 

corticosteroids and having any hematological or 

oncological diseases in study group. 

 

Control group 

As the control group, health workers who work in our 

hospital in internal medicine department were examined. 

The control group consisted of persons not having any 

chronic diseases. SII indexes of control group were 

calculated from blood samples given for routine control. 

The control group was also required to have no signs of 

active infection when they gave blood samples. 

 

Laboratory tests 

Blood tests were performed after at least 8 hours fasting 

in the morning. The complete blood count was studied 

on BC-6800 (Mindray Medical USA Corp Address: 8650 

154th Avenue, Northeast Redmond, WA 98052, USA). 

 

SII index was calculated as (absolute neutrophil count x 

platelet count)/absolute lymphocyte count. All patients 

were required to be at least 2 months of attack-free 

period at the time of calculating the SII index. 

 

Statistical analysis 

Categorical variables were presented as frequencies and 

percentages. Categorical variables were compared with 

Pearson chi-square test. Continuous variables were 

presented as mean±standard deviation. Normal 

distribution of continuous variables were checked with 

Shapiro Wilk test. Continuous variables with normal 

distribution were compared with Student’s t test, and 

continuous variables without normal distribution were 

compared with Mann Whitney U test. Receiver operating 

characteristic (ROC) curve was used to find the best 

predictive value to differentiate patient and control 

group. The relation between attack frequency per year 

and SII index in FMF patients was investigated by 

pearson correlation analysis. 

 

RESULTS 

The analysis was performed with 173 FMF patients and 

20 healthy subjects. The characteristic featrures, 

laboratory results and genetic analysis of FMF patients 

are presented in Table 1, Table 2 and Table 3 

respectively. Patients and controls were similar for 

gender and mean age [%61,8 (n=107) female in patients 

and %45 (n=9) female in controls (p=0,156), mean ages 

were 38,38±12,7 years in patients and 32,9± 5,6 years in 

controls(p=0,08)]. Erythrocyte sedimentation rate (ESR) 

and c-reactive protein (CRP) levels of the patient and 

control groups were similar [mean ESR was 13,3±4,7 in 

controls and 12,23±7,1 in patients (p=0,740) and mean 

CRP was 0,36±0,3 in controls and 0,52±0,5 in patients 

(p=0,867)]. SII index was significantly higher in FMF 

patients than controls (583,08±362,1 and 381,38±123,9 

respectively, p=0,016). Figure 1 shows SII index 

comparison of patient and control groups. 

 

In the ROC analysis, it was found that a value of SII 

index 431,76 could differentiate patient and control 

group with a %58,4 sensitivity and %70 specificity 

(AUC=0,693, p=0,005, %95CI=0,591-0,796) (Figure 2). 

 

The SII index was also correlated with the frequency of 

annual attacks (p<0,001 and r=0,458). Figure 3 shows 

correlation between FMF attack frequency before 

colchicine use and SII index. 

 

 

 
Figure 1: SII index comparison of patients and controls. 
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Figure 2: ROC curve for SII index based on FMF availability. 

 

 
Figure 3: Correlation of annual attack frequency and SII index. 
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Table 1: Characteristic features of FMF patients. 

Parameters Mean±SD or n-% Parameters n-% 

FMF onset age(year) 31,46±14,3 Erysipelas-like rash 31-17,9 

Abdominal pain 137-79,2 Positive Family history 128-74 

Fever 127-73,4 Diabetes mellitus 12-6,9 

Fever+serositis 118-68,2 Hypertension 18-10,4 

Arthralgia 84-48,6 Chronic kidney disease 15-8,7 

Arthritis 55-31,8 Coronary heart diease 1-0,6 

Headache 24-13,9 Response to colchicine 163-94,2 

 

Table 2: Laboratory results of FMF patients. 

Parameters Mean±SD Parameters Mean±SD 

White blood cell(10
3
/µl) 7,19±1,8 Urea (mg/dl) 27,73±13,3 

Neutrophil (10
3
/µl) 4,33±1,5 Creatinin (mg/dl) 0,85±0,7 

Lymphocyte (10
3
/µl) 2,15±0,6 Glucose (mg/dl) 94,89±17 

Hb (gr/dl) 13,4±2,01 SGOT (U/L) 20,88±8,6 

Platelet (10
3
/µl) 264,7±73,2 SGPT (U/L) 21,16±13,7 

CRP (mg/dl) 0,52±0,5 Sedimentation (mm/h) 12,23±7,1 

SGOT: serum glutamik-okaloasetik transaminaz, SGPT: serum glutamic-pyruvate transaminase. 

 

Table 3: Genetic results of FMF patients. 

Mutation Freq. Percent Mutation Freq. Percent 

He(m694v) 30 17,3 

He(m694v) 

+ 

He(a744s) 

3 1,7 

Ho(m694v) 19 11,0 

He(m680i) 

+ 

He(v726a) 

3 1,7 

He(m694v 

+ He(m680i) 
11 6,4 

He(m694v) 

+ 

He(e148q) 

3 1,7 

He(e148q) 7 4,0 He(p369s) 2 1,2 

He(m680i) 5 2,9 

He(m694v) 

+ 

He(r761h) 

2 1,2 

Ho(m680i) 5 2,9 
He(m694v) 

+  He(v726a) 
2 1,2 

He(m694v)+ 

He(v726a) 
5 2,9 He(m694i) 1 0,6 

He(v726a) 4 2,3 

Ho(e148q) 

+ 

He(v726a) 

1 0,6 

Ho(v726a) 4 2,3 

He(e148q) 

+ 

He(v726a) 

1 0,6 

He(m694i) 

+ 

He(v726a) 

4 2,3 

He(m694v) 

+ 

He(m680i) 

+ 

He(v726a) 

1 0,6 

Missing 35 20,2 Wild type 25 14,5 

He: Heterozygous, Ho: homozygous. 

 

DISCUSSION 

This study is important because, it is the first study 

investigating the higher SII index in FMF patients with 

subclinical inflammation. Although FMF is a disease 

with episodes, subclinical inflammation may be present 

in the intermittent period. Our study demonstrates that 

SII index is significantly higher in FMF patients than 

healthy controls. In recent years, the SII index has been 

shown to be closely related to survival in many types of 

cancers.
[14-18]

 Ozer et al showed that;  parameters such as 

neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, 

mean platelet volume and red cell distribution width 
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could be a potential indicator of subclinical inflammation 

in children with FMF.
[19]

 According to our knowledge, 

there is not  any study investigating the SII index in 

patients with FMF in the literature. Our study is 

important in this regard. Moreover, it has been shown 

that subclinical inflammation may increase the risk of 

developing amyloidosis in FMF patients.
[20]

 Ustundag et 

al. investigated the CRP correlation with hemogram 

parameters by dividing patients into two groups 

according to their CRP values. They showed that SII 

index may be a predictor of subclinical inflammation.
[21]

 

We think that; SII index can be used to estimate the risk 

of developing amyloidosis in FMF patients due to the 

presence of subclinical inflammation. 

 

The most commonly used acute phase reactants during 

exacerbation in FMF patients are ESR, CRP and SAA 

levels. Although these parameters were found to be 

normal in the attack-free period, it was reported that 

SAA may continue to remain high in some cases.
[22]

 

SAA is not in widespread use yet and can increase cost 

of health care especially in developing countries like our 

country. The SII index is considered a new, easily 

accessible and inexpensive indicator of inflammation. 

Our results suggest that the SII index may be an indicator 

of subclinical inflammation in FMF patients. 

 

The SII index is seen as a new marker of inflammation 

and is not only associated with survival in cancer 

patients. Recently, elevated SII at the time of diagnosis 

has been shown to be associated with renal survival in 

anti-neutrophilic cytoplasmic antibody associated 

vasculitis.
[23]

 In another study, it was found that body 

mass index could affect SII index.
[24]

 In our study, there 

was a correlation between attack frequency and SII 

index. Although there are many factors that can trigger 

attacks in FMF, there is no laboratory test that can be 

used routinely predicting FMF episodes.
[5-8]

 Our findings 

suggest that SII index can predict the frequency of FMF 

attacks. However, our study and most of the SII index 

studies in the literature are retrospective and have not 

been performed with many patients. 

 

Major limitations of our study are those it is retrospective 

and small number of patients. The absence of disease 

exacerbations and SII index changes during attacks may 

be considered as a limitation. Another limitation is that 

the risk of developing amyloidosis with SII index may 

not be investigated in our study. 

 

In conclusion, this the first study investigating the SII 

index in FMF patients. The SII index can be considered 

as a new, easily accessible and inexpensive indicator of 

inflammation in FMF patients. Our results suggest that 

the SII index may be an indicator of subclinical 

inflammation in FMF patients.The more comprehensive 

studies on this subject may reveal the effect of the SII 

index on the risk of developing FMF attacks and 

amyloidosis. 
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