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Abstract 

Background 
Familial Mediterranean fever (FMF) is an autosomal recessive autoinflammatory disorder caused by 
mutations in the MEFV gene. The disease is especially common among Mediterranean ancestry, 
mostly Armenian, Turkish, Jewish and Arab populations. We aimed to describe genotype pattern of 
FMF in the Jordanian children and to compare it with other populations. 

Materials and Methods 

A retrospective analysis of MEFV mutations in pediatric patients, who were below 14 years of age, 
diagnosed as FMF and followed up  at Queen Rania Children’s Hospital in Jordan between 2014 and 
2017. 

Results 

A total of 196 pediatric patients were diagnosed with FMF; 54% Females and 46% males. The mean 

age of patients was 7.8 ± 3.1 years; mean age at disease onset was 4.9 + 2.3 years old. MEFV gene 
mutations were homozygous in 47(24%) patients, heterozygous in 87(44.4%) patients, compound 
heterozygous in 55(28.1%), and negative genotype in 7(3.6%) patients. Five mutations were the most 
frequent; M694V, E148Q, M680I, M694I, respectively.  

Conclusion 

The five-founder FMF mutations were the most detected in Jordanian children but in different order 
than what had been reported. 
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1- INTRODUCTION 

     Familial Mediterranean fever (FMF) is 

one of the most common hereditary 

autoinflammatory syndromes; which are a 

group of disorders characterized by 

recurrent episodes of generalized 

inflammation in the absence of infectious 

or autoimmune causes (1). FMF is an 

autosomal recessive inherited disease that 

occurs as a result of point mutation in the 

Mediterranean Fever (MEFV) gene, on the 

short arm of chromosome 16 which 

encodes the protein called pyrin, and 

frequently occurs among ethnic groups 

living around the Mediterranean basin; 
Turks, Armenians, Jews and Arabs (2).  

The MEFV gene is composed of 10 exons, 

most of FMF mutations occur in exon 10, 

four of them are the most frequently 

identified in FMF patients: M694 V, 

V726A, M680I and M694I variants, and  

to date, more than 310 MEFV sequence 

variants have been reported (3). The order 

and percentage of MEFV gene mutations 

are different among each ethnic group, in 

this study we aimed to describe the pattern 

of MEFV gene mutations which had been 

identified in a clinically correlated FMF 

pediatric patients in Jordanian population. 

2- MATERIALS AND METHODS 

      A retrospective analysis was performed 

on medical records of 196 pediatric 

patients aged from 0-14 years, who were 

diagnosed as FMF at Queen Rania 

Children’s Hospital (the only children’s 

Hospital in Jordan) from 2014 through 

2017. Inclusion criteria of the study 

population were: patients who met 

validated Diagnostic Criteria of FMF in 

Childhood which had designed by a group 

of Turkish pediatric rheumatologists in 

2009, Jordanian and Arab ancestry, and 

were receiving colchicine for at least six 

months. Patients who missed follow up or 

had an alternating diagnosis were excluded 

from the study. This study was approved 

by the Jordanian Royal Medical Services 

Ethics committee number 8/5/2018, and 

informed consents were obtained from the 

patients legal guardians. All patients were 

tested for 12 mutations of MEFV gene, 

using the FMF STRIP ASSAY 

TM.VIENNA LAB DIAGNOSTICS 

GmbH, baseline tests were performed: 

complete blood count, kidney function 

test, liver function test, routine urine 

analysis urine culture and abdominal 

ultrasound. C-reactive protein, 

erythrocytes sedimentation rate, white 

blood cells count, and urine analysis were 

performed during attacks. All data were 

collected, tabulated and analyzed using 
Microsoft Excel sheet 2013. 

3- RESULTS 

      A total of 196 pediatric patients were 

diagnosed as FMF from January 2014 till 

June 2017; 106 (54%) were females, 90 

(46%) were males, all patients were 

Jordanian; Arab ethnicity. The mean age 

of patients was 7.8 ± 3.1 years, mean age 

at disease onset was 4.9 ± 2.3 years, the 

youngest patient at time of diagnosis was 6 

months old, and the oldest was 14 years 

old. The distribution of FMF mutations in 

196 patients is listed in Table.1, patients 

were classified into four categories based 

on FMF genotype: the most common 

pattern was heterozygous genotype in 

87(44.4%) patients followed by compound 

heterozygous in 55(28.1%), homozygous 

in 47(24%), and negative genotype in 

7(3.6%) patients. The most frequent 

genotypes in each category were: M694V 

in 34 (17.3%) patients as heterozygous, 

M694V-M694V in 32 (16.3%) patients as 

homozygous, and M694V-V726A in 15 

(7.7%) patients as compound 

heterozygous. The frequencies of mutant 

genotypes are shown in Figure.1, the most 

frequent five mutations had been detected: 

M694V, V726A, E148Q, M680I, M694I 

in 49.7%, 21.3%, 19.3%, 15.7%, and 
9.6%, respectively. 
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Table-1: MEFV mutations in Jordanian FMF children (n=196). 

Mutation Genotype NO. % 

Heterozygous 

M694V 34 17.3 

E148Q 21 10.7 

V726A 10 5.1 

M680I 10 5.1 

P369S 4 2.0 

A744S 3 1.5 

M694I 3 1.5 

P479L 1 0.5 

F479L 1 0.5 

Total 87 44.4 

Homozygous 

M694V-M694V 32 16.3 

V726A-V726A 6 3.1 

M680I-M680I 7 3.6 

E148Q-E148Q 1 0.5 

M694I-M694I 1 0.5 

Total 47 24.0 

Compound heterozygous 

M694V-V726A 15 7.7 

E148Q-M694V 6 3.1 

M694V-M694I 6 3.1 

E148Q-V726A 6 3.1 

M694I-M680I 6 3.1 

M680I-V726A 4 2 

M680I-M694V 3 1.5 

E148Q-A744S 3 1.5 

M694I- V726A 3 1.5 

R761H-M694V 1 0.5 

M694V-R761H 1 0.5 

M680I-E148Q 1 0.5 

Total 55 28.1 

Negative genotype 
 

7 3.6 
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Fig.1: The frequencies of mutant genotypes in Jordanian Children (n=196). 

 

4- DISCUSSION 

      We aimed in our study to describe the 

pattern of MEFV gene mutations in 

Jordanian children who had been 

diagnosed as FMF, and to compare it with 

other published data of different ethnic 

groups and populations. We abled to make 

a diagnosis of FMF in 196 children; 54% 

Females and 46% males, with a relatively 

high MEFV gene mutation positivity rate 

(96.4%). FMF is the most common 

monogenic autoinflmmatory disease in 

children, and its diagnosis is still 

challenging, to provide a diagnostic tool 

for children, a European initiative called 

Single Hub and Access point for pediatric 

Rheumatology in Europe (SHARE) was 

launched to optimize diagnosis and 

management of FMF in pediatric age 

group (4). SHARE emphasized on the role 

of genetics in supporting the diagnosis but 

not excluding FMF, also FMF genotype 

can partly explain clinical variability of the 

disease, for instance, M694V mutant 

patient is at risk of developing a severe 

phenotype. The distribution of MEFV 

mutations is quite similar in the Eastern 

Mediterranean populations where FMF is 

common, on the other hand MEFV 

mutations have different distribution in 

populations where FMF is rare like Japan 

(5). In our cohort the distribution of FMF 

mutations was in heterozygous pattern in 

44.4%, followed by compound 

heterozygous in 28.0%, homozygous in 

24%, and none had a complex alleles, this 

order is similar to what other pediatric 

studies had reported, but what was 

remarkable for our cohort a higher rate of 

mutation detection (96.4%) in comparison 

with reports from Egypt, Syria and the 

Eurofever Registry (85.7%, 71.8%, 87.4%, 

respectively) (6, 7, 8). Hasan A. Majeed 

and coworkers (2005) studied a 407 adult 

and pediatric FMF Arabic patients most of 

them were Jordanian, they reported 59% 

with positive genotype, the most common 

pattern was homozygous in 38% while 

compound heterozygous was reported only 

in 22%, this could be explained by, they 

test only for five mutations for their cohort 

(9). The five founder FMF mutations, 

M694V, M680I, M694I, V726A (in exon 

10), and E148Q (in exon 2) account for 

approximate 70% of FMF cases (10). In 

our cohort the five founder mutations order 

was: M694V, V726A, E148Q, 

M680I,M694I in 49.7%, 21.3%, 19.3%, 

15.7%, 9.6% respectively (Figure.1), a 

comparison of this result with different 

studies in different ethnic groups is listed 
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in Table.2. All studies reported that the 

five founder mutations were the most 

common, M694V mutation was in the first 

order, while others had different orders (7, 

9, 11-13). The point that was remarkable in 

our cohort, the higher rate of E148Q 

mutation (19.3%) in comparison with other 

reports in Arabs and non-Arabs ethnic 

groups. Evren Gumus had studied FMF 

patients, both Turkish and Syrian in South-

Eastern Region of Turkey after Syrian 

Civil war, he reported a different FMF 

mutations frequency and order: R202Q  

(24%), M694V (17%), E148Q (16%), 

M680I (10 %), and R761H (8%), than 

previously reported before the war, were 

the most frequent mutations were: R202Q 

(33.3%), M694V (22.6%), E148Q 

(22%),V726A (7.5%), and R761H (4.3%), 

also the author detected E148Q in 25% of 

Syrian patients which was higher than in 

Turkish patients (14). FMF clinical 

phenotype and genotype  in Japanese 

patients were different from Mediterranean 

populations disease phenotypes, the most 

frequently detected FMF mutation was 

E148Q, its frequency approximate 40%, 

the diversity of mutations in Japanese 

patients  suggested the difference in the 

clinical phenotypes from Mediterranean 

populations (15). 

 
   Table-2: Comparison of the most frequent FMF mutations in different populations. 

FMF studies 

(Reference) 

Number 

of 

Patients  

Study 

Population 

Country/ 

Ethnicity 

Mutations frequencies (%) 

M694V V726A M680I M694I E148Q 

Rami A. Jarjour  

et al. (7) 
103 Pediatric 

Syria 

Syrian 
36.4 10.7 14 11.6 14.9 

Hasan A. Majeed 

et al. (9) 
239 

Adult and 

pediatrics 

Jordan 

Arab 
38 15 1 10 8.3 

Kenan Barut et al. 

(11) 
708 Pediatric 

Turkey 

Turkish 
53.8 7.8 12.8 -- 7.5 

M. Medlej-Hashim 

et al. (12) 
640 

Adult and 

pediatrics 

Lebanon 

Lebanese 
30.3 19.4 7.4 12.8 8.3 

Farhad Salehzadeh 

(13) 
403 

Adult and 

pediatrics 

Iran 

Iranian 
20.9 12.7 10.3 2.1 10.7 

Current study  196 Pediatric 
Jordan 

Jordanian 
49.7 21.3 15.7 9.6 19.3 

 

 

5- CONCLUSION 

      Our study showed that the five founder 

FMF mutations were the most detected in 

Jordanian children, the highest frequency 

was M694V, and a higher frequency of the 

E148Q mutation was seen than other 
reports among Arabs. 
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