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Summary
The clinical picture of familial Mediterranean fever however of 19 probands, 36 family members suf-

fered from chronic renal failure. Our study indicates(FMF) has been appreciably expanded in the last 10
years. Over 8 years, we studied the expanded clin- a familial predisposition to nephropathy in certain

families with FMF. This study is the first to reportical profile of FMF in 476 children. Of these, 81%
had abdominal pain, 41% chest pain, 42% arthritis, the expanded clinical profile of FMF in a large group

of Arab children, giving an opportunity to compare12% severe myalgia, 12% skin manifestations, 4%
scrotal swelling, 3% recurrent episodic fever, and the findings with those in children with FMF in other

ethnic groups, and to help in the study of genotype-one child (0.2%) developed recurrent hyperbilirubi-
naemia. Two (0.4%) children developed renal com- phenotype correlation.
plications which were reversed by colchicine;

Introduction
Familial Mediterranean fever (FMF), also known as analysis to the tip of the short arm of chromosome

16.7,8 The MEFV gene was cloned by two independ-familial paroxysmal polyserositis1 or recurrent hered-
itary polyserositis,2 is a genetic multisystem disease, ent groups, and several mutations were identified in

its sequence.9,10 The protein encoded by the genecharacterized by recurrent self-limiting painful epis-
odes of sterile peritonitis, plueritis and arthritis. The was termed ‘pyrin’ and ‘marenostrin’ by the two

groups.9,10 One mutation was found more frequentlyclinical picture of FMF has been expanded appre-
ciably in the last 10 years, when additional features in populations with a higher incidence of systemic

amyloidosis, whereas another mutation was foundhave been described, including severe myalgia,3 the
protracted febrile myalgia syndrome,4 scrotal swell- in a population in which amyloidosis was less

common.9 Familial Mediterranean fever is commoning5 and cardiac involvement.6
The striking feature of the disease is that it affects in Arabs.2,11–13 The main aim of this study was to

delineate the expanded clinical profile (phenotype)certain ethnic groups disproportionately, mainly
Arabs, Jews, Armenians and Turks.2 The disease- in a large group of Arab children, and to compare

the results with those for other ethnic groups at risk.causing gene MEFV has been mapped by linkage
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Figure 1. Pedigree of a family with FMF, showing the pseudodominant pattern of inheritance due to extensive inbreeding,
as evidenced by the multiple consanguinity loops. It also shows the absence of nephropathy as a complication of FMF in
this family. Filled symbols indicate FMF.

at varying intervals; and (ii) absence of any causativeMethods
factor or pathological finding capable of explaining

From January 1991 through December 1998, 476 the clinical picture. However, of the completed data
children with FMF were seen in the pediatric FMF collection study forms of the children with FMF, 175
clinics of the teaching hospitals of the Faculties of forms were randomly selected and subjected to the
Medicine, University of Jordan (Mid Jordan) and criteria recently described by Livneh et al.15 All
Jordan University of Science and Technology, Irbid satisfied the criteria. Myalgia was defined as pain
(North Jordan). The children were referred from the and/or tenderness in the extremities away from the
primary health-care centres by their family physi- joints, in the absence of joint swelling and signs of
cians, and information was obtained from the parents underlying osteomyelitis. Exercise-induced myalgia
in the presence of their children. was defined as myalgia with an onset within 6 h of

The following tests were performed on all children: exercise. Spontaneous myalgia was defined as myal-
haemoglobin; white cell count; platelets; erythrocyte gia not related to exercise or any other precipitating
sedimentation rate; urine microscopy and culture; factor. The protracted febrile myalgia syndrome was
stool analysis and culture; abdominal ultrasound; defined according to previously reported criteria.4
Widal and brucella agglutination tests; and kidney
and liver function tests. Other investigations performed
when necessary included haemoglobin electrophor- Results
esis, endoscopy, barium meal and follow-through,

Over a period of 8 years, 476 children with FMFplane chest and bone radiography, tests for antinuclear
were seen; 221 (46%) were boys and 255 (54%)antibodies, C3, C4 and CH50, hepatitis B surface
were girls. All children were Arabs of Jordanian andantigen, rubella virus IgM antibodies, rheumatoid
Palestinian origin.factor, antistreptolysin O titre, immunoglobulins, creat-

ine phosphokinase (CPK), electromyography (EMG),
technetium bone scan, bone-marrow biopsy, and CT Family history
abdominal scans. Serum IgD level was assessed in 93

A positive family history was present in 279 childrenpatients with FMF and 53 healthy children.
(59%). In many families, transmission of the disease
occurred in three successive generations (Figures 1Follow-up and 2).

Children were seen from once weekly to every 3
months, according to the individual child. Age at onset

The peak onset was between the ages of 2 and 10Diagnostic criteria years (Table 1). Ninety-five children (20%) were
symptomatic below the age of 2 years, and in 411Diagnosis of FMF was based on the criteria of Heller

et al.14 These are: (i) short attacks of fever recurring (86%) the disease started below the age of 10 years.
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Figure 2. Pedigree of a family with FMF, showing predisposition to nephropathy. It also shows the pseudodominant pattern
of inheritance.

renal angle (most of these patients had peritoneopleu-Serum IgD levels
ral attacks), or in the left or right iliac fossae; in a

Of 93 patients with FMF, 13 (14%) had serum IgD few patients the pain was mainly suprapubic.
>60 mg/l. Of these, seven had levels >100 mg/l Generally, the pain was severe and occurred in
and five had >141 mg/l. Mean serum IgD in the 93 clusters lasting for 15–60 min over a period of 1–3
patients was 29.5 mg/l. However, in patients whose days; in the majority of children, the attacks were
IgD was checked twice, the mean (of two readings) associated with fever, which was mild, moderate
was 45.7 mg/l, whereas the mean level in 53 normal or high.
healthy children was 12.5 mg/l. The chest pain was generally unilateral, mainly

on the left side and was pleuritic in nature, lasting
for 1–3 days. Arthritis was mainly recurrent monoart-Presenting features
icular involving a large joint, mainly the knee orAbdominal pain was the most common presenting
ankle (Table 4). Other clinical patterns of arthritis

feature (Table 2). Fifteen (3%) children presented
included simultaneous symmetrical two-joint arth-

with recurrent episodic fever without serositis. The
ritis, symmetrical polyarticular ( juvenile rheumatoidepisode lasted 1–5 days with spontaneous remission;
arthritis type), assymetrical oligoarticular (acute

nine children subsequently developed serositis 1.5
rheumatic fever type), sacroiliac joint involvement

to 3 years after the onset of fever. Of the six patients
(ankylosing spondylitis type) and small joints of thewho did not develop serositis, five patients had a
hands and feet (Table 4). Cutaneous manifestations

family history of FMF. The response to colchicine
developed in 57 children (12%) (Table 3). These

was dramatic in all. Colchicine therapy was refused included the erysipelas-like erythema, recurrent pur-
by the mother of one child. All six children had

puric rash, maculopapular rash, urticaria and
normal serum levels of IgD.

angioneurotic oedema, Henoch-Schönlein purpura,
and (in one) panniculitis.

Clinical profile Seventeen children (4%) developed 29 episodes
of scrotal swelling and was the presenting feature inRecurrent abdominal pain was the most common

feature (Table 3). In many patients it was generalized,
whereas in others it was localized to the left or right

Table 2 The presenting features in FMF in 476 children

Table 1 Age at onset in 476 children with FMF Feature n (%)

Abdominal pain 267 (56)Age (years) n (%)
Arthritis 103 (22)
Chest pain 71 (15)<2 95 (20)

2–5 163 (34) Episodic fever 15 (3)
Myalgia 16 (3)6–10 153 (32)

>10 65 (14) Scrotal swelling 4 (1)
Total 476 (100)Total 476 (100)
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Table 3 The clinical profile of FMF in children of four ethnic groups

Feature Lehman et al. Yalcin-Kaya et al. Gedalia et al. Present study
(31 Armenians) (110 Turks) (101 Jews) (476 Arabs)

Abdominal pain (%) 90 88 90 81
Chest pain (%) 62 35 23 41
Arthritis (%) 80 19 61 42
Skin (%) 7 11 34 12
Scrotal swelling (%) – – 8 4
Myalgia (%) – – 13 11
Jaundice (%) – – – 0.2
Episodic fever (%) – – – 3

Table 4 The clinical patterns of FMF arthritis

Pattern Joint affected No. of patients

Monoarticular Knee 87
Ankle 40
Hip 5
Elbow 4
Wrist 2
Shoulder 1

Subtotal 140 (70%)
Simultaneous symmetric two-joint arthritis Both knees 14

Both ankles 8
Alternating 7

Subtotal 29 (15%)
Polyarticular symmetric JRA-like 7
Oligoarticular asymmetric JRA-like 5

Subtotal 12 (6%)
Oligoarticular asymmetric ARF-like 7 (3.5%)
Small joints of the hands 8 (4%)
Small joints of the feet 2 (1%)
Sacroiliac joint AS-like 1 (0.5%)

Total 199 (100%)

four (1%). It was unilateral in 27 and bilateral in induced myalgia; the pain was severe and lasted for
1–3 days. Five children developed spontaneoustwo. Four children who were on regular colchicine

prophylaxis developed scrotal swelling. The scrotum myalgia; the pain was mild to moderate and lasted
for about 8 h.was explored in five patients. The operative findings

were available in three and showed normal testes Electromyography (EMG) was performed in four
children with exercise-induced myalgia and one withand epididymis, inflamed tunica vaginalis and the

presence of exudative fluid in one. One of our the protracted febrile myalgia syndrome. The findings
showed no definite abnormal spontaneous activitypatients developed recurrent hyperbilirubinemia in

the course of FMF, with an excellent response to in four; however, in one patient, exercise-induced
insertional activity was detected. CPK was deter-colchicine (Table 3).

Fifty-two children (11%) developed severe myalgia mined in 26 patients and was normal in all.
(Table 3) and in 16, myalgia was the presenting
feature (Table 2). The mean ages at onset of FMF Surgeryand myalgia were 5.2 and 7 years, respectively.
Three main patterns could be delineated, which Eighty-nine children (19%) were subjected to surgery,

of whom 54 had laparatomy and appendectomy,differed in pain severity and duration. Five children
developed the protracted febrile myalgia syndrome; 15 had tonsillectomy, 13 had arthrotomy, two syno-

vectomy, and the scrotum was explored in fivethe pain was excrutiating and lasted for about 6
weeks. Forty-two children developed exercise- children.
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few patients needed 2 mg daily to suppress theirAmyloidosis
symptoms. The response to colchicine was favour-

One child developed proteinuria alone and one able in 96% of patients, and it was well tolerated
developed haematuria and proteinuria. The first was by all. One adverse effect was diarrhoea, which
referred at the age of 8 years with recurrent abdom- occurred in few patients and ceased when the dose
inal pain of 3 years duration and proteinuria of a was reduced and more gradual increment was fol-
few months duration. There was no family history of lowed. Two girls developed alopecia; one proved to
FMF. Her blood pressure was normal and she had have juvenile rheumatoid arthritis and the hair was
no oedema. Serum albumin and creatinine were back to normal 1 month after stopping colchicine,
normal, but urine examination showed proteinuria the other girl was lost to follow-up.
++++. She was put on colchicine 0.5 mg twice
daily; examination of her urine 1, 3 and 12 months
later showed no proteinuria. The second child was

Discussionreferred at the age of 12 years with ‘a few years’
history of recurrent abdominal pain and ‘a few The large number of patients in this series points to
months’ history of microscopic haematuria. There the high prevalence of FMF in Jordan. Previously we
was a family history of FMF. On examination, he reported a prevalence of 152600 and a gene fre-
looked normal and healthy, blood pressure was quency of 1550 in the childhood population of
normal, oedema was absent. Urine examination Jordan,12 which was similar to the prevalence of
revealed gross microscopic haematuria and pro- 152000 and gene frequency of 1545 reported by
teinuria ++. He was put on clochicine 1.5 mg Sohar in 1967 in Israel.20 However, recent studies
daily; urine examination 1, 3 and 6 months later by Daniels et al.21 and Rogers et al.22 using informa-
revealed no microscopic haematuria or proteinuria. tion collected on uncles, aunts and cousins of the
He had no further attacks of abdominal pain. We probands, estimated a high gene frequency of 156
were able to collect information about 19 families and 1512 in Sephardic and Ashkinazi Jews, respect-
of the probands, which revealed 36 members affected ively, and 157 in Armenians. We believe that the
with chronic renal disease following recurrent true prevalence in Jordan is higher than estimated.
abdominal pain, chest pain or arthritis. Some families This is based on the low index of suspicion, as
had 1–2 members affected, other families had more. shown by the long mean diagnostic delay,12 the 64%
The majority of the affected family members were consanguinity rate of all marriages in Jordan23 and
above the age of 18 years. One family had seven the presence of pedigrees showing pseudodominent
members with chronic renal disease; three died and inheritance. Linkage analysis mutation detection and
four were on peritoneal dialysis. Another family had complex segregation analysis studies would reflect
five affected members; one died and two of the other the true prevalence.
four were on dialysis. All had the various manifesta- The clinical picture of FMF has been appreciably
tions of FMF. Of this family, we had the chance to expanded in the last 10 years.3–6 Recently, the FMF
examine a 45-year-old lady with chronic renal dis- gene was cloned, and four mutant genes were
ease following ‘many years’ of recurrent abdominal identified by the International and French consor-
and chest pain. Her blood pressure was high but she tia.9,10 These findings suggested that different geno-
had no oedema. Her serum creatinine was very high types could result in different phenotypes. This study
and urine examination and culture showed gross is the first to report the expanded clinical profile of
haematuria and proteinuria ++ but no growth. FMF in a large group of Arab children, seen over a
Ultrasound abdomen showed no cystic changes and period of 8 years, giving the opportunity for compar-
normal-sized kidneys. Renal biopsy and investigation ison with children from other ethnic groups at risk.
of the rest of the family, were refused, mainly Our findings showed a slight female preponder-
because of expenses. Figure 1 shows the family with ance, with a female5male ratio of 54% to 46%,
five affected members. Figure 2 shows the family which is the same as reported by us previously,12
tree of another family with strong history of FMF but and does not support the suggestion that FMF may
no chronic renal disease. have incomplete penetrance in females.24

Of the 476 children, 199 (42%) developed arth-
ritis, which is similar to our previous study of arthritisTreatment in children with FMF.13 The incidence among Jewish
children (75%) and adults (74%) was significantlyColchicine was prescribed to all patients. The doses

used were the same as reported by us earlier.19 higher than that reported in Arabs, Turks and
Armenians.2,11,13,20,25–28 (Table 5). However, thisGenerally children aged 5 years or less needed

0.5 mg daily, those between 5–10 years 1 mg daily could be due to under-reporting in these ethnic
groups. According to Yazici and Ozdogan, ‘even inand 1.5 mg daily in children above 10 years. Very
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Table 5 Incidence of FMF arthritis in different ethnic groups

Author (year) Reference No. with Main age group Ethnic No. with
FMF group arthritis (%)

Sohar et al. (1967) 20 470 Adults Jews 346 (74)
Schwabe & Peters (1974) 26 100 Adults Armenians 37 (37)
Barakat et al. (1986) 2 175 Adults and children Arabs 59 (34)
Ozdemir & Sokemen (1969) 25 57 Adults Turks 25 (44)
Zemer et al. (1991) 27 334 Children Jews 251 (75)
Majeed & Barakat (1989) 11 88 Children Arabs 44 (50)
Majeed & Rawashdeh (1997) 13 336 Children Arabs 133 (40)
Yazici & Ozdogan (1997) 28 544 Adults Turks 303 (56)
Present study 476 Children Arabs 199 (42)

a country (Turkey), where the disease is more or less onset, the presence of recurrence(s), in a child from
an ethnic group at risk and especially in the presencecommon, it takes a mean of 7 years before the

diagnosis of FMF is made’.30 However, a general of positive family history of FMF, were helpful
diagnostic clues.5 The hallmark of FMF is recurrentdifference in the genotype/phenotype amongst the

four ethnic groups remains a real possibility. febrile serositis. It should not therefore be surprising
that the tunica vaginalis (a serosal membrane) isRecurrent episodic fever was the presenting feature

in 15 (3%) patients (Table 2). The presentation with involved in the course of FMF; the duration of the
attack is similar to that seen in peritonitis, pleuritisfever alone imposes a difficult diagnostic problem.

Two diseases mimicking FMF should be excluded; and the majority of children with synovitis. However,
it was surprising that inflammation of the tunicanamely the hyper IgD syndrome (HIDS) and Behçet’s

disease, as both may present with recurrent episodic vaginalis, which is an extension of the peritoneal
sac, occurred in the absence of peritonitis in all ourfever.29–31 The episode usually lasts for 1–3 days in

FMF, whereas it lasts for around a week or more in patients. Acute scrotal swelling developed in four
(24%) children who were on regular prophylaxis.HIDS and longer in Behcet’s disease.31–33 The

response to colchicine is usually excellent in FMF, This failure rate is much higher than the 3% failure
reported by us earlier.12 Similarly, eight (28%) of thebut poor in HIDS. Although colchicine is used as an

anti-inflammatory agent in Behçet’s disease and other children reported by Eshel et al. developed scrotal
swelling while on regular colchicine prophylaxis.5diseases associated with inflammation and fibrosis,

the response is slow, and limited; quite different These high failure rates are alarming, since the
patient reported by Livneh et al. developed testicularfrom the rapid and remarkable response in patients

with FMF. The diagnostic work-up of recurrent necrosis following recurrent scrotal attacks.34 The
absence of scrotal swelling as a feature of FMF inepisodic fever is frustrating to the child, family and

the paediatrician. In a recent report, we suggested many series (Table 3) is probably only a reflection of
its recent recognition as a feature of FMF.that in a similar situation where the patient is from

an ethnic group at risk, namely Arabs, Jews, The exercise-induced pattern of myalgia was more
common than the others. In these children, the painArmenians or Turks, and is well between attacks,

and especially in the presence of a positive family was severe and the episode lasted for 1–3 days,
similar to the duration of the other serosal attacks ofhistory of FMF, a therapeutic test of colchicine for a

few months could be rewarding.32 Our present and FMF. Furthermore, the response to colchicine was
also similar, with a success rate of 97%. The EMGprevious data, together with those of Hallabe et al.33

support this concept. This will avoid delay in the changes were those of mild inflammatory myopathy,
and were similar to the experience of Langevitzinitiation of colchicine prophylaxis and the risk of

renal failure. et al., where the EMG findings, performed on three
patients, showed non-specific inflammatorySeventeen (4%) patients developed 29 episodes of

scrotal swelling (Table 3). Eshel et al. were the first myopathy.4
One of our patients developed recurrent hyperbili-to report the new entity of acute scrotal swelling as

a feature of FMF.5 Our experience and that of Eshel rubinaemia in the course of FMF, and had an
excellent response to colchicine. In the early 1950s,et al., showed that there were information and

clinical findings which could help to differentiate the French investigators Cattan and Bloede were the
first to report hyperbilirubinaemia as a feature ofthis new entity from testicular torsion. The gradual

onset of fever (usually mild to moderate), and pain FMF.35,36 This was followed by the reports of Priest
and Nixon, Reiman and Seigal.37,38,1 Of the eight(usually mild to moderate), more than 8 h from the
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patients described by Althausen et al. under the title those of Saatci et al., who reported that the presence
of a family history of amyloidosis plus consanguiuity‘the acute false abdomen’ which was almost certainly

FMF, two developed jaundice.39 Hyperbilirubinaemia had a 6.04-fold increased risk of amyloidosis.46

Many studies have claimed clinical heterogeneityof FMF seems to have a distinct clinical picture; it
occurs only during a peritoneal attack, and not with of FMF amongst the various ethnic groups at risk.

Table 6 clearly shows that Jewish patients, in contrastother attacks, and never as an isolated phenomenon.
It is transient, lasting for 1–2 days, and the jaundice to the other three ethnic groups, had an increased

incidence of amyloidosis. These differences couldis clinically mild with a minimal rise of bilirubin
(mainly direct). Of the two patients described by be due to many factors, including patient selection,

chance variation and different diagnostic standards,Reiman, ‘jaundice was not remembered or recorded
in the histories of either patient.’38 Similarly, of the especially in the absence, so far, of a specific

diagnostic test, or due to genotype-phenotype differ-six patients with increased serum bilirubin described
by Priest and Nixon, only three were clinically ences. There has been considerable disagreement

among various investigators on the incidence ofrecognized as icteric.37 This could explain the
absence of this feature in the large series published secondary amyloidosis complicating FMF, even

within the same ethnic group (Table 6). In 1967,after the 1960s, including Sohar et al.,20 Armenian
and Khachadorian,40 Schwabe and Peters,26 Barakat Sohar et al. from Israel reported an incidence of

26.5%, but claimed that amyloidosis leaves fewet al.,2 Majeed and Barakat11 and Yazici and
Ozdogan.28 Since the early 1960s, only two patients survivors above the age of 40 years,20 whereas Gafni

et al. also from Israel reported 42% in 196848 andwith FMF and recurrent hyperbilirubinaemia were
reported, in 1994 and 1998.41,42 Eliakim 12% in 1970,49 (Table 6). Similarly, the

incidence of amyloidosis in Armenians variedData from this study show a very low incidence
of chronic renal disease complicating FMF (Table 6) between 0% in the USA28 and 24% in Russia.50

Furthermore, the incidence of amyloidosis in Arabsand are in agreement with our earlier reports11,12

which were also conducted in the ‘colchicine era.’ varied between 0% and 10.1%. The low incidence
of 1.7% and 2% in Arab patients reported by BarakatThe two children affected in the present study were

not on colchicine prophylaxis; they had an excellent et al.2 and Majeed and Barakat,11 could be due to
the fact that both studies were conducted in theresponse to colchicine, mainly because of an early

presentation, before reaching the nephrotic phase, colchicine era (Table 6). The incidence among the
Turks varied between 7% and 60% (Table 6). It isconfirming earlier reports.43,44 The family studies

strongly point towards a familial predisposition to tempting to assume that these variations are examples
of clinical heterogeneity among the different ethnicnephropathy in certain families with FMF (Figures 1

and 2), and strongly support the early pioneering groups. However, the wide variations reported within
the same ethnic group and almost at the same periodreports by Cattan and Mamou, who found ‘predis-

position to progressive nephropathy in familial parox- of time (Table 6), do not support this possibility.
Patient selection is very obvious in the Turkish figuresysmal polyserositis to be particularly marked in

certain families’.45 They are also in agreement with (Table 6), where a very high incidence of 60% was
reported from tertiary renal referral centres.25,51

Recently, in a group of 544 Turkish patients, Saatci
Table 6 Incidence of amyloidosis complicating FMF et al. reported an incidence of 7%.28 Another factor
among different ethnic groups is the lack of an adequate period of observation for

many of the patients that have been reported.
Ethnic group (number) Amyloidosis Reference According to Mayerhof52 ‘even a seemingly adequate

(%)
period may not be long enough, Bakir and Murtada47

reported 41 patients without amyloidosis seen overArabs (88 children) 2 11
a period of 10 years. Subsequently, one of theirArabs (175, mainly adults) 1.7 2
original patients developed amyloidosis and anotherArabs (41, adults) 0 47
case occurred among new patients.’Arabs (120, mainly adults) 10.1 40

Sephardic Jews (470) 26.5 20 However, with the recent identification of mutant
Sephardic Jews (401) 42 48 genes, new though preliminary data on genotype-
Sephardic Jews (95) 12 49 phenotype correlations started to emerge. These data
Armenians 24 50 revealed that the severe course of FMF correlated
Armenians (100) 0 26 with homozygosity for M694V, the mutation found
Turks (57) 60 25 in 94% of North African Jews.53 In M694V homozy-
Turks (25) 60 51 gotes, FMF was characterized by an earlier onset,Turks (544) 7 28

more frequent attacks, more joints affected andPresent study (Arabs) (476) 0.4
requirement for a higher dose of colchicine.53 Also,
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amyloidosis was found in 12/70 FMF patients who Acknowledgements
were homozygous for M694V, but in none of 13

This work supported by a grant 5/3/2/4393 from theheterozygotes for this mutation, or carrying the
Deanship of Academic Research University of Jordan.V726A mutation.54
Read in part in the IX Mediterranean Congress ofA recent study by Shohat et al. demonstrated a
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genotype-phenotype studies in the four ethnic groups
are needed. It may be worth stressing that we have
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