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Abstract

This study aimed to investigate the disease characteristics of familial Mediterranean fever (FMF) patients undergoing dose
optimisation and discontinuation of canakinumab therapy. A total of 61 patients diagnosed with FMF and using canaki-
numab for the resistant disease were enrolled on this retrospective study. Patients’ characteristics, disease activity, treatment
response, dose optimisation, dose intervals, attack-free periods, drug-free periods and side effects were noted. Dose intervals
were extended in patients who achieved remission without being bound by any protocol at the discretion of the rheumatol-
ogy physician who followed up with the patients in the outpatient clinic. The drug was discontinued in some patients whose
dose intervals were 2 months or longer and remained in remission for 6 months or longer. A total of 57 patients (56% female,
median age 32.4 years) were included. The mean attack frequency before canakinumab was 3.4/6 months, while it was 1.2 at
the last post-treatment visit (p <0.001). The median duration of canakinumab use was 46 months. After the first 6 months,
the dosing interval was extended in 22 patients, and then treatment was discontinued in 12 of them who did not have an
attack in the last 6 months. Three of the 12 patients whose treatment was discontinued started monthly treatment again after
their attacks recurred. In the remaining ten patients, dose intervals were extended to 8—12 weeks after 6 months of monthly
treatment. Nine patients are still being followed up without attacks and receive only colchicine therapy. Canakinumab is a
safe and effective treatment, dose intervals may be extended, and follow-up without medication may be possible for eligible
patients. However, there is a need for a consensus on dose optimisation or tapering.
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Introduction be seen sporadically in different parts of the world [1, 2]. In

60-90% of patients with FMF, symptoms begin before the

Familial Mediterranean fever (FMF) is the most common
inherited autoinflammatory disease characterized by self-
limiting episodes of fever, serositis, or synovitis. FMF is
common among Eastern Mediterranean populations, mainly
Turkish, Jewish, Armenian, and Arab; however, it can also
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age of 20 and in 10-20% after the age of 20 [3]. The main
clinical feature of the disease is the entirely normal clini-
cal and laboratory response during attack-free periods and
the acute-phase response, which increases significantly dur-
ing attacks. It has been reported that acute-phase responses
remain high in patients resistant to treatment in attacks-free
periods. The most serious complication of the disease is
amyloidosis and related end-stage renal disease [4, 5].
FMF results from the mutations of the MEFV gene that
codes pyrin, a regulatory protein [6, 7]. It has been deter-
mined that mutations occur most commonly in the exon
10. Four of the five most common mutations occur in exon
10 (M694V, V726A, M6941, M680I), and one in exon 2
(E148Q). According to the genotype, homozygous M694V
(24%) was the most common mutation, followed by het-
erozygous M694V in Turkish MFF patients [8]. Mutations
disrupt pyrin regulation, resulting in caspase-1 activation,
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which mediates the release of interleukin-18 (IL-1f) from
its inactive precursor. The mutation of the MEFV gene in
FMF stimulates IL-1 production and suppresses apoptosis,
causing inflammatory attacks [9, 10].

Colchicine is the mainstay of treatment as it reduces the
frequency, duration, and severity of attacks and prevents
amyloidosis, but 5-10% of patients are resistant to col-
chicine therapy. In addition, colchicine cannot be used in
effective doses in approximately 20% of patients due to its
side effects [11, 12]. The discovery of the critical role of
IL-18 in the pathogenesis of FMF has led to advances in
treating the disease. Today, therapeutic blockade of IL-1
cytokine is accepted as an alternative treatment regimen for
patients with colchicine intolerance or inadequate response
or disease complications [13]. Two agents that block IL-1f,
anakinra (recombinant antagonist of the IL-1 receptor) and
canakinumab (fully human monoclonal antibody against
IL-1p), are used in treating FMF. From the EULAR recom-
mendations, it is emphasized considering an anti-interleukin
1 (IL-1) therapy when inflammation cannot be controlled
with the maximum tolerable colchicine dose [14, 15]. Both
drugs have advantages and disadvantages regarding appli-
cation frequency, effectiveness, safety and costs [16]. There
is no consensus on the optimal dose and dosing interval,
treatment tapering, duration of treatment, and discontinua-
tion of the drug in adult patients who have benefited from
canakinumab and are in remission. This is the first study to
include long-term data on adult FMF patients on this sub-
ject. The study aims to investigate the disease characteristics,
disease follow-up periods, drug use durations, and demo-
graphic characteristics of the FMF patients whose treatment
dose was optimized (dose was increased, dose interval was
extended, or the drug was discontinued due to remission) as
well as the effectiveness and safety of the drug under routine
outpatient clinic conditions.

Methods
Patients

A total of 61 patients over 18 who were followed up reg-
ularly in the rheumatology outpatient clinics between
2015 and 2021, diagnosed with FMF according to the Tel
HaShomer criteria, and treated with canakinumab for 6
months or longer were included in this retrospective multi-
center study. A total of 1254 patients followed for FMF were
screened, and 61 patients using canakinumab were included
in the study. The patients who did not attend regular control
visits and did not use canakinumab regularly were excluded
from the study. Four patients were excluded from the study
due to lack of data and sporadic use of the drugs. The study
was conducted in the routine outpatient setting by examining
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FMF patients' files and electronic records at each visit. These
patients are followed up with detailed forms every 3 months
as they receive biologic therapy. Consent was obtained from
all patients before IL-1 treatment. Ethics committee approval
was obtained from Ankara State Hospital Ethics Committee
(dated 17.08.2022, decision number: E2-22-2259).

Data collection

Patients' demographic characteristics, clinical and labora-
tory findings, 24-h protein counts in urine, attack frequency,
attack duration, disease duration, follow-up duration, family
history, MEFV mutation, drugs used, drug doses, drug use
durations, treatment response, treatment dose optimisation
(dose increased, dose interval extended or discontinued),
dose intervals, attack-free periods, drug-free periods and
drug side effects were noted. Changes in the treatment of
the patients at each follow-up visit, changes at months 1, 3,
6,9, 12, 15, 18, and 24 of treatment, and the last visit were
recorded.

The Pras score was used to assess disease activity. The
Pras scoring was based on the age of disease onset, fre-
quency of attacks, colchicine dose administered to control
the attacks, joint involvement, erysipelas-like erythema,
and presence of amyloidosis. 2—-5 points were determined
as a mild disease, 610 points as moderate, and > 10 points
as severe [17]. Colchicine treatment was continued with
canakinumab in all patients. All patients were examined for
tuberculosis with PPD or quantiferon test before treatment,
and patients with PPD above 5 mm or positive quantiferon
test were administered TB prophylaxis.

Treatment and dosing

All of the patients had previously received colchicine treat-
ment and were switched to anakinra/canakinumab treat-
ment as they had an inadequate response to the treatment.
A patient with three or more attacks in the last 6 months
was considered a colchicine-resistant patient [18]. Of the
patients who received anakinra therapy, those who could not
use anakinra due to injection site reaction, local or systemic
allergic reaction, or non-compliance with daily use, or those
who had an inadequate response to anakinra were switched
to canakinumab therapy. All patients on canakinumab
started 150 mg/4 weeks dose. The absence of an attack in
the last 6 months and the lack of subclinical inflammation
findings in the attack-free period (normal acute-phase reac-
tants) was considered a complete response to canakinumab
treatment. Partial response was defined as a decrease in the
severity and rate of attacks by more than 50% with anti-IL-1
treatment and/or an increase in acute-phase reactants despite
the absence of attack in patients under treatment. Persistent
inflammation was considered as CRP remaining higher than
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normal for two weeks or longer after the last attack in the
period between attacks [19]. Drug survival was defined as
the time from initiation to discontinuation of canakinumab
therapy.

Dose intervals were extended in patients who achieved
complete response (remission) without being bound by any
protocol at the discretion of the rheumatology physician who
followed up with the patients in the outpatient clinic. The
drug was discontinued in some patients whose dose intervals
were 2 months or longer and remained in remission for 6
months or longer.

Statistical analyses

Statistical analysis was performed using the Statistical Pack-
age for the Social Sciences (SPSS) for Windows version 15.0
(SPSS Inc., Chicago, IL, USA). The variables were investi-
gated using visual (histograms, probability plots) and analyt-
ical methods (Kolmogorov—Smirnov/Shapiro—Wilk’s test) to
determine whether they were normally distributed. Continu-
ous variables were expressed as mean + standard deviation
(SD) or median (range) and categorical variables as num-
bers (n) and percentages (%). Friedman tests were conducted
to determine whether there was a significant change in the

frequency and duration of attacks and inflammatory marker
levels due to violations of parametric test assumptions (non-
normal distribution and a low number of cases). A value of
p <0.05 was considered statistically significant.

Results
Study population characteristics

A total of 57 patients using canakinumab for the resistant
disease were included in the study. The median age was
32.4 years, and 32 patients were female. The median disease
duration was 11 years (range 2-22), and the time between
the onset of symptoms and diagnosis was 1.9 years. Eight
patients had a consanguineous marriage, 14 had a family
history of FMF, and 10 had first-degree relatives with FMF.
Abdominal pain (100%), fever (93.3%), chest pain (66.7%),
and arthralgia/arthritis (54%) were the most common find-
ings. The most common mutation was M694V/M694V,
detected in 40 of 57 patients. Patients' demographics and
characteristics are presented in Table 1.

All patients used the maximum tolerated dose of colchi-
cine and were resistant or intolerant to colchicine. A total

Table 1 Demographic

and clinical characteristics Parameters
of colchi.cine—resistant . Age, median, year 32.4 (19-58)
fx:kf;‘s;‘g; E;eitg%wnh Female/Male 32/15
M694V/M694V homozygous n (%) 40 (39.6)
Median disease duration, year (min.—max.) 11 (2-22)
Time from onset of symptoms to diagnosis, years 1.9
Colchicine dose before anti-IL-1 treatment (mg/day), median 2 (1-3)
Duration of anti-IL-1 treatment, median (interval), months
Duration of anakinra treatment (interval), months 4 (1-9)
Duration of canakinumab treatment, median (interval), months 46 (9-64)
Time from diagnosis to canakinumab use, median, months 38 (14-55)
Comorbidities (%)
Abdominal pain 57 (100)
Fever 53 93.3)
Chest pain 38 (66.7)
Arthralgia/arthritis 31 (54)
Family history of FMF 14 (24.6)
First degree relative with FMF 11 (19.3)
Consanguineous marriage 8 (14)
Amyloidosis 4 (@)
Reasons for switching to anti-IL-1 treatment (%)
Development of local injection site reaction 28 (49.1)
Inconvenience of daily use 13 (22.8)
Inadequate response 11 (19.3)
Skin rash 5 (8.8)

The values are presented in n (%) or median (min.-max.), unless otherwise is stated
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of 15 patients were switched due to colchicine-related side
effects and 42 patients were switched due to intolerance.
The median colchicine dose was 2 mg/day (range 1-3 mg/
day). Fifty-seven patients were switched to canakinumab
after anakinra due to injection site reaction, systemic and
local side effects, non-compliance to daily use, or lack
of response. The most common side effect (n=28, 49%)
observed during anakinra was a local reaction at the injec-
tion site. Injection site reactions were observed frequently in
the first 2 months of the treatment. Skin rash was observed
in five of 57 patients after injection. In addition, inconven-
ience of daily use was the most significant obstacle dur-
ing anakinra use (n=13, 22%). Eleven out of 57 patients
were switched to canakinumab due to inadequate response
to anakinra. The patient’s median duration of anakinra use
was 4 months (range 1-9 months).

The mean attack frequency before canakinumab was
3.4/6 months, while it was 1.2 at the last post-treatment
visit (p <0.001). Whereas the attack duration was 67.2 h
before canakinumab treatment, it decreased to 14.27 h after
6 months (p <0.001). Following canakinumab treatment, a
significant decrease was observed in all acute inflammatory
markers, including CRP and ESR levels (p <0.05) (Table 2).

Four patients with amyloidosis were diagnosed with
biopsy (rectal biopsy n=4). Amyloidosis patients did not
develop any side effects under treatment and tolerated the
drug well. While proteinuria had a stable course in two
patients, an improvement was observed in proteinuria levels
in the other two patients.

The median Pras score was 3.2 (range 6-11), and after
a six-month canakinumab treatment, a statistically signifi-
cant improvement was observed in the Pras score (p <0.05).
Additionally, canakinumab was effective in decreasing the
number of attacks, attack duration and acute-phase reactants
(p<0.001) (Table 2).

Canakinumab dose tapering and discontinuation

All patients started with 150 mg per month, and the dose and
interval were not changed for the first 6 months. Although
the frequency and duration of attacks decreased in 35 of 57
patients who received monthly, the drug dose interval was
not extended as there was no sign of complete remission.

The frequency of attacks in the group of 35 patients was
1.2 attacks/6 months. In such patients, complaints, such as
joint pain and leg pain, upon exertion continued during the
attack-free periods. Intermittent elevations were observed in
CRP and sedimentation values during the periods between
the attacks in 13 of these patients. In this patient group, there
were four patients with amyloidosis.

In Fig. 1, a summary of the patients is presented. After
the first 6 months, the dosing interval of canakinumab was
extended in 22 patients, and then treatment was discontin-
ued in 12 of them who did not have an attack in the last six
months. No subclinical acute-phase reactant elevation was
observed in these patients during the attack-free period. For
the remaining ten patients, dose intervals were extended to
8—12 weeks after 6 months of monthly canakinumab treat-
ment. The median canakinumab administration interval was
2 months (2-3 months) in 22 patients whose canakinumab
dose interval was extended. The median attack-free follow-
up period was 6.8 months (range 3—15) in patients with
extended dose intervals.

The drug was discontinued in 12 patients who were in
remission as their dose interval was extended, they had no
attacks, and their acute-phase tests were normal. These
patients were administered monthly canakinumab for the
first 6 months, then the dosing interval was increased to
a median of 8 weeks (range 8—12), and no attacks were
observed in the second six-month period. Three of the 12
patients whose canakinumab treatment was discontinued
started monthly treatment again after their attacks recurred
at 4, 5 and 7 months after the discontinuation of the ther-
apy. The remaining nine patients are still being followed
up without attacks and receive only colchicine therapy.
The attack-free median follow-up time for the nine patients
whose treatment with canakinumab was discontinued and
under follow-up with only colchicine treatment is 9.4 months
(range 4-14).

An increase in the attack frequency was observed in
four of the remaining ten patients whose dose interval was
extended after a median of 4 months (range 2-5) from the
extension of the dose intervals. Canakinumab dose inter-
val was rescheduled on monthly bases for four patients
with two or more attacks (three patients had two attacks,
and one patient had three attacks). Six patients whose

Table 2 Treatment responses of patients in month 6 of canakinumab treatment

Anakinra last visit Month 6 canakinumab p values*
Mean attack frequency in the last 6 months 34+2.1 1.2+1.1 <0.001
Mean attack duration, hours 67.20+62.73 14.27+15.45 <0.001
CRP, mg/L 22.25+17.03 4.99+6.22 <0.001
Sedimentation, mm/h 14.43+12.80 5.5+6.54 <0.001
Disease severity score (PRAS), median (min.—max.) 6.53 (6-11) 3.2(2-4.2) <0.05

*p values < 0.5 considered statistically significant
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150 mg/month
canakinumab treatment
for 6 months (N=57)

Are there findings of
complete or partial
remission?

No (n=35)

Yes (n=22)

Dose interval: 8-12

Continue 4-week dosing

weeks

CAN administration interval:
Median 8 weeks

Did the patient have
attacks in the last 6
months?

Median attack-free follow-up
period: 6.8 months (min. 3-
max. 15)

No (n=12) Follow-up
without medication

Has any attacks been
observed?

Yes (n=3) Treatment
with 4-week dose

No (n=9) Follow-up with
colchicine

Median attack-free follow-up duration:
9.4 months (min. 4-max. 14)

Yes (n=10) Continue with
the interval treatment

Have two or more attacks
been observed?

No (n=6) Continue with
the interval treatment

Yes (n=4) Treatment
with 4-week dose

Median attack-free follow-up duration:
8.6 months (min. 6-max. 13)

Fig. 1 Treatment responses of patients in month 6 of canakinumab treatment

extended dose intervals are still being followed up without
attack. This patient group's median attack-free follow-up
period was 8.6 months (range: 6—13). Table 3 compares
clinical and laboratory characteristics of patients with a
4-week canakinumab dose interval versus an > 4-week
dose interval. The number of attacks, amyloidosis and
erysipelas-like erythema was significantly higher in the
4-week group (p <0.05). M694V homozygous mutation
was high in our FMF patients in the study group (40/57).
The M694V mutation rate was 5/10 in 10 patients whose
dose interval was extended and 7/12 in 12 patients who
were discontinued.

Drug safety

No serious adverse events were observed during the canak-
inumab treatment since the beginning of the treatment,
except mild infection. In this current study, no tuberculo-
sis, opportunistic infections, a condition requiring hospi-
talization or parenteral antibiotics, malignancies or death
occurred during the median 46-month period (range
9—64 months) of canakinumab. During the follow-up
period, 12 patients developed respiratory tract infections,
and throughout the pandemic period, four patients had
SARS-CoV?2 disease. Such patients were followed up and
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Table 3 Comparison of patients
with a 4-week canakinumab
dose interval, versus

Patients with 4-week dose Patients with >4-week p
interval (n=35) dose interval (n=22)

an>4-week dose interval Clinical findings Fever, n (%)

Abdominal pain, n (%)

Chest pain, n (%)

Arthralgia, n (%)

Arthritis, n (%)

Exertional leg pain, n (%)
Erysipelas-like erythema, n (%)
Amyloidosis n (%)

Frequency of attacks, 6 months*
Duration of attacks, d*

Laboratory findings
CRP, mg dL~"** (normal: <0.5)

ESR, mm h™"** (normal range 0-20)

35 6 NA
35 6 1.00
28 2 0.92
13 3 0.86
7 1 0.95
8 0 0.08
4 0 0.002
4 0 1.00
1.2 (1-3) 0 0.01
3(1-14) 0 0.87
47 (21-83) 0.5 (0.1-1.9) NA
48 (33-126) 16 (3-29) NA

*Values given as median (range)

**During an attack before initiation of colchicine

treated without requiring hospitalization. Weight gain was
observed in three of the patients receiving canakinumab.

Discussion

In the present study, we demonstrate the real-life experiences
with canakinumab dose intervals, discontinuation and long-
term data in FMF patients who cannot use colchicine and
anakinra for any reason. IL-1 blockers have been introduced
as new alternative treatment modalities in the presence of
colchicine-resistant and intolerant patients, and studies have
provided their effectiveness [20-23]. The data in the litera-
ture about the dose, administration intervals, and the treat-
ment duration of the biologicals used in FMF patients are
limited. There is no consensus or guideline on this issue yet.
Studies conducted on pediatric and adult patients prove the
efficacy and safety of canakinumab. While these and simi-
lar studies provide information on efficacy and safety, they
do not provide sufficient information on the drug's optimal
duration of use and dose intervals [16, 24, 25]. In our study,
dose intervals were extended in 10 of 57 patients after start-
ing treatment and treatment was discontinued in 12 patients.
While new attacks were observed in 40% of the patients
whose dose interval was extended, the attacks were con-
trolled with monthly canakinumab administration. In 25% of
12 patients whose treatment was discontinued, the drug was
restarted due to an attack, and the attacks were controlled
with monthly canakinumab.

The CLUSTER trial randomized adult patients to receive
canakinumab 150 mg every four weeks or a placebo. Sub-
sequently, patients with complete responses by week
16 underwent a second randomization to receive either

@ Springer

canakinumab or placebo every eight weeks up to week 40.
Remission was maintained in 46% of the patients adminis-
tered the drug every eight weeks. Results from the CLUS-
TER trial at 72 weeks demonstrated a minimal incidence
of exacerbations and reasonable control of clinical disease
activity [26]. In another study, the dose intervals of pedi-
atric FMF patients who entered remission at the end of 6
months with canakinumab treatment every 2 months were
later increased to 3 months. Still, the data on the follow-up
of the patients were not reported in the study [21]. A retro-
spective study of 14 adult FMF patients reported that 79% of
their patients achieved complete clinical remission and 21%
partial response within 2 months. Four patients in this study
group experienced relapse, and the canakinumab interval
was shortened again in two patients in remission [27].

This and similar studies instead emphasize the efficacy
and safety data of canakinumab. The studies in the litera-
ture report remission in gradually increasing frequency in
patients receiving IL-1 treatment. Although the remission
rates in the earlier studies were higher than our findings,
the efficacy and side effect profiles were consistent with our
research. In studies in the literature, data on prolonging the
dose intervals of drugs and discontinuing drug therapy in
patients' treatment protocols in remission are limited [23].
Likewise, there are insufficient data regarding the recur-
rence time of the attacks and the course of the disease after
restarting the treatment in patients whose drug treatment was
discontinued [16, 24-26].

Although it is not known in detail which attack symptom
(joint, serosal, etc.) responds better to which IL-1 blocker,
it is stated that both drugs are effective in all attack findings
and reduce the number of attacks [28, 29]. In our study, it
was observed that there was a decrease in the frequency and
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number of attacks in almost all patients treated with canaki-
numab, consistent with previous efficacy studies. In addition
to the frequency of attacks, a significant decrease was also
shown in acute-phase reactants with IL-1 antagonists, simi-
lar to our results [8, 20, 23, 30].

Akarcan et al. administered monthly canakinumab to all
patients in a pediatric FMF series of nine patients for the
first month. Then they administered three doses of treatment
every 2 months. After nine doses of medicine, canakinumab
treatment was discontinued, and the patients were followed
up for attacks. Patients who had new attacks were admin-
istered canakinumab again every 3 months. Four patients
had new attacks during the follow-up and were administered
continuation treatment [29]. This study had a limited number
of patients and a standard treatment protocol regardless of
patients' characteristics. For a disease that is very common
in the real-life setting, many factors, such as comorbidities,
concomitant drugs used by the patient, or the conditions the
patient develops at the time of treatment (infection or simi-
lar conditions), may make it difficult to implement standard
dose reduction or discontinuation protocols. There may be
patient-specific differences in the approach to the treat-
ment of FMF, which is a common disease in our country.
Dose intervals may be extended for patients selected by the
monitoring physician. In the present study conducted in real
life, dose intervals were extended in patients who achieved
complete response (remission) without being bound by any
protocol at the discretion of the rheumatology physician who
followed up with the patients in the outpatient clinic. The
drug was discontinued in some patients whose dose intervals
were 2 months or longer and remained in remission for 6
months or longer.

Factors, such as high AFR, presence of amyloidosis, fam-
ily history of amyloidosis, frequency of attacks before treat-
ment, and severity of attacks, may play a role in not extend-
ing the dosing interval, not stopping the drug, and continuing
the monthly treatment. The interval was not extended in our
four patients with amyloidosis, and the monthly treatment
continued. Although there is more definite information about
IL-1 inhibitors reducing the frequency of attacks, there are
conflicting studies regarding the reduction in proteinuria
in patients with amyloidosis [31-33]. It is unclear whether
switching to anakinra or canakinumab will effectively treat
problems such as progression in patients with amyloidosis
during treatment and should be investigated in larger patient
groups. Therefore, we think it would be appropriate to con-
tinue the use of colchicine at the maximum tolerated dose
without interruption and indefinitely in patients with FMF-
related amyloidosis and to add anakinra or canakinumab to
colchicine treatment without extending the dose intervals.
Except for amyloidosis, the other patient group in whom
we could not open the dosing interval was patients with
erysipelas-like erythema.

M694V homozygous mutation is associated with early-
onset disease, poor prognosis, and amyloidosis [34-37].
These patient characteristics cause severe disease pheno-
types and may increase the need for anti-IL-1 agents. In our
study, the M694V mutation rate was high, and the drug dose
intervals could be extended, or the drug could be discontin-
ued in these patients, suggesting that this approach can be
applied in patients with a milder course.

In the studies conducted with canakinumab, no side
effects were observed other than mild infection, the drug
was reported to be safe, and no severe side effects were
observed in our study [36-38]. No serious adverse events
were observed in the present study, and patients with SARS-
CoV2 infection were treated without hospitalization.

Laboratory findings and clinical observations indicate
that canakinumab may be an alternative treatment option in
patients who do not respond to colchicine. Although canaki-
numab is effective and safe, it should be evaluated in terms
of cost. The drug's duration of use, dose intervals and dis-
continuation conditions in FMF patients should be discussed
and determined. There are limited data on the drug’s dose
intervals and discontinuation in the adult patient group. If
no attacks and subclinical inflammation are observed after
starting canakinumab, dose intervals can be doubled initially
and then tripled if no new attack occurs within one year [38].
As the present study is a real-life study, which included a
limited number of cases and is conducted in routine outpa-
tient clinic conditions, it may contribute to the literature in
this respect. We could extend the dose intervals or discon-
tinue the drug in 22 of 57 patients included in the study. The
attacks that recurred in some patients after discontinuing the
medication or extending the dosing interval were retaken
under control by switching back to the monthly administra-
tion or the previous dose interval.

The limitations of the present study include its retrospec-
tive nature, lack of a protocol for extending canakinumab
dose interval and discontinuation of the drug, and the limited
number of cases. Different physicians' diverse practices in
this real-life observational study can be another limitation.
Additionally, FMF differs in behavior from person to person
and is a patient-specific approach during treatment.

Conclusion

Canakinumab dose intervals can be extended, and follow-
up without medication may be possible for eligible FMF
patients. However, data from prospective studies with more
cases and a consensus on drug dose optimisation are still
needed in patients with FMF. How to extend dose inter-
vals and which patients' treatment will be discontinued may
be defined, and protocols can be created for a standardized
approach.
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