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ABSTRACT
Objective. About 10-20% of familial
M e d i t e rranean fever (FMF) patients
a re resistant to regular colchicine
t reatment and have painful re c u rre n t
attacks due to polyserositis. In clinical
practice there is no alternative drug for
such patients. In a previous pilot study
on a small number of colchicine-resis -
tant patients, interferon-alpha (IFN- )
was administered when painful attacks
were about to occur. 
Methods. In this study we gave IFN-
continuously to 8 colchicine-re s i s t a n t
FMF patients in a schedule while the
colchicine therapy had been continued.
All those patients were complicated
with vasculitis or arthritis or together
during the FMF course. Those compli -
cations were treated with the other im -
m u n o s u p p ressive drugs. While they
were under intense immunosuppressive
therapy, the abdominal and the other
serosal attacks remained to continue.
R e s u l t s . After the administration of
IFN- therapy only one out of eight pa -
tients had abdominal painful attacks in
twice, and one patient had arthritis in
knees and ankles, the others responded
well. Observed side effects were gener -
ally mild and acceptable. 
Conclusion. Continuous IFN adminis -
tration in addition to the regular col -
chicine treatment may be useful for the
colchicine-resistant attacks in FMF pa -
tients.

Introduction
Familial Mediterranean fever (FMF) is
an autosomal recessive disorder chara-
cterized by acute attacks of fever and
localized inflammation, usually involv-
ing the peritoneum, pleura, joints, or
skin. FMF primarily affects popula-
tions from the Mediterranean basin in-
cluding Sephardic Jews, A r m e n i a n s ,
Turks and Arabs. Regular colchicine is

quite effective in the control of FMF at-
tacks. About 65% of patients respond
with complete remission, and 20-30%
exhibit a partial response. However,
10-20% of patients remain resistant to
colchicine therapy (1, 2). 
Interferon alpha (IFN-α) is known to
have pleiotropic effects, suppressing
the symptoms in some diseases (3-5).
FMF patients have some immune regu-
latory abnormalities (6-8). The combi-
nation of colchicine and IFN-α up-re-
gulates the MEFV m R N A levels in
neutrophils (8). Moreover IFN-α h a s
recently been demonstrated to be effi-
cacious when administered before the
acute attack develops, preventing their
occurrence in colchicine-resistant FMF
patients in a pilot study (9). Therefore,
in this prospective open study we inve-
stigated the effects of the continuous
administration of IFN-α in FMF pa-
tients with a marked inflammatory re-
sponse who failed to achieve remission
with regular colchicine therapy.

Patients and methods
Eight adult patients (mean age: 24.7 ± 8
years, M/F: 4/4) with attacks of perito-
nitis and fever despite regular treatment
with colchicine for more than one year
were enrolled in this open prospective
s t u d y. All patients fulfilled the Te l -
Hashomer diagnostic criteria for FMF
(10). They were treated with standard
1.5 – 2 mg/day colchicine therapy and
the dose was increased up to 3 mg/day
in patients who tolerated the treatment
well. All patients had a severe FMF dis-
ease course with complications includ-
ing: juvenile chronic arthritis together
with non-differentiated vasculitides (n
= 1), ankylosing spondilitis (n=v2), an-
kylosing spondilitis with non-differen-
tiated vasculitides (n=2), ankylosing
spondilitis and Henoch-Schoenlein pur-
pura (n= 2), and polyarteritis nodosa
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(PAN) (n= 1). The mean disease dura-
tion was 146.5 ±58 months (mean ±
SD) and the mean duration of medical
care provided was 69.5 ± 48.1 months.
Before receiving any medical therapy
the patients had been suffering 34.7 ±
18.3 attacks/year and the duration of
the attacks was 3.2 ± 1.5 days. After the
administration of colchicine treatment,
the number of attacks fell to 24 ± 9.1
per year, and their duration decreased
to 2.9±1.5/day (p > 0.05 for each). One
patient remained completely unrespon-
sive and suffered continual attacks. Her
acute phase response in terms of the
erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP) and fibrino-
gen values remained elevated despite
the colchicine therapy. Patients with
vasculitic complications (n =6) had
proteinuria in 24-hour urine and ery-
throcyte and granular casts in the urine
analysis; they were treated with pulse
cyclophosphamide and methylpredni-
solone therapy. The others, with the
complications such as sacroiliitis and
peripheral arthritis, were treated with
methotrexate (7.5 – 15 mg/week, oral)
and sulphasalazine (1.5 –2 gr/day, oral)
combination therapy. Despite intense
immunosuppressive therapy, all 8 pa-
tients were experiencing polyserositis
attacks. The patients’ c h a r a c t e r i s t i c s
are given in Table I. 
All 8 patients were diagnosed as being
completely or incompletely resistant to
regular colchicine therapy. IFN-α was
given by self-administered dose of 3-5
million IU subcutaneous 3 times a
week. All were informed regarding the
possible benefits and side effects of the
IFN-α therapy. Colchicine and immu-

nosuppressive therapies including cy-
clophosphamide, methylprednisolone
or methotrexate, and sulphasalazine
were also continued in all patients
while IFN-α was started. During the
therapy all patients received IFN-α and
none of them were excluded from the
study. 
Patients were regularly seen at 3-month
intervals. The white blood cell count
(WBC), ESR, CRP, fibrinogen and liv-
er enzymes were measured at every
visit. The data from these visits were
analysed for 6-month periods. All were
told to note the frequency and type of
attacks. Seven patients completed the
first year, while one patient reached the
8th month of the therapy.

Statistical analysis
All data were collected and analyzed
by using SPSS 11.0 at the end of the
first six months and the first year. The
pre- and post-treatment laboratory val-
ues for the interferon group were com-
pared by the paired sample t-test, and
clinical and the laboratory values pre-
and post-treatment were compared
using the Wilcoxon and paired t-tests.
A p value < 0.05 was considered statis-
tically significant.

Results
All patients received IFN-α regularly.
No patients dropped out due to toxicity
or non-compliance. All patients expe-
rienced flu-like symptoms after injec-
tion of the drug. Fever was observed in
every patient receiving IFN, but it was
not possible to clarify whether it was
due to the drug or to the disease itself.
The patients were encouraged to take

paracetamol 500 mg q 4 h. All of them
used it several times as needed. Slight
elevations of liver enzymes (increased
up the 2-fold of the normal range) were
observed in 5 patients. Hepatitis mark-
ers determined in these patients and the
results were negative. The intervals of
interferon injections were prolonged or
the injections were temporarily sus-
pended till the enzymes recovered. No
serious side effects such as opportunis-
tic infections were observed. The mean
follow-up time for the patients on IFN
therapy was 16.6 ± 5.9 months (mean ±
SD) (min. – max. 8-24 months). The
mean attack frequency before IFN-α
treatment was 24±9.1 attacks/year. The
mean duration of the attacks was 2.9 ±
1.5 day. After six months of IFN treat-
ment, the mean attack frequency was
0.8 ± 1.5 attack/year, and the mean du-
ration of the attacks decreased to 0.6 ±
0.8 days (p < 0.05, for each). One pa-
tient suffered abdominal attacks twice
shortly after IFN-α t h e r a p y. A n o t h e r
developed arthritis bilaterally in the
knees and ankles while he was on the
t h e r a p y. At the end of the first year
these findings also disappeared. T h e
changes in CRP, ESR and fibrinogen
levels at the end of the sixth months
and the first year are given in Table II.
The changes in the 24-hour daily pro-
teinuria levels were not significant at
the first 6 months of therapy, but after
the given schedule was followed the
proteinuria levels significantly regress-
ed from 1391.8 ± 48.1 mg/day to 726.7
± 1249.3 mg/day at the end of the first
year (p < 0.05) (Table II). 

Discussion
In this prospective open study we de-
monstrated that regular IFN adminis-
tration was efficacious to control the
symptoms and signs in colchicine-re-
sistant FMF patients whose condition
was complicated by chronic arthritis
and/or vasculitides. 
Colchicine has long been known to
control the attacks in patients with
FMF (11). Although the exact molecu-
lar events remain to be demonstrated,
this drug is believed to suppress vari-
ous neutrophil functions by inhibiting
leukocyte migration and adhesion, and
interfering with inflammatory signal-
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Table II. Clinical and laboratory findings before and after IFN-α treatment in colchicine-
resistant FMF patients (mean ± SD).

Pre-treatment Post-treatment Post-treatment P*
(6th month) (1st year)

Mean attack frequency/year 34.7 ± 18.3 0.8 ± 1.5 - < 0.01
Mean duration of attacks/days 2.9 ± 1.5 0.6 ± 0.8 - < 0.01
CRP(g/dl) 11.2 ± 8.4 2.6 ± 1.9 1.4 ± 0.4 < 0.01
Fibrinogen (mg/dl) 726.7 ± 192 499.6 ± 139 410 ± 94.3 < 0.01
ESR (mm/h) 86.6 ± 25.8 44 ± 33.4 20.6 ± 15.8 < 0.01
24-hour proteinuria (mg/day) 1391.8 ± 48.1 - 726.7 ± 1249.3 < 0.05

*Wilcoxon test, p < 0.05 was considered significant.
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ing (1, 2, 6, 7). The mechanisms behind
the colchicine resistance in a subgroup
of FMF patients remain unclear. More-
over, there is no alternative to colchine
for the treatment of these cases. The
cloning of the MEFV gene has greatly
enhanced our understanding of the pa-
thogenesis of FMF and provided new
opportunities for the treatment of resis-
tant cases. The MEFV gene is express-
ed in mature neutrophils, as well as in
early leukocyte development. T h i s
gene is believed to function in control-
ling granulocyte-mediated inflamma-
tion. Recently it has been demonstrated
that MEFV gene expression is induced
by inflammatory cytokines including
interferon gamma, tumour necrosis fac-
tor and lipopolysaccharide, and that it
is inhibited by anti-inflammatory cyto-
kines including interleukin (IL) 4, IL-
10 and transforming growth factor
beta. Hence, the MEFV gene has been
suggested to mediate a Th1-responsive
negative-feedback loop during pro-in-
flammatory activation of myeloid cells,
and defects in this inhibitor activity
could result in FMF (12, 13). The same
authors also showed that the combina-
tion of colchicine and IFN-α induced
MEFV gene expression in granulocy-
tes. However, this induction was ob-
served only with colchicine in conjunc-
tion with IFN stimulation. Therefore,
IFN plus colchicine may cause overex-
pression of the functionally deficient
MEFV gene product and help to con-
trol the symptoms in FMF patients who
are resistant to colchicine alone. On the
other hand, IFN has also been shown to
reversibly block the release of neu-
trophils from the bone marrow. There-
fore, IFN-α may add a synerg i s t i c
effect to colchicine in suppressing the
functions of polymorphonuclear leuko-
cytes (8, 9, 14-16). 
Clinical support for the beneficial ef-
fects of IFN in the treatment of FMF
patients came from a previous study

performed by Tunca and co-workers
(9). They demonstrated that the self-ad-
ministration of IFN at the earliest signs
of FMF attack could halt the episode.
However, later they added that in some
cases control of the attacks could be
difficult if interferon was administered
before the attack was supposed to oc-
cur. Our results bring those observa-
tions one step forward, showing that
the regular administration of IFN could
prevent the occurrence of new attacks.
Furthermore, the chronic arthritis or
vasculitic syndromes associated with
FMF in our patients also a showed good
response to regular IFN treatment. 
FMF patients with severe complica-
tions could be suggested to have an ex-
acerbated inflammation. However,
while FMF patients who had only ab-
dominal serositis attacks could easily
respond to colchicine treatment, rare
patients with complications such as va-
sculitides or arthritis may not respond
and the serositis attacks could continue.
Therapeutic agents such as methotro-
xate, hydroxychloroquine, sulphasala-
sine for arthritis and cyclophosphamide
for vasculitides also could be insuffi-
cient to prevent the serositis attacks. In
these patients interferon alpha could be
suggested for serositis attacks.
In conclusion IFN could be a good ad-
junct to prevent the attacks in FMF pa-
tients who are resistant to colchicine.
Moreover IFN could also be eff i c a-
cious in controlling the arthritic and/or
vasculitic complications of FMF. Ran-
domized controlled studies with a larg-
er number of patients are needed to
draw more definitive conclusions. 
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