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ABSTRACT

Objectives: This study aims to describe the effects of concomitant disorders on the course of familial Mediterranean fever (FMF) and the relevance 
of genotype on these associations.
Patients and methods: Files of 494 FMF patients (257 males, 237 females; mean age 12.8±1.94 years; range 1.6 to 23 years) were retrospectively 
examined. Age of diagnosis, sex, MEditerrenean FeVer (MEFV) mutations, colchicine dosage, disease severity score and concomitant diseases in FMF 
course were recorded. FMF diagnoses were based on Tel-Hashomer criteria and disease severity was determined by international severity scoring 
system for FMF. Patients were divided into two groups as M694V positives and M694V negatives. We compared the groups in terms of accompanying 
illnesses, MEFV mutations, and disease severity scores among five concomitant diseases: juvenile idiopathic arthritis (JIA), asthma, Henoch-Schonlein 
purpura, periodic fever, aphthous stomatitis, pharyngitis and adenitis (PFAPA) syndrome, and others.
Results: The mean age at diagnosis was 8.7±1.9 years. Eighty-five patients (17.2%) had accompanying diseases including JIA, asthma, PFAPA 
syndrome, and Henoch-Schonlein purpura. Mean disease severity scores were 2.4±1.1 in patients with only FMF and 3.0±1.5 in patients with 
concomitant disorders (p=0.001). Patients with concomitant JIA showed the highest severity scores (4.3±1.6). A statistically significant difference 
was found with one-way analysis of variance.
Conclusion: Our findings indicate that concomitant diseases, particularly JIA, influence FMF severity. Therefore, it may be beneficial to focus on 
diagnosis and treatment of comorbid inflammatory diseases, which may worsen the course of FMF.
Keywords: Children; concomitant; familial Mediterranean fever; severity.

Familial Mediterranean fever (FMF) is a monogenic 
autoinflammatory disease characterized by 
recurrent fever and serositis attacks. Ethnicity is 
important in FMF, which affects the Mediterranean 
region; particularly Turks, Arabs, Jews and 
Armenians.1 Mutations of MEditerrenean FeVer 
(MEFV) gene coding pyrin protein are located on 
chromosome 16p.3.3.2

Pyrin protein is thought to be a negative 
regulator on inflammatory pathways and 
mutant pyrin causes inflammasome activation, 

thus interleukin 1b production.3,4 A Turkish 
nationwide cohort described the associations 
between Henoch-Schonlein purpura (HSP), 
polyarteritis nodosa, Behçet disease, chronic 
arthritis, systemic lupus eritematosus (SLE), 
enthesitis-related arthritis (ERA), uveitis and 
inflammatory bowel disease (IBD) with FMF.5 
In this study, we aimed to describe the effects 
of concomitant disorders on the course of 
FMF and the relevance of genotype on these 
associations.
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PATIENTS AND METHODS

A total of 494 children with FMF (257 males, 
237 females; mean age 12.8±1.94 years; 
range 1.6 to 23 years) followed-up in pediatric 
rheumatology department were enrolled between 
August 2016 and April 2017. Diagnosis was 
based on Tel-Hashomer criteria and disease 
severity was determined by international severity 
scoring system for familial Mediterranean fever 
(ISSF), which has been validated in children 
recently. FMF severity scores were classified 
in three categories: mild (≤2), moderate (3-5) 
and severe (≥6).6,7 Medical files of patients 
were retrospectively examined including age 
of diagnosis, onset age of symptoms, sex, 
MEFV mutations, colchicine dosage, disease 
severity scores, and concomitant diseases in 
FMF course. The study protocol was approved 
by the Çukurova University Faculty of Medicine 
Ethics Committee. A written informed consent 
was obtained from each patient. The study was 
conducted in accordance with the principles of 
the Declaration of Helsinki.

Patients were divided into two groups 
according to M694V mutations as M694V 
positives (group 1) and M694V negatives 
(group 2). Groups were compared in terms of 
accompanying illnesses. Additionally, disease 
severity scores were compared between patients 
with or without concomitant diseases.

Juvenile idiopathic arthritis (JIA) was diagnosed 
according to International League of Associations 
for Rheumatology criteria in children younger 
than 16 years, with at least six-week arthritis 
without any other causes.8 Arthritis lasting longer 
than six weeks with radiological changes and 
which was unresponsive to colchicine and short 
courses of antiinflammatory drugs were evaluated 
as coincidental JIA. HSP was diagnosed by 2010 
European League Against Rheumatism/ Paediatric 
Rheumatology INternational Trials Organisation/ 
Paediatric Rheumatology European Society 
criteria in patients with purpura particularly 
in lower extremities with one of the following 
criteria: abdominal pain, arthritis/arthralgia, 
immunoglobulin A deposits in biopsy or renal 
involvement.9 Attacks of periodic fever, aphthous 
stomatitis, pharyngitis and adenitis (PFAPA) 
syndrome were distinguished from FMF attacks 
by presence of oral aphthous ulcers, pharyngitis 

or adenitis. Other concomitant diseases were 
diagnosed by their specialists.

Peripheral blood was collected with 
ethylenediaminetetraacetic acid-treated tubes from 
all patients and deoxyribonucleic acid was isolated 
from peripheral blood lymphocytes. The entire 
MEFV gene was sequenced by Sanger sequencing 
technique (3130XL, Applied Biosystems, Foster 
City, Califonia, USA). Moreover, PolyPhen-2 
(Polymorphism Phenotyping v2), Sorting 
Intolerant from Tolerant and MutationTaster 
in-silico tools were used for the analyses of novel 
mutations. Family screening was performed due 
to the outcome of the silico analysis, in which the 
mutation was considered to be the probable cause 
of disease.

Table 1. Genotypes of 494 familial Mediterranean 
fever patients

M694V M694V 83 16.8
 R202Q 58 11.8
 M680I 12 2.4
 V726A 10 2.1
 E148Q 9 1.8
 M694I 3 0.6
 - 26 5.3

M680I M680I 10 2.1
 R202Q 6 1.2
 V726A 7 1.4
 E148Q 3 0.6
 - 6 1.2

E148Q E148Q 12 2.4
 R202Q 18 3.6
 V726A 2 0.4
 M694I 2 0.4
 - 60 12.2
M694I
 M694I 4 0.8
 - 4 0.8

V726A V726A 3 0.6
 R761H 1 0.2
 - 16 3.2
R761H - 13 2.6
R202Q - 85 17.2
I641F I641F 1 0.2
P369S - 5 1.0
A744S - 4 0.8
E366K - 3 0.6
K695R - 1 0.2
No mutations  27 5.5
Total  494 100

MEFV: MEditerranean FeVer.

 MEFV mutations n %
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Statistical analysis

All analyses were performed using IBM 
SPSS version 20.0 statistical software package 

(IBM Corp., Armonk, NY, USA). Categorical 
variables were expressed as numbers and 
percentages, whereas continuous variables were 
summarized as mean and standard deviation 
and as median and minimum-maximum where 
appropriate. Chi-square test was used to compare 
categorical variables between groups. The 
normality of distribution for continuous variables 
was confirmed with the Kolmogorov-Smirnov 
test. For comparison of continuous variables 
between two groups, the Student's t-test or 
Mann-Whitney U test was used depending on 
whether the statistical hypotheses were fulfilled 
or not. For comparison of continuous variables 
among more than two groups, analysis of variance 
was performed. If any statistically significant 
difference was present, Tukey correction was 
conducted. For non-normal distributed data, 
Kruskal-Wallis test was used to compare more than 
two groups. The statistical level of significance 
for all tests was considered to be 0.05.

RESULTS

Mean age at diagnosis was 8.7±1.93 years 
(range, 0.5-17). Additionally, mean age at onset 
was 5.5±3.7 years (range, 2 months-16 years). 

Table 2. List of accompanying diseases in 85 familial 
Mediterranean fever patients

Juvenile idiopathic arthritis 27 5.5
Asthma 16 3.2
Henoch-Schönlein purpura 12 2.4
Periodic fever, aphthous stomatitis, 

pharyngitis, adenitis syndrome 6 1.2
Vesicoureteral reflux 4 0.6
Sickle cell trait 2 0.4
Gastritis 2 0.4
Ulcerative colitis 1 0.2
Celiac disease 1 0.2
Psoriasis 1 0.2
Cystic fibrosis 1 0.2
Selective IgA deficiency 1 0.2
Secondary amyloidosis 1 0.2
Neurofibromatosis type 1 1 0.2
Hyper IgE syndrome 1 0.2
Dyserythropoietic anemia 1 0.2
Glucose-6-phosphate dehidrogenase deficiency 1 0.2
Autoimmune hepatitis 1 0.2
Wilms tumor 1 0.2
Ureteropelvic stenosis 1 0.2
Recurrent Intussusception 1 0.2
Epilepsy 1 0.2
Total 85 17.2

IgA: Immunoglobulin A; IgE: Immunoglobulin E.

Diseases n %

Table 3. M694V positivity among groups including different concomitant diseases

M694V negative 17 63 10 62.5 5 41.7 6 100 10 41.7
M694V positive 10 37 6 37.5 7 58.3 0 0 14 58.3
Total 27 100 16 100 12 100 6 100 24 100

JIA: Juvenile idiopathic arthritis; HSP: Henoch-Schönlein purpura; PFAPA: Periodic fever, aphthous stomatitis, pharyngitis and adenitis syndrome.

 JIA Asthma HSP PFAPA Others

 n % n % n % n % n %

Table 4. Influence of different concomitant diseases on international severity scoring 
system for familial Mediterranean fever scores and colchicine requirements

Familial Mediterranean fever
JIA 4.3±1.6 1.0±0.3
Asthma 2.6±1.4 1.0±0.3
HSP 2.1±1.0 1.1±0.3
PFAPA 2.5±0.8 0.7±0.2
Other 2.5±0.9 0.8±0.3

JIA: Juvenile idiopatic arthritis; HSP: Henoch-Schönlein purpura; PFAPA: Periodic fever,aphthous stomatitis, 
pharyngitis, adenitis syndrome; Mean ISSF severity scores among concomitant diseases (ANOVA, p=0.001), with 
Tukey correction Severity scores in JIA group > Asthma, HSP, PFAPA and other groups (p=0.001; p=0.05). Mean 
colchicine dosages (mg) among concomitant diseases (ANOVA, p=0.35), with Tukey correction.

Concomitant diseases  ISSF severity score Mean colchicine dosage (mg)

 Mean±SD Mean±SD
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Distributions of MEFV mutations were shown in 
Table 1.

Mean severity score was 2.49±1.18 (range, 0-7). 
Of the patients, 263 (53.2%) had mild, 227 (46%) 
had moderate, and only four (0.8%) had severe 
disease. Mean required colchicine dosage was 
1.0±0.26 mg per day, which was statistically 
similar between patients with or without 
comorbid diseases. Eighty-five patients (17.2%) 
had accompanying diseases in FMF course, most 
commonly JIA, asthma and HSP (Table 2). 
Concomitant disease rates were similar between 
M694V positive and M694V negative cases; 
18.5% (n=37) and 16.4% (n=48), respectively 
(p=0.54) (Table 3). Among 27 patients with 
concomitant JIA, two (7.4%) had sacroiliitis and 
13 (48%) and nine (33.3%) were treated with 
methotrexate and etanercept, respectively.

Mean disease severity scores were 2.38±1.07 
in patients with only FMF and 3.02±1.52 in 
patients with concomitant disorders (p=0.001). 
A statistically significant difference was found with 
one-way analysis of variance. Tukey correction 
was performed for mean disease severity 
scores between groups. Disease severity scores 
and colchicine dosages between the types of 
concomitant diseases (Table 4).

DISCUSSION

Familial Mediterranean fever is the first 
genetically described and most common periodic 
fever syndrome in the world.4 FMF is very 
common in Turkey with a prevalence of 1/1000 
and a carrier rate of 20%. Tunca et al.5 worked 
on a large cohort of 2716 FMF patients and 
13.5% of them had accompanying diseases 
(HSP in 2.7%, polyarteritis nodosa [PAN] in 
0.9%, Behçet disease in 0.5%, JIA in 1.3%, 
seronegative spondyloarthropathy in 2.3%, 
acute poststreptococcal glomerulonephritis in 
0.4%, uveitis in 0.2%, SLE in 0.1%, and IBD 
in 0.1%). In our study, coexistence rates with 
HSP and ulcerative colitis were 2.4% and 0.2%, 
respectively, and similar with the literature. 
However, we diagnosed JIA in 5.5% of patients, 
higher than mentioned in previous studies. This 
result may be due to the fact that seronegative 
spondyloarthropathy has been classified in JIA, 
ERA currently. Barut et al.10 similarly found a 

higher presence of JIA in 8% of FMF patients in 
a recent single-center study.

In a recent study from Turkey, autoantibodies for 
celiac disease were investigated and if necessary, 
intestinal biopsy was performed in 303 children 
with FMF. None of the patients were diagnosed 
as celiac disease.11 In the present study, only one 
patient (0.2%) had celiac disease; so, a clinical 
association cannot be suggested due to the low 
rate of this comorbidity.

Several studies showed associations between 
FMF and IBD; however, to our knowledge, 
relevance on FMF severity was not studied 
before.12,13 In a study, coexistence of FMF 
with Chron disease (CD) was correlated with 
younger diagnosis age of IBD; however, intestinal 
involvement and complication rates were not 
affected by presence of FMF. On the other 
hand, FMF attack frequency and persistent 
proteinuria were higher in FMF patients with 
CD than only FMF patients; this may be due to 
additive inflammation of CD on FMF course.14 
We diagnosed ulcerative colitis in one (0.2%) of 
85 patients, with homozygote M694V mutation. 
However, we did not study the effects of IBD 
on FMF course because of insufficient rate of 
comorbidity.

Vasculitis, particularly PAN and HSP have 
been frequently reported with FMF. Yalçinkaya et 
al.15 previously showed that 38% of 29 patients 
with PAN carried at least one MEFV mutation 
and 13.7% of them were homozygote for MEFV. 
Nevertheless, PAN was not present among the 
accompanying diseases in our study.

MEditerrenean FeVer mutations were detected 
in approximately 13-34% of patients with HSP, 
with a homozygosity rate of 4-6% in previous 
studies.16-19 However, associations between HSP 
and FMF severity were not discussed before. In 
our study, clinical worsening was not reported 
among patients with accompanying HSP and we 
have found a relatively high dose of colchicine 
requirement; however, this difference was 
statistically insignificant.

In a recent study, 12.8% of FMF patients 
were reported to have a concomitant disease 
(5% vasculitis, 3.5% JIA, 1.16% IBD, and 0.66% 
asthma). Researchers also found that M694V 
mutation had a susceptibility to associated 
diseases.20 Asthma prevalence was higher (3.2%) 
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in our cohort and we thought that this difference 
may be due to climate and environmental 
differences.

Concurrent disorders were found more 
frequently along with M694V mutations in FMF 
patients in another adult study. However, effects 
of concurrent disease and its subtypes on FMF 
course were not studied.21

Our previous study confirmed that M694V 
mutations associated with more severe course 
in FMF patients.22 In the present study, M694V 
mutations had no relevance on presence or 
types of accompanying diseases. Therefore, 
we suggest that patients with concomitant 
disorders had a severe disease course unrelated 
with M694V mutations. Furthermore, diseases 
were classified into five groups, concomitant 
JIA group showed higher severity scores than 
asthma, PFAPA syndrome, HSP, and other 
diseases. We suggest that the influence of 
JIA on FMF severity may be due to chronic 
inflammation of JIA.

Our study has some limitations. Firstly, we 
cannot be sure if concomitant JIA exacerbates 
FMF course or highly active FMF causes JIA. 
We preferred the recent ISSF, not including 
arthritis as a criterion, which may lead to wrong 
assessment in patients with concomitant JIA. 
Another question was if chronic arthritis was 
a comorbid situation or a rare finding of FMF. 
The most common joint involvement in FMF is 
recurrent, self-limiting arthritis and persistence 
of FMF arthritis was reported in case reports 
and series previously. Protracted arthritis of 
FMF cannot be distinguished from other chronic 
arthritis by clinical, radiological, or histological 
interventions.23-25 According to the self-remitting 
course of FMF, arthritis lasting longer than six 
weeks with radiological changes and which was 
unresponsive to colchicine and short courses 
of antiinflammatory drugs were evaluated as 
coincidental JIA in the present study.

In conclusion, although several studies 
have suggested that MEFV mutations variably 
predispose not only to FMF but also other 
diseases, MEFV mutations did not influence the 
concomitant diseases in our study. However, we 
have found that concomitant diseases, particularly 
JIA, influenced FMF severity. Therefore, it may 
be beneficial to focus on diagnosis and treatment 

of comorbid inflammatory diseases, which may 
worsen the course of FMF.

Declaration of conflicting interests

The authors declared no conflicts of interest with 
respect to the authorship and/or publication of this 
article.

Funding

The authors received no financial support for the 
research and/or authorship of this article.

REFERENCES

1.  Giancane G, Ter Haar NM, Wulffraat N, Vastert 
SJ, Barron K, Hentgen V, et al. Evidence-based 
recommendations for genetic diagnosis of familial 
Mediterranean fever. Ann Rheum Dis 2015;74:635-41.

2.  Ancient missense mutations in a new member of 
the RoRet gene family are likely to cause familial 
Mediterranean fever. The International FMF 
Consortium. Cell 1997;90:797-807.

3.  Centola M, Wood G, Frucht DM, Galon J, 
Aringer M, Farrell C, et al. The gene for familial 
Mediterranean fever, MEFV, is expressed in 
early leukocyte development and is regulated 
in response to inflammatory mediators. Blood 
2000;95:3223-31.

4.  Ben-Chetrit E, Levy M. Familial Mediterranean fever. 
Lancet 1998;351:659-64.

5.  Tunca M, Akar S, Onen F, Ozdogan H, Kasapcopur 
O, Yalcinkaya F, et al. Familial Mediterranean fever 
(FMF) in Turkey: results of a nationwide multicenter 
study. Medicine (Baltimore) 2005;84:1-11.

6.  Livneh A, Langevitz P, Zemer D, Zaks N, Kees 
S, Lidar T, et al. Criteria for the diagnosis of 
familial Mediterranean fever. Arthritis Rheum 
1997;40:1879-85.

7.  Demirkaya E, Acikel C, Hashkes P, Gattorno M, 
Gul A, Ozdogan H, et al. Development and initial 
validation of international severity scoring system for 
familial Mediterranean fever (ISSF). Ann Rheum Dis 
2016;75:1051-6.

8.  Petty RE, Southwood TR, Manners P, Baum J, Glass 
DN, Goldenberg J, et al. International League of 
Associations for Rheumatology classification of juvenile 
idiopathic arthritis: second revision, Edmonton, 2001. 
J Rheumatol 2004;31:390-2.

9.  Ozen S, Pistorio A, Iusan SM, Bakkaloglu A, Herlin 
T, Brik R, et al. EULAR/PRINTO/PRES criteria for 
Henoch-Schönlein purpura, childhood polyarteritis 
nodosa, childhood Wegener granulomatosis and 
childhood Takayasu arteritis: Ankara 2008. Part 
II: Final classification criteria. Ann Rheum Dis 
2010;69:798-806.



287The Influence of Concomitant Disorders on Familial Mediterranean Fever

10.  Barut K, Sahin S, Adrovic A, Sinoplu AB, Yucel 
G, Pamuk G, et al. Familial Mediterranean fever in 
childhood: a single-center experience. Rheumatol Int 
2017 Aug 21.

11. Sahin Y, Adrovic A, Barut K, Kutlu T, Cullu-Cokugras 
F, Sahin S, et al.The frequency of the celiac disease 
among children with familial Mediterranean fever. 
Mod Rheumatol 2017;27:1036-9.

12.  Uslu N, Yüce A, Demir H, Saltik-Temizel IN, Usta 
Y, Yilmaz E, et al. The association of inflammatory 
bowel disease and Mediterranean fever gene 
(MEFV) mutations in Turkish children. Dig Dis Sci 
2010;55:3488-94.

13.  Beer ÖF, Çoku¤ra FÇ, Kutlu T, Erginöz E, Gülcü 
D, Kasapçopur Ö, et al. Association of familial 
Mediterranean fever in Turkish children with 
inflammatory bowel disease. Turk Pediatri Ars 
2014;49:198-202.

14.  Fidder HH, Chowers Y, Lidar M, Sternberg M, 
Langevitz P, Livneh A. Crohn disease in patients with 
familial Mediterranean fever. Medicine (Baltimore) 
2002;81:411-6.

15.  Yalçinkaya F, Ozçakar ZB, Kasapçopur O, Oztürk A, 
Akar N, Bakkalo¤lu A, et al. Prevalence of the MEFV 
gene mutations in childhood polyarteritis nodosa. 
J Pediatr 2007;151:675-8. 

16.  Ozçakar ZB, Yalçinkaya F, Cakar N, Acar B, 
Kasapçopur O, Ugüten D, et al. MEFV mutations 
modify the clinical presentation of Henoch-Schönlein 
purpura. J Rheumatol 2008;35:2427-9.

17.  Bayram C, Demircin G, Erdo¤an O, Bülbül M, Caltik 
A, Akyüz SG. Prevalence of MEFV gene mutations 
and their clinical correlations in Turkish children 
with Henoch-Schönlein purpura. Acta Paediatr 

2011;100:745-9.
18.  Dogan CS, Akman S, Koyun M, Bilgen T, Comak 

E, Gokceoglu AU. Prevalence and significance of the 
MEFV gene mutations in childhood Henoch-Schönlein 
purpura without FMF symptoms. Rheumatol Int 
2013;33:377-80.

19.  Gershoni-Baruch R, Broza Y, Brik R. Prevalence and 
significance of mutations in the familial Mediterranean 
fever gene in Henoch-Schönlein purpura. J Pediatr 
2003;143:658-61.

20.  Güncan S, Bilge N, Cansu DÜ, Kaifo¤lu T, 
Korkmaz C. The role of MEFV mutations in the 
concurrent disorders observed in patients with 
familial Mediterranean fever. Eur J Rheumatol 
2016;3:118-121.

21.  Inal A, Yilmaz M, Kendirli SG, Altintas DU, 
Karakoc GB. The clinical and genetical features 
of 124 children with Familial Mediterranean fever: 
experience of a single tertiary center. Rheumatol Int 
2009;29:1279-85.

22.  Özçakar ZB, Çakar N, Uncu N, Çelikel BA, Yalçinkaya 
F. Familial Mediterranean fever-associated diseases in 
children. QJM 2017;110:287-90.

23.  Garcia-Gonzalez A, Weisman MH. The arthritis of 
familial Mediterranean fever. Semin Arthritis Rheum 
1992;22:139-50.

24.  Daysal S, Akcil G, Goker B, Haznedaroglu S, Ercan 
N, Ozturk MA. Infliximab therapy in a patient with 
familial Mediterranean fever and chronic hip arthritis. 
Arthritis Rheum 2005;53:146-7.

25.  Sakallioglu O, Duzova A, Ozen S. Etanercept 
in the treatment of arthritis in a patient with 
familial Mediterranean fever. Clin Exp Rheumatol 
2006;24:435-7.


