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Abstract
Familial Mediterranean Fever (FMF) is an inherited, recessively transmitted 

in flammatory con dition usually occurring in populations from Mediterranean decent 
(Armenian, Arab, Jewish, Greek, Turkish and Italian populations). Identification of 
MEFV gene mu tations has been of tremendous help for early di ag no sis of most cases. 
The frequency of FMF is different. The prevalence of heterozygous carriers of one 
of the mutations of MEFV gene is as high as 1 in 5 healthy in di viduals in Armenia. 
Genetic testing of this rare Mendelian disorder (MIM no 249100) is effi cient for early 
and prenatal diagnosis of the disease, es pe cially for atypic cases, for carrier screening 
and pregnancy planning since certain mutations have been shown to have significant 
correlation with renal amyloidosis (RA), the most se vere possible mani fes tation of 
FMF. Also genetic testing is very important for colchicine therapy correction. Twelve 
MEFV mutations are identified in 7000 Armenian FMF patients. Investigation of 
MEFV mutations in FMF pa tients (heterozygotes, ho mozy gotes and com pound 
het erozy gotes) in comparison with healthy in di viduals revealed the most frequent 
mutations and genotypes, and the information was received about the het erozy gous 
carriers and genotype - phenotype correlation. In heterozygote carriers the most 
prevalent and se vere cases are caused by the presence of a single M694V mutation. 
Our results could confirm that the MEFV gene analysis provides the first objective 
di ag nos tic criterion for FMF (char ac ter ization of the two MEFV mutated alleles in 
more than 90% of the patients). Molecular testing is also used to screen the MEFV 
gene for mutations in patients with a clinical suspicion of FMF.  We also demonstrated 
the un fa vorable prognostic value of the M694V homozygous geno type, and provided 
the first molecular evidence for incomplete penetrance and pseudo-dominant trans-
mission of the disease. Overall, these data, which con firm the involvement of the 
MEFV gene in the development of FMF, should be essential in clinical prac tice, 
leading to new ways of management and treatment of FMF pa tients. 
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been documented in the Online Cata logue of 
Men de lian Inheritance in Man (OMIM). The 
num ber of disease genes in creases and now is 
over 1000. Many still re main to be de scribed 
(Brunner H., 2007; McKusick V., 2007).

Center of Medical Genetics and Primary 
Health Care of Armenia has experience for 
many years in genetic testing of different in her ited 

Introduction
Medical genetics concerns the re la tionships 

that exist between human genes, the variations 
and mutations that occur within these genes, 
and the phenotypes that result from these muta-
tions. At least 5000 mo no genic dis eases have 
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as one of attractive targets in Human Genome 
project, due to its defined regulatory role in the 
in flammatory response (Kastner D. et al., 2005). 

The mechanisms are specific for each type 
of these diseases. Among systemic autoinflam-
matory diseases there are the he redi tary pe ri odic 
fever syndromes, which in clude FMF and the 
following nosologies:

– TNF-Receptor-Associated Periodic Fe ver 
Syn drome (TRAPS, MIM 142680,) or FHF 
(Familial Hiberian Fever) spreads within non-
Medi terra nean origin populations. The type of 
in her itance of TRAPS is autosome-dominant. 
Mu tations of TNF RSF 1A gene, located at the 
shor t  arm of  chro mosome 12,  affect  the 
TNFRSF1A protein with cys teine sub sti tutions 
(TNF-re ceptor su per family type 1A).

– Hyperimmunoglobulinemia D (MIM 
260920) or Dutch type periodic fever and pe ri odic 
fe ver syn drome (HIDS), is char ac terized by 
the high serum level of IgD, with a domi nant 
mode of in her itance. The deficiency of the 
mevalonate ki nase enzyme is cased by mu tations 
in the MVK gene localized on chro mosome 12. 
MVK is the first committed en zyme of cho les-
terol bio syn the sis.

– Three cryopyrin-associated periodic 
syndromes with common signs like recurrent 
ur ti caria or urticaria-like eruption are caused 
by the mutations in CIASI gene (cold-induced 
autoinflammatory syn drome) localized on chro-
mosome 1. The CIASI gene encodes PYPAF1/
cryopirin pro tein:

a. Muckle-Wells syndrome mani fests via  
urticaria, rheumatoid arthtritis and nerve  deafness.

b. Familial Cold Autoinflammatory Syn-
drome/Familial Cold Urticaria (FCAS/FCU) is  
the mildest clinical form.

c. Chronic Infantile Neurological Cu ta neous 
and Articular/Neonatal Onset Multisystemic 
Inflammatory Disease (CINCA/NOMID) is  the 
most se vere dis ease associated with neonatal 
skin rush, neu ro logical and articular symptoms. 

dis or ders. The main goal of genetic and clinical 
in vestigations is reg is tration of fre quency and 
struc ture of he redi tary pathology in Ar me nian 
popu lation.

De tection of het erozy gous carriers of re cessive 
mutations and mo lecu lar in ves ti gation of sev-
eral dis eases such as he redi tary auto in flammatory 
and neu ro mus cu lar dis or ders, mainly FMF, 
can cer, cys tic fibrosis, birth de fects, men tal 
retardation, infectious dis eases, as well as ma jor 
mutations predis posing to venous throm bo sis, 
etc. is carried out. 

FMF is one of the crucial so cial and health 
care problems for Armenian population as 
historically endemic disease. Every week 35-50 
new cases of FMF are registered at the Cen ter of 
Medical Ge netics and Primary Health Care.

FMF is characterized by recurrent epi sodes 
of fe ver and systemic inflammation. FMF as 
the nosological form was described by Siegal 
in 1945 (Siegal S., 1945); its familial cases and 
le thal re nal complications were described by 
Cattan and Mamou in 1951 (Cattan R., Mamou 
H., 1951). The gene MEFV, causing FMF, was 
mapped to chro mosome 16p13.3 by positional 
cloning (French FMF Con sor tium, 1997; In ter-
na tional FMF Con sor tium, 1997) and over 80 
FMF-associated MEFV mu tations have been 
identified. The 60 kb tran scrip tional unit in 
MEFV inter val was iden tified on the basis of 
ge nomic se quence analysis and exon trapping. 
Hap lo type and mu ta tional analyses showed 
an ces tral relationships among carrier chro mo-
somes that have been sepa rated for centuries 
(Kastner D., 1998). 

FMF is a prototype for several hereditary 
recurrent fever syndromes, also known as 
autoinflammatory syndromes with permanent 
ge netic defects, accompanied by in ter mitted 
bouts of fe brile serositis with focal organ, 
mus cu losk el etal sys tem and skin involvement. 
FMF is the first dis or der among different pe ri odic 
in flammatory fevers caused by MEFV gene 
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lar and mo lecu lar manifestation of FMF off 
colchicine in cludes in creased protein’s cleavage, 
upregulation of proin flammatory cytokines, 
in cluding IL-12p70 and TNF and neutrophil 
ac ti vation. 

Mutational study has revealed the strong 
correlation between the clinical severity and 
di agnostic criteria of the disease, including 
de vel opment of re nal amyloidosis in individuals 
with different MEFV genotypes. 

We participated at the creation of web-based 
In ter na tional Project denoted “Meta-FMF” in 
2000, com posed of 12 experts in the field of 
FMF (Pugnere D. et al., 2006). This project, 
es tab lished by Prof. Isabelle Touitou (Touitou I. 
et al., 2006) includes in ter na tional collabo ration 
be tween clinicians, ge neti cists, com puter sci en-
tists and stat is ticians. The re sults of this project 
have revealed that some allele com bi nations at 
the MEFV locus con trib ute to se verity of FMF 
manifes tations, no ta bly RA. In Ar me nia, Is rael 
and Arabian coun tries, M694V ho mozy gosity 
re mained an aggra vating factor for re nal amy-
loidosis (Touitou I. et al., 2007).

In the presented study MEFV mutations in 
FMF patients (homozygotes and compound 
heterozy gotes) in comparison with healthy 
carriers of two mu tations were investigated. 
The mo lecu lar analy sis of MEFV mutations 
in a group of healthy in di viduals was performed 
to reveal the fre quency of total carriers in Ar me-
nian popu lation.

Material and Methods
Present study provides the identification and 

dis tri bution of twelve MEFV gene mutations 
in in de pen dent alleles among 7000 probands 
suffered from FMF collected from different 
re gions of Armenia. An ongoing survey gives 
the information on fre quency of MEFV mu tations 
carriers and reveals genotype-phe no type corre-
lation. The average age of the patients was 30.5 
years. The male/female ratio is 1.16, which 
indicates the existence of re duced pen etrance 

Di ag no sis is based on the specific clinical and 
mo lecu lar-ge netic data.

– PFAPA  syndrome of Periodic Fever, 
Apthtous sto ma ti tis, Pharyngitis, and cervical 
Adenopathy.      

– Syndrome of Pyogenic Arthritis with 
Pyo derma gangrenosum and Acne (PAPA) and 
Blau syndrome.

Amyloidosis (AA) remains a severe compli-
cation of these disorders apart from HIDS 
(Grateau G., 2004).

The main mutational ”hotspots” of MEFV 
gene were identified at codons 694, 680, 148 
(Toiutou I., 2001). Several classes of genes, 
respon sible for the regu lation of transcription, 
apoptosis, in flammatory re sponse and the struc-
tural de vel opment of muscle cells are iden tified 
and ex press decreased func tional lev els in FMF 
patients (Kastner D., 2005). Some upregulated 
genes in volved in the de fense and in flammatory 
re sponses were also found (Chae J., 2006).

Mansfield et al. (2001) proposed that the 
coding protein, pyrin or marenostrin, which is 
con sti tuted of 781 amino acids and one of the 
mem bers of nuclear factors family  ho molo gous 
to the Ro52 antigen, regu lates the in flammatory 
responses at the level of leu ko cyte cytoskeletal 
organization. Pyrin, the protein mutated in FMF, 
regulates caspase-1 ac ti vation and IL-1  pro duction 
through interaction of N-terminal mo tif with 
ASC adaptor protein. This protein nor mally 
acts as a mediator in con trolling in flammation 
and is pro duced inside neu tro phils, eosi no phils, 
mono cytes with cytoskeleton. A mu tated pyrin 
probably leads to un controlled in flammation. 
C-ter mi nal B30.2 domain binds and inhibits the 
cata lytic activity of caspase, and three common 
FMF-asso ciated B30.2 mutations attenuate this 
effect (Chae J., 2006).

FMF is unique in its susceptibility to the 
colchicine as the microtubule inhibitor. Accord-
ing to the data of Kastner et al. (2006), the pyrin 
is colocalized within microtubules. Early cellu-
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in affected fami lies (Cazeneuve C. et al., 1999).
Genetic investigation of the FMF mu tations 

in group of 450 healthy individuals helped to 
reveal the ex tremely high overall carrier rate 
(0.21 or 1:5) in Armenia. We compared our 
data with the fre quency of particular MEFV 
mutations and their dis tri bution in different 
populations of the Medi terra nean region (Aksen-
tijevich I. et al., 1999; Kastner D. et al., 2006; 
Dervichian M. et al., 2003; Konstantopoulos K. 
et al., 2003; Yilmaz E. et al., 2001). 

The rate of carriers of FMF mutations in 
Ar me nians was as high as in North African and 
Iraqi Jews, Turks, but lower than in Ashkenazi 
Jews (1:4.5), Moroccan Jews (1:3.5) and Mus lim 
Ar abs (1:4.3) (Gershoni-Baruch R. et al., 2001). 

We have estimated the distribution of the 
most common MEFV gene mutations among 
healthy in di viduals, including M694V (4.7%); 
V726A (4.6%); M680I (1.8%);  R761H (0.2%)  
in exon 10; F479L (0.4%) in exon 5; P369S 
(4.9%) in exon 3; E148Q (3.4%) in exon 2 
(Hayrapetyan H., 2002). 

We have revealed that the penetrance of MEFV 
gene mutations depends on the type of muta-
tions involved in the pathogenesis of  FMF in 
Armenian population. Among 450 controls we 
detected P369S rare mutation in complex alle-
les, suggesting that this mutation might ame lio-
rate the phenotypic effect of exon 10 mu tations. 
P369S mutation is the most common in the 
nor mal population (4.9%), but is less fre quently 
rep re sented in the patients (0.1%). Investigation 
of the frequency of mutations among FMF 
pa tients and healthy in di viduals suggests that 
E148Q mutation is associated with a mild phe no-
type, as well as P369S mu tation was found in 
the most part of asymptomatic carriers. Evalu-
ation of the phenotypic features de pending on 
the presence of P369S mu tation, showed the 
presence of seven pa tients with the FMF clini-
cal picture: four het erozy gous carriers for P369S 
mutation; two com pound heterozy gotes with 

in fe males. The clinical di ag no sis of FMF was 
per formed according to the clinical criteria 
es tab lished by Livneh et al. in 1997 (Livneh A., 
2000). In or der to determine the clinical differ-
ences be tween pa tients the cri te ria of se verity 
scores were used.

Molecular testing was carried out to screen 
the MEFV gene mutations for diagnosis of 
pa tients with the clinical suspicion of FMF. 
For this purpose, ge nomic DNA was isolated 
from pe riph eral blood using “Puregene kit” 
(Gentra Sys tem, USA). 

Since 1998 to 2004 in our laboratory, DNA 
was amplified by PCR technique with specific 
primers for MEFV gene region. The screening of 
MEFV gene mutations was realized by mu tation-
specific restriction-endonuclease assay for seven 
MEFV mutations from exons 2, 3, 5, 10. This 
study was performed in 4586 FMF pa tients.

Since 2004 the molecular-genetic di ag no sis 
is carried out by PCR and reverse-hy brid ization 
method (Vienna Lab FMF Assay). We present 
the data of this assay for about 3000 patients.

The control investigations included the 
sequential analysis of all exons that was system-
atically carried out for each group of patients at 
the indepen dent laboratories (Lab. of Mo lecular 
Genetics, Head, Prof. Serge Amselem, Hos pi tal 
Henri Mondor, Paris; and Primex Lab., USA, 
Dr. Erik Avanniss-Aghajani). These con trol 
investigations confirmed the correction of all 
re sults revealed in our labo ratory. Mu ta tional 
analy sis was also re alized on 450 DNA samples 
ob tained from control group of as ymp tom atic 
in di viduals. 

The statistical analysis was performed using 
χ2 and Fisher’s tests.  

Results and Discussion 
We have demonstrated that MEFV analy ses 

have both diagnostic and prognostic val ues. 
Particu lar cases of inheritance should lead to 
new ways for the management of FMF, in cluding 
ge netic coun seling and therapeutic de cisions 



37

T. Sarkisian et al.  /  The New Armenian Medical Journal

(France) we have revealed an unusual autoin-
flammatory syndrome that mimicked FMF, 
but with episodes triggered by gen er alized 
ex po sure to cold, and to further elucidate the 
con tro ver sial function of the PYPAF1 pro tein 
(Jeru I. et al., 2006). Mutations of this gene 
have been iden tified in three he redi tary re current 
fe ver syn dromes. In this patient pre sented 
with “FMF-like” epi sodes induced by cold, 
no dis ease-causing mutation was found in MEFV. 
A non sense mu tation (p.Arg554X) was iden-
tified in PYPAF1. This mutation re sulted in 
a trun cated protein lacking all leu cine-rich 
re peats. Study of the wild-type and mu tant 
PYPAF1 re com bi nant pro teins revealed that 
PYPAF1 in hib ited NF-kB proin flammatory 
pathways, and the iden tified mu tation im paired 
this property (Jeru I. et al., 2006).

Earlier in collaboration with the Labo ratory 
of Prof. Amselem and with Dr. Cazeneuve, we 
investi gated a relatively homogeneous popu-
lation of Armenian FMF patients with or with-
out RA. We have carried out the molecu lar 
analysis of the SAA1 and SAA2 genes coding 
se rum amy loid proteins. In addition, we showed 
that the fre quency of the M694V ho mozy gous 
geno type in the group of patients with RA 
(51.1%) was sig nifi cantly higher than in the 
group of pa tients without RA (18.9%, p=0.0001) 
(Cazeneuve C. et al., 2000). The risk of male 
patients to de velop re nal amy loi do sis was four 
times higher than that of fe male patients. The 
results dem on strated that SAA α/α homozygous 
genotype was asso ciated with a seven-fold 
in creased risk for RA, com pared with other 
SAA1 α/α genotypes (OR=6.9, 95%  CI=2.5-19.0). 
The presence of only one SAA1 α/α  allele did 
not suggest an in creased sus cep ti bility to RA. 

There were no significant differences in the 
fre quency of other common genotypes be tween 
two groups of patients with and without RA. 
Our data correlate to Booth’s data (Booth D. et 
al., 1998) that the risk for the de vel opment of 

P369S/E148Q mu tations, and one pa tient with 
compound heterozygous mutations P369S/
E148Q/M694V. In healthy individuals with 
P369S mutation we have found nine het erozy-
gotes, three com pound het erozy gotes (one with 
P369S/F479L and two with P369S/E148Q), and 
two dis played complex alle les (P369S/E148Q/
R761H; P369S/E148Q/M694V). This data con-
firms a re duced pen etrance of P369S muta-
tion.

The results revealed by this study allowed 
to iden tify specific MEFV mutations asso ciated 
with se vere or mild phenotypes of the dis ease. 

In the group of FMF patients the most common 
mutations are M694V (50.6%), followed by 
V726A (22.3%), M680I (18.7%), R761H (3.2%), 
M694I (0.4%); E148Q (2.2%), F479L (1.3%). 
The seven  most common MEFV mu tations are 
encountered in 98.65% of Armenian FMF 
patients. In about 77% of these pa tients, both 
alle les are mutated in exon 10.

The most part of FMF patients carry two 
mu tations of MEFV (80.8%) compared with 
patients carrying only one mutation (18.5%) 
and patients with three mutations (0.7%). 

Common genotypes are M694V/M694V (20.9%), 
M694V/M726A (18%), M694V/M680I (12.7%), 
M680I/M726A (9.8%), M680I/M680I (3.4%), 
M726A/M726A (2.8%), 694V/R761H  (2.8%). 

Some rare genotypes were found only in one 
pa tient (homozygous for F479L/F479L; V726A/
R42W, etc.). 

The screening of 12 mutations in MEFV 
gene in FMF patients with a clinical diagnosis 
of  FMF (according to established criteria) in di-
cated that al most 10% of patients have no 
mutated alleles. According to the ”Tel Hashomer” 
diagnos tic criteria, among these patients 98 
cases are characterized as ”probable FMF” with 
recurrent febrile attacks. These results indicate 
the possibility of ex isting FMF-like syndromes 
without MEFV mu tations.

In collaboration with Prof. Serge Amselem 
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However, in a few cases the effect of colchicine 
remains controversial. We dem on strated that 
genotype might assist in prediction of the 
response to colchicine treatment given to chil-
dren with RA. 

In our group of FMF patients, homozygous 
for M694V mutation, not only present a more 
severe phenotype but also show a limited re sponse 
to colchi cine at the nephrotic stage of RA. 
In contrast, FMF patients with other geno-
types still have a good chance to ameliorate 
the neph rotic syn drome and to maintain renal 
function. 

Based on our  data  concerning MEFV-
ho mozy gote, compound heterozygote, and 
symp tom atic het erozy gote patients, we have 
found that resistance to colchicine may be 
caused by individual’s re sponse or endurance 
to the drug, non-efficient scheme of treatment, 
quality of the medication, and social be hav iors 
such as smoking and alcohol consumption, etc.

Additional and common cited problems in 
finding complex disease genes beyond the most 
ob vious are complex clinical, genealogical and 
ge netic testing and publication bias. In the cases 
of mul tiple conflicting results and re ports, 
meta-analy sis across all published and our data, 
including the evi dence for a func tional conse-
quence of the pu tative risk allele can help dis tin-
guish real disease genes.

Notwithstanding these difficulties, genetic 
analy sis has laid the foundation for un der-
standing a variety of disease mechanisms leading 
to autoinflammatory syndromes, including FMF. 
We have determined the symptoms asso ciated 
with MEFV gene mu tations in het erozy gote 
patients, believed to be suffered from FMF, 
and com pared them with affected ho mozy gotes 
and compound heterozygotes. In this part of study 
414 ho mozy gotes, 980 com pound het erozy-
gotes, and 317 ho mozy gotes have been ana lyzed 
in collaboration with Dr. Mike M. Mouradian 
(UCLA, USA). 

a secondary amy loi do sis was higher in patients 
with rheu ma toid ar thri tis or ju ve nile chronic 
arthritis when they carried the SAA1 α/α geno-
type (Cazeneuve C. et al., 1999; 2000).

Due to the International Meta-FMF project 
we could compare our data with the FMF 
morbidity among other populations (Touitou I., 
Sarkisian T. et al., 2007). It was also confirmed 
that M694V mutation was a high risk factor in 
patients living in Armenia (Cazeneuve C. et al., 
2000), Israel (Gershoni-Baruch R. et al., 2003) 
and Lebanon (Medlej-Hashim M. et al., 2004), 
and was not associated with RA in Turkey 
(Tunca M. et al., 2005).

We have revealed the complex FMF cases 
with following concurrent morbidity: epilepsy 
(M694V/M694V; V726A/M680I); Sjogren 
syndrome (M694V/M694V); monozygotic twins, 
het erozy gous carriers for M680I mu tation: one 
with FMF, and the other - non-FMF, but with 
epi lepsy; bron chial asthma (M694V/V726A, 
V726A/  M680I ,  M680I) ;   β - tha lassemia 
(M694V/M694V); hy per thy roidism (M694V/M680I); 
Tourette syndrome (M694V/M694V); ul cer ative 
colitis (M694V/M694V); RA and mul tiple scle-
ro sis (M680I/M680I). Neu ro logical fea tures 
are accompa nied along with ad min is tration of 
colchicine. About 20% FMF patients (pre domi-
nantly M694V ho mozy gotes) had ankylosing 
spondilitis-like syn drome. For Ar me nian FMF 
chil dren the onset of the dis ease via monoar-
thritis is peculiar phe nom enon. 

In 1972, Goldfinger established the daily 
treatment with colchicine (Goldfinger S., 1972). 
RA, the most severe complication of FMF, leads 
to the pro gressive renal failure if the therapeutic 
treatment is ab sent in affected individuals. In 
90% of our cases, colchicine is effective to 
keep the in flammation under con trol. In our 
patients, the colchi cine largely pre vents the 
development of RA in FMF. More over, our 
data suggest that adequate colchicinotherapy 
delayed RA progression in FMF/RA patients. 
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Our data indicate that the main ho mozy gote 
cases are from M694V, V726A, M680I, and 
R761H mu tations. The comparison of clinical 
symp toms of these mutations in heterozygote 
sta tus with those in homozygotes reveals a 
strong correlation (over 90%). These corre-
lations are of great importance since they take 
into con sid er ation each clinically significant 
symp tom and different combination of them, 
which cover al most all of the reported cases. 
In het erozy gote patients the most prevalent and 
se vere cases are caused by the presence of a single 
M694V mu tation, which is associated with 
fe ver, ab domi nal, thoracic, and joint pain, skin 
symp toms, my al gia (protracted fibril), and 
amy loi do sis. 

However, less prevalent homozygous cases 
of the mutations such as V726A, M680I, R761H, 
and E148Q still cause clinically sig nifi cant 
symp toms in heterozygote individuals and are 
treated with colchi cine. We have also found 
that M694I and R42W mutations are only 
present in com pound het erozy gote patients. 
There fore, het erozy gote individuals with M694I 
and R42W mu tations have no clinical symp toms 
and they seem to be healthy. In Ar me nian popu-
lation, het erozy gote in di viduals with M694V 
mu tation suffer from the mild form of FMF. 
The same suggestion is, to a less ex tent, valid 
for V726A, M680I, R761H and E148Q het erozy-
gote in di viduals.

We performed the genotyping of mutations 
of MEFV gene in 1250 pedigrees of families 
of probands with FMF. The pedigree analysis 
dem on strated the parent-to-offspring trans mission 
of the mutations. The disease phenotype is 
ex plained by the heredity and mutational spec-
trum proved to be autosomal recessive in 91.5% 
and pseudo-domi nant in 8.49% of all families.

Conclusions
This study demonstrates that molecular testing 

is of prime necessity to confirm a di ag no sis of 
ge netic disorders, which is based on a set of 
non-specific signs. Therefore, it is im por tant 
to con tinue this study on neighboring popu-
lations (Geor gians, Iranians, etc.) in or der to 
help those al ready affected and try to pre vent 
the spread of it.

On the basis of our results and recent data, 
we suggest that in some cases other factors along 
with MEFV genotype, such as en vi ronment or 
possibly other genetic factors play role in the 
de ter mi nation of the severity of in flammatory 
attacks in FMF. These data con firm that genetic 
analysis is essen tial in clinical prac tice, leading 
to new ways of managing FMF.

MEFV genotyping, which is important to 
perform in the framework of a genetic coun seling 
of the families of the probands, suffering from 
FMF, may reveal and identify affected in di-
viduals in presymptomatic phase, pro viding the 
possi bility to start a therapy pre co ciously.
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