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Abstract
Objective—Phenotype II in familial Medi-
terranean fever (FMF) is the onset of
amyloidosis before the onset of FMF with
its typical attacks, or as an isolated finding
in a member of an FMF family. Its
presence was investigated by looking for
proteinuria among the asymptomatic
relatives of patients with FMF compli-
cated by amyloidosis and among the
asymptomatic relatives of patients with
juvenile chronic arthritis (JCA) compli-
cated by amyloidosis, used as controls.
Methods—The relatives of the index pa-
tients (13 with FMF and amyloidosis) and
controls (6 with JCA and amyloidosis)
were screened for proteinuria. Rectal
biopsies were performed when protein-
uria was significant (>300 mg/d).
Results—461 relatives were screened in
the FMF group and 269 among the
controls. Two of the FMF relatives and one
JCA relative had no symptoms of FMF but
had significant proteinuria. Rectal biopsy
for amyloidosis was negative in all in-
stances of significant proteinuria.
Conclusion—Phenotype II is uncommon
among the relatives of patients with FMF
and amyloidosis.
(Ann Rheum Dis 2000;59:910–913)

Familial Mediterranean fever (FMF) is charac-
terised by recurrent episodes of fever, peritoni-
tis, pleuritis, and arthritis.1–3 AA amyloidosis is
a potentially lethal complication of the disease,
leading to renal failure. Before the advent of
colchicine the incidence of amyloidosis used to
reach 75% in those aged over 40.4

It is believed that the amyloidosis of FMF is
transmitted independently from the disease
itself and phenotype II disease has been defined
as the occurrence of amyloidosis before the
clinical onset of FMF or as an isolated finding in
a member of an FMF family.1 4–10 It has also been
suggested that some subjects with phenotype I
are perhaps examples of phenotype II,1 and
these cases go undetected because of the
obvious diYculty of detecting the preclinical
stage of amyloidosis in clinical practice.

Phenotype II is a clinical observation that
has not yet been considered formally.5 Because
the presence of permanent proteinuria is
usually the first laboratory finding in AA amyl-
oidosis, we screened the family members of
patients with typical FMF and amyloidosis for
proteinuria. We also screened the relatives of
patients with juvenile chronic arthritis (JCA)
and amyloidosis as a control group. The initial
screening test for amyloidosis was the presence
of significant proteinuria (> 300 mg/24 h). If
this was present, a rectal biopsy was done.

Materials and methods
The index patients of our survey were 13
patients with classic FMF and amyloidosis
(phenotype I) and six patients with JCA and
amyloidosis, all with nephrotic syndrome.
Amyloidosis was histologically proved in all
index cases. We screened the relatives of the
index patients up to the third generation by
house visits. They were questioned for a history
of recurrent attacks of fever, abdominal and/or
pleural pain, arthritis (localised to hip, knee,
ankle), skin rash, appendicitis, and renal
disease by a standard questionnaire. The diag-
nosis of FMF among the family members of
the index cases was made according to the
manifestations listed above. If a relative had
died, the cause of death was determined in
detail, with particular interest in a renal cause.
During the house visits, each relative was asked
for a urine specimen to be tested for protein by
reagent strips (Multistix 10 SG; Bayer Corp,
USA). If the result was positive, a 24 hour uri-
nary specimen was obtained. If proteinuria
exceeded 300 mg/24 h, the family member was
referred to the rheumatology unit in Cerrah-

Table 1 Clinical features of the 13 index patients with familial Mediterranean fever and amyloidosis

1 2 3 4 5 6 7 8 9 10 11 12 13

Age 25 45 42 34 20 22 23 17 12 15 13 16 15
Sex F M M M M F F M F F F F F
Disease duration (years) 21 43 40 29 14 19 17 9 8 10 9 7 13
Duration of amyloidosis (years) 1 6 12 2 2 11 6 2 5 1 4 3 4
Alive (+/−) + + + + + + + − + + + + +

Table 2 Clinical features of the six patients with juvenile
chronic arthrits and amyloidosis

1 2 3 4 5 6

Age 19 15 22 24 19 7
Sex F M M M F M
Disease duration (years) 15 8 16 13 12 5
Duration of amyloidosis

(years)
2 6 9 1 5 1

Alive (+/−) − − + − + −
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I~ Fresko
H Yazıcı

Department of
Internal Medicine,
Osmangazi Medical
School, University of
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paşa Medical School in Istanbul, for a rectal
biopsy. The specimens were stained with
Congo red and were defined as positive for
amyloidosis if they gave a green birefringence
under polarising microscopy. The presence of
AA amyloidosis was confirmed by the potas-
sium permanganate method.

Results
All patients with FMF, including the index
cases, fulfilled Tel Hashomer criteria.11 A total
of 574 relatives for the FMF group and 303 for
the JCA group were potentially available for
screening. We were able to visit 461 family
members of the index cases with FMF (80%)
and 269 (89%) of the index cases with JCA in
nine diVerent cities in Turkey. A mean of 38
members (range 18–71) were questioned for
each family. The age at which amyloidosis was
detected in the 13 patients with FMF ranged
from 7 to 39 years (median age 15). Tables 1
and 2 show the clinical features of the index
cases with FMF and JCA, respectively.

FMF AMONG THE FAMILY MEMBERS OF THE FMF

AND JCA INDEX PATIENTS

FMF was suspected in 56 family members of
461 screened (12%), but the diagnosis was
definite in 34 (7%). Probable cases consisted of
22 subjects who had attacks lasting less than 12
hours or more than one week, arthritis
localised to the joints other than the specified
localisations (like hips, ankles or knees), or
probable serosal attacks limited to restricted
areas. Eight of the 34 definite cases had previ-
ously been diagnosed as FMF.

A total of 34 brothers or sisters of the index
patients were interviewed. Of these, seven had
FMF, each connected with a diVerent index

patient. In two families two generations were
aVected. One index case had a father and the
other had sister and a mother with FMF. Table
3 shows the distribution of FMF cases among
the FMF families according to the degree of
relatives. There was no apparent consanguinity
among the parents of these subjects and they
had come from diVerent geographical areas.
Two family members with probable FMF had
died because of renal failure.

Among the 269 relatives of the JCA group,
only two patients (0.7%) with FMF, belonging
to the family of a single index patient, were
found—a sister and a paternal cousin. The
index case was a patient of ours with
polyarticular JCA and probable abdominal
attacks of FMF who had died of renal
insuYciency due to amyloidosis. The sister
with polyarticular JCA, had recurrent abdomi-
nal attacks along with chronic arthritis. Her
abdominal attacks, but not her arthritis,
responded to colchicine treatment. The other
relative was a paternal cousin, with recurrent
episodes of arthritis without a previous diagno-
sis of FMF.

PROTEINURIA AMONG THE FAMILY MEMBERS OF

THE FMF AND JCA INDEX PATIENTS

Table 4 shows the distribution of proteinuria
and amyloidosis among the index cases and
controls. In 41 of the 730 urine specimens
tested the Multistix test was positive for the
presence of protein. Proteinuria >300 mg/24 h
was found in seven members of the FMF
group. None of the subjects with probable
FMF had proteinuria. Five of the seven
subjects had a typical history of FMF attacks,
whereas two had no history of attacks of FMF.
AA amyloidosis was diagnosed in one of the
two patients from the group of five sympto-
matic patients who agreed to undergo rectal
biopsy. Rectal biopsy was negative for amyl-
oidosis in both of the asymptomatic patients.
One was a 48 year old woman, with a protein-
uria of 500 mg/24 h, with normal physical and
laboratory examination. Proteinuria was not
sustained on subsequent examinations. The
other patient was a 56 year old woman with an
uncontrolled hypertension of 10 years. She had
1 g/d of proteinuria which, we thought, went
together with hypercholesterolaemia, hyperten-
sive retinopathy, and a mildly decreased renal
function (creatinine clearance 70 ml/min).

Table 3 The distribution of the cases with familial Mediterranean fever (FMF) among the screened relatives of the index
patients with FMF and amyloidosis

Patient No
Relatives
(n)

FMF (No
(%))1 2 3 4 5 6 7 8 9 10 11 12 13

1st degree* 2 1 1 1 − − − 1 − − 1 1 1 63 9 (14)
2nd degree† − − 1 − − − 1 1 1 − 3 − 123 7 (6)
3rd degree‡ 1 1 1 1 − − 1 4 − − 2 − 2 223 13 (6)
4th degree¶ 1 2 1 − 1 − − − 52 5 (10)
Total number 4 4 4 2 0 0 2 7 1 0 6 1 3 461 34 (7)

*1st degree: parents, sibs, and oVspring of the proband. In our sample there were only parents or sibs.
†2nd degree: grandparents, uncles/aunts, nieces/nephews, grandchildren. In our sample there were only uncles aunts, and nephews.
‡3rd degree: first cousins as all 3rd degree relatives were in our sample.
¶4th degree: first cousins once removed as all 4th degree relatives were in our sample.

Table 4 Distribution of proteinuria and amyloidosis among the index cases and controls

No (%)
Proteinuria >300
mg/24 h (n) Rectal biopsy (n) Amyloidosis (n)

FMF‡ family 461 7 4 1
FMF (+) 34 (7) 5* 2 1
FMF (−) 427 (93) 2† 2 0

JCA‡ family 269 1 1 0
FMF (+) 2 (0.7) 0 0 0
FMF (−) 267 (99) 1† 1 0

Total 730 8 5 1

*FMF phenotype I.
†Probable FMF phenotype II.
‡FMF = familial Mediterranean fever; JCA = juvenile chronic arthritis.
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The patient from the JCA group with signifi-
cant proteinuria was an 11 year old girl who
belonged to the family which had two members
with FMF. The proteinuria was 500 mg/24 h.
She had no sign of amyloidosis at rectal biopsy.

Renal biopsy could not be performed in any
of these three patients.

Discussion
The concept of phenotype II in FMF has been
built on various case reports1 6–8 and on one
large series from Turkey as reported in two
publications.9 10 The reported incidence ranges
from 7%1 to 25% of FMF patients with
amyloidosis.9 10 Eight cases of phenotype II
were reported in the seminal article by Sohar et
al.1 In five, the typical disease attacks became
apparent approximately two years after the
onset of renal amyloidosis. The remaining
three patients failed to develop any symptoms
of FMF. Another report described three
patients with equivocal features.6 One patient
who was reported to have had the phenotype
II, had a positive family history, a history of
osteomyelitis, and vague episodes of abdominal
pain. This patient had a one year history of
fever and diVuse pain; all symptoms which are
quite unusual for typical FMF. Another patient
who belonged to a family with FMF and amyl-
oidosis, had transient proteinuria without a
histopathological diagnosis.7

The largest case series reported to have the
phenotype II was from Turkey. Sixty per cent of
the cases with FMF from a paediatric nephrol-
ogy unit had amyloidosis and 25% of these
patients were reported as phenotype II.9 10 The
clinical and family histories of these patients
were not reported. On the other hand, a survey
of our unit with 15 years’ experience with FMF
disclosed 544 patients, 7% of whom had devel-
oped amyloidosis.12 Among these there were no
phenotype II patients. Similarly, Majeed et al
from Jordan did not observe any phenotype II
patients in their recent series of 476 cases.13

In the current study only two cases of
asymptomatic proteinuria were found among
the relatives of our FMF index patients. Both
were older than the expected age for develop-
ing amyloidosis. None had nephrotic syndrome
and in both, amyloid was negative in rectal
biopsies. Proteinuria was not persistent in one
of these patients and the other patient probably
had a hypertensive nephropathy.

The only patient with isolated proteinuria in
the JCA group, belonged to a family whose
index patient had JCA and amyloidosis and
who had two relatives with FMF. Several points
are worth mentioning about this family. The
index patient was initially considered as late
onset pauciarticular JCA with polyarticular
course and probable abdominal attacks of
FMF. He was HLA-B27 negative and both hips
were aVected. Not until his sister complained
of attacks of recurrent abdominal pain, was the
diagnosis of JCA questioned. During the
course of her disease she also developed
chronic arthritis, despite continuous colchicine
treatment, which resolved her abdominal
attacks. Chronic arthritis is found in about 5%

of patients with FMF.14 We now think that the
index case of this family either had bona fide
FMF with chronic arthritis or FMF coexisting
with JCA. It is interesting to observe that the
only case with isolated proteinuria came from
this family. Although her rectal specimen was
negative for amyloid, she still carries the suspi-
cion of phenotype II, unless otherwise proved
by renal biopsy.

In this study we reasoned that the family
members of patients with FMF and associated
amyloidosis would be a suitable group to look
for the presence of phenotype II, in that famil-
ial aggregation has been described not only for
the disease itself, but also for associated
amyloidosis in FMF.10 Thus we tried to assess
clinically the extended families in the current
study.

Another method of searching for the pres-
ence of phenotype II would have been to look
for the mutant alleles on chromosome 16 that
have been described in FMF.15 However, there
are limitations to this approach. The genotype-
phenotype relations of these alleles are not yet
fully understood.16 Although associations with
amyloidosis in a phenotype I setting have been
described,17 18 to our knowledge, no data exist
for associations with isolated amyloidosis. Fur-
thermore, up to one half of all patients with
FMF have no relative with clinically apparent
FMF.19 20 Again, we are unaware of any studies
related to these mutations in the family
members of such probands.

In summary, even though the results of this
study cannot categorically exclude the pres-
ence of phenotype II, to us they suggest that the
incidence of this clinical variant is rare.
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