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Abstract
Familial Mediterranean fever (FMF) and spondyloarthritis (SpA) may show several common signs. This study aimed to 
evaluate the frequency of SpA and its manifestations in FMF, the impact of SpA on FMF, and the associations of non-episodic 
findings (heel enthesitis, protracted arthritis, and sacroiliitis) with the FMF features. Demographic, clinical, imaging, and 
genetic data were retrieved from medical records of the patients with adult FMF. To identify patients who met the classifica-
tion criteria for SpA, data including rheumatologic inquiry were recorded. Patients with SpA and those who did not meet 
the criteria were compared in terms of FMF features. Regression analyses were performed to determine the factors that were 
most associated with sacroiliitis, enthesitis, and protracted arthritis. Of the 283 patients with FMF, 74 (26.1%) met the SpA 
criteria (64 axial, 10 peripheral); and 65 (22.9%) patients had sacroiliitis, 27 (9.5%) protracted arthritis, and 61 (21.6%) heel 
enthesitis. Patients with SpA were older and had more FMF severity, and heel pain rate than those without; however, genetic 
features, CRP, resistance to colchicine, and heel enthesitis did not differ. A meaningful number of patients without SpA had 
also displayed heel enthesitis, protracted arthritis, inflammatory back pain, heel pain, family history of SpA, and elevated 
CRP. Age was found to be the main predictor of heel enthesitis and protracted arthritis was linked with FMF severity. A 
significant number of patients with FMF meet the peripheral SpA classification criteria as well as axial SpA. SpA and its 
shared manifestations with FMF may have an impact on FMF.
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Introduction

Familial Mediterranean fever (FMF), the most common 
hereditary autoinflammatory disease, is characterized by 
attacks of peritonitis, pleuritis, or acute synovitis [1, 2]. 
Patients with FMF are associated with an increased preva-
lence of various diseases compared to the general popula-
tion. The most common associated diseases include spondy-
loarthropathies (SpA), psoriasis, vasculitis, Behçet’s disease, 
juvenile idiopathic arthritis, and inflammatory bowel disease 
(IBD) [3, 4]. Among them, the co-occurrence of SpA and 
FMF has been studied multiple times [3, 5–13]. In addi-
tion to the clinical relationships, there are also studies 

advocating the potential genetic relationships for this asso-
ciation [14, 15]. However, those studies mostly assessed 
axial SpA (axSpA), and little is known regarding peripheral 
SpA (pSpA) in FMF. Protracted arthritis, sacroiliitis, and 
enthesitis, which are also seen in patients with FMF, may 
expand the spectrum of pSpA, making differential diagnosis 
and treatment difficult [5, 8, 9].

The prevalence of SpA in patients with FMF is highly 
variable [5, 9, 14–16]. This might be due to the differences in 
the methods of SpA definitions or missing data on the mani-
festations. The skewed distribution of this data, especially 
the lopsided focus on sacroiliitis and the bias in the inclusion 
criteria used in these studies, still causes variations even in 
the association between FMF and SpA prevalence. On the 
other hand, the assessment of spondyloarthritis international 
society (ASAS) has developed the classification criteria for 
axSpA and pSpA based on the predominance of axial or 
peripheral involvement [17, 18]. However, most manifesta-
tions in the ASAS criteria do not have enough FMF data in 
the literature. This is important in clinical practice because 
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of a possible impact of SpA presence on some complications 
of FMF such as amyloidosis.

Besides sacroiliitis/axSpA, enthesitis is increasingly 
reported in association with FMF [6, 7, 9, 16, 19]. On the 
other hand, there are only a few studies on chronic arthritis 
in adult FMF [5, 11, 20–22]. Arthritis is one of the most 
common symptoms of FMF and SpA [2]. Joint involvement 
of FMF is generally in the lower extremities as a short-
term, self-limiting, non-deforming mono-oligoarthritis. A 
small percentage of patients with FMF may develop pro-
tracted arthritis, mostly in the hips or knees, and generally 
require immunosuppressive therapies, synovectomy, or 
joint replacement surgery [10, 14, 22]. Protracted arthritis 
is somewhat similar to the SpA group of diseases in terms of 
disease pattern and joint preference [14]. Apart from these, 
data pointing to an overall SpA assessment and examining 
its impact on FMF are limited. As a result, there is a need to 
assess the overall SpA-related manifestations in FMF.

From another perspective, it is still unknown why about 
30% of patients with FMF have persistent subclinical inflam-
mation during attack-free periods and why some patients 
suffer from chronic fatigue or persistent findings like pro-
tracted arthritis [23, 24]. They may occur due to predis-
posing effects of disrupted immune pathways. It should be 
identified whether these chronic inflammatory conditions are 
part of FMF itself or incurred by the co-occurrence of FMF 
and SpA due to genetic mechanisms.

This study aims to determine the frequencies of SpA 
(axial and peripheral) and all of its manifestations observed 
in an adult FMF cohort. It investigated the relations of FMF 
features with SpA, sacroiliitis, protracted arthritis, and estab-
lished heel enthesitis in order to assess the impact of SpA on 
FMF. To this end, demographic, clinical, and genetic char-
acteristics, laboratory results, and therapies of the patients 
with FMF were assessed. Finally, FMF features that were 
most associated with the main manifestations (enthesitis, 
sacroiliitis, and protracted arthritis) were discovered.

Methods

Patients

This retrospective study included adult patients (> 18 years 
of age) diagnosed with FMF based on the Tel Hashomer 
criteria [25]. The study covered the data between January 
2015 and July 2020. Patients with unclear FMF diagnosis 
(e.g., those yet expected to respond to colchicine) or genetic 
carriers with atypical symptoms without an established diag-
nosis were excluded from the study. Pregnant patients and 
those with infection, malignancies, and psychosis at the time 
of investigation were also excluded. All patients who met 
the specified criteria were indiscriminately enrolled for the 

study. The study was approved by the institutional clinical 
ethics committee of Marmara University (the approval date 
and number were 04.12.2020 and 09.2020.1255, respec-
tively) and conducted in accordance with the Helsinki 
Declaration.

Data collection

Patient data, including age, gender, duration of the disease, 
number of attacks in the last 3 months, characteristics of 
the attacks that have occurred in recent years, MEFV muta-
tions, the presence of known amyloidosis, medications, and 
colchicine resistance [2] were recorded. Disease severity of 
FMF was calculated based on the international severity score 
for FMF (ISSF) and Pras disease severity scoring (PrasS) 
[26, 27].

In this cohort, all patients underwent an exhaustive rheu-
matological questioning in their first visits even if they had 
been diagnosed in childhood. This rheumatological ques-
tioning includes a standard list of questions [28]: arthral-
gia, arthritis, psoriasis, family history of SpA, inflamma-
tory back pain (IBP), heel pain, urinary symptoms, bowel 
disease, uveitis, oral and genital mucocutaneous lesions, 
fever, abdominal pain, fetal loss or thrombosis, photosen-
sitivity, rash, Raynaud, weakness, and dry eyes and mouth. 
For example, “heel pain” is one of items on the first-visit-
questioning list, and patients were only asked, “Do you suf-
fer from heel pain?”. When the patient says yes, a detailed 
questioning starts to understand the type and location of the 
pain. The patients were asked for their past or current medi-
cations and family history for rheumatic diseases. Clinical 
interviews and examinations in this cohort were performed 
by experienced rheumatologists who had undergone training 
by the same supervisor (MTD, professor).

Patients were asked for back pain, then if present, the type 
of pain was identified according to the following ASAS defi-
nition: insidious onset, morning stiffness, improvement with 
exercise, improvement with rest, alternating buttock pain, 
pain at night with improvement upon getting out of bed [17]. 
All patients with IBP underwent the sacroiliac joint X-ray 
examination. If a patient was diagnosed with established 
AS by X-ray and other clinical findings, then he/she did not 
undergone further imaging. If not, magnetic resonance imag-
ing (MRI) for sacroiliitis was applied. Remaining patients 
with IBP and other patients with a clinical suspicion of SpA 
(i.e., combination of protracted arthritis, enthesitis, uveitis, 
elevated inter-attack CRP, family history of SpA, or combi-
nation of these with mechanical/undefined low back pain) 
underwent sacroiliac MRI.

SpA-related parameters from these inquiries/findings 
were thus recorded, including IBP, heel pain, arthritis and 
protracted arthritis (long-standing arthritis in which effu-
sion lasts longer than a month [29]), arthralgia, uveitis, IBD, 
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psoriasis, dactylitis, infection history, family history, HLA-
B27 positivity if available, sacroiliitis on X-ray and MRI, 
heel enthesitis on X-ray, C-reactive protein (CRP) levels and 
erythrocyte sedimentation rate (ESR) during inter-attack 
intervals, and response to nonsteroidal anti-inflammatory 
drugs (NSAID).

All imaging and laboratory data were confirmed again by 
the same experienced physician (SAK) using picture archiv-
ing communication system and the hospital’s automated sys-
tem, respectively.

SpA classification

ASAS criteria were used for SpA classifications [17, 18]. 
IBP [30], sacroiliitis in X-ray and/or MRI findings [31], 
and HLA-B27 positivity were used as the entry criteria for 
axSpA, whereas protracted arthritis, dactylitis, and enthesitis 
were used as the entry criteria for pSpA. Confirmed data 
were recorded, i.e., the presence of sacroiliitis based on 
imaging and according to the ASAS definition; IBP, arthri-
tis, and dactylitis based on the anamnesis of the patient; pro-
tracted arthritis based on physical examination findings; and 
enthesitis based on imaging or physical examination find-
ings. Patients with chronic reactive arthritis were included, 
but patients with acute reactive arthritis with a prior history 
of infection were excluded because of the conditions listed 
in the exclusion criteria. The diagnosis of psoriatic arthri-
tis (PsA) was also confirmed according to the classification 
criteria for psoriatic arthritis (CASPAR) [32].

Statistical analysis

Descriptives: In the descriptive statistical analysis, normally 
distributed data were evaluated using mean with standard 
deviation, data with a skewed distribution were evaluated 
using median with quartiles (IQR; 25%–75%), and dichoto-
mous data were evaluated using percentage (%) distribu-
tions. Distributions of continuous variables for normality 
were assessed by Kolmogorov–Smirnov test and histogram 
graphs. The rate of each parameter included in the diagnostic 
criteria for SpA and observed in all patients with FMF was 
given as percentages (%).

Comparisons: Patients who met the diagnostic criteria for 
SpA (axial and/or peripheral) (SpA +) and those who did 
not meet the criteria (SpA −) were identified and compared 
in terms of FMF characteristics. The FMF characteristics 
of patients with heel enthesitis as per X-ray findings and 
all other patients who were theoretically considered as not 
having heel enthesitis were compared. In addition, patients 
with and without sacroiliitis and patients with and without 
protracted arthritis were compared in terms of FMF char-
acteristics. These pairwise comparisons were performed 
using Student’s t test for normally distributed continuous 

variables, Mann–Whitney U test for non-normal distribu-
tions, and Kruskal–Wallis test for dichotomal comparisons.

Best associations: univariate and multivariate (Enter 
method) logistic regression analyses were performed to 
determine the FMF features that were most associated 
with the main manifestations (enthesitis, sacroiliitis, and 
protracted arthritis). Models of the multivariate analysis 
included the parameters that were found to be significant 
in univariate analysis. Analyses were conducted using 
IBM SPSS statistics 21.0. Statistical significance was set at 
p < 0.05. None of the parameters that were drawn from the 
cohort for analysis had > 10% of missing data.

Results

Characteristics of patients with FMF

The study included 283 patients with FMF (73.9% female) 
with a median disease duration of 9 years (IQR, 4–20). 
Demographic, clinical, genetic, laboratory, imaging, and 
therapeutic data of the patients are presented in Table 1.

Frequency of SpA and its manifestations 
in the cohort

Of the total, 94 (33.2%) patients had previous IBP and 44 
(15.5%) had it at the time of the investigation. A hundred 
patients (35.3%) had arthritis; of which, 27 (9.5%) had pro-
tracted arthritis. The other manifestations of SpA were given 
in Fig. 1.

Regarding the imaging criteria, 65 (22.9%) patients were 
found to have sacroiliitis. Of these, 14 (4.9%) patients were 
diagnosed with obvious sacroiliitis by X-ray according to 
the modified New York criteria. Of the 94 patients with 
IBP, the remaining 80 patients underwent sacroiliac MRI 
as well as other 40 patients without IBP and with a clinical 
SpA suspicion (i.e., protracted arthritis, enthesitis, uveitis, 
elevated inter-attack CRP, family history of SpA, and a com-
bination of these with or without mechanical/undefined low 
back pain). In total, 120 patients had undergone sacroiliac 
MRI; of which, 37 (13.1%) had bilaterally sacroiliitis and 
14 (4.9%) had unilaterally sacroiliitis. Additionally, 109 
patients had heel X-rays and 61 (21.6%) of the total had 
heel enthesitis on X-ray.

Finally, A total of 74 (26.1%) patients met the diagnostic 
criteria for SpA. Of these, 64 (22.6%) were classified as 
having axSpA and 10 (3.5%) were classified as having pSpA 
(remaining 1 patient with sacroiliitis did not meet any ASAS 
criteria). Four patients from the pSpA group met the criteria 
for PSA based on the CASPAR, whereas two patients had 
IBD-associated SpA.
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Comparison of SpA + and SpA − patients in terms 
of FMF characteristics

Table 2 presents a comparison of SpA + and SpA − patients 
with FMF. The mean ages of the SpA + and SpA − groups 
were 40.22 (SD 12.10) and 36.94 (SD 12.28), respectively, 
and the difference was significant (p: 0.045). There was no 
difference in terms of the other demographics analyzed, 
MEFV mutations, and the inter-attacks laboratory param-
eters (ESR and CRP). While the optimal colchicine dose 
the patients were using, colchicine resistance rates and the 
amyloidosis rates did not differ between the groups, patients 
with SpA + had a higher ISSF score with a p value of 0.038. 
The heel pain rate was higher in the SpA + group than in 
SpA − (0.025), but the heel enthesitis on X-ray did not differ.

Relations between heel enthesitis and FMF 
characteristics

In the pairwise comparisons between the patients with 
and without established heel enthesitis, patients with 
heel enthesitis (Table 3) were older than those without 
(p < 0.001). The other clinical, MEFV mutations, labora-
tory, and activity parameters of FMF did not differ between 
the groups, except disease severity evaluated with the PrasS. 
PrasS were significantly lower in the patients with heel 
enthesitis compared to those without [3 (2–5) vs 4 (3–6) 
p = 0.017, respectively].

Univariate analysis discovered the age and PrasS relations 
with established heel enthesitis (Table 3), then age remained 
to be the only determinant of established heel enthesitis 
in the multivariate analysis [ß 1.03 (95%Cl 1.01–1.06), 
p = 0.001].

Relations between sacroiliitis and FMF 
characteristics

Pairwise comparisons between 65 patients with sacroiliitis 
and 218 patients who were presumed not to have sacroiliitis 
revealed no difference in overall FMF characteristics, includ-
ing demographics, disease duration, MEFV mutations, inter-
attack CRP and ESR, amyloidosis and arthritis rates, optimal 
colchicine dose patients were using, colchicine resistance, 
and disease activity and severity parameters as presented 
in Table 4 (p > 0.05 for all). Univariate analysis were also 
insignificant with the p values of > 0.05.

Relations between protracted arthritis and FMF 
characteristics

Six patients had suspicious/missing data in the history of 
protracted arthritis, so they were not included in the anal-
ysis. The median CRP levels were significantly higher in 

Table 1   Demographic, clinical, and MEFVa characteristics of the 
study population

MEFV Mediterranean Fever, FMF familial Mediterranean fever, ISSF 
International severity score for FMF, SD standard deviation
a Homozygous or heterozygous mutation

n = 283 (%), mean (SD), 
or median (25–75%)

Age, years 37 (28–46)
Diagnosis duration, years 9 (4–20)
MEFV Exon 10 mutations
 M694V 113 (39.9%)
 V726A 27 (9.5%)
 M680I 26 (9.2%)
 R761H 2 (7%)
 M694I 1 (0.4%)
 K695R 1 (0.4%)

MEFV Exon 2 mutations
 R202Q 72 (25.4%)
 E148Q 35 (12.4%)
 E167D 3 (1.1%)
 L110P 2 (0.7%)
 D102D 1 (0.4%)
 761-764dup 1 (0.4%)

MEFV Exon 3 mutations
 P369S 12 (4.2%)
 R408Q 6 (2.1%)
 S339F 1 (0.4%)
 MEFV Exon 5 mutation, F479L 3 (1.1%)
 MEFV Exon 9 mutation, I591T 1 (0.4%)
 Amyloidosis, n 10 (3.5%)

Dominant attack sign of the last years
 Peritonitis 215 (76%)
 Fever 25 (8.8%)
 Arthritis 25 (8.8%)
 Pleuritis/pericarditis 12 (4.2%)
 Other 3 (1.1%)

FMF treatment
 Colchicine 263 (92.9%)
 Anakinra 6 (2.1%)
 Canakinumab 12 (4.2%)
 None 11 (3.9%)

Colchicine dose, mg 1.5 (1–2)
Colchicine resistance 54 (19.1%)
Number of attacks (last 3 months) 0.5 (0–2)
CRP, mg/L (intervals) 3.14 (1.5–6)
Pras score 4 (3–6)
ISSF score 1 (0–2)
History of arthritis 100 (35.3%)
 Ankle 41 (14.5%)
 Knee 29 (10.2%)
 Hand joints 15 (5.3%)
 Wrist 4 (1.4%)
 Root joint 3 (1%)
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the patients with protracted arthritis compared to those 
without [4.3 (3–10.35) vs 3.13 (0–6), p < 0.001]. Colchi-
cine resistance rate was significantly higher in patients with 
protracted arthritis compared to those without (57.7% vs 
19% p < 0.001). ISSF and PrasS were significantly higher in 
patients with protracted arthritis compared to those without 
[2 (0.5–4.5) vs 1 (0–2), 5 (3.75–8) vs 4 (3–5), respectively, 
p < 0.001 for both]. Table 5 shows the comparisons of the 
patients with protracted arthritis and without.

Univariate analysis discovered the CRP, ESR, amyloi-
dosis, colchicine resistance, ISSF, and PrasS relations with 
protracted arthritis (Table 5), then ISSF remained to be the 
only determinant of protracted arthritis in the multivariate 
analysis [ß 1.74 (95%Cl 1.10–2.77), p < 0.001].

Discussion

To our knowledge, this is the first study to evaluate the 
demographic, disease-related, and treatment characteristics 
of adult FMF patients with any of SpA’s. The SpA frequency 
was 26.1%, and 22.6% of the total were classified as axSpA 
in this study. Sacroiliitis (22.9%), established heel enthesitis 
(21.6%), and protracted arthritis (9.5%) which are typical 
manifestations of SpA were found to be common in patients 

with FMF. Additionally, this study emphasizes the impor-
tance of these non-episodic findings in patients with FMF 
regardless of SpA. To identify and select the patients with 
SpA from the FMF cohort, well-defined ASAS criteria were 
used systematically. When we listed the SpA manifestations 
among the patients with and without SpA, a meaningful 
number of patients without SpA displayed various manifes-
tations, such as heel enthesitis, protracted arthritis, inflam-
matory back pain, elevated CRP, and family history of SpA.

The frequency of SpA in this cohort (26.1%) is generally 
higher than in the previous studies [3, 5, 9, 14–16]. Data on 
the co-variance of FMF and SpA have revealed highly vari-
able rates. One with the largest sample size (3000 patients) 
reported an axSpA prevalence rate of 0.4% [5], however, the 
ratio increased as the sample size decreased in general [3, 
5, 9, 14, 15]. The reason for the variable frequencies may 
be related to the fact that in recent years, rheumatologists 
have more frequently screened for sacroiliitis in parallel with 
the increase in the knowledge of the association between 
FMF and sacroiliitis. Another reason may be the differences 
among the SpA screening methods. Those studies mostly 
assessed axSpA/AS, and little is known regarding peripheral 
pSpA in FMF. In addition, some of them presented the SpA 
prevalence in FMF and some the FMF prevalence in AS. 
We believe that our study offers an objective SpA frequency 

Fig. 1   Spondyloarthropathy manifestations with numbers in the study population. (SpA spondyloarthropathy, C-reactive protein, NSAID Non-
steroidal anti-inflammatory drugs, MRI magnetic resonance imaging.)
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rate since it aimed to identify all SpA cases and screened all 
FMF cases.

Whether FMF and SpA are coexisting diseases and 
whether they are components of each other are still conten-
tious. Studies investigating the association between these 
diseases and cytokines and genes have revealed an AS risk 
associated with the IL-1 cytokine pathway in addition to 
associations with the IL-23R and IL-17 pathways [33–36]. 
There is also evidence implicating the M694V mutation 
in the pathogenesis of AS [37, 38]. Studies by Kasifoglu 
et al. and Akar et al. found an association between sacroili-
itis and M694V mutations [8, 9], but they reported the fre-
quency of sacroiliitis to be as low as 7% and was conducted 
with a limited population in accordance with the selection 
criteria. Although in some studies, sacroiliitis not associ-
ated with HLA-B27 in patients with FMF [5] has distanced 
authors from the SpA diagnosis [15], in others, the fact that 

sacroiliitis did not respond to colchicine or IL-1 blockers 
and was instead treated with anti-TNF drugs has suggested 
associations with a concomitant disease [39]. In contrast to 
these, our study neither confirmed such a genetic associa-
tion nor found an association with exons. On the other hand, 
the findings of subclinical inflammation during the inter-
attack periods in some FMF patients led to the idea that the 
close interactions of innate and adaptive immune systems 
preparing the environment for other chronic inflammatory 
diseases. The results in our study support that protracted 
arthritis is associated with subclinical inflammation and 
colchicine resistance. On the other hand, the presence of 
sacroiliitis, heel enthesitis, and even SpA did not support 
that hypothesis.

This study specifically examined the non-episodic 
manifestations, such as persistent enthesitis detected on 
X-ray, sacroiliitis detected in patients with IBP for at least 

Table 2   The comparison of the 
patients with and without SpAa

SpA: spondyloarthropathy, FMF: familial Mediterranean fever, MEFV: Mediterranean fever, ISSF: Inter-
national severity score for FMF, DMARD: disease modifying antirheumatic drug, SD: standard deviation
a MEFV mutations detected in > 5% of the study population are presented
b Median with quartiles (25–75%), otherwise indicated by (%) or (SD)
c Significance in pairwise comparisons by Student’s t, Mann–Whitney U, or Kruskal–Wallis tests

SpAb (n: 74) No SpAb (n: 209) pc

Age, years 40.22 (SD 12.10) 36.94 (SD 12.28) 0.045
Sex, female 53 (71.6%) 156 (74.6%) 0.611
FMF diagnosis duration, years 9 (4–17.75) 9 (4–20) 0.785
MEFV Exon 10 mutations, n 34 (45.9%) 108 (51.7%) 0.398
 M694V 28 (37.8%) 85 (40.7%) 0.67
  M694V homozygous 8 (10.8%) 26 (12.4%) 0.711

 V726A 3 (4.1%) 24 (11.5%) 0.068
 M680I 5 (6.8%) 21 (10%) 0.4

MEFV Exon 2 mutations, n 23 (31.1%) 85 (40.7%) 0.145
 R202Q 18 (24.3%) 54 (25.8%) 0.797
 E148Q 6 (8.1%) 29 (13.9%) 0.195

CRP, mg/L (intervals) 3.17 (3–8.6) 3.13 (0–5.73) 0.177
ESR, mm/h (intervals) 19.5 (8–32) 18(8–28) 0.427
Amyloidosis, n 3 (4.1%) 7 (3.3%) 0.725
Colchicine dose, mg 1.5 (1.25–2) 1.5 (1–2) 0.839
Colchicine resistance, n 17 (25.8%) 38 (22 %) 0.533
Number of attacks (last 3 months) 1 (0–2) 0 (0–2) 0.707
ISSF, median 1 (0–2) 1 (0–2) 0.038
ISSF, mean 1.40 (1.39) 1.04 (1.21)
Pras score 4 (3–5.75) 4 (3–6) 0.646
Heel pain, n 27 (37.5%) 48 (23.8%) 0.025
Heel enthesitis on X-ray, (n: 109) 21 (28.4%) 40 (19.1%) 0.097
Arthritis, n 28 (37.8%) 72 (35.1%) 0.676
 Protracted arthritis 7 (9.6%) 20 (9.8%) 0.958
 DMARD use for arthritis 7 11 0.256
 Biologic use for arthritis 5 2 0.017
 Steroid use for arthritis 1 6 0.67
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3 months, and protracted arthritis. Among them, sacroili-
itis has been frequently studied before in connection with 
FMF and our sacroiliitis frequency is compatible with the 
literature [8, 40]. Established heel enthesitis was seen at 
a rate of 21.6% in our cohort and was independent of the 
presence of SpA diagnosis. There has been an increasing 
amount of literature regarding the presence of enthesitis in 
patients with FMF. A study by Sen et al. using the Maas-
tricht Ankylosing Spondylitis Enthesitis Score reported 
enthesitis frequency to be 22.6% in patients with FMF [7], 
which is similar to the frequency of heel enthesitis in our 
study. In addition, its association with ISSF scores has been 
confirmed by regression analysis. The association of enthesi-
tis with MEFV mutations has also been an issue of interest, 
and several studies have not found associations (similar to 
ours) [7, 19]. In contrast, another study conducted with a 
small sample size found ultrasonography-detected enthesitis 
scores to be associated with M694V mutations but not with 
other mutations and found the most common involvement 

to be that of the Achilles tendon [6]. However, those studies 
had various assessment methods to evaluate enthesitis. In 
addition, it is still not precisely known whether enthesitis 
and sacroiliitis may also occur as episodic signs, like epi-
sodic arthritis. Thus, our non-MEFV-related results might 
be better explained by our evaluation methods investigating 
the established signs. Further research aiming to shed light 
on this could focus on self-limiting enthesitis and sacroiliitis.

In this cohort, 35% of the FMF patients were found 
to have arthritis, a rate slightly lower than the previously 
reported frequencies in Turkey [41, 42]. Apart from the clas-
sical self-limiting FMF arthritis, our study found a 9.5% 
frequency of protracted arthritis. Since it is known that pro-
tracted arthritis may need a disease-modifying antirheumatic 
drug or anti-TNF agent therapy [43, 44], we investigated 
protracted arthritis separately from all other forms of arthri-
tis. The protracted arthritis frequency reported previously 
in childhood is slightly lower than our protracted arthritis 
frequency [45]. Regarding adults, studies on the associations 

Table 3   Relations between heel enthesitis and familial Mediterranean fever characteristics

MEFV Mediterranean fever, ISSF International severity score for FMF, SD standard deviation
a Median with quartiles (25–75%), otherwise indicated by (%) or (SD). Student’s t, Mann–Whitney U, or Kruskal–Wallis tests were used for the 
comparisons
b Univariate logistic regression analysis
c Multivariate logistic regression analysis, model p < 0.001, R2: 0.068. (parameters that were found to be significant in univariate analysis were 
included)
*p < 0.05, **p < 0.01

Heel enthesitisa Univariate analysisb Multivariate analysisc

Present Not detected OR (95% Cl) OR (95% Cl)

(n: 61) (n: 222)

Age, years 42.67 (9.46) 36.45 (12.66)** 1.04 (1.02–1.06)** 1.03 (1.01–1.06)*
Sex, female 48 (78.7%) 161 (72.5%) 0.71 (0.36–1.41) –
FMF diagnosis duration, years 9.5 (4–22) 9 (4–19) 1.01 (0.98–1.03) –
MEFV Exon 10 mutation, n 30 (49.1%) 112 (50.4) 0.95 (0.54–1.67) –
 M694V 26 (42.6%) 87 (39.2%) 1.15 (0.65–2.15) –
  M694V homozygous 8 (13.1%) 26 (11.7%) 1.14 (0.49–2.66) –

 V726A 2 (3.3%) 25 (11.2%) 0.27 (0.06–1.16) –
 M680I 8 (13.1%) 18 (8.1%) 1.71 (0.70–4.15) –

MEFV Exon 2 mutation, n 23 (37.7%) 85 (38.3%) 0.98 (0.54–1.75) –
 R202Q 15 (24.6%) 57 (25.7%) 0.94 (0.49–1.82) –
 E148Q 10 (16.4%) 25 (11.3%) 1.54 (0.69–3.42) –

CRP, mg/L (intervals) 3.23(3–6.3) 3.13 (0–6) 0.99 (0.95–1.02) –
ESR, mm/h (intervals) 20.5 (9–27.75) 17 (8–28) 1.01 (0.99–1.02) –
Amyloidosis, n 2 (3.3%) 8 (3.6%) 0.91 (0.19–4.38) –
Arthritis 22 (36%) 78 (35.1%) 1.01 (0.56–1.83) –
Colchicine dose, mg 1.5 (1–2) 1.5 (1–2) 1.01 (0.63–1.60) –
Colchicine resistance, n 10 (16.4%) 44 (19.8%) 0.73 (0.34–1.57) –
Attack count (last 3 months) 0 (0–1) 1 (0–2) 0.92 (0.77–1.09) –
ISSF 1 (0–2) 1 (0–2) 0.93 (0.73–1.18) –
Pras score 3 (2–5) 4 (3–6)* 0.84 (0.72–0.99)* 0.90 (0.76–1.06)
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of protracted arthritis are still insufficient. Although an asso-
ciation between FMF arthritis and M694V mutations has 
been previously defined in the literature [39], publications 
on protracted arthritis fail to elucidate clinical relationships 
[11, 21]. One of the major advantages of this study is that it 
reveals the relations between protracted arthritis and FMF 
characteristics. Patients with protracted arthritis had a higher 
CRP level, disease severity score, and colchicine resistance 
rate than those without. Finally, ISSF was the best-associ-
ated factor with protracted arthritis among the FMF charac-
teristics in multivariate analysis.

Finally, we have three main novelties in this study: 
First, our main study population is FMF patients with any 
of the SpA's. Second, instead of focusing on the SpA fea-
tures between SpA patients and FMF patients with SpA, 
it investigates which FMF features differ between FMF 
patients with and without SpA and which FMF features are 
associated with the main features of SpA. In this regard, 
heel enthesitis and protracted arthritis may be considered 
shared manifestations. On the other hand, this study has 
some limitations, particularly its retrospective design. The 
fact that data on dactylitis, arthritis, and extra-heel enthesi-
tis were collected from anamnesis may somewhat reduce 

its reliability (patients may not remember childhood symp-
toms). Although none of our patients had extra-heel enthesi-
tis in the classification entry criteria, we could not give the 
prevalence of extra-heel enthesitis. Therefore, prospective 
studies are needed to confirm the results. Another limitation 
is the small number of HLA-B27 tests performed, which 
prevented commenting on this genetic relationship. Future 
studies involving larger sample sizes and genetic analysis are 
needed to answer the question “Concomitance of FMF and 
SpA or Manifestation of SpA-like characteristics in FMF?” 
Despite this, our study included one of the largest sample 
sizes and investigated all the manifestations of SpA and their 
association with FMF in a large cohort of adult patients with 
FMF.

In conclusion, this study presented the phenotypic fea-
tures of SpA observed in patients with adult FMF. Our 
results show that the frequency of common manifesta-
tions of SpA and the frequency of patients who meet the 
classification criteria for axSpA and pSpA are not low. 
This emphasizes that in clinical practice related to these 
concomitant or associated diseases, the presence of one 
of the diseases must lead to an inquiry of the other. SpA 
and “shared manifestations” may have an impact on FMF, 

Table 4   Relations between 
sacroiliitis and familial 
Mediterranean fever 
characteristics

MEFV Mediterranean Fever, ISSF International severity score for FMF, SD standard deviation
a Median with quartiles (25–75%), otherwise indicated by (%) or (SD). Student’s t, Mann–Whitney U, or 
Kruskal–Wallis tests were used for the comparisons, all p values > 0.05
b Univariate logistic regression analysis, all p values > 0.05

Sacroiliitisa Univariate analysisb

Present Not detected OR (95% Cl)

(n: 65) (n: 218)

Age, years 39.17 (11.92) 37.38 (12.40) 1.01(0.99–1.03)
Sex, female 46 (70.8%) 163 (74.8%) 1.22 (0.66–2.26)
FMF diagnosis duration, years 7 (4-17) 9 (4-20) 0.99 (0.97–1.02)
MEFV Exon 10 mutation, n 32 (49.2%) 110 (50.5%) 0.95 (0.55–1.66)
 M694V 26 (40%) 87 (39.9%) 1.00 (0.57–1.77)
  M694V homozygous 6 (9.2%) 28 (12.8%) 0.69 (0.27–1.77)

 V726A 3 (4.6%) 24 (11%) 0.39 (0.11–1.34)
 M680I 5 (7.7%) 21 (9.6%) 0.78 (0.28–2.16)

MEFV Exon 2 mutation, n 21 (32.3%) 87 (39.9%) 0.72 (0.40–1.29)
 R202Q 17 (26.2%) 55 (25.2%) 1.05 (0.56–1.97)
 E148Q 4 (6.2%) 31 (14.2%) 0.40 (0.13–1.67)

CRP, mg/L (intervals) 3.21(3–9.44) 3.13 (0–5.46) 1.00 (0.99–1.01)
ESR, mm/h (intervals) 18 (8–30.5) 19 (8–28.25) 1.00 (0.98–1.02)
Amyloidosis, n 3 (4.6%) 7 (3.2%) 1.46 (0.37–5.81)
Arthritis 23 (35.4%) 77 (36%) 0.97 (0.55–1.74)
Colchicine dose, mg 1.5 (1.12–1.5) 1.5 (1–2) 0.92 (0.58–1.45)
Colchicine resistance, n 13 (22.8%) 42 (23.1%) 0.98 (0.48–2.00)
Attack count (last 3 months) 0 (0–2) 0 (0–2) 0.99 (0.87–1.14)
ISSF 1 (0–2) 1 (0–2) 1.18 (0.96–1.47)
Pras score 4 (3–5) 4 (3–6) 0.97 (0.84–-1.12)
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whereas it can be argued that these manifestations and 
the presence of SpA were not found to be associated with 
MEFV mutations. Additionally, older age is the main pre-
dictor of enthesitis, and disease severity is linked with 
protracted arthritis.
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 M680I 1 (3.7%) 25 (10%) 0.35 (0.04–2.66) –
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