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Objective: Behçet’s disease (BD) is an inflammatory disorder of unknown cause with higher prevalence along the
ancient Silk Road. BD shares epidemiological and clinical features with familial Mediterranean fever (FMF).
Moreover, association of BD and certain MEFV gene mutations has been described in recent decades. We studied the
role of MEFV mutations in Iranian Azeri Turkish patients with BD.
Methods: Fifty-three BD patients who met the International Study Group criteria for BD were analysed for five
common MEFV mutations (M694V, V726A, M680I, M694I, and E148Q) using amplification refractory mutation
system and polymerase chain reaction (PCR) restriction–digestion testing methods. A cohort of 200 healthy Azeri
Turkish individuals who had been previously genotyped regarding the five common MEFV mutations served as the
control group.
Results: Eighteen patients were found to carry a single MEFV mutation and one additional patient was compound
heterozygote. There was a statistically significant difference between the patient group and ethnically matched healthy
individuals regarding M694V and M680I mutations (p = 0.01 and p = 0.04, respectively). Both BD groups (carriers
and non-carriers of MEFV mutations) were similar in their clinical symptoms.
Conclusion: Definite MEFV mutations seem to be a susceptibility factor for BD in our cohort of Iranian Azeri Turkish
patients.

Behçet’s disease (BD) is a multisystemic inflammatory
disorder of unknown cause, characterized by recurrent
oral and genital ulcers, uveitis, and skin lesions. The disease may involve joints, the central nervous system,
and the gastrointestinal tract (1, 2). BD is not a Mendelian disorder; however, considering its peculiar distribution, its occasional familial aggregation, and its close
association with genes of major histocompatibility complexes, BD is under partial genetic control (3, 4).
The results of recent studies have suggested that some
MEFV (the gene responsible for familial Mediterranean
fever, FMF) mutations may act as additional susceptibility genetic factors in BD (4–9). FMF is an autosomal
recessive autoinflammatory disorder characterized by
self-limiting recurrent bouts of fever and painful episodes of sterile serositis that typically involve the peritoneum, pleura, and synovia and is sometimes associated
with erysipelas-like erythema (10). Both FMF and BD
have been highly prevalent along the ancient Silk Road,
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which extends from the Mediterranean Basin to eastern
Asia (10, 11). These two diseases share some common
symptoms, laboratory findings, and treatment with colchicine (5). MEFV encodes a protein called pyrin or
marenostrin, expressed primarily in the myeloid cell
lineage. Pyrin belongs to a class of proteins involved in
the regulation of apoptosis and inflammation (10).
Iran is among the countries in which BD is fairly
common (12) and this study was designed to determine
the frequency of five common MEFV mutations among
Iranian Azeri Turkish BD patients.

Materials and methods
A total of 53 BD patients who had no symptoms or family
history of FMF was included in the study. All patients
were of Azeri Turkish origin and were referred by rheumatologists according to the diagnostic criteria proposed
by the International Study Group for BD (2). Informed
consent was obtained from all patients after an explanation of the purpose of the study. Genomic DNA was
extracted from peripheral blood leucocytes using
standard protocols. Each sample was tested for the five
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Table 1. Distribution and p-values of five MEFV mutations in BD patients and the control group.
Patient group

Control group

(n=53)

(n=200)

p-value*

OR (95% CI)*

12
3
3
2
19‡
7

45†
0
7
0
52
7

1
0.01
0.69
0.04
0.15
0.01

1.01 (0.49–2.08)

Mutation
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E148Q
M694V
V726A
M680I
Total
Total without E148Q

1.65 (0.41–6.63)
1.59 (0.83–3.03)
4.19 (1.40–12.55)

OR, Odds ratio; CI, confidence interval.
*Some figures were rounded up.
†One control was homozygous for E148Q.
‡One patient was compound heterozygous.

common MEFV mutations (M694V, M694I, M680I
(G to C transversion), V726A, and E148Q) by using amplification refractory mutation system-polymerase chain
reaction (PCR) and PCR-restriction fragment length
polymorphism methods as described previously (13).
A total of 200 unrelated ethnically matched healthy subjects who had been previously genotyped regarding the
five common mutations served as the control group (14).
The c2 test and Fisher’s exact test were used for comparison of frequencies of gene carriage. A p-value
< 0.05 was regarded as statistically significant. All tests
were two-tailed. A c2 test of goodness-of-fit was also
applied to test for Hardy–Weinberg equilibrium. A p-value
> 0.05 was considered as consistency with Hardy–
Weinberg equilibrium.

Results
Of the 53 referred patients, 31 were males and 22 were
females (male-to-female ratio of 1.4:1). The age range
of the patients was 17 to 50 years (mean 34.25 years).
The main clinical characteristics of the patients were the
same as reported previously (15). Mutation analysis of
the MEFV gene revealed that 19 (36%) patients carried
Table 2. Clinical features of BD patients by their MEFV carrier
status.
BD with mutation

BD without
mutation

Clinical feature

(n=19)

(n=34)

p-value

Oral ulcer
Genital ulcer
Skin lesion*
Uveitis
Arthritis
Gastrointestinal
Neurological
Pathergy test
HLA-B51

19
12
10
10
1
0
1
9
9

33
23
16
20
3
2
2
14
11

1
1
0.92
0.88
1
0.53
1
0.88
0.43

* Erythema nodosum, pseudofolliculitis,
gangrenosum-like lesion.
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one or two common mutations. Of those with mutations,
12 (22.6%) had an E148Q, two (3.8%) had an M694V,
two (3.8%) had a V726A, and two (3.8%) had an
M680I. In addition, one patient was compound heterozygous to the M694V/V726A mutations. This patient
was a 38-year-old man who had experienced recurrent
oral and genital aphthosis, anterior uveitis, and pyoderma gangrenosum-like lesions. His clinical manifestations did not conform to the criteria for the diagnosis of
FMF (16). Mutation M694I was not found in any of the
patients. No homozygous mutations were found in this
cohort. Although the difference in MEFV mutation frequency between BD patients and the control individuals
from the same ethnic group (14) was not statistically
significant (p = 0.15) (Table 1), the mutation distribution differed significantly between the two groups for
M694V (p = 0.01) and M680I (p = 0.04). The mutation
frequencies of E148Q and V726A in the patient group
were not statistically different from those of the control
group (p = 1 and p = 0.69, respectively) (Table 1).
The genotype distributions of BD patients and healthy
controls conformed to Hardy–Weinberg equilibrium
(p > 0.05).
Table 2 shows the clinical features of two patient
groups, categorized by their MEFV carrier status. There
was no significant difference between the two groups
regarding the disease manifestations compared.

Discussion

pyoderma

BD is an inflammatory multisystemic disorder with
unknown aetiology and it seems that both genetic and
environmental factors trigger the disease. In recent
years, the possible association between FMF and BD
has been of interest. The present study is the first assessment of common MEFV mutations in Iranian Azeri
Turkish BD patients. Thirty-six per cent of BD patients
were found to carry MEFV mutations compared with
25.5% in the control group of the same ethnic background (p = 0.15). At first glance it seems that there is
no significant difference in the frequency of MEFV
mutations between the control group and the patients;

MEFV mutations in Azeri Turkish patients with Behçet’s disease

3

Table 3. Frequencies of the five most common MEFV mutations (%) among the BD alleles studied in different ethnic groups.
Study

Ethnic origin (n)

Touitou et al (4)
Ben-Chetrit et al (5)
Atagunduz et al (6)
Im1rzalioglu et al (7)
Rabinovich et al (8)
Ayesh et al (9)
The present study

Mixed (38)
Mixed (53)
Turkish (57)
Turkish (42)
Jewish (54)
Arab (42)
Azeri Turkish (53)

M694V

M680I

V726A

M694I

E148Q

2.6
4.7
9.6
14
15.7
4.7
2.8

0
1.9
0.9
1.2
nd
0
1.9

2.6
2.8
2.6
0
1
1.2
2.8

0
1.9
nd
nd
nd
1.2
0

5.2
5.6
nd
6
8.3
9.5
11.3
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n, Number of patients; nd, not determined.

and therefore our results are not in line with previously
published material (4–9). However, the M694V mutation, which was reported to be the most prevalent mutation in Azeri Turkish FMF patients (42.4% of the
identifiable mutations) (17), was observed in 15% of BD
mutated alleles and its putative effect in predisposing
individuals to develop BD is significant (Table 1).
Regarding the insignificant differences for E148Q and
V726A mutations between patients and controls, it is
noteworthy that these mutations are not fully penetrant.
In the control group the prevalence of the E148Q mutation is relatively high (with a carrier rate of 22%) (14). It
has also been suggested that E148Q is a mild mutation
with reduced penetrance, and a considerable proportion
of the genetically affected individuals who were
homozygous for E148Q remain asymptomatic (18, 19).
Although the role of pyrin is yet to be more clearly
defined, there is a possibility that the E148Q-mutated
pyrin protein could trigger the inflammation cascade in
BD. Analysing the results when excluding this mutation
shows that the frequency of mutated BD alleles is significantly higher than that determined among the normal
population (p=0.01) (Table 1).
Our finding of 36% of patients with MEFV mutations
lies between the values reported by Touitou et al (21%)
(4), Atagunduz et al (26%) (6), Ben-Chetrit et al (30%)
(5), Imirzalioglu et al (36%) (7), Ayesh et al (40.5%)
(9), and Rabinovich et al (44%) (8).
The M694V frequency in the Azeri Turkish BD alleles studied is very different from those of almost all
other studies (Table 3). The frequencies of M680I and
V726A mutations in our cohort are similar to those of
other studies, whereas the frequency of E148Q is much
more than that of other populations (Table 3).
The possible modifying role of MEFV mutations on
the clinical expression of BD is not supported by our
observations. That is, the group of BD patients with
MEFV mutations is almost identical to the BD group
without them (Table 2). This finding is concordance
with Ben-Chetrit et al (5) and Espinosa et al (20), but in
contrast to others (6, 8).
No homozygous mutations were detected in the patients
studied and no mutations were identified in 34 patients
(64%), although we cannot exclude the possibility that
some of the patients had unknown or rare mutations.

In conclusion, we found that some MEFV mutations
(M694V and M680I) could be an additional genetic
susceptibility factor in BD, although they are only found
in a minority of patients with BD (five out of 53). This
finding could be confirmed by sequencing coding
regions of MEFV in a larger study.
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