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ABSTRACT
O b j e c t i v e . Familial Mediterr a n e a n
Fever (FMF) is a hereditary disease
characterized by recurrent inflammato -
ry attacks. A subclinical inflammation
may persist in periods between the at -
tacks and heterozygotes may have
higher than normal levels of acute
phase proteins. We investigated the lev -
els of interleukin-6 (IL-6) and its solu -
ble receptor (sIL-6R) in FMF patients
and their obligatory carrier relatives.
Methods. Serum levels of IL-6 and sIL-
6R were measured during acute attacks
( n =18) and in attack-free FMF pa -
tients (n = 26), obligatory carriers of
FMF (n=17) and normal controls (n =
11). 
R e s u l t s . The median levels of IL-6
w e re significantly higher (45.71 pg/
mL, p =0.001) during acute attacks of
FMF only, and were normal (0.01 pg/
mL) in the other groups studied. There
was no statistically significant differ -
ence in the median sIL-6R values be -
tween any of the groups (p = 0.22).
Conclusion. IL-6 was extremely eleva -
ted during FMF attacks but could not
detect hypothetical “subclinical” in -
flammation during attack-free intervals
or in the heterozygote relatives of pa -
tients. Serum levels of sIL-6R were
comparable in all four groups. 

Introduction
Familial Mediterranean fever (FMF) is
an autosomal recessive disease charac-
terized by recurrent inflammatory at-
tacks of the serosal membranes (1).
The disease is caused by mutations in a
gene named MEFV, which encodes a
protein called pyrin or marenostrin (2,
3). This protein may play an important
role in inflammatory pathways and in
the regulation of apoptosis of neutro-
phils (4). The acute attacks are often
accompanied by increased plasma con-
centrations of a group of acute phase

proteins, including C-reactive protein
(CRP), serum amyloid A (SAA) and fi-
brinogen, and elevations of these pro-
teins are supportive criteria for the dia-
gnosis of FMF (5). The acute phase
proteins may remain somewhat elevat-
ed in certain patients during the attack-
free intervals and they may also be
above normal in heterozygous carriers
of the disease (6-8). IL-6 is the chief
stimulator of the production of most
acute phase proteins and may play a
major role in acute attacks of FMF (9-
11). The soluble receptor of IL-6 (sIL-
6R) is present in the circulation and in-
flammatory body fluids; it may play an
independent role while enhancing the
activity of IL-6 (12-14). We measured
the serum levels of IL-6 and its soluble
receptor (sIL-6R) during acute attacks
and attack-free periods in FMF patients
and their obligatory carrier (heterozy-
gote) relatives. 

Materials and methods
All of the patients fulfilled the diagnos-
tic criteria for FMF (5) and were on
regular colchicine treatment. Informed
consent approved by the ethical com-
mittee of our institute was obtained
from each patient.
Serum levels of IL-6 and sIL-6R were
studied in the venous blood samples ta-
ken from 18 adult FMF patients during
27 individual acute attacks, and from
26 attack-free FMF patients, 17 obli-
gatory heterozygote relatives (parents
and siblings) and 11 healthy controls.
Four patients were seen during more
than one attack (5 separate attacks in 1
patient, 4 separate attacks in one pa-
tient and 2 separate attacks in 2 pa-
tients). Blood samples from FMF pa-
tients suffering acute attack were taken
during the first 4-6 hours of the attack
period. All venous blood samples,
which were obtained from the antecu-
bital vein, were transported in an ice
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box and immediately centrifuged. Cen-
trifuged samples were stored at -70ºC
and thawed before analysis. The serum
levels of IL-6 and sIL-6R were measu-
red by photometric enzyme immuno-
assay methods (human IL-6 ELISA kit
1534475 and soluble IL-6R ELISA kit
1699334, Boehringer Mannheim). 

Statistics
The distribution of the IL-6 and sIL-6R
concentrations were expressed as me-
dian levels, and non-parametric tests
( K r u s k a l - Wallis test) were performed
for the statistical analyses. Median
serum levels of IL-6 and sIL-6R were
tested using the Mann Whitney U test
for comparisons between groups. Pval-
ues < 0.05 were considered significant.
The Statistical Package for Social Sci-
ences (SPSS) 8.0 for Windows was uti-
lized to analyze the data. 

Results
There was no statistically significant
difference in the age and sex distribu-
tion of the groups (p=0.20 and 0.34, re-
spectively) (Table I). The median and
mean levels of IL-6 and sIL-6R (ranges
shown in parentheses) of the four
groups studied are summarized in
Table II and Table IIII, respectively. 
A significant difference between IL-6
levels was found among the four
groups. Comparison of the results be-
tween groups by means of the Kruskal-
Wallis test showed that the levels were
significantly higher in acute attack pa-
tients (p = 0.001). Results of the sta-

tistical evaluation of the comparison of
other groups were not significantly di-
fferent (p>0.05).
Since 4 of the patients had been seen
during more than one attack, the total
number of blood samples taken was 27.
Two of these 4 patients had one attack
each with IL-6 levels measuring 0.01
pg/mL, while IL-6 levels during their
other attacks were higher. One woman
patient had 5 attacks; 5 samples were
taken and IL-6 levels were found to be
very high in all of these samples. The
IL-6 level in the blood sample taken
during from this patient during an at-
tack-free period measured 0.01 pg/mL.
Similarly, IL-6 levels measured in the
other 3 attack patients during the at-
tack-free period were found to be low. 
The levels of sIL-6R were found to be
comparable in all groups (p = 0.22).

Discussion
There is a dramatic rise in acute phase
response parameters such as leukocy-
tes, CRP, SAA and fibrinogen during
acute attacks of FMF. The process re-
solves spontaneously in about 24-48
hours and these parameters return to
normal levels.
H o w e v e r, several investigations have
disclosed an ongoing “subclinical” in-
flammation in FMF patients and carri-
ers of FMF gene mutations may also
have significantly higher than normal
levels of serum CRP values (6-8). Al-
though one retrospective study found
no evidence of an increased prevalence
of ischemic heart disease in colchicine-

treated FMF patients (15), even low
levels of chronic inflammation may en-
hance the development of atherosclero-
sis (16) and IL-6 is generally regarded
to be a sensitive sign of inflammation
and the increased risk of atherosclero-
sis in various patient groups (17-20). It
was determined that IL-6 was signifi-
cantly higher during attacks of FMF
(10, 11), and normal (21) or higher than
controls (22) in attack-free patients.
This is the first study to investigate lev-
els of IL-6 and sIL-6R in FMF and in
obligatory carriers of the disease. 
Serum levels of IL-6 were increased se-
veral thousand-fold in our patients dur-
ing acute attacks, this difference being
highly significant (p=0.001). However,
the IL-6 value was 0.01 pg/mL in 4 of
the 27 separate measurements, thus se-
riously lowering the sensitivity of the
test. The systemic inflammatory re-
sponse can be induced by other cyto-
kines, even when IL-6 is absent (23)
and sIL-6R can induce the acute phase
response alone by itself (20). Intere-
stingly, IL-6 was shown to be insuffi-
ciently sensitive in acute appendicitis, a
disease frequently mimicking FMF in
clinical practice (24). 
In our study, IL-6 and sIL-6R levels
were found to be normal in attack-free
FMF patients. One of our patients who
was seen during separate attacks had
extremely high IL-6 values on all occa-
sions but it was normal during the at-
tack-free interval. Only 2 attack-free
patients had elevated IL-6 levels, but
these were not statistically significant.
Probably IL-6 is not sensitive in detect-
ing “subclinical” inflammation, which
itself has not yet resolved conclusively.
In one study, IL-6 values were higher
than normal initially but normalized
with colchicine treatment at the end of
2 months (25). All of our patients had
been on regular colchicine therapy for
several years.
That MEFV carriers have an ongoing
and relatively high acute phase re-
sponse is an interesting and debatable
issue. There are at least two contradic-
tory observations in the medical litera-
ture (6, 26). We did not find any report
on IL-6 and sIL-6R measurements in
heterozygous carriers of MEFV. None
of these two parameters of the acute
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Table I. Age and sex distribution of the patient groups.

Groups N Mean age (range) Male/female

FMF patients during an attack 18 30.37 (21-46) 12/6
Attack-free FMF patients 26 32.69 (18-53) 10/16
Heterozygotes 17 38.12 (18-57) 9/8
Healthy controls 11 31.64 (25-52) 5/6

Table II. Median and mean levels of IL-6 (pg/mL) (p = 0.001).

Groups Median Mean ± SD Min. – Max.

FMF patients during attack 45.71 89.94 ± 147.85 0.01 – 718.09
Attack-free FMF patients 0.01 0.55 ± 2.43 0.01 – 12.38
Heterozygotes 0.01 0.20 ± 0.60 0.01 – 2.38

Healthy controls 0.01 0.01 ± 0.00 0.01 – 0.01
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phase response could detect “subclini-
cal” inflammation in our MEFV carri-
ers. Whether this was due to the low
sensitivity of IL-6 and its soluble re-
ceptor or not is highly speculative.
Why did the levels of sIL-6R remain
normal during the acute attacks of FMF
while IL-6 values were generally very
high? One possible explanation would
be that high values could not be detect-
ed because serum levels of sIL-6R in-
crease and normalize quite rapidly
(27). On the other hand, sIL-6R can be
locally produced and act as a paracrine
mediator (11,28). This aspect of sIL-
6R activity has not been thoroughly
investigated. If sIL-6R is preferentially
expressed in serosal membranes, cou-
pled with IL-6, it may play a crucial
role in the evolution of the clinical pic-
ture of FMF. 
In conclusion, IL-6 was frequently but
not consistently elevated during FMF
attacks and could not detect “subclini-
cal” inflammation during the attack-
free intervals. In addition to its relative-
ly high cost, this cytokine is not a very
sensitive parameter. The clinical impli-
cations of the normal serum levels of
sIL-6R in all four groups need further
investigation. 
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