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ABSTRACT

Objectives: This study aims to investigate the coexistence of familial Mediterranean fever (FMF) and Behçet’s disease (BD).
Patients and methods: This cross-sectional study was conducted between May 2009 and August 2009. The study included 14,881 randomized 
children (7,741 males, 7,140 females; mean age 13.0 years; range, 12 to 14 years) from sixth to eighth grades, in 72 primary schools in the center of 
Turkey’s Sivas province. Of these children, 985 were randomly selected and interviewed with their parents. During these interviews, the family trees 
up to second-degree relatives were drawn. The presence of a diagnosis of FMF or BD was questioned. Patient history, physical examination, eye 
examination, and pathergy test were performed when needed. The methods of this study were reported in accordance with the STrengthening the 
Reporting of OBservational studies in Epidemiology guidelines.
Results: Nine hundred and eighty-five students, 978 mothers, 953 fathers, and 1,876 relatives (4,792 in total) were included in the study. The ratio 
of consanguineous marriage ratio was 13.6%. Only 30 patients (0.6%) were diagnosed with FMF, while three (0.06%) were diagnosed with BD. In 
patients with FMF, consanguineous marriage was statistically significant (p=0.015). In terms of low back, heel, and joint pain and morning stiffness, 
there was a statistically significant difference between patients with and without FMF (p<0.05). Of the three BD patients, one had concomitant FMF.
Conclusion: The prevalence of FMF in Sivas province was higher than Turkey’s prevalence; however, the prevalence of BD was lower. According to 
these findings, it is not easy to conclude that the two diseases share a common pathogenesis.
Keywords: Behçet’s disease, epidemiology, familial Mediterranean fever.

Familial Mediterranean fever (FMF) is an 
autoinflammatory disease characterized 
by peritonitis, arthritis, pleural effusion, and 
erysipelas-like erythema. Its etiology is known 
to be genetic with pathogenic mutations located 
on the short arm of chromosome 16p13.3. 
Another clinical entity, Behçet’s disease (BD), is a 
multisystemic disease characterized by recurrent 
oral aphthous ulcers, skin lesions, arthritis, uveitis, 
thrombophlebitis, and gastrointestinal and central 
nervous system complications. The etiology of BD 

is not completely understood, while the underlying 
pathogenesis is vasculitis. It is associated with 
environmental factors and the human leukocyte 
antigen (HLA)-B51 gene or its split HLA-B51 
antigen. Mendelian inheritance was not shown1 
unlike FMF being autosomal recessive.

Familial Mediterranean fever and BD are 
two distinct diseases; however, they share 
numerous clinical features. During the prognosis 
of FMF, patients can develop muscle pain, febrile 
scrotal attacks, polyarteritis nodosa (PAN), and 
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Henoch-Schönlein purpura (HSP)-like vasculitides 
hinting clinical manifestations of BD. In 2005, 
Turkish FMF Working Group’s study showed 
that 93.7% of FMF cases are characterized with 
peritonitis, 92.5% with fever, 47.4% with arthritis, 
31.2% with pleuritis, 39.6% with myalgia, 20.9% 
with erysipelas-like rash, 12.9% with amyloidosis, 
0.9% with PAN, 2.7% with HSP, and 1.4% with 
pericarditis.2 There are case reports presenting 
FMF-BD coexistence.3 FMF-BD coexistence can 
be seen as FMF with oral aphthous ulcers, aseptic 
meningitis, and skin manifestations; or as BD with 
peritonitis and pleuritis.4

Another factor showing the potential 
association is epidemiologic studies, particularly 
on geographic distributions. FMF is very prevalent 
in Mediterranean countries (in Arabic, Turkish, 
Armenian and Sephardi Jew populations). The 
prevalence is 1/1,000 among Turks, 1/500 
among Armenians, and 1/73,000 in Ashkenazi 
Jews. In Turkey, FMF is more common in the 
central region. BD is more common along the 
Silk Road, starting from the Mediterranean to 
the Far East. Along this route, it is most common 
in Turkey. In Turkey, the prevalence of BD has 
been published as 110-420 in 100,000 adult 
patients.5-9 Till now, the highest prevalence ratio 
was found in Istanbul as 42/10,000.9 Iran, Japan, 
Korea, China, and Tunisia are the other BD 
prevalent countries.10 In Japan, the prevalence 
was found to be 13-20/100,000.11 BD is more 
frequent in FMF patients than it is in the general 
population. Schwartz et al.12 found the frequency 
of FMF-BD as 39/4,000. HLA-B51 frequency in 
FMF-BD patients and their relatives was 53% and 
50%, respectively.

The coexistence and common clinical features 
of FMF and BD can hint at a common pathogenesis 
or can be related to coincidental geographical 
distribution. Studies by Schwartz et al.12 and 
Birlik et al.13 including both clinical and genetic 
aspects suggested a common etiopathogenesis. 
Nevertheless, Ben-Chetrit et al.14 could not 
find any increased association in patients with 
heterozygous MEFV mutations compared to no 
MEFV mutation at all. Genetic studies claim a 
causal association between the two diseases. 
Imirzalioglu et al.15 found FMF-related MEFV gene 
mutation frequency in BD patients as 36% and 
stated the presence of MEFV mutations in the 
pathogenesis of BD. On the other hand, data from 

a study of Watad et al.16 imply that the difference 
between BD and FMF cannot be neglected.

Even though there are prevalence studies 
of FMF in prevalent locations of Turkey, to 
our knowledge, BD prevalence or FMF-BD 
coexistence were never studied in these locations. 
In Sivas, a FMF-prevalent province in the central 
region of Turkey, FMF prevalence was found to be 
250/105.1,2 Therefore, in this study, we aimed to 
investigate the coexistence of FMF and BD.

PATIENTS AND METHODS

This cross-sectional study was conducted 
at Cumhuriyet University Faculty of Medicine 
between May 2009 and August 2009. The 
study included 14,881 randomized children (7,741 
males, 7,140 females; mean age 13.0 years; 
range, 12 to 14 years) from sixth to eighth 
grades, in 72 primary schools in the center of 
Turkey’s Sivas province. Of these children, 985 
were randomly selected and interviewed with their 
parents. During these interviews, the family trees 
up to second-degree relatives were drawn. Of all 
subjects, those with a possible or known FMF or 
BD diagnosis were questioned with an additional 
form. The study protocol was approved by the 
Provincial National Education Directorate and the 
Provincial Health Directorate. A written informed 
consent was obtained from the mother of each 
patient. The study was conducted in accordance 
with the principles of the Declaration of Helsinki.

Every known diagnosis stated by the family 
was confirmed by a tertiary center. Those with 
a possible diagnosis were further investigated at 
Cumhuriyet University Medical Faculty Family 
Medicine Unit. For each disease, a disease-related 
history was followed by physical examination, 
while eye examination and pathergy tests were 
performed for BD when needed. All patients 
were diagnosed according to the International 
Study Group criteria for the diagnosis of BD, and 
Tel-Hashomer criteria for the diagnosis of FMF.17,18

Neither blood tests nor any imaging studies 
were ordered. No drugs were used in our study. 
Inclusion criteria were mothers older than 18 years 
and subjects with informed consent.

The methods of this study were designed to 
comply with the STrengthening the Reporting 
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of OBservational studies in Epidemiology 
guidelines.19 A total of 4,792 subjects were 
screened to detect prevalence with an error of 
0.35% and 95% confidence interval. Clinical 
features of FMF diagnosis were also noted to 
understand the patient profile better.

Statistical analysis

The SPSS for Windows version 14.0 software 
(SPSS Inc., Chicago, IL, USA) was used for 
recording and analysis purposes. In statistical 
evaluation, the data were presented as mean ± 
standard deviation and percentage. Descriptive 
statistics were used to describe the basic features 
of the data in the study. Shapiro-Wilk normality 
test was used for evaluating the normality in the 
distribution of numeric variables. The Student’s 
t-test was used for the analysis of parametric 
data with normal distribution, while the 
Mann-Whitney U test was used for those without 
normal distribution. The Chi-square test was used 

for comparing data in groups and evaluation was 
performed with Fischer’s exact test. P<0.05 was 
accepted as statistically significant.

RESULTS

The ratio of consanguineous marriage was 
13.6% (n=650). Only 30 subjects (0.6%) were 
diagnosed with FMF, while three (0.06%) were 
diagnosed with BD. When FMF symptoms were 
questioned, 7.8% (n=376) complained of low back 
pain, 6.7% (n=322) of fever in the past year, 3.6% 
(n=173) of morning stiffness, 3.2% (n=153) of 
heel pain, 2.8% (n=136) of joint pain, and 2.4% 
(n=115) of abdominal pain (Table 1). The ratios 
of low back, heel, and joint pain and morning 
stiffness were significantly higher in patients with 
FMF (p<0.05).

No significant difference was found between 
sexes of FMF patients. In patients with FMF, the 

Table 1. Familial Mediterranean fever symptoms in participants with and without FMF 
diagnosis

FMF diagnosis

Participants with FMF diagnosis Participants without FMF diagnosis

n % n %

Abdominal pain 20 66.7 95 2.0

Fever 23 76.7 299 6.2

Joint pain 8 26.7 69 1.4

Chest pain 10 33.3 75 10

Muscle pain 7 23.3 122 2.6

Erysipelas-like erythema 5 16.7 4 0.1

FMF: Familial Mediterranean fever.

Table 2. Sex and consanguineous marriage ratios

FMF diagnosis

Yes No

n % n % p

Sex

Male 15 50.0 2304 48.4
0.86

Female 15 50.0 2458 51.6

Consanguineous marriage

Present 9 30.0 641 13.5
0.02

Absent 21 70.0 4121 86.5

FMF: Familial Mediterranean fever.
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consanguineous marriage ratio was statistically 
significant (p=0.02) (Table 2).

Three patients were diagnosed with BD among 
the FMF population. Only one patient was also 
diagnosed with FMF. The mean age of the BD 
patients was 31.67 years (13, 23, and 59 years). 
The patient with BD and FMF was male and 23 
years old. The other two patients were female.

DISCUSSION

In this cross-sectional study of 4,792 
participants, BD prevalence was found to be very 
low unlike the prevalence of FMF, which was 
found to be higher than Turkey’s prevalence. Only 
one BD patient had a concomitant FMF diagnosis. 
The ratio of consanguineous marriage was found 
to be significantly higher among FMF patients.

Particularly affecting human populations in 
the Mediterranean and Middle Eastern regions, 
FMF is frequently seen in Turkish, Jewish, Arabic, 
and Armenian societies. The prevalence of FMF 
in different studies in Turkey was found between 
0.003-0.82%.3,4,20,21 A study conducted by Kisacik 
et al.22 demonstrated the FMF prevalence in Tokat 
province as 0.82%, which was higher than any 
other province in Turkey.1-4,20,21 In our study, FMF 
prevalence was found as 0.6%. This ratio was 
above Turkey’s overall mean. In a study of Onen 
et al.23 which was conducted in the Sivas province, 
FMF prevalence was found as 0.25%, which was 
much lower than our result.

In Turkey, the prevalence of BD has 
been published as 110-420 in 100,000 adult 
patients.5-8,23 BD prevalence among FMF patients 
has been claimed to be higher than the general 
population. In a study of Schwartz et al.,12 out 
of 4,000 FMF patients, 39 were also diagnosed 
with BD. Sivas province was selected purposefully 
for our study, with the expectation of a high 
BD prevalence due to an evident high FMF 
prevalence. Nonetheless, BD prevalence was 
found to be 0.06% (n=3/4,792).

Birlik et al.13 stated the possibility of a common 
mechanism of pathogenesis in FMF and BD 
cases. In our FMF positive group, BD frequency 
was higher than the FMF negative group 
(p=0.02). In 30 patients with FMF, one patient 
was also diagnosed with BD. These findings are 

in accordance with the findings of Schwartz et 
al.12 A mutation analysis study by Livneh et al.24 
also argued that comorbid cases with only a single 
mutation in the MEFV coding region may be 
adequate for FMF expression.

Even though Sivas is a high prevalence 
location for both diseases, low coexistence found 
in this study disproves a geographical theory 
behind the coexistence of these two diseases. 
Also, it is not easy to conclude that these two 
diseases share a common pathogenesis. Knowing 
the fact that FMF has numerous comorbidities 
of inflammatory diseases like spondyloarthritis, 
multiple sclerosis, ulcerative colitis, and various 
systemic vasculitides,25 BD is likely to be another 
example rather than being an association.

Regarding the study limitations, lack of 
genetic analysis hinders reaching a conclusion on 
etiopathogenesis-related association of the two 
diseases. Nevertheless, since these diseases have 
a specific geographical distribution, a prevalence 
study of a high prevalence location can hint at 
inconsistency. In addition, we already are aware 
of the genetic phenotype of Sivas province. 
Therefore, studying the genetic information of 
these patients were found unneccessary since we 
know that they wouldn't be different from what 
we know so far from Turkish epidemiological 
data.26 Another limitation is the age groups. The 
mean age of diagnosis of the two diseases are 
different as BD is usually diagnosed significantly 
later than FMF at the mean age of 28.71 
years in Southeastern Turkey.27 As we examined 
secondary school students, longer follow-up 
is required to correctly define BD prevalence. 
Moreover, response bias is likely with our study 
since, based on our clinical experience, we know 
that families tend to hide their FMF disease due to 
stigmatism and this probably underestimated the 
FMF prevalence.

In conclusion, Sivas is a province in Turkey 
where FMF prevalence is much higher than 
Turkey’s overall mean. Our study demonstrated 
that the prevalence was much higher than the 
reported statistics in Sivas in terms of FMF. 
Nevertheless, our results on the prevalence of BD 
were much lower than the previously reported 
rates. If any common pathogenesis existed in FMF 
and BD cases, we would have found higher BD 
prevalence in this region. However, we did not 
reach such a conclusion.
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