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ABSTRACT

Objective: We aimed to evaluate the clinical and laboratory features and MEFV allele distribu-
tion in Crimean Tatar familial Mediterranean fever patients and to compare them with Turkish 
familial Mediterranean fever patients and healthy controls.

Materials and Methods: All newly diagnosed familial Mediterranean fever patients with 
Crimean Tatar nationality (n = 18) in Children’s Regional Hospital in Simferopol were enrolled 
in the study and were compared to 40 familial Mediterranean fever cases followed up at 
Hacettepe University, Ankara, Turkey. The distribution of MEFV alleles was assessed in the 
127 unrelated healthy Crimean Tatar adults aged 20 years or more from different parts of the 
Crimea peninsula.

Results: Age and gender distribution, the frequency of colchicine resistance, and colchicine intol-
erance were similar between Turkish and Crimean Tatar children with familial Mediterranean 
fever. The duration of familial Mediterranean fever attack was shorter in Turkish patients than 
in Crimean Tatar (2.0 vs. 3.0 days, P < .001). Chest pain was more frequent in Turkish familial 
Mediterranean fever patients, whereas arthralgia, arthritis, and erysipeloid rash were more 
common in Crimean TatarT. MEFV allele distribution in Crimean Tatar was M694V-81%, M680I 
and V726A 9.5% both, and 68.6%, 14.3%, and 12.9% in Turkish, consequently. Homozygous car-
riers were 11%, compo​und-h​etero​zygou​s was 6%, and heterozygous was 83%, compared to 
Turkish being 45%, 30%, and 25%, respectively. The allele distribution in healthy Crimean Tatar 
and Turkish was 10.2% and M694V was 7.1%, M680I was 1.6%, and V726A was 1.6%.

Conclusion: The similar MEFV allele prevalence in both populations suggests the high prev-
alence of familial Mediterranean fever and the high number of undiagnosed patients in the 
Crimea peninsula. Younger age at onset, shorter duration of attacks, the prevalence of articular 
involvement, and erysipeloid rash were distinctive features of familial Mediterranean fever in 
Crimean Tatar.

Keywords: Familial Mediterranean fever, periodic fever, autoinflammatory diseases, MEFV, 
anakinra, canakinumab

INTRODUCTION

Familial Mediterranean fever (FMF) is the most frequent monogenic autoinflammatory 
disease distributed in specific populations such as Turks, Jews, Arabs, Armenians, South 
Europe, and North Africa.1 Familial Mediterranean fever is also present in other populations, 
for example, Japan, Korea, and China.2-4 The disease is characterized by self-limited flares 
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What is already known 
on this topic?
•	 Familial Mediterranean fever 

(FMF) is the most frequent 
monogenic autoinflammatory 
disease distributed in specific 
populations such as Turks, 
Jews, Arabs, Armenians, South 
Europe, and North Africa. The 
diseases might be presented in 
other populations, but the data 
of incidence is scarce. 

What this study adds 
on this topic?
•	 Herein we describe a new 

nationality—Crimean Tatars, 
who had a very high distribution 
of MEFV mutations and 
estimated disease prevalence 
in Turkish population. The first 
case of FMF was diagnosed in 
2016, and patients have some 
differences in clinical features 
compared to Turkish children.
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of fever, serositis, and arthritis. Colchicine is the main treat-
ment agent, and a complete response was observed in more 
than 60% of patients.5 An interleukine-1 blockade is a treat-
ment option used when colchicine resistance or intolerance 
occurs.6-8

Familial Mediterranean fever is caused by mutations in the 
MEFV gene. Most MEFV mutations are located in exon 10 
(M694V, M694I, V680I, and V726A) and exon 2 (E148Q). M694V 
distribution ranged from 36.5% (Armenia, Syria) to 65% in Jews 
population. The second and third place belongs to M680I 
(more in the Armenians and Turks) and V726A mutations (in 
Arabs).9,10 The diagnosis of FMF is based on several sets of 
widely used validated classification criteria. The Yalcinkaya-
Ozen and Tel Hashomer criteria include only clinical param-
eters while the new Eurofever/PRINTO classification criteria 
which have been published recently combine clinical manifes-
tations and genotype as a base for diagnosis.11-13 The disease is 
diagnosed faster in the countries with high prevalence where 
physicians are familiar with the disease. However, in coun-
tries with a low prevalence of FMF, there are years of delay 
in disease diagnosis.14-16 The first case of FMF among Crimean 
Tatars was diagnosed in 2016, and increased numbers have 
been reported since then.17 Familial Mediterranean fever is a 
new disease for Crimean aboriginals.17 How the MEFV muta-
tions appeared in Crimean Tatars is still unclear now. There 
are several theories: Crimean Tatars originated from Turkic-
speaking tribes—Pechenegs and Polovtsy, who came to the 
Crimean Peninsula in X-XI cc after BC and further assimi-
lated with Crimean Greeks, Genoese, Armenians, and fur-
ther with Ottomans who occupied the Crimean Peninsula in 
XVI-XIX cc after BC. Near 6 million Crimean Tatars now live in 
Turkey.16 Because Crimean Tatars and Turks might have similar 
genetics, we decided to compare Crimean Tatars with Turkish 
children for whom FMF is well known and understood. Crimean 
Tatars, historically, might be related to Turks, so the high prev-
alence and similar disease severity of Crimean FMF patients 
were suspected.

We aimed to evaluate the clinical and laboratory features 
of Crimean Tatar FMF patients, MEFV allele distribution in a 
healthy population, and to compare them with Turkish FMF 
patients and healthy controls.

MATERIALS AND METHODS

This cross-sectional cohort study included all newly diag-
nosed FMF patients with Crimean Tatar nationality (n = 18) in 
the Children’s Regional Hospital in Simferopol from February 
2016 to February 2020. The control group consisted of 40 FMF 
newly diagnosed cases followed up at Hacettepe University, 
Ankara, Turkey, in an overlapping period. All children were 
under 18 years of age at the time of inclusion. The diagnosis 
of FMF was based on the Yalcinkaya-Ozen and Eurofever/
PRINTO classification criteria.12,13 In each patient, exons 10 and 
2 of the MEFV gene were sequenced. DNA samples extracted 
from whole blood were subjected to polymerase chain reac-
tion amplification followed by direct Sanger sequencing. In 
any doubtful cases, we performed next-generation sequencing 
panel consisted 302 genes operated in innate immunity (auto-
inflammatory diseases and primary immune deficiencies), and 
we excluded other autoinflammatory diseases.

Colchicine resistance was defined as a patient having a monthly 
attack during a 6-month period despite the maximal toler-
ated colchicine doses according to the European Alliance of 
Associations for Rheumatology (EULAR) definition.5 Colchicine 
intolerance means the inability to tolerate the side effects of 
effective doses of colchicines.5 Demographics, disease char-
acteristics, and laboratory characteristics were checked at 
the disease onset and during a disease attack, and treat-
ment options were evaluated for each patient with FMF. For 
evaluation of the prevalence of FMF in the Crimean Tatars, 
we check the MEFV exon 10 mutations in 127 healthy unrelated 
adults (>20 years) without signs of FMF or other periodic fever. 
The healthy population was randomly selected from every 
25 regions of the Crimea peninsula. The number of samples 
was dependent on population size in every region to avoid 
uneven selection. Blood samples were obtained during the 
routine check-up program. For comparison analysis between 
Crimean Tatars and Turkish about MEFV genotype distribution, 
we used the previously published data.18

Statistical Analysis
Descriptive statistics are reported in terms of medians and 
interquartile ranges (IQRs) for continuous variables and abso-
lute frequencies and percentages for categorical variables. 
Missing data were not imputed or included in the analyses. 
We used a non-parametric statistic because all variables had 
non-normal distribution. To check whether the distribution was 
normal or not, we used the Kolmogorov–Smirnov test and dis-
tribution graphs. Pearson’s χ2 test or the Fisher’s exact test in the 
expected frequencies <5 was used to compare the categorical 
variables. A comparison of 2 quantitative variables was car-
ried out using the Mann–Whitney test. The software Statistica 
(release 10.0, StatSoft Corporation, Tulsa, Okla, USA) was used 
for data analysis, and P-value < .05 was considered to indicate 
a significant difference.

Ethical Expertise
Written consent was obtained according to the Declaration of 
Helsinki. The local Ethics Committee approved the protocol of 
the trial of Crimean State Federal University (protocol # 7 from 
May 6, 2020). The study of MEFV gene mutations in a healthy 
population was covered by the grant.

RESULTS

Demographic and Clinical Features
Age at the time of involvement and gender distribution were 
similar between Turkish and Crimean Tatars children with FMF 
(median 12.7 (IQR  =  8.5-16.4) vs. 11.3 (IQR  =  6.8-14.9) years, 
P = .326 and 57.5% for the female gender vs. 33.3% for the male 
gender, P = .089, respectively). In Crimean Tatars, the diagnosis 
of FMF was established later than in Turkish patients (P < .001), 
although the first fever attack was reported to be earlier by par-
ents (P = .04). Half (n = 9) of Crimean Tatars and 33% (n =  13) 
of Turks had the first episode before 2 years old (P = .204) and 
78% (n = 14) and 75% (n = 30) before 5 years old, consequently 
(P  =  .820). There were no differences between 2 two groups 
regarding the positive family history of FMF, the consanguinity 
rates, and the spectrum of the FMF-associated comorbidities. 
The duration of the FMF attack was shorter in Turkish patients 
than in Crimean Tatars (2.0 days vs. 3.0 days, P < .001). All 
Crimean Tatars had fever during attacks, while it was present in 
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only 82.5% of Turkish FMF patients (P = .058). As for attack char-
acteristics, chest pain was more frequently observed in Turkish 
FMF patients, whereas  arthralgia, arthritis, and erysipeloid 
rash were more common in Crimean Tatars (P =  .039 for chest 
pain and P < .001 for arthralgia, arthritis, and erysipeloid rash)  
(Table 1). The duration of the chest and abdominal pain attacks 
was shorter in Crimean Tatars than in Turks (P < .001 and P = .043, 
respectively). Crimean Tatars had lower hemoglobin (104.0 (98.0; 
110.0)) than Turkish (115.0 (109.0; 123.0; P < .001 for all)).

Joint involvement (arthritis and arthralgia) was documented in 
the majority of Crimean Tatars. Oligoarthritis had 5/16 (31.2%) 
of patients leading. Turkish patients often had comorbid dis-
ease (n  =  4, 10%): immunoglobulin A (IgA) vasculitis (n  =  1, 
2.5%), sacroiliitis (n  =  1, 2.5%), autoimmune hepatitis (n  =  1, 
2.5%), and Inflammatory bowel disease (IBD) (n=1, 2.5%), com-
pared to Crimean Tatars (n = 5, 27.8%): IgA vasculitis (n = 2, 
11.1%), sacroiliitis (n = 2, 11.1%), and juvenile idiopathic arthritis 
( JIA) (n = 1, 11.1%).

Table 1.  Comparative Data of FMF Patients of Turkish and Crimean Tatar Origin
FMF Features
Median (IQR) or n (%) Turkish FMF Patients (n = 40) Crimean Tatars FMF Patients (n = 18) P
Gender, males, n (%) 23 (57.5) 6 (33.3) .089*
Age of inclusion, years 12.7 (8.5; 16.4) 11.3 (6.8; 14.9) .326**
The age of onset, years, (IQR) 3.3 (1.9; 5.0) 1.3 (0.2; 3.9) .040**
Age of FMF diagnosis, years, (IQR) 4.7 (2.5; 8.2) 9.6 (4.1; 14.3) .005**
Diagnosis delay, years, (IQR) 0.9 (0.2; 2.1) 5.5 (2.1; 9.5) <.001
Family history of FMF, n (%) 16 (40.0) 9 (50.0) .477*
Familial consanguinity, n (%) 8 (20.0) 6 (33.3) .272*
Initial features
Fever, n (%) 33 (82.5) 18 (100.0) .058*
Episode duration, days, (IQR) 2.0 (2.0; 3.0) 3.0 (3.0; 6.0) <.001**
Fever duration, hours, (IQR) 48.0 (48.0; 72.0) 72.0 (72.0; 120.0) <.001**
Chest pain, n (%) 12 (30.0) 1 (5.6) .039*
Chest pain duration, hours, (IQR) 48.0 (24.0; 72.0) 0.0 (0.0; 0.0) <.001**
Abdominal pain, n (%) 30 (75.0) 9 (50.0) .061*
Abdominal pain duration, hours, (IQR) 48.0 (24.0; 48.0) 24.0 (24.0; 24.0) .043**
Arthritis, n (%) 10 (25.0) 16 (88.9) <.001*
Joints with arthritis, n (%)
  Knee 8 (80.0) 15 (68.2) .082*
  Ankle 2 (20.0) 0 (0.0)
  Hip 0 (0.0) 5 (22.7)
  Pubic symphysis 0 (0.0) 2 (9,1)
  Wrist 0 (0.0) 1 (5.5)
Monoarthritis, n (%)
Two joints with arthritis, n (%)

9 (90.0)
1 (10.0)

11 (68.8)
5 (31.2)

.033*

Arthralgia, n (%) 19 (47.5) 17 (94.4) <.001*
Erysipeloid rash, n (%) 0 (0.0) 9 (50.0) <.001*
Genotype distribution
MEFV genotypes, n (%)
  M694V/M694V 17 (42.5) 2 (11.0) .01*
  M694V/M680I 2 (5.0) 0 (0)
  M694V/V726A 3 (7.5) 0 (0)
  M694V/R202Q 1 (2.5) 0 (0)
  M694V/- 7 (17.5) 13 (72.2)
  M694V/R761H 1 (2.5) 0 (0)
  M680I/M680I 1 (2.5) 0 (0)
  M680I/V726A 5 (12.5) 1 (5.6)
  M680I/- 1 (2.5) 1 (5.6)
  V726A/- 1 (2.5) 1 (5.6)
  R761H/- 1 (2.5) 0 (0)
Homozygous, n (%) 18 (45.0) 2 (11.1) .001*
Compo​und-h​etero​zygou​s, n (%) 12 (30.0) 1 (5.6)
Heterozygous, n (%) 10 (25.0) 15 (83.3)
*χ2 test/Fisher’s exact test, **Mann–Whitney U test.
ESR, erythrocyte sedimentation rate; IQR, interquartile range; FMF, familial Mediterranean fever; IBD, inflammatory bowel disease; JIA, juvenile idiopathic arthritis. 
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MEFV Genotypes and Alleles Distribution in Familial 
Mediterranean Fever Patients
The genotypes and alleles distribution differed between the 2 
groups: the M694V allele was more distributed in the Crimean 
Tatar patients than in Turkish patients but did not reach statisti-
cal significance (68.6% and 81.0%, P = .271). While the majority 
of Crimean Tatars had heterozygous mutations, Turkish chil-
dren predominantly had homozygous or compound heterozy-
gous mutations (P = .001).

MEFV Genotypes and Alleles Distribution in Healthy 
Crimean Tatars
The frequency of alleles in healthy unrelated Crimean Tatars 
adults (>20 years) without signs of FMF was 13/127 (10.2%): 
M694V was in 9 adults, among them 8 were heterozygous and 
1 homozygous without clinical signs of FMF (7.1%); V726A was in 
2 adults (1.6%) and M680I in 2 adults (1.6%). Healthy Crimean 
Tatar adults had a similar distribution of MEFV variants as 
healthy Turkish adults.18 There were no differences between 
MEFV alleles frequency between FMF children of both nation-
alities (table 3).

TREATMENT OPTIONS

Colchicine was the main initial treatment, and the doses 
were similar in both groups. There was no significant dif-
ference between Crimean Tatar FMF patients and Turkish 
FMF patients regarding the frequency of colchicine resis-
tance (25.0% vs. 27.8%) and colchicine intolerance (2.5% vs. 
11.1%) (P = .824 and P = .181, respectively). Colchicine-related 
adverse effects also did not differ between the 2 groups 
(P  =  .348). However, the biological agent preferences of 
groups were different. Two Crimean Tatar children with sac-
roiliitis and JIA received tumor necrosis factor alpha (TNF-α) 
inhibitors (adalimumab and etanercept), and 1 Turkish 
patient with sacroiliitis received etanercept. In the Crimean 
Tatars, 2 children with FMF received tocilizumab due to the 
impossibility of accessing interleukin-1 (IL) blockers. However, 

canakinumab was the most commonly used biological agent 
in both groups. A comprehensive comparative analysis is in 
table 2.

DISCUSSION

Our study shows the first information about the FMF cohort in 
the Crimea peninsula and gives information about demogra-
phy, clinical course, laboratory features, MEFV allele distribu-
tion, and treatment in FMF patients and healthy controls. Some 
similarities and differences compared to Turkish FMF children 
were observed.

There was no significant difference in MEFV mutation distribu-
tion between Crimean Tatar children and Turkish FMF patients 
in our study. The first Crimean Tatar FMF patient was diagnosed 
in 2016.17 Lack of awareness about FMF in Crimean Tatars, the 
lack of knowledge about FMF in local physicians, and low esti-
mated disease prevalence in the Crimea peninsula might lead 
to greater difficulty in FMF diagnosis. The diagnostic delay in 

Table 3.  MEFV Mutation Distribution in FMF Patients and 
Healthy Population Between Turkish 17 and Crimean Tatars

Alleles

Familial 
Mediterranean 

Fever

P

Healthy Controls*

P
Turkish 
(n = 40)

Crimean 
Tatars 
(n = 18)

Turkish 
(n = 100)**

Crimean 
Tatars 

(n = 127)
M694V 48 (71.6) 17 (81.0) .796 3/200 (3.0) 9 (7.1) .267
M680I 10 (15.0) 2 (9.5) 5 (5.0) 2 (1.6)
V726A 9 (13.4) 2 (9.5) 2 (2.0) 2 (1.6)
R761H 2 (2.9) 0 (0.0)
R202Q 1 (1.3) 0 (0.0)
FMF, familial Mediterranean fever.
*This analysis included only data about exon 10 MEFV gene variants (E148Q was 
excluded from the analysis); **data adopted from.18

Table 2.  Treatment of Turkish and Crimean Tatar Patients with FMF
Turkish FMF Patients 

(n = 40)
Crimean Tatars FMF Patients 

(n = 18) P
Treatment#

Colchicine, mg/ kg, (IQR)# 0.035 (0.027; 0.04) 0.033 (0.021; 0.05) .887**
Colchicine, mg/day, (IQR)# 1.0 (1.0; 1.5) 1.5 (1.0; 1.5) .329**
Biologics for colchicine resistant/intolerant FMF patients, n (%)# 8 (20.0) 6 (33.3) .273*
  Anakinra 1 (12.5) 0 (0.0) .165*
  Canakinumab 7 (87.5) 4 (66.7)
  Tocilizumab 0 (0.0) 2 (33.3)
Biologics for FMF-associated JIA§: 1 (2.5) 2 (11.1) .171*
  Adalimumab 0 (0.0) 1 (12.5) .266*
  Etanercept 1 (11.1) 1 (12.5)
Colchicine resistance, n (%)# 10 (25.0) 5 (27.8) .824*
Colchicine intolerance, n (%)# 1 (2.5) 2 (11.1) .171*
Colchicine adverse events, n (%)#

Gastrointestinal side effects 0 (0.0) 2 (11.1) .133*
Hematological side effects 1 (2.5) 1 (5.6) .556*
Hypertransaminasemia 3 (7.5) 2 (11.1) .651*
*χ2 test/ Fisher’s exact test; **Mann–Whitney test; #last observation.
FMF, familial Mediterranean fever; IQR, interquartile range.
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Crimean Tatar FMF patients was 5.5 years, and similar to FMF 
studies in Germany, there is also a lack of awareness about 
FMF and a low prevalence of FMF. The delay in FMF diagnosis 
in Turks and Armenians in Germany was 8 years, but in Turkey, 
it was 2.5 years.14,16

Healthy Crimean Tatars have a similar MEFV mutation 
prevalence (10.2%) and distribution of exon 10 pathogenic 
alleles of the MEFV gene compared to Turkish (10.0%). The 
frequency of MEFV alleles ranges from 20% in Armenians 
and Ashkenazi Jewish to 39% in Iraqi Jews.19,20 The allele dis-
tribution in Turkey is 10% and the prevalence of FMF is near 
1: 1075.18 In the Crimea peninsula, the number of Crimean 
Tatars is 232 000 people, so we can expect near 200 patients 
undiagnosed with FMF according to the allele distribution. 
Genotype distribution of the MEFV gene in FMF patients is 
similar to non-Ashkenazi Jews: M694V was 76.8%, V726A was 
11.7%, and M680I was 0.4%.20

There are several distinct clinical features of FMF in Crimean 
Tatars compared to Turks. Crimean Tatar patients were 
younger at the time of the first FMF attack; 50% of them and 
33% of Turks had the first episode before 2 years old and 78% 
and 75% before 5 years old. In the literature, in populations with 
a high prevalence of FMF, the disease onset was reported in 
only 15% of the children before the age of 2 and in 58%-65% of 
the children before the age of 5.21 Crimean Tatars have a dif-
ferent course of FMF flares. Crimean Tatars rarely had chest 
pain and abdominal pain despite the prolonged fever but more 
often had arthritis, arthralgia, and erysipeloid rash. Abdominal 
pain was reported in 82%-96% of FMF patients. Less number of 
patients with abdominal pain might be explained by the lower 
rate of homozygous careers in Crimean Tatars because the 
severe course of FMF and abdominal pain are usually asso-
ciated with the presence of homozygous mutations, and het-
erozygous carriers usually have a milder course.22,23 Chest pain 
related to pleuritis was detected only in 5.6% of Crimean Tatars. 
Chest pain is diagnosed more often in adults (21%-84%) and is 
strongly correlated to the patient’s age.9,14,24 The younger age 
and the prevalence of heterozygous patients may explain the 
low incidence of chest pain.

Arthritis was a hallmark of FMF flares in Crimean Tatars. In 
Turks, the most frequently affected joints were the knee and 
ankle with predominant monoarticular involvement. However, 
Crimean Tatars also had hip, wrist, and pubic symphysis 
involvement, and one-third of the patients had oligoarticular 
involvement, which initially leads to misdiagnosis of JIA and 
wrong treatment. Arthritis was described in 26%-37% of Arabs, 
47% of Turks, and 77.4% of Sephardic Jews with FMF. Generally, 
arthritis has been highly associated with M694V mutation.10,25-27

Sacroiliitis was one of the frequent comorbid diseases related 
to the FMF course. In our study, patients with sacroiliitis had no 
peripheral joint involvement, no enthesitis, and no back involve-
ment. They were Human leucocyte antigen (HLA) B27 negative 
and had no family history of spondyloarthritis. A similar pattern 
was shown before in several studies.28-31

Erysipelas-like erythema (ELE) was a common finding observed 
in half of the Crimean Tatar FMF patients. In previous stud-
ies, the rate of erysepiloid rash ranged from 3% to 46%.9,32 The 

frequency of ELE was reported to be higher in patients with 
M694V homozygous mutation which might explain the 
increased rate of ELE in our study.

Colchicine was used as monotherapy in 55.6% of Crimean 
Tatar FMF patients and 77.5% of Turkish FMF patients. In the 
literature, colchicine was found to be effective in 51%-68% of 
patients, and colchicine resistance was reported in 2.7%-10% of 
patients.33,34 In our study, the frequency of colchicine resistance 
was much higher in both groups, resulting in increased use of 
biological treatment. On the other hand, the colchicine resis-
tance was associated with M694V genotype and more severe 
disease course.22,26,35

The higher frequency of the M694V genotype might have 
caused the increased rate of colchicine resistance in our study. 
The main indications for biologics were persisted flare episodes 
and increased C-reactive protein (CRP) between FMF epi-
sodes, despite using the maximally tolerated colchicine dose.35

The differences in frequency used biologics used between 
the 2 populations were observed. While anakinra was used 
in Turkish FMF patients, Crimean Tatar FMF patients received 
canakinumab due to the lack of anakinra approval for FMF 
in our country before finishing the trial. The most commonly 
used biological treatment in both groups was canakinumab, 
whose effectiveness was confirmed in the Canakinumab 
Pivotal Umbrella Study in Three Hereditary Periodic Fevers 
(CLUSTER) trial and real-life data.6,7,36 Other options are possi-
ble too which include IL-6, TNF-a, and JAK-inhibitors and could 
be suggested in the cases of colchicine and anti-IL-1 treatment 
resistance.37-39

The study limitations included the small sample size, especially 
in the Crimean subgroup, the retrospective type of the study, 
and impossibility to make a whole sequence of MEFV gene in 
some patients.

CONCLUSION

The similar MEFV allele prevalence in both populations sug-
gests the high prevalence of FMF and the high number of 
undiagnosed patients in the Crimea peninsula. Younger age at 
onset, shorter duration of attacks, the prevalence of articular 
involvement, and erysipeloid rash were distinctive features of 
FMF in Crimean Tatars.

Ethics Committee Approval: This study was approved by Ethics com-
mittee of Crimean Federal University, (Approval No: 7, May 6, 2020).

Informed Consent: Written Informed consent was obtained from all 
parents/guardians of minors participating in the study according to the 
Declaration of Helsinki.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – M.M.K., U.A.K., E.S., S.O.; Design –  
M.M.K., U.A.K., E.S., S.O.; Supervision – S.O., Y.B.; Funding – E.N.S.; 
Materials: M.M.K., U.A.K., O.V.Z., E.S., E.N.S., V.I.N., A.V.T., S.V.I., N.V.L., 
Y.B.; Data collection and/or Processing: U.A.K., O.V.Z., E.S., E.N.S., V.I.N., 
A.V.T., S.V.I., N.V.L.; Analysis and/or Interpretation – M.M.K., OVZ, UAK, 
ES, SO.; Literature Review – M.M.K, S.O.; Writing – M.M.K., S.O., Critical 
Review – M.M.K., Y.B., S.O.



Familial Mediterranean Fever in Crimean Tatars Turk Arch Pediatr 2022; 57(5): 551-557

556

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: The work was supported by Russian Science Foundation grant 
20-45-01005.

REFERENCES

1.	 Sag E, Bilginer Y, Ozen S. Autoinflammatory diseases with periodic 
fevers. Curr Rheumatol Rep. 2017;19(7):41. [CrossRef]

2.	 Li J, Wang W, Zhong L, et al. Familial Mediterranean fever in Chi-
nese children: a case series. Front Pediatr. 2019;7:483. [CrossRef]

3.	 Lee JH, Kim JH, Shim JO, et al. Familial Mediterranean fever pre-
senting as fever of unknown origin in Korea. Korean J Pediatr. 
2016;59(Suppl 1)(suppl53):S53-S56. [CrossRef]

4.	 Koga T, Sato S, Mishima H, et al. Next-generation sequencing of 
the whole MEFV gene in Japanese patients with familial  
Mediterranean fever: a case-control association study. Clin Exp 
Rheumatol. 2020;38(5):35-41.

5.	 Özen S, Sag E, Ben-Chetrit E, et al. Defining colchicine resis​tance​
/into​leran​ce in patients with familial Mediterranean fever: a  
modified-Delphi consensus approach. Rheumatology (Oxford). 
2021;60(8):3799-3808. [CrossRef]

6.	 De Benedetti F, Gattorno M, Anton  J, et al. Canakinumab for the 
treatment of autoinflammatory recurrent fever syndromes. N Engl 
J Med. 2018;378(20):1908-1919. [CrossRef]

7.	 Sag  E, Akal  F, Atalay  E, et al. Anti-IL1 treatment in colchicine-
resistant paediatric FMF patients: real life data from the HELIOS 
registry. Rheumatology (Oxford). 2020;59(11):3324-3329. 
[CrossRef]

8.	 Atas N, Eroglu GA, Sodan HN, et al. Long-term safety and efficacy 
of anakinra and canakinumab in patients with familial 
Mediterranean fever: a single-centre real-life study with 101 
patients. Clin Exp Rheumatol. 2021;39(5):30-36. [CrossRef]

9.	 Barut K, Sahin S, Adrovic A, et al. Familial Mediterranean fever in 
childhood: a single-center experience. Rheumatol Int. 2018;38(1):67-
74. [CrossRef]

10.	 Jarjour  RA, Al-Berrawi  S. Familial Mediterranean fever in Syrian 
children: phenotype–genotype correlation. Rheumatol Int. 
2015;35(4):629-634. [CrossRef]

11.	 Livneh A, Langevitz P, Zemer D, et al. Criteria for the diagnosis of 
familial Mediterranean fever. Arthritis Rheum. 1997;40(10):1879-
1885. [CrossRef]

12.	 Yalçınkaya F, Özen S, Özçakar ZB, et al. A new set of criteria for 
the diagnosis of familial Mediterranean fever in childhood.  
Rheumatology (Oxford). 2009;48(4):395-398. [CrossRef]

13.	 Gattorno M, Hofer M, Federici S, et al. Classification criteria for 
autoinflammatory recurrent fevers. Ann Rheum Dis. 2019;78(8):1025-
1032. [CrossRef]

14.	 Ozen  S, Aktay  N, Lainka  E, Duzova  A, Bakkaloglu  A, Kallinich  T. 
Disease severity in children and adolescents with familial  
Mediterranean fever: a comparative study to explore environmental  
effects on a monogenic disease. Ann Rheum Dis. 2009;68(2):246-
248. [CrossRef]

15.	 Hageman IMG, Visser H, Veenstra J, Baas F, Siegert CEH. Familial 
Mediterranean fever (FMF): a single centre retrospective study in 
Amsterdam. Neth J Med. 2019;77(5):177-182.

16.	 Ozen S, Demirkaya E, Amaryan G, et al. Results from a multicentre 
international registry of familial Mediterranean fever: impact of 
environment on the expression of a monogenic disease in children. 
Ann Rheum Dis. 2014;73(4):662-667. [CrossRef]

17.	 Zhogova OV, Lagunova NV, Ivanovsky SV, Salugina SO, Kostik MM. 
Familial Mediterranean fever in the Republic of Crimea: a  
description of a series of cases with an analysis of historical and 
ethnographic aspects of the disease. Naučno-praktičeskaâ rev-
matologiâ. 2019;57(3):339-344. [CrossRef]

18.	 Yilmaz E, Ozen S, Balci B, et al. Mutation frequency of Familial 
Mediterranean fever and evidence for a high carrier rate in the 
Turkish population. Eur J Hum Genet. 2001;9(7):553-555. 
[CrossRef]

19.	 Aksentijevich I, Torosyan Y, Samuels J, et al. Mutation and haplo-
type studies of familial Mediterranean fever reveal new ancestral 
relationships and evidence for a high carrier frequency with 
reduced penetrance in the Ashkenazi Jewish population. Am J Hum 
Genet. 1999;64(4):949-962. [CrossRef]

20.	 Stoffman N, Magal N, Shohat T, et al. Higher than expected carrier 
rates for familial Mediterranean fever in various Jewish ethnic 
groups. Eur J Hum Genet. 2000;8(4):307-310. [CrossRef]

21.	 Padeh S, Shinar Y, Pras E, et al. Clinical and diagnostic value of 
genetic testing in 216 Israeli children with Familial Mediterranean 
fever. J Rheumatol. 2003;30(1):185-190.

22.	 Yildirim ME, Kurtulgan HK, Ozdemir O, et al. Prevalence of MEFV 
gene mutations in a large cohort of patients with suspected  
familial Mediterranean fever in Central Anatolia. Ann Saudi Med. 
2019;39(6):382-387. [CrossRef]

23.	 Hentgen V, Grateau G, Stankovic-Stojanovic K, Amselem S, Jéru I. 
Familial Mediterranean fever in heterozygotes: are we able to 
accurately diagnose the disease in very young children? Arthritis 
Rheum. 2013;65(6):1654-1662. [CrossRef]

24.	 Yildirim  DG, Gönen  S, Fidan  K, Söylemezoglu  O. Does age at 
onset affect the clinical presentation of familial Mediterranean 
fever in children? J Clin Rheumatol. 2022;28(1):e125-e128. PMID: 
33252389. [CrossRef]

25.	 Sohar E, Gafni  J, Pras M, Heller H. Familial Mediterranean fever: 
a survey of 470 cases and review of the literature. Am J Med. 
1967;43(2):227-253. [CrossRef]

26.	 Rawashdeh MO, Majeed HA. Familial Mediterranean fever in Arab 
children: the high prevalence and gene frequency. Eur J Pediatr. 
1996;155(7):540-544. [CrossRef]

27.	 Sönmez HE, Batu ED, Demir S, Bilginer Y, Özen S. Comparison of 
patients with familial Mediterranean fever accompanied with  
sacroiliitis and patients with juvenile spondyloarthropathy. Clin 
Exp Rheumatol. 2017;35(6):124-127.

28.	 Kaçmaz H, Aldemir E, Tanatar A, et al. Sacroiliitis in children and 
adolescents with familial Mediterranean fever. Adv Rheumatol. 
2021;61(1):29. [CrossRef]

29.	 Özdel S, Bağlan E, Çakıcı EK, et al. Similarities between pediatric 
FMF patients with sacroiliitis and pediatric juvenile 
spondyloarthropathy patients with sacroiliitis: a preliminary study. 
Acta Clin Belg. 2021;76(4):294-299. [CrossRef]

30.	 Paç Kısaarslan  A, Şahin  N, Özdemir Çiçek  S, Gündüz  Z, 
Poyrazoğlu  H, Düşünsel  R. Evaluation of familial Mediterranean 
fever patients concomitant with juvenile spondyloarthropathy. 
Mod Rheumatol. 2021;31(3):718-724. [CrossRef]

31.	 Yıldırım DG, Fidan HK, Gönen S, Söylemezoğlu O. Sacroiliitis asso-
ciated with familial Mediterranean fever in childhood: a case 
series and review of literature. Turk J Pediatr. 2020;62(2):175-181. 
[CrossRef]

32.	 Gezgin Yildirim D, Seven MB, Gönen S, Söylemezoğlu O. Erysipe-
las-like erythema in children with familial Mediterranean fever. 
Clin Exp Rheumatol. 2020;38(5):101-104.

33.	 Ozen S, Kone-Paut I, Gül A. Colchicine resistance and intolerance 
in familial Mediterranean fever: definition, causes, and alterna-
tive treatments. Semin Arthritis Rheum. 2017;47(1):115-120. 
[CrossRef]

34.	 Özen  S, Batu  ED, Demir  S. Familial Mediterranean fever: recent 
developments in pathogenesis and new recommendations for 
management. Front Immunol. 2017;8:253. [CrossRef]

35.	 Yaşar Bilge NŞY, Bodakçi E, Bilgin M, Kaşifoğlu T. Comparison of 
clinical features in FMF patients according to severity scores: an 
analysis with the ISSF scoring system. Eur J Rheumatol. 2020;7(2):68-
70. [CrossRef]

https://doi.org/10.1007/s11926-017-0670-8
https://doi.org/10.3389/fped.2019.00483
https://doi.org/10.3345/kjp.2016.59.11.S53
https://doi.org/10.1093/rheumatology/keaa863
https://doi.org/10.1056/NEJMoa1706314
https://doi.org/10.1093/rheumatology/keaa121
https://doi.org/10.55563/clinexprheumatol/815tdt
https://doi.org/10.1007/s00296-017-3796-0
https://doi.org/10.1007/s00296-014-3116-x
https://doi.org/10.1002/art.1780401023
https://doi.org/10.1093/rheumatology/ken509
https://doi.org/10.1136/annrheumdis-2019-215048
https://doi.org/10.1136/ard.2008.092031
https://doi.org/10.1136/annrheumdis-2012-202708
https://doi.org/10.14412/1995-4484-2019-339-344
https://doi.org/10.1038/sj.ejhg.5200674
https://doi.org/10.1086/302327
https://doi.org/10.1038/sj.ejhg.5200446
https://doi.org/10.5144/0256-4947.2019.382
https://doi.org/10.1002/art.37935
https://doi.org/10.1097/RHU.0000000000001637
https://doi.org/10.1016/0002-9343(67)90167-2
https://doi.org/10.1007/BF01957901
https://doi.org/10.1186/s42358-021-00188-2
https://doi.org/10.1080/17843286.2020.1724450
https://doi.org/10.1080/14397595.2020.1812809
https://doi.org/10.24953/turkjped.2020.02.002
https://doi.org/10.1016/j.semarthrit.2017.03.006
https://doi.org/10.3389/fimmu.2017.00253
https://doi.org/10.5152/eurjrheum.2020.19136


Turk Arch Pediatr 2022; 57(5): 551-557 Kostik et al.

557

36.	 Kacar M, Savic S, van der Hilst JCH. The efficacy, safety and toler-
ability of canakinumab in the treatment of familial Mediterranean 
fever: a systematic review of the literature. J Inflam Res. 2020;13:141-
149. [CrossRef]

37.	 Colak  S, Tekgoz  E, Cinar  M, Yilmaz  S. The assessment of tocili-
zumab therapy on recurrent attacks of patients with familial Medi-
terranean fever: A retrospective study of 15 patients. Mod 
Rheumatol. 2021;31(1):223-225. [CrossRef]

38.	 Ozen S, Kuemmerle-Deschner JB, Cimaz R, et al. International retro-
spective chart review of treatment patterns in severe familial Medi-
terranean fever, tumor necrosis factor receptor–associated periodic 
syndrome, and mevalonate kinase defic​iency​/hype​rimmu​noglo​bulin​
emia D syndrome. Arthritis Care Res. 2017;69(4):578-586. [CrossRef]

39.	 Karadeniz H, Güler AA, Atas N, et al. Tofacitinib for the treatment 
for colchicine-resistant familial Mediterranean fever: case-based 
review. Rheumatol Int. 2020;40(1):169-173. [CrossRef]

https://doi.org/10.2147/JIR.S206204
https://doi.org/10.1080/14397595.2019.1709258
https://doi.org/10.1002/acr.23120
https://doi.org/10.1007/s00296-019-04490-7

