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ABStr Act

Objectives Familial Mediterranean fever (FMF) is the most 
common autoinflammatory disease, characterised by recurrent 
fever and serositis attacks lasting 1–3 days. Musculoskeletal 
involvement is the second most common manifestation in FMF 

patients. Sacroiliitis is another musculoskeletal involvement; 
as there is no spinal involvement, this is called FMF with sacroi-
liitis. This study was designed to investigate the clinical, demo-
graphic and genetic features of FMF in sacroiliitis patients and 
to compare them with axial SpA and FMF patients.
Materials and Methods Forty-two FMF with sacroiliitis pa-
tients, 100 axial SpA patients and 100 FMF patients were recrui-
ted, and their demographic characteristics were recorded. 
Evidence of sacroiliitis was confirmed by sacroiliac joint MRI, 
and patients were examined for arthritis and enthesitis. MEFV 
gene mutations, HLA B27 positivity and ESR and CRP results 
were compared.
Results In the FMF with sacroiliitis group, the M694V mutation 
was detected in 59.5 % of patients. FMF with sacroiliitis patients 
were largely (83.3 %) negative for HLA B27. The frequency of 
enthesitis was similar between FMF with sacroiliitis and axial 
SpA, and the frequency of arthritis was higher in axial SpA pa-
tients. Inflammatory markers (ESR and CRP) were statistically 
higher in FMF with sacroiliitis patients compared with axial SpA 
and FMF patients.
Conclusion When all three groups were compared, the M694V 
mutation was more common, HLA B27 was largely negative 
and inflammatory markers were higher in the FMF with sacroi-
liitis group. FMF should be included in the differential diagnosis 
of sacroiliitis for managing treatment correctly and preventing 
complications.

Zusammenfassung

Ziele Familiäres Mittelmeerfieber ( FMF) ist die häufigste auto
inflammatorische Erkrankung, die sich durch wiederholte, 1–3 
Tage andauernde Fieber und Serositisanfälle auszeichnet. Die 
muskuloskelettale Beteiligung ist die zweithäufigste Manifes-
tation bei Patienten mit FMF. Eine weitere muskuloskelettale 
Beteiligung ist die Sacroiliitis und wird wegen fehlender Wir-
belsäulenbeteiligung als FMFassoziierte Sacroiliitis/Spondy-
loarthritis bezeichnet. Diese Studie wurde durchgeführt, um 
die klinischen, demografischen und genetischen Merkmale von 
FMF bei SakroiliitisPatienten zu untersuchen und mit axialen 
SpA- und FMF-Patienten zu vergleichen.
Materialen und Methoden 42 Sacroiliitis-Patienten mit FMF, 
100 axiale SpA-Patienten und 100 FMF-Patienten wurden 
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Introduction
Familial Mediterranean fever (FMF) is a hereditary autoinflammato-
ry syndrome characterised by sporadic, paroxysmal, selflimiting 
episodes of fever and serosal inflammation. The typical appearance 
of the disease is serositis and fever attacks lasting 1–3 days. The di-
sease most frequently affects Jews, Armenians, Turks and Arabs.

In a study conducted in Turkey, it was shown that FMF preva-
lence is 1/1000 [1]. MEFV gene mutations are responsible for the 
pathogenesis of this autosomal recessive disease. Although classic 
arthritis attacks are among the most common musculoskeletal ma-
nifestations, sacroiliitis is another musculoskeletal manifestation 
of the disease. Sacroiliitis is one of the distinguishing features of 
spondyloarthritis (SpA) but has been observed to increase in fre-
quency in Turkish and Jewish FMF patients. Despite being descri-
bed for the first time in the 1960s, FMF with sacroiliitis is difficult 
to diagnose in patients and often delayed. In a study from Turkey, 
it was shown that about 7 % of FMF patients develop sacroiliitis [2]. 
Absence of vertebral involvement and the negativity of HLAB27 
are considered to be the main features of sacroiliitis associated with 
FMF [3]. It was also shown that the prevalence of the M694V mu-
tation was higher in FMF with sacroiliitis patients [4, 5].

Although there are studies investigating the prevalence of FMF 
with sacroiliitis, to our knowledge there is no study comparing axial 
SpA and FMF patients with FMF with sacroiliitis patients; there fore, 
this study is designed to determine the clinical, demographic, 
 genetic and inflammatory characteristics of FMF with sacroiliitis 
patients and to compare them with axial SpA and FMF patients.

Materials and Methods
This study was approved by the Yıldırım Beyazıt University Ankara 
Atatürk Education Research Hospital Ethics Committee. During the 
study, the guidelines of the World Medical Association Helsinki De-
claration and Good Clinical Practice Guidelines were followed.

Forty-two FMF with sacroiliitis, 100 FMF and 100 axial SpA pa-
tients (total of 242 patients) that were admitted to Ankara Atatürk 
Training and Research Hospital between 01,06,2012 and 
01,06,2014 were evaluated. Tel Hashomer criteria were used [7] 
for FMF diagnosis and ASAS axial SpA criteria were used for diag-
nosis of [8] for axial SpA. Demographic characteristics of the pa-
tients were recorded; patients were questioned for age, gender, 
disease duration, arthritis, enthesitis and used medication. Routine 
physical examination and musculoskeletal findings were recorded.

All patients with chronic inflammatory low back pain were stu-
died for the presence of axial SpA. İnflammatory back pain was as-
sessed according to the ASAS definition. Sacroiliac joint MRI had 
been performed in all cases with inflammatory back pain. MRI exa
mination consisted of T1, T2 and STIR sequences. Active inflamm-
atory lesions of sacroiliac joints with definite bone marrow oede-
ma/osteitis in MRI were accepted as positive for sacroiliitis. Clinical 
and radiologic assessments were performed by one rheumatolo-
gist. Patients diagnosed with axial SpA in both FMF and axial SpA 
were examined for arthritis and enthesitis. Pain or tenderness in 
the enthesis regions ( 1st costochondral, 7th costochondral, poste-
rior superior iliac spine, anterior superior iliac spine, iliac crest, pro-
ximal achilles and 5th lumbar spinous process) were assessed using 
MASES (Maastricht AS Enthesitis Score) [9]. Fortyfour joints were 
evaluated for peripheral arthritis; patients with one or more affec-
ted peripheral joints were reported as arthritis positive.

Results of MEFV gene mutations of FMF and FMF with sacroilii-
tis SpA patients and HLA B27 mutations of axial SpA patients and 
FMF with sacroiliitis patients were recorded. HLA B27 antigen ex-
pressions were studied in total genomic DNA isolated from peri-
pheral blood samples using the polymerase chain reaction (PCR) 
method. MEFV gene mutations were investigated using PCR and a 
reverse hybridisation assay.

The drugs used by the patients were divided into 4 groups: col-
chicine, NSAID, DMARDs and biologic therapy.

Bath ankylosing spondylitis disease activity index (BASDAI) 
scores were measured to assess disease activity at baseline visits 
for FMF with sacroiliitis and axial SpA patients. The complete blood, 
biochemistry, erythrocyte sedimentation rate (ESR) and creactive 
protein (CRP) values observed during the patients’ first visits were 
recorded. For FMF patients, ESR and CRP were measured during a 
non-attack period.

Survey inclusion criteria:
1 Over 18 years old
2 Volunteer to participate in the study
3 Agree to have FMF diagnosis according to Tel Hashomer criteria
4 Agree to have axial SpA diagnosis according to ASAS axial SpA 

citeria
5 Sacroiliitis in sacroiliac MRI for FMF with sacroiliitis and axial SpA 

patients

Patients with rheumatologic diseases other than FMF and axial SpA 
who have psoriasis, recurrent oral aphtous and genital ulcers, in-

 eingeschlossen und deren demographische Merkmale aufge-
zeichnet. Der Nachweis einer Sakroiliitis wurde durch MRT des 
Iliosakralgelenks bestätigt, und die Patienten wurden auf Arth-
ritis und Enthesitis untersucht. MEFV-Genmutationen, HLA B27-
Positivität sowie ESR und CRPErgebnisse wurden verglichen.
Ergebnisse In der FMF mit Sakroiliitis-Gruppe wurde die 
M694VMutation bei 59,5 % der Patienten nachgewiesen. Sa-
croiliitisPatienten mit FMF waren überwiegend (83,3 %) nega-
tiv für HLA B27. Die Häufigkeit der Enthesitis war zwischen FMF 
mit Sakroiliitis und axialem SpA ähnlich, und die Häufigkeit von 

Arthritis war bei Patienten mit axialem SpA höher. Die Entzün-
dungsmarker (ESR undCRP) waren für Sacroiliitis-Patienten mit 
FMF im Vergleich zu Patienten mit axialer SpA und FMF statis-
tisch höher.
Fazit Nach Vergleich dieser drei Gruppen trat die M694V-Mu-
tation häufiger auf, HLA B27 war weitgehend negativ und die 
Entzündungsmarker waren in der Sacroiliitis-Gruppe mit FMF 
höher. Das FMF ist eine mögliche Differential diagnose der Sa-
kroillitis und sollte als solche, bei entsprechendem Kontext, 
berücksichtigt werden.
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flammatory bowel diseases and amiloidosis were excluded. Athle-
tes and postpartum women are also excluded to rule out false po-
sitives in sacroiliac MRI.

Statistical Analysis
The Statistical Package for Social Science (SPSS) 20.0 program was 
used to evaluate the results. Correlation analyses were performed 
using the Sperman correlation test. An ANOVA test was used to test 
the difference between age and disease duration between 3 
groups. Variance homogeneity was shown using the Levene’s test 
in terms of age among the groups. Non parametric data were com-
pared with a chi-square test, and ESR and CRP were compared with 
a t-test. MEFV gene mutations were compared using a 2 propor-
tion t-test.

Results
The study consisted of 42 FMF with sacroiliitis, 100 axial SpAand 
100 FMF patients.

FMF with Sacroiliitis Group
The median age of the FMF with sacroiliitis group was 35.88 years. 
Twenty-nine patients (69 %) were female and 13 were male (13 %). 
Median disease duration was 7.5 years. Of the 42 patients, 40 had 
the MEFV gene mutation. Of these patients, 26 had the M694V 
gene mutation, 7 had the M680I and 7 had the E148Q mutation. 
HLA B27 was found negative in 35 patients (83.3 %); only 7 patients 
(16.7 %) tested positive. The median BASDAI score among FMF with 
sacroiliitis patients was 5.6. Clinical and demographic characteris-
tics of the FMF with sacroiliitis group are displayed in ▶table 1.

The frequency of arthritis was 28.6 % (12 patients) while the fre-
quency of enthesitis was 35.7 % (15 patients). None of the patients 
had spinal involvement.

In the FMF with sacroiliitis group, 13 patients (31 %) received 
biologic therapy (antiTNF), 4 patients received colchici-
ne + DMARD, 14 patients received colchicine + NSAID, 8 patients 
received colchicine + DMARD + NSAID and only 3 took colchicine 
only.

Comparison of Groups
The median age of the FMF with sacroiliitis group was 35.88 ± 10.367 
years (29 female, 13 male), 46.72 ± 1.09 years in the axial SpA group 
(81 female, 19 male) and 37.04 ± 12.33 years in the FMF group (65 
female, 35 male). A significant difference was found when evalua-
ting gender frequencies among the groups; in the axial SpA group, 
the female ratio was about 4 times higher than the male ratio.

The number of patients diagnosed under age 30 was 14 in the 
FMF with sacroiliitis group, 8 in the axial SpA group and 34 in the 
FMF group. FMF with sacroiliitis and FMF patients were statistically 
much younger than axial SpA patients (p : 0,001). Also it was ob-
served that sacroiliitis symptoms were developed after FMF diag-
nosis in all FMF with sacroiliitis patients.

Median disease duration was 7.5 ± 5.3 years in the FMF with sa-
croiliitis group, 4.9 ± 4.3 years in the axial SpA group and 5.16 ± 5.5 
years in the FMF group. Disease duration in the FMF with sacroilii-
tis group was longer than the axial SpA and FMF groups (p : 0,017 
and p : 0.02 respectively). Baseline characteristics of all 3 groups 
are displayed in ▶table 2.

Patients were evaluated for arthritis and enthesitis. Arthritis was 
observed in 12 patients (28.6 %) in the FMF with sacroiliitis group 
and 59 patients (59 %) in the axial SpA group. The difference was 
statistically significant (p = 0.001). Frequency of enthesitis was 
35.7 % in the FMF with sacroiliitis group and 39 % in the axial SpA 
group; no statistical difference was found (p = 0.713).

HLA B27 positivity was 16 % in the FMF with sacroiliitis group 
and 27 % in the axial SpA group. No difference was showed between 
the 2 groups (p = 0.178). Median value of BASDAI was 5.6 in the FMF 
with sacroiliitis group and 5.7 in the axial SpA group. There was no 
difference between the 2 groups (p = 0.919).

The median CRP value was 19.1 in the FMF with sacroiliitis 
group, 2.5 in the axial SpA group and 3.3 in the FMF group. In the 
FMF with sacroiliitis group, CRP and ESH values were much higher 
than the FMF and axial SpA groups (p < 0.001 and p < 0.000, respec-
tively).

25 patients in the FMF with sacroiliitis group (59.5 %) and 46 pa-
tients (46 %) in the FMF group had M694V mutation. The 2 groups 
showed no difference in terms of MEFV mutation gene distribution 
(p = 0.140)

Discussion
Sacroiliitis is one of the distinguishing features of SpA and has been 
observed to increase in frequency in Turkish and Jewish FMF pa
tients. In the absence of ankylosing spondylitis features, the disease 
is referred to as FMF with sacroiliitis. Sacroiliitis develops without 
vertebral involvement in FMF with sacroiliitis patients and has been 
suggested for use in the differentiation from classical axial SpA. 
When we look at the data about the frequency of the disease, we 
encounter different results. Kaşifoglu and colleagues reported 7 % 
of patients with FMF had sacroiliitis [2]. In a study conducted by 
Cefle et al. in 503 FMF patients, the incidence of sacroiliitis was 
10.5 % [10]. Langevitz et al. reported 0.4 % frequency of sacroiliitis 
in a large cohort study involving 3000 FMF patients [3]. Differen-
ces between studies can be explained by variabilities of the patient 
population and differences in the radiological methods used to de-
tect sacroiliitis. In Langevitz et al., sacroiliitis was not detected by 
MRI. Consequently, some cases may not be diagnosed, especially 
in early phases of the disease. In this study, MRI was used for all FMF 
patients for detection of sacroliitis.

In the present study, M694V gene mutation is the predominant 
type in both groups, and no statistically significant difference was 
found between them. M694V predominance is compatible with 
the previous studies. Phenotype-genotype correlation has not yet 
been clarified; however, in recent studies, M694V gene mutation 
has been associated with the early onset of the disease, an increa-
se in arthritis frequency and the high incidence of amyloidosis 
[11, 12]. Researchers also showed that MEFV gene mutations may 
facilitate the development of SpA as well as changes in response to 
inflammatory diseases. Three different studies from Turkey show-
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▶table 1 Clinical, laboratory and genetic findings of FMF with sacroiliitis patients.

patient gender age mefV Disease 
duration

BAS-
DaI

pati-
ent

gender age mefV Disease 
duration

BASDAI

1 Female 43 E148Q/E148Q 3 5.6 22 Female 64 E148Q/- 2 1.8

2 Female 26 M680I/- 2 – 23 Male 37 M680I/V726A 5 2.8

3 Male 50 M694V/- 4 – 24 Female 44 M680I/- 2 6.3

4 Female 49 E148Q/- 6 4.2 25 Male 26 M694V/- 5 2.4

5 Female 39 E148Q/- 4 7.5 26 Male 28 M694V/- 9 7.8

6 Female 38 M690I/- 5 8.1 27 Male 15 M694V/- 9 7.8

7 Female 48 M694V/- 2 6.7 28 Male 27 M694V/M694V 3 6.5

8 Female 33 M694V/- 2 3 29 Female 42 M694V/M694V 10 6.5

9 Female 21 M680I/- 3 2.5 30 Male 20 M680I/M680I 7 6.4

10 Female 42 M680I/- 9 5.1 31 Female 28 M694V/M694V 10 6.7

11 Female 28 M694V/E148Q 3 4.5 32 Male 37 M694V/- 20 7.8

12 Female 52 M694V/- 4 8.2 33 Female 34 M694V/M694V 7 6.7

13 Female 39 E148Q/- 6 10 34 Male 28 M694V/V726A 12 6.7

14 Male 19 M694V/- 12 4.5 35 Female 57 M694V/M694V 2 4.5

15 Female 31 E148Q/- 5 3.6 36 Female 34 M694V/- 2 4

16 Female 45 M694V/- 5 5.6 37 Female 34 M694V/M680I 15 7.6

17 Female 34 M694V/M680I 15 2 38 Female 39 M694V/M694V 15 5.6

18 Female 43 M694V/- 7 1.8 39 Male 28 M694V/- 8 7.4

19 Female 29 M694V/V726A 15 4.2 40 Male 35 – 8 8.4

20 Male 38 M694V/- 20 7 41 Female 31 – 22 8.8

21 Female 44 E148Q/- 3 4.3 42 female 28 M694V/M680I 7 –

▶table 2 Comparison of groups with FMF with sacroiliitis, axial SpA and FMF patients.

FMF with sacroiliitis (n = 42) Axial SpA (n = 100) FMF (n = 100) P value

Gender (n) Female/male 28/13 81/19 65/35 0.04

Age (median)

15–30 14 8 34

0.0130–60 27 80 63

 > 60 1 12 3

Disease duration (median) (years) 7.5 4.91 5.16 0.02

BASDAI (median) 5.66 5.7 0.919

MEFV (n)

M694V 26 46 

M680I 7 18

E148Q 7 16

other 2 20

M694V/others 25/17 46/54 0.140

HLA B27 positivity n ( %) 7 (16.7) 27 (27) 7 (16.7) 0.178

Arthritis n ( %) 12 (28.6) 59 (59) 12 (28.6) 0.001

Enthesitis n ( %) 15 (35.7) 39 (39) 15 (35.7) 0.713

ESR mm/h (median) 40.02 26.43 21.65 0.021

CRP mg/L (median) 19.1 2.5 3.3 0.001
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ed that MEFV gene mutations, mostly M694V mutation, is signifi-
cantly higher in Ankylosing Spondylitis patients than control groups 
[13–15].

E148Q mutation is one of the common mutations among pa-
tients with FMF, with 3.5 % allele frequency and a carrier frequency 
of 12 % in the healthy Turkish population [16]. Another population 
based field study from Turkey revealed that 14.8 % of 500 normal 
healthy individuals had MEFV mutations being the most common 
E148Q (4.8 %) and the second M694V (3.2 %) [17]. Because carrier 
frequencies were far higher among healthy carriers than among 
patients with FMF, it has been proposed that E148Q is a polymor-
phism, not a disease causing mutation [18–20]. But 2 study from 
Turkey showed that most patients who had E148Q mutation are 
symptomatic and colchicine treatment is required in these patients 
[21, 22]. This study also showed that E148Q mutation was the third 
most common mutation and causes disease development.

In our axial spondyloarthritis group most of the patients were 
nonradiographic axSpA (nraxSpA), only  % 8 meet the Modified 
New York criteria. We know from large cohort studies that the fre-
quency of nr-axSpA is much higher than that of AS. According to 
the previous studies the proportion of patients identified as having 
nr-axSpA among newly diagnosed ax-SpA patients ranged from 23 
to 80 % [23–25]. However, the probability of these patients to be 
diagnosed is much lower than those of AS patients. We think that 
the reason for the higher rate of nr-axSpA patients in our study may 
be the use of MRI for diagnosis in all patients.

We also saw that only 8 % of axial Spa patients were diagnosed 
under age 30 in our study. Some patients were diagnosed at an ad-
vanced age. When we look at these patients all of them were nr-
axSpA patients and especially female nraxSpA patients have been 
followed up with a diagnosis of fibromiyalgia for many years. These 
findings suggest that there is a considerable delay in the diagnosis 
of women with nr-axSpA.

In the FMF with sacroiliitis group, HLA B27 was found to be ne-
gative in great proportion. The absence of HLA B27 suggests that 
different mechanisms are involved in the development of sacroili-
itis in FMF patients than ankylosing spondylitis patients. These re-
sults show that the use of HLA B27 in distinction between these 
two diseases is not beneficial; however, if patients with FMF and sa-
croiliitis are found to be HLA B27 positive with findings such as spi-
nal ankylosis, bamboo spine and uveitis, these patients should be 
described as FMF and AS. Akar et al.observed a frequency of 7.5 % 
for AS and 8.9 % for axial SpA in FMF patients [6].

Also, HLA B27 positivity was found to be low in axial SpA group. 
As we mentioned above the vast majority of our patients were nr
axSpA. Recent studies have shown that HLA B27 positivity is much 
more lower in nr-axSpA patients than AS. Also HLA B27 positivity 
rates in nraxSpA disease in different ethnic groups are highly vari-
able. Omair et all showed that HLA B27 positivity was found to be 
25,9 % in nraxSpA patients in Saudi Arabia [26]. Another study con-
ducted in Sri Lanka, the HLA B27positivity in Spondyloarthritis pa-
tients was found to be 22.8 % [27]. In the Colombian population 
HLA B27 positivity was reported as 12.1 % in patients with signs of 
Spondyloarthritis but also it was said that most of the patients had 
peripheral disease [28]. Also it was seen that HLA positivity in pa-
tients with AS in Turkey is lower than the European population. 
Kasapoglu et all showed that HLA B27 positivity was 70 % in AS pa-

tients in Turkey, which is expected to be much lower in nraxSpA 
population [29].

When groups were compared in terms of gender, female pre-
dominance was observed in all three. The female ratio in the SpA 
group is roughly 4 times that of the male ratio and twice that of the 
other 2 groups. In the FMF with sacroiliitis group, the proportion 
of males seems to be relatively higher than that of the SpA group. 
In the Langevitz study, 9 of the 11 patients were male, and patients 
in Kaşifoğlu’s study were predominantly male [2, 3]. Our findings 
are consistent with the study of Akar et al. Also in our study fema-
le predominance was quite prominent in axial SpA patients. Many 
different studies have shown that the majority of nraxSpA patients 
are women. In a study conducted by Kiltz et all, patients with nr
axSpA were characterized by the low proportion of male pa
tients (31.8 %) [30]. Also we saw the same female predominance 
in big cohort studies. Also women may be admitted to the hospital 
more frequently with these complaints and that may be the reason 
of the high frequency of women.

In all 3 groups, inflammatory parameters (CRP and ESR) associa
ted with disease activity were measured. Measurements are taken 
in non-attack period in FMF and FMF with sacroiliitis patients. The 
ESR and CRP values for the FMF with sacroiliitis group were found 
to be statistically higher than the axial SpA and FMF groups. High-
er levels of inflammatory markers in the FMF with sacroiliitis group 
are expected suggests more severe inflammation in FMF with sac-
roiliitis patients.

It is still a matter of debate whether the MEFV gene mutation is 
a triggering factor for SpA or sacroiliitis is a feature of FMF. Diagno-
sis of FMF in patients presented with sacroiliitis is important since 
early diagnosis with colchicine treatment will prevent amyloidosis. 
In these patients especially with unexplained high inflammatory 
markers, presence of another disease like FMF should be kept in the 
mind.

To the best of our knowledge, this is the first study comparing 
FMF with sacroiliitis with axial SpA and FMF patients.
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