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This study aimed to present our single-center experience of anakinra and
canakinumab treatment in patients with Familial Mediterranean fever (FMF).
This study included 48 patients who were treated with anti-interleukin-1 (anti-
IL-1) treatment for at least six months. Initially, all patients with colchicine-
resistant or intolerant FMF were received anakinra treatment. Then those resistant
to anakinra were given canakinumab treatment. Of the 48 (female/male:29/19)
patients using anti-IL-1, their age was 31.2 + 10.7 years, the duration of drug
use was 15+8 months. 30 patients were already using anakinra and 18 patients
were using canakinumab. Treatment was found to be switched to canakinumab
in 9 patients due to non-adherence to daily injection, and inadequate response
to anakinra in 9 patients. After the anti-IL-1 treatment the number of attacks,
erythrocyte sedimentation rate, C-reactive protein, fibrinogen levels, colchicine
dose and proteinuria (for all p<0.001) were decreased. Anti-IL-1 treatment
is effective for controlling attacks and reducing proteinuria in patients with
colchicine-resistant or intolerant FMF. In addition, canakinumab appears to be
an alternative treatment option when there is a inconvenience to daily injection
or resistance to anakinra treatment.

© 2021 OMU

1. Introduction

al., 2015). Inflammasomes are molecular platforms

Familial Mediterrancan fever (FMF) is the most
common monogenic autoinflammatory disease -
mainly prevalent in Eastern Mediterranean descents
(i.e. Turks, Armenians, Arabs and Jews). It is
characterized by recurrent fever and inflammation of
the serosal membranes (Sari et al., 2014; Petrushkin et
al., 2016). The attacks are self-limiting and terminate
spontaneously within 1-5 days (Sohar et al., 1967).
The MEFV gene, which is responsible for the
pathogenesis of the disease, encodes a protein called
pyrin-an element of the NLRP3 inflamasom complex
(The French FMF Consortium, 1997; Abderrazak et

responsible for caspase-1 activation. The caspase-1
enzyme converts pro-interleukine (IL)-1 to IL-1 (Papin
et al., 2007; Franchi et al., 2009). The mutated pyrin
causes the overexpression of IL-13 and consequently
leads to inflammation and increase of serum amyloid A
(SAA) which is responsible for amyloidosis (Bozkurt
etal., 2015).

Colchicine, which is considered as revolutionary
and started being used in 1972 in the treatment of
patients with FMF, reduces attacks, improves the
quality of life and prevents amyloidosis. It is the first
option of treatment that should be started once the
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clinical diagnosis is made (Cronstein and Terkeltaub,
2006; Nuki, 2008).

While complete remission was achieved in 60-65%
of the patients under the treatment of colchicine, 30-
35% had a partial response, and 5-10% did not respond
at all. 2-5% of the patients cannot use colchicine due
to side effects such as diarrhea and hepatotoxicity
(TerHaar et al., 2013).

In recent years, FMF patients with resistance or
intolerance to treatment with colchicine have been
reported to give very good clinical and biochemical
responses when they were given treatments of anakinra
(recombinant human IL-1 antagonist), canakinumab
(human anti-IL-1 beta monoklonal antibody), rilonacept
(areceptor fusion protein acting as IL-1 decoy receptor)
many patients with FMF have been reported to have
given very good clinical and biochemical responses
(Van der Hilst et al., 2005; Ozen et al., 2011; Akar et
al.,2015; Kucuksahin et al., 2017). We thought that our
treatment experience of using anti-IL-1 agents in our
FMF patients can potentially contribute the literature.

2. Materials and methods

All the patients, diagnosed with FMF between
1 February 2013 and 31 December 2018 at our
rheumatology department, were included in the study.
The patients were retrospectively screened. This study
protocol was approved by the institutional Ethics
Committee, and all the participants gave an informed
consent before enrolling in the study.

This retrospective study included 48 FMF patients
who can not tolerate treatment with high-dose colchicine
(1.5-3.0 mg/day) and in those with uncontrolled FMF
attacks, treatment of anti-IL-1 was started. In our
country, anakinra and canakinumab treatments are
given off-label with the permission of the Ministry of
Health who permits anakinra treatment first. Therefore,
anakinra 100 mg daily injection treatment was
administered as the first choice of treatment.

48 out of the total 338 patients with FMF were
treated with anti-IL-1 treatment. Data for a total of 48
patients were retrospectively evaluated and included
the following: 1. ID information, age and gender 2.
Age of onset of symptoms 3. Age at diagnosis 4.
History of additional disease (hypertension, diabetes
mellitus, cardiovascular diseases, chronic renal failure)
5. Family history in terms of FMF and amyloidosis 6.
Patient symptom and clinic (fever, peritonitis, pleuritis,
pericarditis, arthritis, myalgia, amyloidosis, erysipelas
like skin rash, vasculitis) 7. Dose of colchicine used
before and after treatment with anti-IL-1 treatment
8. Gene analysis 9. Laboratory values (erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
fibrinogen, proteinuria) 10. Reason for switching to
anti-IL-1 treatment 11. Duration of use of anti-IL-1
treatment 12. Number of attacks before and after

treatment and 13. Reasons for switching from anakinra
to canakinumab 14. Screening for tuberculosis, hepatit
B and C, malignancy.

The statistical method used: Statistical analysis was
performed using the Statistical Package for the Social
Sciences (SPSS 11.0, Chicago, IL, USA). Results
were given as mean + standard deviation. Statistical
differences among the groups were identified with
paired-7 test. Chi-squared test was used to compare
categorical variables. P values less than 0.05 were
considered as significant.

Computer tomography (CT) of the pelvis showed
an enlarged prostate with protrusion bladder posterior
to the submucosal area. The chest CT showed diffuse
lung emphysematous micro bullae. There was no bone
metastasis in whole body bone scintigraphy. Other
biochemical parameters were normal.

Chemotherapy and radiotherapy were planned.
The daily radiotherapy dose was 1.8 Gy and the total
dose was 63 Gy. In total, 35 fractions were given. Six
chemotherapy cycles (carboplatin, 450 mg/AUC 5)
were also administered every 21 days concomitantly
and consequently to radiotherapy. The patient was
asymptomatic 8 months after treatment. He died 13
months after initial diagnosis because of the metastatic
lesions.

3. Results

In 48 out of 338 FMF patients, anakinra treatment was
initiated because of inadequate response to colchicine in
24 patients, colchicine triggered elevated liver function
test in seven patients, colchicine related diarrhea in
three patients, and amyloidosis in 14 patients. Having
received anakinra treatment (100 mg/day), with 18
patients (out of 48) it is switched to canakinumab
treatment (150 mg/ month) due to insufficient response
observed in nine patients and inconvenience to daily
injection observed in another nine patients. Treatment
with colchicine was also continued in patients who
received anti-IL-1 treatment (Zemer et al., 1986; Ozen
etal.,2016).

Patients who received anti-IL-1 treatment for at
least six months were included in the study. The mean
duration of drug use was 15 + 8 months. All the patients
treated with canakinumab neither had any side effect
that required to terminate the treatment, nor remained
non-responsive to the treatment. Anakinra treatment
was discontinued for a short period of time in two of the
patients because of allergic skin rash in one patient and
streptococcal pneumonia in another patient. No further
complication was observed in the follow-up of these
patients and the treatment was continued successfully.
None of the patients had malignancy in the follow-up
period. The demographic and some clinical data of the
patients were shown in Table 1. The laboratory values
of the patients before and after anti-IL-1 treatment
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are were shown in Table 2. When the gene analysis
was investigated in 48 patients with whom anti-IL-1
treatment wasinitiated,31(64.5%) patients were M694V
homozygous, 5 (10.4%) were compound heterozygous
(M694V  heterozygous MG680I heterozygous) and
M694V  heterozygous mutation was detected in 5
(10.4%) patients. In addition, two patients were M6941
heterozygous, two patients were M680I heterozygous,
two patients were V726l heterozygous and one patient
was compound heterozygous (M6941 heterozygous
M680I heterozygous). When the gene analyzes of the
patients with amyloidosis were examined, 11 (78.5%)
were found to be M694V homozygous, one (7.14%)
patient was M694V heterozygote. Additionally, two
(14.3%) M694V homozygote + M680I heterozygote
mutation were detected. The number of attacks was
5.7 + 1.2/six months before in the 30 patients receiving
anakinra treatment and the number of attacks after
anakinra treatment was 1.3 + 0.6/six months (p<0.001),
anakinra treatment provided complete remission in 24
patients. The number of attacks before treatment of 18
patients treated with canakinumab was 4.9 + 0.9/six
months, and the number of attacks after treatment was
1.1 £0.3/six months (p<0.001), canakinumab treatment
provided complete remission in 16 patients.

Table 1. Demographic and clinical characteristics of patients with FMF

included in the study.

Age 312+10.7
Female 29 (60.4%)
Male 19 (39.6%)
Age at onset of symptom 134+9.7

199+134
16/48 (33.3%)

Age at diagnosis

Additional diseases

Family history 28/48 (58.3%)
Fever 45/48 (93.7%)
Peritonitis 45/48 (93.7%)
Pericarditis 1/48 (2.1%)
Pleuritis 24/48 (50%)
Arthritis 37/48 (77.1%)
Myalgia 24/48 (50%)
Erysipelas like rash 12/48 (25%)

Amyloidosis 14/48 (29.1%)

1/48 (2.1%)

Table 2. Before and after the anti-IL-1 treatment.

Vasculitis

Before After
Anti IL-1 Anti IL-1 P value
Treatment Treatment
ESR (mm/h) 309+224 158 +84 <0.001
CRP (mg/L) 229+ 124 33+39 <0.001

Fibrinogen (g/L) 54+16 22409 <0001

Proteinuria (mg/day) 69.7+1468 18.1+39.1 <0.001

Attack Frequency (/six 54411 12405 <0.001
months) o T :
Colchicine Dose (mg/day) 1.8+0.3 1505 <0.001

IL-1; Interleukin-1, ESR; Erythrocyte sedimentation rate, CRP;
C-reactive protein

4. Discussion

The importance of this study is that the anti-IL-1
treatment is isvestigated with such high numbers of
patients, yet without multiple-centers. In other words,
we have carried this study out in a single center which
effectively provides more homogeneity. Regarding the
result of our study, it verifies the results of previous
studies indicating that when the anti-IL-1 agents are
used regularly, they provide remission by significantly
decreasing the number of attack episodes in colchicine
resistant or intolerant FMF patients (Hilst et al., 2016;
Akar et al., 2018).

In a systemic review published by Van der Hilst
et al., complete remission was achieved in 76.5% of
patients treated with anakinra and in 67.5% of patients
treated with canakinumab (Van der Hilst et al., 2016)
In 2017, the data obtained by Akar et al., have shown
a remission of 40% and 65%, respectively (Akar et
al., 2018). In our country, anakinra and canakinumab
treatments are used off-label with the permission of
the Ministry of Health. Anakinra treatment is preferred
for the transition to anti-IL-1 treatment because of the
lower cost, and then canakinumab treatment is started
in case of insufficient response to anakinra treatment
or inconvenience to daily injection It has been
considered that canakinumab maybe more effective
than anakinra with a longer half-life, canakinumab can
block IL-1 action for a longer time and it has higher
patient compliance. In this respect, the comparison
of the response rates of these two treatments in our
study would not be appropriate. Of those 48 patients
who were already under anti-IL-1 treatment, 30 are
receiving anakinra treatment. While %80 of patients
receiving anakinra treatment had complete remission,
the remaining %20 has still experienced FMF attacks.
However, it should be recalled that nine patients using
anakinra underwent canakinumab treatment due to
treatment failure. Current status in terms of treatment
with canakinumab, 16 patients out of 18 patients had
complete remission, and two patients had one episode
in three months. The success rate of remission achieved
in patients using canakinumab was 88.8%, supporting
the view that the treatment efficacy increases as a result
of high compliance to treatment and stable plasma
concentration. In conclusion, canakinumab treatment
is considered to be an effective alternative treatment
for patients who do not comply or respond to anakinra
treatment.

In our study, when the gene analysis of the patients
who could not achieve remission with anti-IL-1
treatment was investigated, of the six patients who
could not be remedied with anakinra, five of them were
M694V homozygous, one was M694V heterozygote
and according to the gene analysis of nine patients
who were treated with canakinumab due to anakinra
resistance, five patient were M694V homozygote, three
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patients were M694V heterozygote one was M694V
heterozygote.

Homozygosity for the M694V mutation is generally
thought to be associated with a more severe FMF
phenotype (Cazeneuve et al., 2000), as well as with
amyloidosis and colchicine resistance (Soylemezoglu
et al., 2010). In a study conducted by Kiiciiksahin et al
(Kucuksahinetal.,2017) the non-responsiveness to anti-
IL-1 treatment was connected to presence of additional
chronic multiple diseases in patients. In our study, there
was no relationship between additional chronic disease
and treatment non-responsiveness. In our country,
Turkey, anakinra and canakinumab treatments are used
off-label. There are occasional difficulties in patient’s
access, and the attacks are usually seen when patients
cannot get regular treatment.

The results of our study support the results of other
studies (Urieli-Shoval et al., 2000; Hilst et al., 2005;
Chae et al., 2009; Stankovic et al., 2012; Kucuksahin
et al., 2017; Ozdogan and Ugurlu, 2017) reporting
that anti-IL-1 treatment used in colchicine resistant
FMF patients prevented FMF attacks and decreased
proteinuria. In previous studies, colchicine resistance
was reported as 30-35% (Cerquaglia et al., 2005;
Seyahi et al., 2006). In our study, 48 (14.2%) out of 338
patients had anti-IL-1 treatment. The reason for such
a difference, we think, is due to the patients who are
considered resistant to the treatment of the colchicine
but refused the transition to anti-IL-1 treatment.

This study has some limitations. There was a
significant decrease in proteinuria in the follow-up of
patients but we did not perform a biopsy to prove the
regression of amyloidosis. In addition, serum amyloid
Alevel could not be evaluated in our patients. Although
anti-IL-1 treatment decreased the number of attacks and
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