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A B S T R A C T

Background

Familial Mediterranean fever (FMF), a hereditary auto-inflammatory disease, mainly aGects ethnic groups living in the Mediterranean
region. Early studies reported colchicine may potentially prevent FMF attacks. For people who are colchicine-resistant or intolerant, drugs
such as anakinra, rilonacept, canakinumab, etanercept, infliximab or adalimumab might be beneficial. This is an update of the review last
published in 2018.

Objectives

To evaluate the eGicacy and safety of interventions for reducing inflammation in people with FMF.

Search methods

We searched CENTRAL, MEDLINE, Embase and four Chinese databases on in August 2021. We searched clinical trials registries and
references listed in relevant reports.

The last search was 17 August 2021.

Selection criteria

We included randomized controlled trials (RCTs) of people with FMF, comparing active interventions (including colchicine, anakinra,
rilonacept, canakinumab, etanercept, infliximab, adalimumab, thalidomide, tocilizumab, interferon-α and ImmunoGuard (herbal dietary
supplement)) with placebo or no treatment, or comparing active drugs to each other.

Data collection and analysis

We used standard Cochrane methodology. We assessed certainty of the evidence using GRADE.

Main results

We included 10 RCTs with 312 participants (aged three to 53 years), including five parallel and five cross-over designed studies. Six studies
used oral colchicine, one used oral ImmunoGuard, and the remaining three used rilonacept, anakinra or canakinumab as a subcutaneous
injection. The duration of each study arm ranged from one to eight months.

There were inadequacies in the design of the four older colchicine studies and the two studies comparing a single to a divided dose of
colchicine. However, the four studies of ImmunoGuard, rilonacept, anakinra and canakinumab were generally well-designed.

We aimed to report on the number of participants experiencing an attack, the timing of attacks, the prevention of amyloid A amyloidosis,
adverse drug reactions and the response of a number of biochemical markers from the acute phase of an attack; but no study reported
on the prevention of amyloid A amyloidosis.
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Colchicine (oral) versus placebo

AMer three months, colchicine 0.6 mg three times daily may reduce the number of people experiencing attacks (risk ratio (RR) 0.21, 95%
confidence interval (CI) 0.05 to 0.95; 1 study, 10 participants; low-certainty evidence). One study (20 participants) of colchicine 0.5 mg twice
daily showed there may be no diGerence in the number of participants experiencing attacks at two months (RR 0.78, 95% CI 0.49 to 1.23;
low-certainty evidence).

There may be no diGerences in the duration of attacks (narrative summary; very low-certainty evidence), or in the number of days between
attacks: (narrative summary; very low-certainty evidence).

Regarding adverse drug reactions, one study  reported loose stools and frequent bowel movements and a second reported diarrhea
(narrative summary; both very low-certainty evidence).

There were no data on acute-phase response.

Rilonacept versus placebo

There is probably no diGerence in the number of people experiencing attacks at three months (RR 0.87, 95% CI 0.59 to 1.26; moderate-
certainty evidence).

There may be no diGerences in the duration of attacks (narrative summary; low-certainty evidence) or in the number of days between
attacks (narrative summary; low-certainty evidence).

Regarding adverse drug reactions, the rilonacept study reported there may be no diGerences in gastrointestinal symptoms, hypertension,
headache, respiratory tract infections, injection site reactions and herpes, compared to placebo (narrative summary;  low-certainty
evidence).

The study narratively reported there may be no diGerences in acute-phase response indicators aMer three months (low-certainty evidence).

ImmunoGuard versus placebo

The ImmunoGuard study observed there are probably no diGerences in adverse eGects (moderate-certainty evidence) or in acute-phase
response indicators aMer one month of treatment (moderate-certainty evidence).

No data were reported for the number of people experiencing an attack, duration of attacks or days between attacks.

Anakinra versus placebo

A study of anakinra given to 25 colchicine-resistant participants found there is probably no diGerence in the number of participants
experiencing an attack at four months (RR 0.76, 95% CI 0.54 to 1.07; moderate-certainty evidence).

There were no data for duration of attacks or days between attacks.

There are probably no diGerences between anakinra and placebo with regards to injection site reaction, headache, presyncope, dyspnea
and itching (narrative summary; moderate-certainty evidence).

For acute-phase response, anakinra probably reduced C-reactive protein (CRP) aMer four months (narrative summary; moderate-certainty
evidence).

Canakinumab versus placebo

Canakinumab probably reduces the number of participants experiencing an attack at 16 weeks (RR 0.41, 95% CI 0.26 to 0.65; 1 study,
63 colchicine-resistant participants; moderate-certainty evidence).

There were no data for the duration of attacks or days between attacks.

The included study reported the number of serious adverse events per 100 patient-years was probably 42.7 with canakinumab versus 97.4
with placebo among people with colchicine-resistant FMF (moderate-certainty evidence).

For acute-phase response,  canakinumab probably caused a higher proportion of participants to have a CRP level of 10 mg/L or less
compared to placebo (68% with canakinumab versus 6% with placebo; 1 study, 63 participants; moderate-certainty evidence).

Colchicine single dose versus divided dose

There is probably no diGerence in the duration of attacks at three months (MD −0.04 hours, 95% CI −10.91 to 10.83) or six months (MD 2.80
hours, 95% CI −5.39 to 10.99; moderate-certainty evidence).
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There were no data for the number of participants experiencing an attack or days between attacks.

There is probably no diGerence in adverse events (including anorexia, nausea, diarrhea, abdominal pain, vomiting and elevated liver
enzymes) between groups (narrative summary; moderate-certainty evidence).

For acute-phase response, there may be no evidence of a diGerence between groups  (narrative summary; low- to moderate-certainty
evidence).

Authors' conclusions

There were limited RCTs assessing interventions for people with FMF. Based on the evidence, three times daily colchicine may reduce the
number of people experiencing attacks, colchicine single dose and divided dose may not be diGerent for children with FMF, canakinumab
probably reduces the number of people experiencing attacks, and anakinra or canakinumab probably reduce CRP in colchicine-resistant
participants; however, only a few RCTs contributed data for analysis. Further RCTs examining active interventions, not only colchicine, are
necessary before a comprehensive conclusion regarding the eGicacy and safety of interventions for reducing inflammation in FMF can be
drawn.

P L A I N   L A N G U A G E   S U M M A R Y

Medicines for reducing inflammation in people with familial Mediterranean fever

Review question

Can treatments such as colchicine, anakinra, rilonacept, canakinumab, etanercept, infliximab, adalimumab, thalidomide, tocilizumab,
interferon-α and ImmunoGuard (a herbal supplement)) reduce inflammation in people with familial Mediterranean fever (FMF)?

Background

FMF is a hereditary inflammatory disease, with symptoms of an attack oMen including fever over 38 °C, pain and inflammation of the
membrane surrounding the chest cavity, the joints or the lungs. We wanted to discover whether these medicines were better for reducing
inflammation for people with FMF than placebo (a dummy treatment containing no active medicine) or no treatment, and also to compare
these medicines with each other.

Search date

The evidence is current to 17 August 2021.

Study characteristics

The review included 10 studies with 312 people with FMF aged between three and 53 years. Eight studies compared five medicines,
colchicine, rilonacept, ImmunoGuard, anakinra and canakinumab, with placebo. Participants received one medicine or placebo at random
over one to four months. The remaining two studies compared colchicine 1 mg per day once daily with colchicine two or three times daily
in children for six to eight months.

Key results

We aimed to report on the number of participants experiencing an attack, the timing of attacks, prevention of amyloid A amyloidosis (which
is a reaction to a chronic inflammatory disease or infection leading to a build-up of an abnormal protein called amyloid in organs and
tissues throughout the body stopping them working properly), and any side eGects of treatment and the levels of a number of markers of
inflammation during an attack. Not all studies reported these outcomes. Given the diGerences in treatments and study design, it was not
possible to combine any of the results that we did obtain from these studies.

One study (15 participants) with oral colchicine 0.6 mg three times a day and another study (63 participants) with subcutaneous (under
the skin) canakinumab 150 mg every four weeks for 16 weeks may help to reduce the numbers of people with attacks of FMF. However,
oral colchicine 0.5 mg twice a day (20 participants), rilonacept (14 participants) or anakinra (25 participants) did not reduce the numbers
of people with attacks. ImmunoGuard (24 participants) did not reduce levels of the markers of inflammation in the blood which are raised
during the attack phase of FMF; these include the rate of fall of red blood cells when placed in a test tube, the white blood cell count and
the presence of C-reactive protein (a protein that is produced in the liver). Anakinra and canakinumab reduced C-reactive protein levels.
Colchicine taken once daily and two or three times daily might not result in diGerent outcomes including the timing of attacks, sider eGects
of the medicine and acute-phase response indicators.

Quality of the evidence

Four studies were well-designed, while the others had some design problems that might have aGected the results. Four studies did not
report clearly how the people were assigned to each treatment group. Four studies did not report whether researchers, who assessed the
study outcomes, knew which individuals were assigned to which treatment. Four studies did not clearly explain the reasons for people
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withdrawing from a study and one study had a high percentage of participants who did not complete study. We could not confirm whether
each planned outcome was reported in five studies. Five studies did not report the severity of FMF in groups at the beginning of treatment.
We judged the evidence for the reported outcomes to be of moderate to very low quality.
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Summary of findings 1.   Colchicine (oral) versus placebo for reducing inflammation in familial Mediterranean fever

Colchicine (oral) versus placebo for reducing inflammation in familial Mediterranean fever

Participant or population: people with familial Mediterranean fever
Settings: outpatient (Israel and the USA)
Intervention: colchicine

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Colchicine

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

1000 per 1000 210 per 1000
(50 to 950)

RR 0.21 
(0.05 to 0.95)

10
(1 study)

⊕⊕⊝⊝

Lowc,d

Colchicine 0.6
mg orally 3 ×
daily.

Number of par-
ticipants experi-
encing an attack
a,b

Follow-up: 2–3
months

900 per 1000 702 per 1000
(441 to 1000)

RR 0.78 
(0.49 to 1.23)

20
(1 study)

⊕⊕⊝⊝

Lowc,d

Colchicine 0.5
mg orally 2 ×
daily.

Wright 1977 reported that the duration of aborted attacks was < 8 hours, while all but 1 of the
18 unaborted attacks lasted > 24 hours and symptoms persisted > 48 hours in 15 of these 18
attacks.

9

(1 study)

⊕⊝⊝⊝

Very low c,d,g

Duration of at-

tacks e,f

Follow-up: 6–10
months

Goldstein 1974 stated there was no obvious difference in duration between 2 participants af-
ter colchicine prophylaxis.

10

(1 study)

⊕⊝⊝⊝

Very low c,d,g

Data for sepa-
rate treatment
courses were
unavailable and
not analyzed.

Dinarello 1974 reported the mean time between attacks was 15.1 days in the colchicine
group vs 20.1 days in the placebo group.

11

(1 study)

⊕⊝⊝⊝

Very low e,f,g

Time between

attacks e,f

Follow-up: 10–11
months

Wright 1977 reported that the mean duration of an attack after beginning a course of place-
bo was 10.4 days when the preceding course was colchicine vs 11.4 days when the preceding
course was placebo.

9

(1 study)

⊕⊝⊝⊝

Very low e,f,g

Data for sepa-
rate treatment
courses were
unavailable and
not analyzed.

No evidence of
a difference.
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Prevention of AA
amyloidosis

Not reported.

Dinarello 1974 reported loose stools or frequent bowel movements, but provided no data. 11

(1 study)

⊕⊝⊝⊝

Very low e,f,g

Adverse drug re-
actions

Follow-up: 10–11
months Wright 1977 stated that 2/9 participants experienced diarrhea while taking colchicine (3.6 mg

for the first day and 1.2 mg for the following 2 days), but symptoms disappeared when the
dose was reduced to 2.4 mg for the first day and 0.6 mg for the next 2 days in the subsequent
treatment course.

9

(1 study)

⊕⊝⊝⊝

Very low e,f,g

—

Acute-phase re-
sponse

Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; CI: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aAttack definition: any episode of fever and serositis reported by the participants during the study period.
bAttack definition: fever (> 38 °C).
cDowngraded one level for high risk due to incomplete outcome data and other bias, and unclear risk due to random sequence generation, allocation concealment, blinding of
outcome and selective reporting.
dDowngraded one level for the small sample size.
eAttack definition: acute, short-lived episodes of peritonitis or pleuritis, usually with fever.
fAttack definition: symptoms of serosal inflammation accompanied by a temperature elevation to ≥ 37.8 °C.
gDowngraded one level for unavailable outcome data from each separate phase.
 
 

Summary of findings 2.   Rilonacept versus placebo for reducing inflammation in familial Mediterranean fever

Rilonacept versus placebo for reducing inflammation in familial Mediterranean fever

Participant or population: people with familial Mediterranean fever
Settings: outpatient (USA)
Intervention: rilonacept
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Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Rilonacept

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Number of par-
ticipants expe-
riencing an at-

tack a

Follow-up: 3
months

1000 per 1000 870 per 1000
(590 to 1000)

RR 0.87 
(0.59 to 1.26)

14
(1 study)

⊕⊕⊕⊝

Moderateb
RR < 1 indicates
an advantage
to rilonacept,
no evidence of
a difference.

Duration of at-

tacks a

Follow-up: 12
months

The median duration was 3.2 days. The median duration was 2.8 days. NA 14

(1 study)

⊕⊕⊝⊝

Lowb,c

First-arm da-
ta were not re-
ported sepa-
rately.

Time between

attacks a

Follow-up: 12
months

The median time was 15 days to
the first attack and 36 days to the
second attack.

The median time was20 days to the
first attack and 90 days to the sec-
ond attack.

NA 14

(1 study)

⊕⊕⊝⊝

Lowb,c

First-arm da-
ta were not re-
ported sepa-
rately.

Prevention of
AA amyloidosis

Not reported.

1 participant reported gastroin-
testinal symptoms in the placebo
group.

3 participants reported gastroin-
testinal symptoms in the rilonacept
group.

NA

0 participants reported hyperten-
sion in the placebo group.

1 participant reported hypertension
in the rilonacept group.

NA

1 participant reported headache in
the placebo group.

1 participant reportedheadache in
the rilonacept group.

NA

Adverse drug
reactions

7 participants reported respirato-
ry tract infections in the placebo
group as follows: respiratory infec-
tion (1), upper respiratory tract in-
fection or otitis (4), sinusitis (1) and
other respiratory infection (1).

4 participants reported respirato-
ry tract infections in the rilonacept
group as follows: pneumonia (1), up-
per respiratory tract infection or oti-
tis (1), sinusitis (1), other respiratory
infection (1).

NA

14

(1 study)

⊕⊕⊝⊝

Lowb,c

First-arm da-
ta were not re-
ported sepa-
rately, the re-
ported data
were at the end
of the study.
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5 participants reported injec-
tion site reactions in the placebo
group.

7 participants reportedinjection site
reactions in the rilonacept group.

NA

2 participants reported herpes in
the placebo group.

1 participant reported herpes in the
rilonacept group.

NA

The median ESR was 14 mm/hour
in the placebo group.

The median ESR was 5.8 mm/hour
in the rilonacept group.

NA

The median fibrinogen was 9.56
μmol/L in the placebo group.

The median fibrinogen was 6.56
μmol/L in the rilonacept group.

NA

The median CRP was4 mg/L in the
placebo group.

The median CRP was2 mg/L in the
rilonacept group.

NA

Acute-phase
response

The median SAA concentration
was 15 mg/L in the placebo group.

The median SAA concentration was
13 mg/L in the rilonacept group.

NA

14

(1 study)

⊕⊕⊝⊝

Lowb,c

First-arm da-
ta were not re-
ported sepa-
rately, the re-
ported data
was at the end
of the study.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; CI: confidence interval; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; NA: not applicable; RR: risk ratio; SAA: serum amyloid A protein.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aAttack definition: episodes of fever, serositis, acute arthritis, or an erysipelas-like rash.
bDowngraded one level for the small sample size.
cDowngraded one level for unavailable outcome data from each separate phase.
 
 

Summary of findings 3.   ImmunoGuard versus placebo for reducing inflammation in familial Mediterranean fever

ImmunoGuard versus placebo for reducing inflammation in familial Mediterranean fever

Participant or population: people with familial Mediterranean fever
Settings: outpatient (Armenia)
Intervention: ImmunoGuard

Comparison: placebo
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Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo ImmunoGuard

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Number of partic-
ipants experienc-

ing an attack a

Not reported.

Duration of at-
tacks

Not reported.

Time between at-
tacks

Not reported.

 

Prevention of AA
amyloidosis

Not reported.

Adverse drug re-
actions

The study reported that no adverse effects were observed. 23

(1 study)

⊕⊕⊕⊝

Moderateb
—

The mean ESR was
23.3 mm/hour in the
placebo group.

Mean ESR was2.90 mm/hour lower in the
ImmunoGuard group than the placebo group
(10.86 mm/hour lower to 5.06 mm/hour high-
er).

— P = 0.48, no ev-
idence of a dif-
ference.

The mean WBC count

was 11.2 × 109/L in the
placebo group.

Mean WBC count was 0.9 (109/L) lower in
the ImmunoGuard group than the placebo
group (4.66 lower to 2.86 higher).

— P = 0.64, no ev-
idence of a dif-
ference.

Acute-phase re-
sponse

Follow-up: 1 month

The mean CRP was 2.9
mg/L in the placebo
group.

Mean CRP was 0.36 mg/L lower in the Im-
munoGuard group than the placebo group
(1.29 lower to 0.57 higher).

—

23
(1 study)

⊕⊕⊕⊝

Moderateb

P = 0.45, no ev-
idence of a dif-
ference.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; CI: confidence interval; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; WBC: white blood cell.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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0

Very low certainty: we are very uncertain about the estimate.

aAttack definition: fever ≥ 38 °C, abdominal pain, chest pain, arthropathy, myalgia and erysipelas-like erythema.
bDowngraded one level for small sample size.
 
 

Summary of findings 4.   Anakinra versus placebo for reducing inflammation in familial Mediterranean fever

Anakinra versus placebo for familial Mediterranean fever

Patient or population: people with familial Mediterranean fever

Settings: outpatient (Israel)

Intervention: anakinra

Comparison: placebo

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding risk

Outcomes

Placebo Anakinra

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Number of par-
ticipants experi-
encing an attack
a

Follow-up: 4
months

1000 per 1000 760 per 1000
(540 to 1000)

RR 0.76 (0.54 to
1.07)

25
(1 study)

⊕⊕⊕⊝

Moderateb
RR < 1 indicates an advantage to anakinra.

Number of participants experiencing an attack at
1 and 2 months' follow-up were analyzed; there
was no evidence of a difference between anakin-
ra and placebo at either time point (1 month: RR
0.72, 95% CI 0.47 to 1.11; 2 months: RR 0.76, 95%
CI 0.54 to 1.07).

Duration of at-
tacks

Not reported.

Time between
attacks

Not reported.

Prevention of AA
amyloidosis

Not reported.

Adverse drug re-
actions

308 per 1000 166 per 1000
(37 to 751)

RR 0.54
(0.12 to 2.44)

25 (1 study) ⊕⊕⊕⊝

Moderateb
Information from main text stated, "The study
reported that drug-related adverse events were
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1

experienced by 16.7% of people in the anakinra
group and 30.8% in the control group, including
injection site reaction, headache, presyncope,
dyspnea and itching" (Ben-Zvi 2017).

The mean CRP
was 19.9 mg/L
in the placebo
group.

Mean CRP was 16.0
mg/L lower in the
anakinra group
(27.38 lower to 4.62
lower).

— P = 0.006, favoring anakinra.Acute-phase re-
sponse

Follow-up: 4
months

The mean SAA
was 110.3 mg/
L in the placebo
group.

Mean SAA was 99.2
mg/L lower in the
anakinra group
(204.69 lower to 6.29
higher).

—

20
(1 study)

⊕⊕⊕⊝

Moderateb

P = 0.07, no evidence of a difference.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; CI: confidence interval; CRP: C-reactive protein;RR: risk ratio; SAA: serum amyloid A protein.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aAttack definition: fever ≥ 38 °C or greater lasting six hours to seven days and accompanied by pain in the abdomen, chest, joints or skin.
bDowngraded one level for the small sample size.
 
 

Summary of findings 5.   Canakinumab versus placebo for reducing inflammation in familial Mediterranean fever

Canakinumab versus placebo for familial Mediterranean fever

Patient or population: people with colchicine-resistant familial Mediterranean fever

Settings: outpatient (more than 20 centers from Italy, Spain, Israel, the Netherlands, the USA, France, the UK, Turkey, Belgium, Russia, Switzerland, Japan and Hungary)

Intervention: canakinumab

Comparison: placebo

Outcomes Illustrative comparative risks* (95% CI) Relative effect
(95% CI)

No of partici-
pants

Certainty of
the evidence

Comments
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2

Assumed risk Corresponding risk

Placebo Canakinumab

(studies) (GRADE)

Number of partic-
ipants experienc-

ing an attacka

Follow-up: 16
weeks

938 per 1000 384 per 1000
(244 to 609)

RR 0.41 (0.26 to
0.65)

63
(1 study)

⊕⊕⊕⊝

Moderateb
RR < 1 indicates an advantage to
canakinumab.

Number of participants experiencing an
attack were analyzed; there was a differ-
ence at 16 weeks favoring canakinum-
ab (RR 0.41, 95% CI 0.26 to 0.65).

Duration of at-
tacks

Not reported.

Time between at-
tacks

Not reported.

Prevention of AA
amyloidosis

Not reported.

Adverse drug re-
actions

Follow-up: 16
weeks

De Benedetti 2018 reported the rate of serious adverse events
per 100 patient-years among people with colchicine-resistant fa-
milial Mediterranean fever. This was 42.7 with canakinumab and
97.4 with placebo.

63
(1 study)

⊕⊕⊕⊝

Moderateb
The most frequently reported adverse
events were infections, abdominal pain,
headaches and injection site reactions (De
Benedetti 2018).

De Benedetti 2018 reported the proportion of participants with
a CRP level ≤ 10 mg/L was 68% with canakinumab vs 6% with
placebo (P < 0.001). 

Acute-phase re-
sponse

Follow-up: 16
weeks De Benedetti 2018 reported the proportion of participants with

an SAA level ≤ 10 mg/L was 26% with canakinumab vs 0% with
placebo (P = 0.0572).

63
(1 study)

⊕⊕⊕⊝

Moderateb
De Benedetti 2018 did not report CRP and
SAA concentration. 

P < 0.05 indicates an advantage to
canakinumab.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; CI: confidence interval; CRP: C-reactive protein;PGA: Physician's Global Assessment of disease activity; RR: risk ratio; SAA: serum amyloid A protein.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.
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3

aAttack definition: none resolution of the baseline flare at day 15 (PGA score < 2 plus CRP level ≤ 10 mg/L or a reduction by ≥ 70% from baseline) or new flare (PGA score of ≥ 2
and CRP level ≥ 30 mg/L) (or both) until week 16.
bDowngraded one level for the small sample size.
 
 

Summary of findings 6.   Colchicine single dose versus divided dose for reducing inflammation in familial Mediterranean fever

Colchicine single dose versus divided dose for reducing inflammation in familial Mediterranean fever

Patient or population: children with familial Mediterranean fever
Settings: outpatient (Turkey)
Intervention 1: colchicine single dose

Intervention 2: colchicine divided dose

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Colchicine divided dose Colchicine single dose

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Number of par-
ticipants expe-
riencing an at-
tack

Not reported.

The mean duration of attacks
in the divided-dose group
was 12.35 hours during the 3-
month follow-up.

The mean duration of attacks in the
single-dose group was 0.04 hours less
(10.91 less to 10.83 more).

—

 

 

Duration of at-

tacks a

Follow-up: 3
and 6 months

The mean duration of attacks
in the divided-dose group was
5.6 hours during the 6-month
follow-up.

The mean duration of attacks in the sin-
gle-dose group was
2.80 hours longer (5.39 less to 10.99
longer).

—

79
(1 study)

⊕⊕⊕⊝

Moderateb
—

Time between
attacks

Not reported.

Prevention of
AA amyloidosis

Not reported.

Adverse drug
reactions

The study reported adverse drug reactions at both 3 and 6 months as fol-
lowing, anorexia, nausea, diarrhea, abdominal pain, vomiting, elevated ALT

NA 79

(1 study)

⊕⊕⊕⊝

Moderateb
—
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4

Follow-up: 3
and 6 months

and AST, but there was no evidence of a difference between single or split
doses of colchicine groups.

The mean ESR was 27 mm/
hour in the divided-dose group.

Mean ESR was 2.0 mm/hour longer in
the single-dose group (4.33 less to 8.33
longer).

— 39
(1 study)

 

⊕⊕⊝⊝

Lowc,d

The mean WBC count was 7.9

× 109/L in the divided-dose
group.

Mean WBC count was 0.6 × 109/L lower
in the single-dose group (4.06 lower to
2.86 higher).

— 39
(1 study)

⊕⊕⊝⊝

Lowc,d

The mean fibrinogen was 414
mg/dL in the divided-dose
group.

Mean fibrinogen was 27.0 mg/dL high-
er in the single-dose group (4.45 lower
to 58.45 higher).

— 39
(1 study)

⊕⊕⊝⊝

Lowc,d

The mean CRP was 4 mg/L in
the divided-dose group.

Mean CRP was 1.0 mg/L lower in the
single-dose group (2.59 lower to 0.59
higher).

— 39
(1 study)

⊕⊕⊝⊝

Lowc,d

Acute-phase
response
Follow-up: 8
months

The mean SAA was3.28 mg/L in
the divided-dose group.

Mean SAA wasthe same in the sin-
gle-dose group (1.52 mg/L lower to 1.52
mg/L higher).

— 79
(1 study)

⊕⊕⊕⊝

Moderateb

—

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
AA: amyloid A; ALT: alanine aminotransferase; AST: aspartate aminotransferase; CI: confidence interval; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; NA:
not applicable; SAA: serum amyloid A protein; WBC: white blood cell.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aAttack definition: fever ≥ 38 °C lasting < 72 hours and accompanied by abdominal pain, chest pain, erysipelas such as erythema or swelling in the joints, and laboratory findings
demonstrating an acute-phase response.
bDowngraded one level for high risk due to lack of blinding and incomplete outcome data.
cDowngraded one level for high risk due to other bias and unclear risk due to random sequence generation, allocation concealment and selective reporting.
dDowngraded one level for small sample size.
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See the glossary for an explanation of terminology (Appendix 1).

Description of the condition

Familial Mediterranean fever (FMF) is an autosomal-recessive,
hereditary auto-inflammatory disease and has a reference in the
Online Mendelian Inheritance in Man database (OMIM) ID: 249100.
The database catalogs all the known diseases with a genetic
component and, when possible, links the diseases to the relevant
genes in the human genome and provides references for further
research and tools for genomic analysis of a cataloged gene.
The primary characteristic of FMF is recurrent fever and serositis,
which results in pain in the abdomen, chest, joints, muscles, etc.
This condition mainly aGects ethnic groups with Mediterranean
ancestry, such as those of Jewish, Armenian, Turkish and Arabic
origin, with a high prevalence of 1 in 200 to 1 in 1000 people aGected
in these ethnic groups (Shohat 2011; Soriano 2012). Regarding the
rest of world, FMF is also not considered to be a rare disease in
Italy, Spain, Greece and Japan (Konstantopoulos 2003; La Regina
2003; Migita 2012). Most people with FMF (approximately 90%) are
diagnosed before the age of 20 years (Koné-Paut 2011).

FMF occurs as a result of mutations in the MEditerranean FeVer
(MEFV gene). This is the only gene currently known to be associated
with FMF and is located on chromosome 16 (Centola 2000). The
MEFV gene comprises 10 exons encoding for a protein called
pyrin by the International FMF Consortium (The International FMF
Consortium 1997) or marenostrin by the French FMF Consortium
(French FMF Consortium 1997). Pyrin consists of 781 amino
acids, expressed in neutrophils, eosinophils, monocytes, dendritic
cells and fibroblasts, and plays a key role in the regulation of
inflammation and apoptosis (Chae 2009; Mansfield 2001). Human
pyrin contains four domains; the pyrin domain (PYD), the zinc-finger
domain (Bbox), the coiled coil domain (CC) and the B30.2 domain
(Heilig 2018). The role of pyrin in the regulation of inflammation is
not completely understood; however, the pyrin inflammasome and
its role in the FMF has been studied (Park 2016). Inflammasomes are
multiprotein signaling complexes that play a major role in immune
systems. The inflammasome is formed by a pattern recognition
receptor (PRR), the adaptor protein (ASC (apoptosis-associated
speck-like protein)) and pro-caspase-1 (Heilig 2018). Pyrin, a PRR,
can bind to the ASC domain to form a pyrin inflammasome,
resulting in caspase-1 activation and further interleukin (IL)-1β
activation. The IL-1 family, a group of 11 cytokines, plays a central
role in the regulation of immune and inflammatory responses. The
pyrin inflammasome activation could be suppressed by the RhoA (a
GTPase protein) activity (Park 2016; Xu 2014). RhoA GTPase can be
activated by the RhoA activator that is released from depolymerized
microtubules (Ozen 2017), suggesting a rationale for colchicine
treatment.

There are mainly two phenotypes in FMF. Type 1 is commonly
associated with recurrent short episodes of inflammation and
serositis, including fever, peritonitis, synovitis, pleuritis, and rarely
pericarditis and meningitis (Shohat 2011). These symptoms and
severity vary from one person to another. The typical clinical
manifestations of FMF type 1 usually last from 12 to 72 hours and
include the following typical attacks (Shohat 2011; Soriano 2012):

1. recurrent fever, characterized by a temperature ranging from 38
°C to 40 °C;

2. abdominal attacks, featuring abdominal pain (usually the entire
abdomen is involved);

3. arthritic attacks, frequently featuring as monoarthritis localized
in the large joints of the leg (hip, knee, ankle);

4. chest attacks, including pleuritis and pericarditis;

5. pre-attack symptoms, occurring 12 to 24 hours before any FMF
attacks, usually including discomfort, abnormal taste sensation,
dizziness, increased appetite, irritability, etc. (Lidar 2006).

The most severe complication of FMF is amyloid A (AA) amyloidosis
leading to renal failure.

Type 2 FMF is characterized by amyloidosis as the first clinical
manifestation of the disease, in otherwise asymptomatic people
(Livneh 2006). However, the existence of this phenotype is
still controversial. Melikoğlu and colleagues failed to prove the
existence of type 2 FMF in their prospective designed study,
even in siblings with significant proteinuria (Melikoğlu 2000).
Furthermore, the common MEFV mutations are not significantly
diGerent between people who present with the typical phenotype
and those have clinical type 2 disease (Balci 2002).

Description of the intervention

During the FMF attack period, it is reported that febrile and
inflammatory episodes are usually treated with non-steroidal anti-
inflammatory drugs (NSAIDs) (Ozen 2016; Shohat 2011; Soriano
2012).

Colchicine is an anti-inflammatory drug and the most widely
chosen treatment option for preventing inflammatory attacks and
the deposition of amyloid (Ozen 2016; Shohat 2011). It is an alkaloid
that can be extracted from two plants of the lily family: Colchicum
autumnale and Gloriosa superba and has been used for centuries
in acute gout arthritis, but its anti-inflammatory eGicacy has been
demonstrated in other diseases as well. Colchicine was reported
as an eGective drug for preventing FMF attacks in the early 1970s
(Goldfinger 1972). To prevent FMF attacks, it is mainly given orally,
usually 1 mg to 2 mg per day in adults and 0.5 mg to 1 mg per day
according to age and weight in children (Shohat 2011). AMer oral
administration, colchicine is absorbed in the jejunum and ileum
with a zero-order rate process, with a half-life of about four hours.
Colchicine is mainly metabolized by the cytochrome P450 system
in the liver and predominantly eliminated by biliary excretion with
enterohepatic circulation (Cerquaglia 2005; Terkeltaub 2009).

For those people with FMF who are colchicine-resistant or
colchicine-intolerant, a number of other drugs for treating FMF
have been studied in clinical studies such as: anakinra (100 mg
per day or every other day as a subcutaneous injection) (Ozen
2011); rilonacept (2.2 mg/kg (maximum 160 mg) as a weekly,
subcutaneous injection) (Hashkes 2012); canakinumab (150 mg
every four weeks, subcutaneous injection) (Gül 2015); etanercept
(25 mg twice a week as a subcutaneous injection) (Bilgen 2011);
infliximab (4 mg/kg to 5 mg/kg at zero, two and six weeks and
then every eight weeks by infusion) (Özçakar 2012); adalimumab
(40 mg every two weeks) (Bilgen 2011); thalidomide (100 mg per
day orally) (Seyahi 2006); tocilizumab (162 mg subcutaneously once
per week for 24 weeks, or intravenously once every four weeks for
28 weeks) (NCT03446209; UMIN000028010); and interferon-α (IFN-
α) (3 million international units (IU) per attack by subcutaneous
injection) (Tweezer-Zaks 2008).

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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How the intervention might work

Colchicine produces its anti-inflammatory activity through
diGerent pharmacological eGects (Ben-Chetrit 2006; Cerquaglia
2005; Cronstein 2006) such as:

1. preventing activation of neutrophils by binding β-tubulin
to make β-tubulin–colchicine complexes, then inhibiting the
assembly of microtubules and mitotic spindle formation;

2. inhibiting the synthesis of tumor necrosis factor-α (TNF-α) and
downregulating the surface expression of TNF-α receptor;

3. inhibiting leukotriene B4 synthesis;

4. blocking cyclo-oxygenase-2 (COX-2) activity;

5. inhibiting tyrosine phosphorylation and superoxide anion
production;

6. inhibiting arachidonate release and 5-lipoxygenase;

7. suppressing delayed hypersensitivity reactions, histamine,
insulin and parathormone release;

8. inhibiting pyrin inflammasome through RhoA activation.

Anakinra, rilonacept and canakinumab are IL-1 inhibitors. Anakinra
competitively inhibits the binding of IL-1α and IL-1β to the IL-1
receptor (Alpay 2012). Rilonacept, known as IL-1 Trap (Economides
2003), is a soluble decoy receptor fusion protein that binds IL-1α
and IL-1β, and as a result prevents IL-1 activation of cell surface
receptors (Terkeltaub 2013). Canakinumab, a fully human anti-
IL-1β monoclonal antibody with high selectivity binds to IL-1β and
inhibits its interaction with the IL-1 receptor (Ozdogan 2017).

Etanercept, infliximab, adalimumab and thalidomide are tumor
necrosis factor (TNF) antagonists (Sampaio 1991; Seyahi 2006).
The role of TNF antagonists in FMF has not been clarified exactly.
However, the level of serum TNF-α increases during FMF attacks
(Baykal 2003) and decreases with regular colchicine treatment
(Kiraz 1998).

Tocilizumab is an anti-IL-6 receptor monoclonal antibody. The
role of anti-IL-6 in FMF is ongoing in two studies (NCT03446209;
UMIN000028010).

Finally, IFN-α is a natural species-specific immunomodulatory
glycoprotein produced mainly by T and B lymphocytes. It increases
macrophage and natural killer cell phagocytic activity as well as
augmenting lymphocyte-specific cytotoxicity (Tweezer-Zaks 2008).

Why it is important to do this review

While there has been an evidence-based peer review of the use of
colchicine for the treatment of FMF (WHO 2013), and one systematic
review of biological interventions for the treatment of FMF with
evidence from 2000 to 2017 (Kuemmerle-Deschner 2020). However,
this important topic has not yet been systematically evaluated.
Therefore, we performed a Cochrane Review of available clinical
evidence to evaluate the eGicacy and safety of interventions for
reducing inflammation in FMF. This is an updated version of a
previously published review (Wu 2018).

O B J E C T I V E S

To assess the eGicacy and safety of interventions for reducing
inflammation in people with FMF.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomized controlled trials (RCTs) of both parallel
and cross-over design. There was no restriction on publication
status or language.

Types of participants

People of any age, gender and in any care setting, who were
diagnosed with FMF, were eligible for inclusion. For adults,
diagnosis was based on the Tel Hashomer criteria (Livneh
1997; Soriano 2012), and for children, on the Yalçinkaya criteria
(Yalçinkaya 2009).

The Tel Hashomer criteria include major and minor criteria (Livneh
2000). The diagnosis of FMF is at least one major criterion or at least
two minor criteria.

 

Tel Hashomer criteria (Livneh 2000)

Peritonitis (generalized)

Pleuritis (unilateral) or pericarditis

Monoarthritis (hip, knee, ankle)

Fever alone

Major criteria

Incomplete abdominal attack

Chest

Joint

Minor criteria

Exertional leg pain
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Favorable response to colchicine

 

 

Yalçinkaya criteria (Yalçinkaya 2009)

Criteria Description

Fever Axillary temperature of ≥ 38 °C

6–72 hours of duration; ≥ 3 attacks

Abdominal pain 6–72 hours of duration; ≥ 3 attacks

Chest pain 6–72 hours of duration; ≥ 3 attacks

Arthritis 6–72 hours of duration; ≥ 3 attacks; oligoarthritis

Family history of familial Mediterranean
fever

—

 

Types of interventions

We compared active interventions (including colchicine, anakinra,
rilonacept, canakinumab, etanercept, infliximab, adalimumab,
thalidomide, tocilizumab, IFN-α and ImmunoGuard) with placebo
or no treatment. We also planned to include comparisons of
these drugs with each other. There were no restrictions on drug
administration dose, frequency, intensity or duration.

Types of outcome measures

We assessed the following outcome measures.

Primary outcomes

1. Number of participants experiencing an attack

2. Timing of FMF attacks
a. duration of FMF attacks (days or hours)

b. time between attacks (days)

3. Prevention of AA amyloidosis

Secondary outcomes

1. Adverse drug reactions (ADRs)

2. Acute-phase response
a. erythrocyte sedimentation rate (ESR)

b. white blood cell (WBC) count

c. fibrinogen concentration

d. C-reactive protein (CRP)

e. Serum amyloid A protein (SAA) concentration

Search methods for identification of studies

There were no restrictions in the searches regarding language or
publication status.

Electronic searches

We searched for relevant studies from the following electronic
databases: Ovid Cochrane Central Register of Controlled Trials
(CENTRAL) (2021 Issue 8), Ovid MEDLINE (1950 to August 2021),
Ovid Embase (1980 to August 2021), Chinese Biomedical Literature
Database (CBM) (1978 to August 2021), China National Knowledge
Infrastructure Database (CNKI) (1979 to August 2021), Wan
Fang database (1986 to August 2021) and the VIP database
(1989 to August 2021). We also searched the following clinical
studies registries for any ongoing studies: ClinicalTrials.gov
(clinicaltrials.gov/), International Standard Randomized Controlled
Trial Number Register (ISRCTN) (www.isrctn.com/), World Health
Organization International Clinical Trials Registry Platform (ICTRP)
(trialsearch.who.int/), and Chinese Clinical Trial Registry (ChiCTR)
(www.chictr.org.cn/).

We have detailed the search strategy for CENTRAL, MEDLINE and
Embase in the appendices (Appendix 2; Appendix 3; Appendix 4).
The search strategy was modified and translated appropriately for
each Chinese database search.

Date of the most recent searches: 17 August 2021.

Searching other resources

We searched references listed in relevant studies and reviews to
identify any further relevant RCTs.

Data collection and analysis

Selection of studies

We used EndNote X9 soMware to merge retrieved reports from
each database and to remove duplicate records of the same study
(Endnote X9). Two review authors (XY, FYT) independently assessed
the titles and abstracts of studies to exclude obviously irrelevant
reports. We retrieved the full-text copies of all potentially eligible
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reports, and compared them with the inclusion criteria. Two review
authors (BW, XY) made final decisions on the included studies by
cross-checking the results; we consulted a third review author (TX)
when there were any disagreements. Where we identified multiple
reports of the same study, we extracted the maximum amount of
data from the multiple reports and identified one report as the
primary reference.

Data extraction and management

We based data extraction on guidance from the Cochrane Handbook
for Systematic Reviews of Interventions (Lefebvre 2021), using a data
extraction form piloted by the Cochrane Cystic Fibrosis and Genetic
Disorders Review Group, and included the following information:
general data (authors, publication year, contact information,
etc.); baseline data (number of participants, age, gender, etc.);
risk of bias assessment information (details of randomization,
allocation concealment, blinding, incomplete outcome data, etc.);
interventions; duration of follow-up; outcome measures and
results. Two review authors (XY, FYT) independently extracted and
managed data from all included studies and attempted to resolve
disagreements by discussion. When authors failed to reach an
agreement, we involved a third review author (BW) as arbiter.

We did not combine diGerent drugs in a single comparison (e.g.
any drug versus placebo) or diGerent duration of treatment (e.g.
up to and including one month, over one month and up to three
months, over three months and up to 12 months, 12 months and
over); instead, we presented separate comparisons at diGerent time
points.

Assessment of risk of bias in included studies

We assessed the risk of bias in the included studies using the
methods recommended in Chapter 8 of the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). Two review
authors (XY, FYT) independently evaluated the following seven
items for each study: random sequence generation, allocation
concealment, blinding of participants and personnel, blinding
of outcome assessment, incomplete outcome data, selective
reporting and other potential sources of bias. We judged the risk of
bias for each item as 'low risk', 'high risk' or 'unclear risk' following
the assessment criteria recommended by the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011; Appendix 5).
Finally, we produced a risk of bias summary and a risk of bias figure
to present a visual assessment of the risk of bias.

Measures of treatment e?ect

For dichotomous outcomes (number of participants experiencing
an attack, adverse drug reactions), we presented the risk ratios
(RRs) with their 95% confidence intervals (CIs) for each individual
study where data were available. For continuous outcomes
(duration of FMF attacks, time between attacks, markers in the
acute-phase response), we presented the mean diGerences (MDs)
with their 95% CIs for individual studies where data were available.
If the time to the next attack was reported as the median (range)
number of days, we reported these narratively. We planned to use
the standardized mean diGerence (SMD) where studies measured
the same outcome in a variety of ways; however, only one RCT
reported continuous outcomes based on the established inclusion
criteria.

Unit of analysis issues

We included both parallel and cross-over designed studies. We
considered individual participants as the unit of analysis. We
planned to re-analyze any cluster-randomized studies identified
by calculating the eGective sample sizes with the intracluster
coeGicient (ICC) estimated externally from similar studies (Deeks
2021); however, we did not include any cluster-randomized studies
in this version of the review. We included five cross-over studies
in the review. For all of these, data from the first period only were
available and, where possible, we analyzed the data at the relevant
time points as if the studies were of parallel design as we had
originally planned (Elbourne 2002). We reported other information
from both arms of the cross-over studies narratively.

Dealing with missing data

We attempted to contact the original study investigators when
essential data were missing from the study reports; however, we
failed to find any contact details for the contact authors of four
studies published in 1974 and 1977 (Dinarello 1974; Goldstein
1974; Wright 1977; Zemer 1974). We planned to assume first that
the missing participants experienced an attack and second that
they did not experience an attack and would have undertaken
an analysis based on each of these assumptions respectively.
We examined the eGects of these assumptions by performing a
sensitivity analysis (Deeks 2021).

Assessment of heterogeneity

First, if clinical diversity existed between the studies (e.g.
diGerent drugs, or diGerent treatment durations), we planned
to not combine data from those studies. Second, for clinically
homogeneous studies, we planned to perform a Chi2 test, with P
values less than 0.1 indicating significant statistical heterogeneity.
If we had combined any studies, in order to identify any
heterogeneity, we would have attempted to visually assess the
forest plots to identify any aberrant results. Furthermore, we
planned to quantify heterogeneity not due to chance using
the I2  statistic (Higgins 2003). An approximate guide for the
interpretation of the I2  statistic that we planned to use is as
follows: 0% to 40% represented heterogeneity that might not be
important; 30% to 60% might represent moderate heterogeneity;
50% to 90% might represent substantial heterogeneity; 75% to
100% represented considerable heterogeneity (Deeks 2021).

Assessment of reporting biases

We performed a comprehensive search for eligible RCTs to minimize
reporting bias. We attempted to use funnel plots to assess
publication bias (Boutron 2021); however, there were insuGicient
studies (fewer than 10 studies) to conduct this analysis for each
result. To evaluate selective reporting of outcomes, we compared
the study protocols with the final study reports. When study
protocols were not available, we compared the 'Methods' section
of the published studies with the 'Results' section to identify any
outcomes that were measured but not reported. We also used
clinical judgment with respect to which outcomes we would expect
to be reported given the intervention and study design.

Data synthesis

We used Review Manager 5 soMware provided by Cochrane to
conduct the statistical analysis (Review Manager 2020). We used a
fixed-eGect model for the meta-analysis in the absence of clinical,

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

methodological and statistical heterogeneity. If we had combined
data and the I2 statistic had been greater than zero, we also planned
to apply a random-eGects model to see whether the conclusions
diGered, and would have noted any diGerence. When analysis was
not possible or appropriate, we presented a narrative summary
(McKenzie 2021).

Subgroup analysis and investigation of heterogeneity

We planned to perform a subgroup analysis for diGerent age groups
(aged 18 years and under versus above 18 years) or diGerent
duration of treatment (e.g. up to and including one month, over one
month and up to three months, over three months and up to 12
months, 12 months and over); however, each analysis only included
one study, so we were unable to conduct any subgroup analyses.

Sensitivity analysis

We intended to perform a sensitivity analysis for the primary
outcomes to investigate the robustness of findings. We planned to
conduct sensitivity analyses by comparing meta-analysis results of:

1. removing cross-over studies compared with all included studies;

2. removing studies at high risk of bias (e.g. one or more of the
following items were at high risk: random sequence generation,
allocation concealment or selective reporting) compared with
all included studies;

3. assuming that missing participants had a positive outcome
versus a negative one for the outcome of 'number of participants
experiencing an attack'.

We did undertake the third planned sensitivity analysis for one of
the studies comparing colchicine to placebo (Zemer 1974).

Summary of findings and assessment of the certainty of the
evidence

We used GRADE Profiler (GRADEpro GDT) to import data from the
Review Manager 5 soMware to create summary of findings tables for

each comparison evaluated in this review (Review Manager 2020).
Summary of findings tables evaluated certainty of the evidence
on the primary and secondary outcomes. The GRADE system
classified the certainty of evidence in the following four grades:
high, moderate, low and very low (Schünemann 2011).

For each comparison we reported the following outcomes:

1. number of participants experiencing an attack;

2. duration of attacks;

3. time between attacks;

4. prevention of AA amyloidosis;

5. adverse drug reactions;

6. acute-phase response.

R E S U L T S

Description of studies

Details were described in the following tables:  Characteristics
of included studies; Characteristics of excluded
studies;  Characteristics of studies awaiting
classification; Characteristics of ongoing studies.

Results of the search

The search identified 277 articles, 64 of these remained aMer
title and abstract screening; 10 studies (22 references) met the
inclusion criteria aMer the screening of the full texts (Amaryan
2003; Ben-Zvi 2017; De Benedetti 2018; Dinarello 1974; Goldstein
1974; Hashkes 2012; Kosan 2004; Polat 2016; Wright 1977; Zemer
1974). Two studies (four references) are ongoing (NCT03446209;
UMIN000028010). A total of 38 articles were excluded.

The screening process is shown in the flow diagram (Figure 1) as
recommended by the PRISMA statement (Moher 2009).

 

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 1.   PRISMA flow diagram of study selection process.
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Included studies

Study design

We included 10 RCTs in this review. Five studies were of cross-
over design (Dinarello 1974; Goldstein 1974; Hashkes 2012; Wright
1977; Zemer 1974), five were parallel (Amaryan 2003; Ben-Zvi 2017;
De Benedetti 2018; Kosan 2004; Polat 2016). Four studies were
conducted in the USA (Dinarello 1974; Goldstein 1974; Hashkes
2012; Wright 1977), two in Israel (Ben-Zvi 2017; Zemer 1974), two
in Turkey (Kosan 2004; Polat 2016), one in Armenia (Amaryan
2003), and one in more than 20 countries (De Benedetti 2018).
Seven studies were conducted in a single center (Amaryan 2003;
Ben-Zvi 2017; Dinarello 1974; Goldstein 1974; Kosan 2004; Wright
1977; Zemer 1974), one was conducted in six separate settings
across the USA (Hashkes 2012), one was in 10 centers in Turkey
(Polat 2016), and one was in more than 20 centers across diGerent
countries (De Benedetti 2018). Sample sizes ranged from 10
participants (Goldstein 1974) to 90 participants (Polat 2016), but
only three studies described a sample size calculation (Ben-Zvi
2017; De Benedetti 2018; Polat 2016). One of the studies had three
full publications (Hashkes 2012), four had two full publications
(Amaryan 2003; Ben-Zvi 2017; De Benedetti 2018; Dinarello 1974),
and five had single full publications (Goldstein 1974; Kosan 2004;
Polat 2016; Wright 1977; Zemer 1974).

Participants

The 10 studies randomized 312 people with FMF. Of these, 122
participants completed the parallel studies (Amaryan 2003; Ben-
Zvi 2017; De Benedetti 2018; Kosan 2004; Polat 2016) and 51
completed the first phase of the five cross-over studies (Dinarello
1974; Goldstein 1974; Hashkes 2012; Wright 1977; Zemer 1974).
Eight studies reported the age of participants (Amaryan 2003; Ben-
Zvi 2017; De Benedetti 2018; Goldstein 1974; Hashkes 2012; Kosan
2004; Polat 2016; Wright 1977); the minimum age reported was
three years old (Amaryan 2003) and the maximum was 53 years
(Goldstein 1974). Eight studies reported the sex of participants at
randomization (Amaryan 2003; Ben-Zvi 2017; De Benedetti 2018;
Hashkes 2012; Kosan 2004; Polat 2016; Wright 1977; Zemer 1974),
and one aMer the study was completed (Goldstein 1974); 136
participants were female and 149 were male. Six studies included
people with FMF who experienced at least one attack per month
(Ben-Zvi 2017; De Benedetti 2018; Dinarello 1974; Goldstein 1974;
Hashkes 2012; Wright 1977), but the remaining four did not report
FMF severity (Amaryan 2003; Kosan 2004; Polat 2016; Zemer 1974).

Interventions

The 10 studies evaluated five diGerent interventions.

Four studies compared colchicine to placebo in people with FMF
(Dinarello 1974; Goldstein 1974; Wright 1977; Zemer 1974). Two of
these studies gave colchicine at a dose of 0.6 mg orally three times
daily to participants who experienced at least one attack per month
(Dinarello 1974; Goldstein 1974). The third study was in participants
with a history of frequent FMF attacks. They gave colchicine 3.6 mg
orally for the first day (0.6 mg every hour for four hours, then every
two hours for four hours) then 1.2 mg for the following two days (0.6
mg every 12 hours) (Wright 1977). The fourth study was in people
with FMF not currently on any type of maintenance treatment. They
gave colchicine 0.5 mg orally twice daily (Zemer 1974). Two studies
in children with FMF compared colchicine given as a single dose (1
mg/day, once daily) to when it was given as a divided dose (1 mg/

day, divided into two or three times in a day) (Kosan 2004; Polat
2016).

One study evaluated ImmunoGuard (a compound consisting of
Andrographis paniculata Nees., Eleutherococcus senticosus Maxim.,
Schizandra chinensis Bail. and Glycyrrhiza glabra) compared to
placebo in people with FMF who had never previously been treated
with colchicine; this was in the form of four tablets three times
daily, with the total daily dose of the andrographolide being 48 mg
(Amaryan 2003).

One study compared rilonacept (2.2 mg/kg/week to a maximum
of 160 mg/week) given as a subcutaneous injection to placebo
for colchicine-resistant or colchicine-intolerant people with FMF, in
addition to oral colchicine administered in both groups (Hashkes
2012).

One study compared anakinra (100 mg/day) given as a
subcutaneous injection to placebo for people with colchicine-
resistant familial Mediterranean fever (crFMF) (Ben-Zvi 2017).

The final study compared canakinumab (150 mg or 2 mg/kg for
participants weighing below 40 kg, every four weeks) given as
a subcutaneous injection to placebo for people with crFMF (De
Benedetti 2018).

Outcomes

Five studies reported the number of participants experiencing an
attack (Ben-Zvi 2017; De Benedetti 2018; Goldstein 1974; Hashkes
2012; Zemer 1974), and three studies reported the timing of FMF
attacks – two as the duration of FMF attacks (Hashkes 2012; Polat
2016), and one as the interval time between attacks (Wright 1977);
these are primary outcomes for this review. However, outcome
data from the first phase or course could not be distinguished
from the reports of two studies (Hashkes 2012; Wright 1977). Eight
studies assessed adverse events (Amaryan 2003; Ben-Zvi 2017; De
Benedetti 2018; Dinarello 1974; Hashkes 2012; Kosan 2004; Polat
2016; Wright 1977). Five studies reported the acute-phase response;
in one study these measurements included CRP, WBC count and
ESR (Amaryan 2003), in one study CRP and SAA (Ben-Zvi 2017), in
one study ESR, WBC count, CRP and fibrinogen (Kosan 2004), in
one study ESR, CRP and SAA (Polat 2016), and in the fiMh study
CRP, ESR, SAA and fibrinogen, but again first-phase outcome data
could not be distinguished (Hashkes 2012). One study reported the
proportion of participants who had CRP of 10 mg/L or less and SAA
10 mg/L or less (De Benedetti 2018).

Excluded studies

Wre excluded 38 studies. There were 12 case reports (Alpay 2012;
Bakkaloglu 2009; Belkhir 2007; Calligaris 2008; Gattringer 2007;
Kuijk 2007; Mor 2007; Moser 2009; Roldan 2008; Sakallioglu 2006;
Seyahi 2002; Stankovic Stojanovic 2012), and eight case series
(Burstein 1997; Brik 2014; Dinarello 1976; Gül 2015; Hashkes 2014;
Seyahi 2006; Zemer 1986; Zemer 1991). Six reports were not RCTs
(Lidar 2004; Ofir 2008; Tunca 2004; Tweezer-Zaks 2008; Yenokyan
2012; Uguztemur 2017); three were editorials (Anonymous 1977;
Anonymous 1983; Ben-Chetrit 2008), seven were reviews (Adler
1998; Demirkaya 2016; Haviv 2016; Kuemmerle-Deschner 2020;
Ozdogan 2017; Ter Haar 2013; Zhuang 2019), and one was a letter
(Sarkissian 2000). One excluded study was an RCT, but without
prespecified disease (HoGman 2008).
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Ongoing studies

Two studies evaluating tocilizumab for FMF are ongoing
(NCT03446209; UMIN000028010).

NCT03446209  is a placebo-controlled, double-blind parallel 28-
week study in adults with FMF comparing intravenous tocilizumab
once every four weeks to placebo (0.9% saline). The primary
outcome measure is the change in Physician's Global Assessment
(PGA) score and the secondary outcomes are adverse events and a
range of laboratory markers.

UMIN000028010  is a multicenter, placebo-controlled, double-
blind parallel 24-week study in people with crFMF comparing

subcutaneous tocilizumab once per week to placebo. The primary
outcome is the number of fever attacks up to 24 weeks and
the secondary outcomes are the number of occurrences of
accompanying symptoms during attacks, duration of FMF attacks,
interval time between attacks, CRP, SAA, 36-item Short Form Health
Survey and pharmacodynamic assessment.

Risk of bias in included studies

Details are described in the risk of bias section of the Characteristics
of included studies  table, and shown by the risk of bias graph
(Figure 2) and the risk of bias summary (Figure 3).

 

Figure 2.   Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages
across all included studies.

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias): All outcomes
Blinding of outcome assessment (detection bias): All outcomes

Incomplete outcome data (attrition bias): All outcomes
Selective reporting (reporting bias)

Other bias

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias High risk of bias
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Figure 3.   Risk of bias summary: review authors' judgments about each risk of bias item for each included study.
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Amaryan 2003 + + + + + + +
Ben-Zvi 2017 + + + + + + +

De Benedetti 2018 + + + + + + +
Dinarello 1974 ? ? + ? - ? -
Goldstein 1974 ? ? + ? - ? -
Hashkes 2012 + + + ? + + +

Kosan 2004 ? ? + + + ? -
Polat 2016 + + - - - + +

Wright 1977 + ? + ? - ? -
Zemer 1974 ? ? + + - ? -
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Allocation

Sequence generation

Six studies adequately described sequence generation and were
at low risk of bias (Amaryan 2003; Ben-Zvi 2017; De Benedetti
2018; Hashkes 2012; Polat 2016; Wright 1977). Amaryan 2003 stated
that the sequence was derived using a simple randomization
procedure, Hashkes 2012  described using a computer-generated
code,  Ben-Zvi 2017  reported using a predetermined key that
was established by an external company,  Polat 2016  reported
a computer-based block randomization algorithm,  De Benedetti
2018  reported the randomization list was produced by the
Interactive Response Technology (IRT) provider using a validated
system and  Wright 1977  stated the randomization followed a
method reported by Bradley Efron in 1971 named "Forcing a
sequential experiment to be balanced". The remaining four RCTs
did not describe sequence generation, and were at unclear risk of
bias (Dinarello 1974; Goldstein 1974; Kosan 2004; Zemer 1974).

Allocation concealment

Five studies adequately described the concealment of the
treatment allocation and were at low risk of bias (Amaryan 2003;
Ben-Zvi 2017; De Benedetti 2018; Hashkes 2012; Polat 2016). One
study described using sequentially numbered drug containers of
identical appearance (Amaryan 2003), the other four used a central
allocation process (Ben-Zvi 2017; De Benedetti 2018; Hashkes 2012;
Polat 2016). The remaining five studies provided an insuGicient
description of the allocation concealment process and were at
unclear risk of bias (Dinarello 1974; Goldstein 1974; Kosan 2004;
Wright 1977; Zemer 1974).

Blinding

Five RCTs reported using a double-blind procedure for participants
and personnel, so the risk of performance bias was low (Amaryan
2003; Ben-Zvi 2017; Goldstein 1974; Hashkes 2012; Zemer 1974).
One RCT reported that participants, investigator staG, outcome
assessors and data analysts were all blinded, so the risk of
performance bias was low (De Benedetti 2018). Two studies
reported that colchicine and placebo tablets were bottled, coded
and dispensed by the Pharmaceutical Development Service, so the
risk of performance bias was low (Dinarello 1974; Wright 1977). The
two remaining RCTs, comparing diGerent frequencies of colchicine
administration, did not use a blinded procedure (Kosan 2004;
Polat 2016). One of these two RCTs only reported our secondary
outcomes which could not be influenced by blinding (or lack of
it), so we judged this study at low risk of bias (Kosan 2004). Polat
2016  reported the primary outcome (duration of attacks), which
could be influenced by blinding (or lack of it), so we judged this
study at high risk of bias.

One study reported outcome assessment was blinded, so was at
low risk of detection bias (Zemer 1974). One study reported that
the investigators were blinded (Ben-Zvi 2017). However, it was not
clear if the blinding of outcome assessment was performed in the
remaining three studies. Two studies only reported on one of our
secondary outcomes, which could not be influenced by blinding
(or lack of it), so we judged these studies to also have a low
risk of bias (Amaryan 2003; Kosan 2004). Polat 2016 reported the
primary outcome (duration of attacks), which could be influenced
by blinding (or lack of it), so we judged this at high risk of bias (Polat
2016). For the remaining four studies, the primary outcome of FMF

attack measurement was likely to be influenced by lack of blinding,
so we judged the risk of bias with respect to blinding of outcome
assessment to be unclear (Dinarello 1974; Goldstein 1974; Hashkes
2012; Wright 1977).

Incomplete outcome data

We judged two studies to have a low risk of bias. One study
reported all participants completed the follow-up (Kosan 2004).
One reported only one out of 32 participants did not complete
the follow-up and the reason was given as "subject/guardian
decision" (De Benedetti 2018).

The remaining eight studies reported that there were participants
lost to follow-up. Of these, we judged three studies to have a low
risk of bias (Amaryan 2003; Ben-Zvi 2017; Hashkes 2012). Amaryan
2003  reported only one participant (less than 5%) in the control
group was lost to follow-up.  Hashkes 2012  reported that three
participants withdrew, but an intention-to-treat (ITT) analysis was
performed and reasons given for the withdrawals. Finally,  Ben-
Zvi 2017  reported that seven participants (all in the placebo
group) discontinued the study because of treatment failure in five
participants and adverse events in two, again an ITT analysis was
performed.

Conversely, we judged the risk of bias to be high in five
studies (Dinarello 1974; Goldstein 1974; Polat 2016; Wright 1977;
Zemer 1974). Five out of 11 participants failed to complete the
in Dinarello 1974, with no indication if they had received one of the
interventions or both, and no ITT analysis was reported. Similarly,
5/15 participants dropped out of Goldstein 1974, 4/9 participants
failed to complete in  Wright 1977, 9/22 participants failed to
complete in  Zemer 1974  and no ITT analysis was performed.
In  Polat 2016, 11/90 participants (eight in single-dose group
(17.78%) and three in the divided-dose group (6.67%)) were lost to
follow-up and no ITT analysis was performed.

Selective reporting

Five studies reported all their prespecified outcomes according to
the protocol or methods section of the full published paper (low risk
of bias) (Amaryan 2003; Ben-Zvi 2017; De Benedetti 2018; Hashkes
2012; Polat 2016). The remaining five studies failed to provide
suGicient information to permit a judgment of risk, so the risk of
bias for this domain was unclear (Dinarello 1974; Goldstein 1974;
Kosan 2004; Wright 1977; Zemer 1974).

Other potential sources of bias

Five studies had no indication of other bias (Amaryan 2003; Ben-Zvi
2017; De Benedetti 2018; Hashkes 2012; Polat 2016).

Five studies did not report the baseline characteristics of
participants in each treatment group, so we could not evaluate
baseline diGerences between groups in terms of (for example)
mutation status, duration and frequency of FMF attacks; therefore,
we judged the risk of bias for this domain to be high (Dinarello
1974; Goldstein 1974; Kosan 2004; Wright 1977; Zemer 1974).
Furthermore, because of the diGiculties in defining the severity of
FMF and also of 'colchicine-resistance', there might be a potential
risk of bias.
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E?ects of interventions

See: Summary of findings 1 Colchicine (oral) versus placebo for
reducing inflammation in familial Mediterranean fever; Summary
of findings 2 Rilonacept versus placebo for reducing inflammation
in familial Mediterranean fever; Summary of findings 3
ImmunoGuard versus placebo for reducing inflammation in familial
Mediterranean fever; Summary of findings 4 Anakinra versus
placebo for reducing inflammation in familial Mediterranean
fever; Summary of findings 5 Canakinumab versus placebo for
reducing inflammation in familial Mediterranean fever; Summary
of findings 6 Colchicine single dose versus divided dose for
reducing inflammation in familial Mediterranean fever

The certainty of the evidence has been graded for those outcomes
included in the summary of findings tables, one table for each
comparison for reducing inflammation in FMF. For the definitions
of these gradings, please refer to the relevant tables; colchicine
versus placebo (Summary of findings 1), rilonacept versus placebo
(Summary of findings 2), ImmunoGuard versus placebo (Summary
of findings 3), anakinra versus placebo (Summary of findings
4), canakinumab versus placebo (Summary of findings 5), and
single-dose colchicine versus divided-dose colchicine (Summary of
findings 6).

Colchicine versus placebo

Four studies compared colchicine versus placebo (Dinarello 1974;
Goldstein 1974; Wright 1977; Zemer 1974). Three studies reported
on the use of colchicine compared to placebo for preventing attacks
(Dinarello 1974; Goldstein 1974; Zemer 1974), and one study on
the eGect of colchicine and placebo on an attack once it occurred
(Wright 1977). See Summary of findings 1.

All four studies were of cross-over design; two studies randomized
37 participants and reported data from the end of the first phase
for 29 participants (Goldstein 1974; Zemer 1974). The first of
these randomized 15 participants with 10 completing the study;
however, the number of participants in each group at initial
randomization were not known (Goldstein 1974). The second study
randomized 22 participants and 19 completed phase Ⅰ treatment;
one participant dropped out from the colchicine group and two
from the placebo group (Zemer 1974). The remaining two studies
randomized 20 participants in a study of 59 or 60 courses but did
not provide data for each separate treatment course (Dinarello
1974; Wright 1977); one of these studies randomized 11 participants
of whom six completed the study (Dinarello 1974), and the final
study randomized nine participants with five completing the study
(Wright 1977).

Primary outcomes

1. Number of participants experiencing an attack

Two studies reported on this outcome and administered colchicine
with diGerent doses and frequency so we were unable to combine
the data (Goldstein 1974; Zemer 1974). One study used 0.6 mg orally
three times daily for three months (first period of the cross-over
study) (Goldstein 1974), and the second study used 0.5 mg orally
twice daily for two months (first period of the cross-over study)
(Zemer 1974). The data from Goldstein 1974 showed a diGerence
between colchicine 0.6 mg orally three times daily and placebo
(RR 0.21, 95% CI 0.05 to 0.95; low-certainty evidence), but the data
from the Zemer 1974 showed no evidence of a diGerence between

colchicine 0.5 mg orally twice daily and placebo (RR 0.78, 95% CI
0.49 to 1.23; low-certainty evidence) (Analysis 1.1).

We performed a sensitivity analysis for one study assuming
that missing participants had a positive outcome compared
with a negative one (Zemer 1974). When assuming the missing
participants experienced an attack, there was no evidence of a
diGerence between groups (RR 0.74, 95% CI 0.50 to 1.08; Analysis
1.1). When assuming the missing participants were free of attacks,
there was no evidence of a diGerence between groups (RR 0.78, 95%
CI 0.46 to 1.32; Analysis 1.1).

2. Timing of familial Mediterranean fever attacks

a. Duration of attacks

One study gave either colchicine or placebo at the start of an
attack (Wright 1977). The paper reported that in the aborted attacks
symptoms lasted less than eight hours; an attack was considered
to have been aborted only if symptoms lasted less than eight hours
and fever did not occur. In 17/18 unaborted attacks, symptoms
lasted more than 24 hours, and indeed persisted for more than
48 hours in 15 attacks. The "mild" unaborted attack that lasted
less than 24 hours was the only unaborted attack in a participant
receiving colchicine (Wright 1977).

Goldstein 1974 did not report data, but stated that for the attacks
that occurred in the colchicine group, there was no obvious
diGerence in duration.

We judged the certainty of the evidence for this outcome to be very
low.

b. Time between attacks

Two cross-over studies reported on the timing of attacks; however,
we were unable to extract data from the first treatment course
for analysis (Dinarello 1974; Wright 1977). Dinarello 1974 reported
the mean time until the next attacks aMer the beginning of the
placebo period was 10.4 (standard error (SE) 1.4) days when the
preceding course was colchicine, compared to 11.4 (SE 1.7) days
when the preceding course was also placebo (very low-certainty
evidence). Wright 1977 reported the mean interval between attacks
aMer colchicine treatment was 15.1 days and aMer placebo was 20.1
days, with no evidence of a diGerence (very low-certainty evidence).
Furthermore,  Wright 1977  stated, "The latter (placebo) group of
intervals included a single large value (129 days) from Patient I, who
experienced only two attacks during the trial and hence did not
contribute any intervals aMer a course of colchicine to the combined
data. If this long interval is eliminated, the mean interval length
becomes 15.4 days".

3. Prevention of amyloid A amyloidosis

No study reported prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

Two cross-over studies reported adverse drug reactions (very
low-certainty evidence); however, data from the first treatment
period were not reported separately (Dinarello 1974; Wright
1977). Dinarello 1974 reported that participants taking colchicine
0.6 mg three times daily experienced no major adverse eGects
except loose stools or frequent bowel movements, but did
not report the exact number.  Wright 1977  reported that two
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participants experienced diarrhea, and the symptoms disappeared
aMer a reduction in the colchicine dose.

2. Acute-phase response

No study reported acute-phase response.

Rilonacept versus placebo

One cross-over study randomized 14 participants and compared
rilonacept to placebo for people with FMF who were colchicine-
resistant or colchicine-intolerant (Hashkes 2012). One participant
was lost to follow-up in the first phase of treatment aMer
experiencing an attack; therefore, 13 participants completed the
first arm of treatment. See Summary of findings 2.

Primary outcomes

1. Number of participants experiencing an attack

We were able to obtain first-arm outcome data. Outcome data
indicated that the participant lost to follow-up in the first phase
experienced an FMF attack (Hashkes 2012). The analysis showed no
evidence of a diGerence between rilonacept and placebo (RR 0.87,
95% CI 0.59 to 1.26; moderate-certainty evidence; Analysis 2.1).

2. Timing of familial Mediterranean fever attacks

a. Duration of attacks

The study reported both the duration of FMF attacks and the time
of the first and the second attack; however, first-arm outcome data
were not reported separately (Hashkes 2012). The reported median
duration of attacks was 2.8 days with rilonacept versus 3.2 days with
placebo (P = 0.32; low-certainty evidence).

b. Time between attacks

The median amount of time to the first attack was 20 days with
rilonacept versus 15 days with placebo (P = 0.066), and to the
second attack was 90 days with rilonacept versus 36 days with
placebo (P = 0.009) (low-certainty evidence).

3. Prevention of amyloid A amyloidosis

No study reported prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

The study reported total adverse events occurring during the study,
but first-arm outcome data could not be separated from the total
outcome data (low-certainty evidence) (Hashkes 2012).

a. Digestive system

The study reported that gastrointestinal symptoms occurred in
three participants (four events) in the rilonacept group and one
participant (one event) in the placebo group (Hashkes 2012).

b. Motor system

The study did not report adverse drug reactions of the motor
system.

c. Circulatory system

Only one participant experienced hypertension (two events) in the
rilonacept group (Hashkes 2012).

d. Urogenital system

The study did not report adverse drug reactions of the urogenital
system.

e. Nervous system

One participant experienced headache (one event) in the rilonacept
group and one participant (one event) in the placebo group
(Hashkes 2012).

f. Respiratory system

In the rilonacept group, four participants experienced respiratory
tract infections (pneumonia (one participant), upper respiratory
tract infection or otitis (one), sinusitis (one) and other respiratory
infection (one)). In the placebo group, seven participants had
respiratory tract infections (respiratory infection (one participant),
upper respiratory tract infection or otitis (four), sinusitis (one) and
other respiratory infection (one)) (Hashkes 2012).

g. Reproductive system

The study did not report adverse drug reactions of the reproductive
system.

h. Endocrine system

The study did not report adverse drug reactions of the endocrine
system.

i. Others

Injection site reactions occurred in seven participants (53 events)
with rilonacept and five participants (13 events) with placebo.
Herpes occurred in one participant (one event) with rilonacept and
two participants (two events) with placebo (Hashkes 2012).

2. Acute-phase response

The study reported acute-phase responses; however, first-arm
data were not reported separately for this outcome (low-certainty
evidence) (Hashkes 2012).

a. Erythrocyte sedimentation rate

The reported median ESR was 5.8 mm per hour with rilonacept
versus 14 mm per hour with placebo (P = 0.156) (Hashkes 2012).

b. White blood cell count

The study did not report WBC count.

c. Fibrinogen concentration

The reported median fibrinogen concentration was 6.56 μmol/L in
the rilonacept group versus 9.56 μmol/L in the placebo group (P =
0.063) (Hashkes 2012).

d. C-reactive protein

The reported median CRP was 2 mg/L in the rilonacept group versus
4 mg/L in the placebo group (P = 0.22) (Hashkes 2012).

e. Serum amyloid A protein concentration

The reported median SAA concentration was 13 mg/L in the
rilonacept group versus 15 mg/L in the placebo group (P = 0.50)
(Hashkes 2012).
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ImmunoGuard versus placebo

One parallel RCT with 24 randomized participants (of whom
23 completed the laboratory results assessment) reported on
ImmunoGuard versus placebo for people with FMF who had
not previously been treated with colchicine (Amaryan 2003).
See Summary of findings 3.

Primary outcomes

1. Number of participants experiencing an attack

The study did not report number of participants experiencing an
attack.

2. Timing of familial Mediterranean fever attacks

The study did not report timing of FMF attacks.

3. Prevention of amyloid A amyloidosis

The study did not report prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

The study reported that there were no adverse eGects (moderate-
certainty evidence).

2. Acute-phase response

a. Erythrocyte sedimentation rate

The study reported ESR during the attack phase and the analysis
showed no evidence of a diGerence between ImmunoGuard and
placebo (MD −2.90 mm/hour, 95% CI −10.86 to 5.06; moderate-
certainty evidence; Analysis 3.1).

b. White blood cell count

The study reported WBC count during the attack phase and
the analysis showed no evidence of a diGerence between

ImmunoGuard and placebo (MD −0.90 × 109/L, 95% CI −4.66 to 2.86;
moderate-certainty evidence; Analysis 3.1).

c. Fibrinogen concentration

The study did not report fibrinogen concentration.

d. C-reactive protein

The study reported CRP concentration during the attack phase
and the analysis showed no evidence of a diGerence between
ImmunoGuard and placebo (MD −0.36 mg/L, 95% CI −1.29 to 0.57;
moderate-certainty evidence; Analysis 3.1).

e. Serum amyloid A protein concentration

The study did not report SAA concentration.

Anakinra versus placebo

One parallel RCT with 25 participants compared anakinra versus
placebo (Ben-Zvi 2017). See Summary of findings 4.

Primary outcomes

1. Number of participants experiencing an attack

The published paper of this study did not report the number of
participants experiencing an attack (Ben-Zvi 2017); however, we
contacted Professor Avi Livneh, an author on the paper, and he

provided us with data for this outcome at one to four months'
follow-up. There was no evidence of a diGerence between anakinra
and placebo at one, two or four months (1 month: RR 0.72, 95%
CI 0.47 to 1.11; 2 months: RR 0.76, 95% CI 0.54 to 1.07; 4 months:
RR 0.76, 95% CI 0.54 to 1.07; moderate-certainty evidence; Analysis
4.1).

2. Timing of familial Mediterranean fever attacks

The study did not report timing of FMF attacks.

3. Prevention of amyloid A amyloidosis

The study did not report prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

The study reported that ADRs were experienced by 16.7% of
people in the anakinra group and 30.8% in the control group,
including injection site reaction, headache, presyncope, dyspnea
and itching (Ben-Zvi 2017). There was no evidence of a diGerence
between groups (RR 0.54, 95% CI 0.12 to 2.44; moderate-certainty
evidence; Analysis 4.2).

2. Acute-phase response

a. Erythrocyte sedimentation rate

The study did not report ESR.

b. White blood cell count

The study did not report WBC count.

c. Fibrinogen concentration

The study did not report fibrinogen concentration.

d. C-reactive protein

The study reported CRP concentration during the attack phase and
found an eGect in favor of anakinra (MD −16.00 mg/L, 95% CI −27.38
to −4.62; moderate-certainty evidence; Analysis 4.3).

e. Serum amyloid A protein concentration

The study reported SAA concentration during the attack phase.
There was no evidence of a diGerence between anakinra and
placebo (MD −99.20 mg/L, 95% CI −204.69 to 6.29; moderate-
certainty evidence; Analysis 4.3).

Canakinumab versus placebo

One parallel RCT included three independent disease groups,
including crFMF, mevalonate kinase deficiency (MKD) and TNF
receptor associated periodic syndrome (TRAPS). The crFMF
subgroup with 63 participants compared canakinumab versus
placebo (De Benedetti 2018). See Summary of findings 5.

Primary outcomes

1. Number of participants experiencing an attack

The published paper of this study did not report on this outcome
directly, but did report the numbers of participants achieving a
complete response (De Benedetti 2018). We tried to contact the
corresponding author for more data on this outcome; however,
we have not yet received a reply. So, in analyzing the data we
considered participants who did not achieve a complete response
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as having experienced an attack, which means that at the least a
new flare up occurred (defined as PGA score of 2 or greater and
CRP 30 mg/L or greater). There was a diGerence between groups
favoring canakinumab (RR 0.41, 95% CI 0.26 to 0.65; moderate-
certainty evidence; Analysis 5.1).

2. Timing of familial Mediterranean fever attacks

The study did not report timing of FMF attacks.

3. Prevention of amyloid A amyloidosis

The study did not report prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

The study reported adverse drug reactions in detail. However,
since the study counted all three placebo group including crFMF,
MKD and TRAPS disease together, we did not enter these data
in our analysis. The most frequently reported adverse events
were infections, abdominal pain, headaches and injection site
reactions. The rate of serious adverse events per 100 patient-
years with canakinumab was 42.7 versus 97.4 with placebo among
participants with crFMF.

2. Acute-phase response

a. Erythrocyte sedimentation rate

The study did not report ESR.

b. White blood cell count

The study did not report WBC count.

c. Fibrinogen concentration

The study did not report fibrinogen concentration.

d. C-reactive protein

The study reported the proportion of participants who had a CRP
level of 10 mg/L or less rather than reporting CRP concentration.
The proportion of participants with a CRP level of 10 mg/L or less
was 68% with canakinumab versus 6% with placebo (P < 0.001).

e. Serum amyloid A protein concentration

The study reported the proportion of participants who had an SAA
level of 10 mg/L or less rather than reporting SAA concentration.
The proportion of participants with an SAA level of 10 mg/L or less
was 26% with canakinumab versus 0% with placebo (P = 0.0572).

Colchicine single dose versus divided dose

Two parallel RCTs with 129 participants compared colchicine single
dose versus colchicine divided dose (Kosan 2004; Polat 2016). The
first study randomized 39 children with FMF to the mean single-
dose group (colchicine 0.97 (standard deviation (SD) 0.35) mg/day
once daily) or mean divided-dose group (colchicine 0.95 (SD 0.30)
mg/day, with the dose divided across two or three times per day)
(Kosan 2004). The second study randomized 90 children with FMF
to the single-dose group (colchicine 1 mg/day once daily) or the
divided-dose group (colchicine 1 mg/day divided into two doses
per day) (Polat 2016). See Summary of findings 6.

Primary outcomes

1. Number of participants experiencing an attack

Neither study reported number of participants experiencing an
attack. We tried to contact the authors but received no reply.

2. Timing of familial Mediterranean fever attacks

a. Duration of attacks

One study reported the duration of attacks at three and six
months. There was no evidence of a diGerence between groups at
either time (3 months: MD −0.04 hours, 95% CI −10.91 to 10.83; 6
months: MD 2.80 hours, 95% CI −5.39 to 10.99; moderate-certainty
evidence; Analysis 6.1).

b. Time between attacks

Neither study reported time between attacks.

3. Prevention of amyloid A amyloidosis

Neither study reported prevention of AA amyloidosis.

Secondary outcomes

1. Adverse drug reactions

Both studies reported adverse drug reactions (Kosan 2004; Polat
2016). Kosan 2004 reported no adverse eGects were detected. Polat
2016  reported anorexia, nausea, diarrhea, abdominal pain,
vomiting, elevated ALT and elevated AST at both three and six
months visit (Polat 2016). Analyses showed no evidence of a
diGerence between the single-dose colchicine group and the
divided-dose colchicine group for any adverse event at three
months (moderate-certainty evidence; Analysis 6.2) or six months
(moderate-certainty evidence; Analysis 6.3).

2. Acute-phase response

a. Erythrocyte sedimentation rate

One study reported ESR during the attack phase (Kosan 2004).
There was no evidence of a diGerence between colchicine single-
dose and divided-dose groups (MD 2.00 mm/hour, 95% CI −4.33 to
8.33; low-certainty evidence; Analysis 6.4).

b. White blood cell count

The same study reported WBC count during the attack phase
(Kosan 2004). Again, there was no evidence of a diGerence between

colchicine single-dose and divided-dose groups (MD −0.60 × 109/L,
95% CI −4.06 to 2.86; low-certainty evidence; Analysis 6.4).

c. Fibrinogen concentration

The same study also reported fibrinogen concentration during the
attack phase (Kosan 2004). There was no evidence of a diGerence
between colchicine single-dose and divided-dose groups (MD 27.00
mg/dL, 95% CI −4.45 to 58.45; low-certainty evidence; Analysis 6.4).

d. C-reactive protein

The same study reported CRP during the attack phase (Kosan 2004).
There was no evidence of a diGerence between colchicine single-
dose and divided-dose groups (MD −1.00 mg/L, 95% CI −2.59 to 0.59;
low-certainty evidence; Analysis 6.4).
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e. Serum amyloid A protein concentration

A diGerent study reported SAA during the attack phase (Polat 2016).
There was no evidence of a diGerence between colchicine single-
dose and divided-dose groups (MD 0.00 mg/L, 95% CI −1.52 to 1.52;
moderate-certainty evidence; Analysis 6.4).

D I S C U S S I O N

Summary of main results

There were very few RCTs investigating the eGects and safety of
interventions for treating FMF. The 10 included studies assessed
diGerent interventions using varying study designs.

Four cross-over studies and two parallel RCTs administered oral
colchicine in diGerent dosages and frequencies. The colchicine
administration of 0.6 mg three times daily had a beneficial eGect
on the primary outcome measure of the number of people
experiencing an attack but with low-certainty evidence (Goldstein
1974). However, the evidence showed no beneficial eGect on the
same outcome with colchicine 0.5 mg twice daily (Zemer 1974).
The mean number of days between FMF attacks was not diGerent
between colchicine and placebo (Dinarello 1974; Wright 1977). The
reported adverse drug reactions to colchicine were loose stools
or frequent bowel movements (Dinarello 1974), and dose-related
diarrhea (Wright 1977). No study comparing colchicine to placebo
reported on acute-phase response (Summary of findings 1). When
comparing oral colchicine 1 mg once daily to colchicine 1 mg
divided into two or three times daily for children with FMF, there
was no evidence of a diGerence in duration of FMF attacks, adverse
drug reactions and acute-phase response; the number of people
experiencing attacks or the time intervals between attacks were not
reported (Summary of findings 6).

The study comparing rilonacept to placebo reported no beneficial
eGect on the primary outcome measure of the number of
people experiencing an attack, with moderate-certainty evidence
(Summary of findings 2). There was no evidence of a beneficial
eGect of the other outcome measures in this review, including the
duration and frequency of FMF attacks, adverse drug reactions or
acute-phase response.

The single parallel study comparing ImmunoGuard to placebo
demonstrated no benefit on the review's secondary outcome
measures of CRP, WBC count and ESR with moderate-certainty
evidence (Summary of findings 3). There were no reported adverse
eGects; the study did not report the number of people experiencing
an attack, the duration and frequency of FMF attacks, SAA protein
and fibrinogen concentration.

One parallel study compared anakinra to placebo and
demonstrated no evidence of a diGerence on the review's primary
outcome measure of the number of people experiencing an attack
and total adverse drug reactions, with moderate-certainty evidence
(Summary of findings 4). There was benefit on the review's
secondary outcome measure of CRP in favor of anakinra, but
no evidence of a diGerence on SAA levels, both with moderate-
certainty evidence (Summary of findings 4). The other outcome
measures, including the frequency and duration of FMF attacks,
ESR, WBC count and fibrinogen concentration were not reported.

The study comparing canakinumab to placebo reported a
beneficial eGect on the primary outcome measure of the number

of people experiencing an attack favoring canakinumab, with
moderate-certainty evidence (Summary of findings 5). There was
benefit on the review's secondary outcome measure of adverse
drug reactions and CRP favoring canakinumab with moderate-
certainty evidence (Summary of findings 5).  The study did not
report the duration and frequency of FMF attacks, ESR, WBC count
and fibrinogen concentration.

Amyloidosis is the most significant complication of FMF.
Unfortunately, we found none of the included studies reported the
primary outcome of prevention of AA amyloidosis.

Overall completeness and applicability of evidence

We were unable to review all the interventions we expected to
(e.g. interventions such as etanercept, infliximab, adalimumab,
thalidomide and IFN-α. The most common reason for this was
that these interventions were evaluated in case reports rather than
RCTs.

Furthermore, not all outcome measures, which we had defined a
priori, were assessed. Of the 10 included studies, five reported the
number of participants experiencing an attack, five reported the
timing (four of duration and two of frequency) of FMF attacks, none
reported prevention of AA amyloidosis, eight reported adverse drug
reactions and six reported acute-phase response. The two cross-
over RCTs published in 1974 both reported the number of people
experiencing an attack and Goldstein 1974 made a statement on
the duration of the attacks, but they did not report on any of our
other outcomes, including frequency of FMF attacks, adverse drug
reactions and acute-phase response (Goldstein 1974; Zemer 1974).
The remaining two cross-over RCTs did not report outcome data
separately for each treatment arm (Dinarello 1974; Wright 1977).
We regarded the single study in which participants alternated
treatment as a cross-over RCT for the first two treatment phases;
however, there were few data aMer the first treatment phase
(Hashkes 2012). Three included parallel RCTs did not report on the
number of participants experiencing an attack or the duration or
frequency of FMF attacks (Amaryan 2003; Kosan 2004; Polat 2016).
No included study reported on all the outcome measures in this
review.

Quality of the evidence

It may be premature to draw robust conclusions regarding FMF
treatment given the small number of included studies with
varying certainty of evidence. The review included 10 RCTs with
312 randomized participants. With regards to the generation of
allocation sequence, the concealment of treatment allocation and
other potential sources of bias, such as baseline consistency of
FMF severity, the three cross-over RCTs published in 1974 (Dinarello
1974; Goldstein 1974; Zemer 1974) were methodologically poorer
than the four more-recent parallel RCTs (Amaryan 2003; Ben-Zvi
2017; De Benedetti 2018; Hashkes 2012). The key limitation for most
included RCTs was incomplete reporting of outcome data (Dinarello
1974; Goldstein 1974; Polat 2016; Wright 1977; Zemer 1974), and
other sources of bias such as baseline consistency of FMF severity
(Dinarello 1974; Goldstein 1974; Kosan 2004; Wright 1977; Zemer
1974).

We presented the evaluation of the certainty of evidence for each
outcome reviewed in the summary of findings tables. There was
low-certainty evidence for the number of participants experiencing
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an attack who were treated with colchicine; the reasons for
downgrading the certainty were unclear risks for random sequence
generation, allocation concealment, selective reporting and a high
risk for incomplete outcome data reporting (Summary of findings
1). There was moderate-certainty evidence for the number of
participants experiencing an attack with rilonacept, anakinra and
canakinumab treatment, and for the acute-phase response with
ImmunoGuard, anakinra and canakinumab treatment, the reason
for downgrading certainty was the small sample size (Summary
of findings 2; Summary of findings 3; Summary of findings 4;
Summary of findings 5). For the comparison of a single dose of
colchicine versus divided doses, we judged the evidence to be of
moderate certainty for the duration of FMF attacks and adverse
drug reactions, the reason for downgrading certainty was the high
risk of bias for blinding and incomplete outcome data; and the
evidence was of low certainty for the acute-phase response, the
reason for downgrading certainty was unclear risks for random
sequence generation, allocation concealment, selective reporting,
other existing bias and small sample size (Summary of findings 6).

Potential biases in the review process

We intended to include adults with FMF based on diagnosis by
the 1997 Tel-Hashomer criteria and children with FMF based on
diagnosis by the 2009 Yalçinkaya criteria (Livneh 1997; Yalçinkaya
2009). However, we also included studies with participants
described as having a diagnosis of FMF published before 1997.
One study identified people with FMF mainly according to
manifestations of attacks of fever, pain and free of any known
causative factor (Goldstein 1974). A second study simply reported
that individuals with FMF were included (Zemer 1974). Two studies
included adults with a history of frequent FMF attacks (Dinarello
1974; Wright 1977). Thus, there might be potential bias in the
selection of participants.

The primary outcome measures included number of people
experiencing an attack and the timing (frequency and duration) of
FMF attacks. Attack definition varied slightly among studies. Zemer
1974  treated attacks as fever with a temperature exceeding 38
°C.  Goldstein 1974  defined an attack as any episode of fever
and serositis reported by the participants during the study
period. Dinarello 1974 treated attacks as serosal inflammation with
fever (at least 37.8 °C). Wright 1977 defined attack as peritonitis or
pleuritis with fever. Hashkes 2012  treated attacks as episodes of
fever, serositis, acute arthritis or an erysipelas-like rash (Hashkes
2012). Ben-Zvi 2017 defined attacks as fever of above 38 °C lasting
from six hours to seven days and accompanied by pain in the
abdomen, chest, joints, or skin. In the most recent study, we
considered participants who did not achieve a complete response
as having experienced an attack, which means a new flare-up had
occurred at least (PGA score 2 or greater and CRP 30 mg/L or
greater) (De Benedetti 2018).

Agreements and disagreements with other studies or
reviews

One systematic review of treatment for FMF has been conducted
(Demirkaya 2016); however, RCTs on this topic are rare. Demirkaya
2016  included six RCTs that are included in our Cochrane
Review (Amaryan 2003; Dinarello 1974; Goldstein 1974; Hashkes
2012; Wright 1977; Zemer 1974), and one controlled clinical trial
(CCT) (Tunca 2004). The review evaluated therapies as follows:
colchicine (Dinarello 1974; Goldstein 1974; Wright 1977; Zemer

1974), rilonacept (Hashkes 2012), ImmunoGuard (Amaryan 2003),
and interferon (Tunca 2004). The review identified numerous non-
RCTs, such as case series and case reports. Colchicine was reported
to eGectively reduce FMF attacks (Dinarello 1976; Zemer 1991);
moreover, "favourable response to colchicine" has been included
in the Tel-Hashomer criteria for FMF diagnosis (Livneh 1997).

Another systematic review of biological treatment for FMF has been
undertaken (Kuemmerle-Deschner 2020); however, RCTs on this
topic were also rare. Kuemmerle-Deschner included three RCTs
that are included in our current Cochrane Review (Ben-Zvi 2017; De
Benedetti 2018; Hashkes 2012), as well as two non-RCTs and 33 real-
world observational studies. The review evaluated the biological
therapies rilonacept (Hashkes 2012), anakinra (Ben-Zvi 2017), and
canakinumab (De Benedetti 2018). The review discovered benefits
of anakinra and canakinumab for the treatment of FMF. Etanercept,
tocilizumab, adalimumab and infliximab were also included in the
systematic review (Kuemmerle-Deschner 2020); however, none of
the four drugs were studied in RCTs.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Based on the results of the current review, colchicine could be
considered a potential therapy for reducing the number of people
with familial Mediterranean fever (FMF) experiencing attacks. The
administration of oral colchicine 0.6 mg three times daily might
be eGective; although in children with FMF the eGects of a single
colchicine 1 mg daily dose may not diGer from the same dose
divided into two or three times per day. For people with FMF
who are colchicine-resistant, anakinra and canakinumab might be
eGective. It would not be appropriate to give any practical advice
for the use of rilonacept or ImmunoGuard, since further studies are
needed.

Implications for research

This review is based on only four cross-over and two parallel
randomized controlled trials (RCTs) for colchicine and one study
each for rilonacept, ImmunoGuard, anakinra and canakinumab. No
included study reported on prevention of amyloid A amyloidosis.
The four cross-over studies of colchicine each only reported on
one of the review's outcomes; moreover, outcome data from each
treatment phase were not clearly and separately reported. Only five
potential interventions for FMF were evaluated in an RCT setting
and, furthermore, the sample size of most included studies was too
small. It is important to conduct further studies on other potential
drugs using a randomized design, especially parallel randomized
studies, based on the CONSORT guidelines (Moher 2012). With
regards to outcome reporting, AA amyloidosis and unabridged
outcomes with more detail should be reported. Further studies in
this area should also define FMF and attacks according to universal
criteria, such as the Tel-Hashomer and the Yalçinkaya criteria,
rather than various diGering criteria.
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Study characteristics

Methods Single-centre, parallel RCT

Location: Armenia

Conducted from January 2001 to January 2002

Participants 24 people with FMF, diagnosed according to the Tel-Hashomer criteria, without prior colchicine therapy
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14 participants randomized to ImmunoGuard and 10 to placebo

Age: 3–15 years

Gender: 10 girls, 14 boys

Interventions Intervention: ImmunoGuard (containing Andrographolide, Eleuteroside E, Schisandrins and Gly-
cyrrhizin) 4 tablets orally, 3 times daily for 1 month

Control: placebo (containing lactose 170 mg, calcium hydrophosphate, potato starch, microcrystalline
cellulose, magnesium stearate, silicagel) 4 tablets orally, 3 times daily for 1 month

Outcomes 1. Acute-phase response, including: ESR, WBC count, CRP

2. Clinical assessment scores (combined score for duration, frequency and severity of attacks)

3. Participants' self-assessment scores (self-evaluation with health diary – before and after treatment
– of the severity of symptoms, mainly abdominal, chest pains, temperature, arthritis, myalgia,
erysipelas-like erythema)

4. Adverse events

All outcomes measured at 1 month

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using simple randomization procedure.

Quote: "Each jar of tablets was given a sequential number (1, 2, 3…) with the
code concealed to the investigator. The sequential numbers were matched
with the order of arrival of the participants."

Allocation concealment
(selection bias)

Low risk Quote: "Each jar was given a sequential number (1, 2, 3…) with the code con-
cealed to the investigator. The sequential numbers were matched with the or-
der of arrival of the participants."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The current study is a double blind placebo-controlled trial."
"Placebo tablets were organoleptically and visually identical to the verum Im-
munoGuard."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Stated as double-blind, but we do not know whether outcome assessment was
blinded. The review's secondary outcome of acute-phase response was not in-
fluenced by lack of blinding.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Of the 24 patients who completed the clinical trial, 23 patients had
complete laboratory results." 

Comment: 1 (< 5%) participant in the control group lost to follow-up.

Selective reporting (re-
porting bias)

Low risk Protocol could not be reviewed; however, comparison of methods section and
results section indicated all outcome measurements were reported.

Other bias Low risk No other source of bias identified.

Amaryan 2003  (Continued)
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Study characteristics

Methods Single-center, parallel RCT

Location: Israel

Conducted from January 2013 to August 2014

Participants 25 people with crFMF, diagnosed according to the Tel-Hashomer clinical criteria, with ≥ 2 MEFV muta-
tions, experienced ≥ 1 attack per month in any of the 4 FMF sites (abdomen, chest, joints, skin) despite
having received a maximal-tolerated dose of colchicine (dosage 2–3 mg/day)

12 participants randomized to anakinra and 13 to placebo

Age, mean: anakinra group 38.4 (SD 10) years; placebo group 36.1 (SD 12.4) years

Gender: 14 females, 11 males

Interventions Intervention: anakinra 100 mg/day subcutaneous injection for 4 months

Control: placebo 100 mg/day subcutaneous injection for 4 months

Outcomes 1. Number of participants experiencing an attack (by contacting author)

2. Number of attacks per participant per month

3. Number of participants with a mean of < 1 attack per month

4. Adverse events, including: digestive system, infectious, motor system, nervous system, skin and in-
jection site reaction, as well as drug-related adverse events

5. Acute-phase response, including: CRP, SAA

6. Health-related quality of life

Outcomes measured at 4 months

Notes Clinical Trials identifier: NCT01705756

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were recruited consecutively (by order of arrival) from our
FMF-dedicated clinic, and were randomly assigned, in a blinded manner, to
receive treatment with either anakinra or placebo. Assignment to either the
anakinra group or the placebo group was based on a predetermined key, un-
known to both the investigators and the patients, that was established by an
external company (TFS Trial Form Support, Lund, Sweden). The randomization
was stratified by sex."

Allocation concealment
(selection bias)

Low risk Quote: "that (randomization) was established by an external company."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "Assignment to either the anakinra group or the placebo group was
based on a predetermined key, unknown to both the investigators and the pa-
tients."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Assignment to either the anakinra group or the placebo group was
based on a predetermined key, unknown to both the investigators and the pa-
tients."

Ben-Zvi 2017 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Seven patients discontinued the study, all of whom were from the
placebo group. The discontinuations were due to what was considered to be
treatment failure in 5 patients and due to AEs [adverse events] (1 for pregnan-
cy and 1 for drug allergy) in 2 patients."

Selective reporting (re-
porting bias)

Low risk No selective reporting bias according to the protocol.

Other bias Low risk No other source of bias identified.

Sample size was calculated.

Ben-Zvi 2017  (Continued)

 
 

Study characteristics

Methods Placebo-controlled, double-blind, parallel RCT

Duration: 16 weeks

Participants Participants with hereditary periodic fevers, including crFMF, HIDS/MKD, and TRAPS. 1 cohort per dis-
ease

crFMF was diagnosed with the Tel-Hashomer criteria, and had to fulfill the following criteria:

1. ≥ 1 known MEFV exon 10 mutation; and

2. ≥ 1 fever episode per month despite a standard dose of colchicine (1.5–3.0 mg/day or equivalent pedi-
atric-adjusted regimen) or ≥ 1 fever episode per month with unacceptable adverse effects to colchicine

63 participants with crFMF randomized

Interventions Intervention: canakinumab 150 mg (or 2 mg/kg for participants weighing ≤ 40 kg) subcutaneous every
4 weeks for 16 weeks

Control: placebo

Outcomes Primary outcome measure

1. Proportion of participants who had a complete response, defined as resolution of the baseline flare
at day 15 (PGA score < 2 plus CRP level ≤ 10 mg/L or a reduction by ≥ 70% from baseline) and no new
flare (PGA score ≥ 2 and CRP level ≥ 30 mg/L) until week 16

Secondary outcome measures

1. Adverse drug reactions

2. Proportion of participants who had a CRP level ≤ 10 mg/L, or an SAA level ≤ 10 mg/L at week 16

Notes ClinicalTrials.gov Identifier: NCT02059291

In the subsequent phase up to week 40, participants who had a complete response underwent a sec-
ond randomization to receive canakinumab or placebo every 8 weeks. Participants who underwent
a second randomization and had a subsequent flare and all other participants received open-label
canakinumab. In our review, we only included Epoch 2 (16 weeks) data.

Risk of bias

Bias Authors' judgement Support for judgement

De Benedetti 2018 
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Random sequence genera-
tion (selection bias)

Low risk Multicenter study. Quote from study protocol: "The randomization numbers
will be generated using the following procedure to ensure that treatment as-
signment is unbiased and concealed from patients and investigator staG. A
patient randomization list will be produced by the IRT [Interactive Response
Technology] provider using a validated system that automates the random
assignment of patient numbers to randomization numbers. These random-
ization numbers are linked to the different treatment arms, which in turn are
linked to medication numbers. A separate medication list will be produced by
or under the responsibility of Novartis Drug Supply Management using a vali-
dated system that automates the random assignment of medication numbers
to packs containing the investigational drug(s)."

Allocation concealment
(selection bias)

Low risk Central randomization. Quote from study protocol: "At Baseline, all eligible pa-
tients within each cohort will be randomized via Interactive Response Tech-
nology (IRT) to one of the treatment arms. The investigator or his/ her dele-
gate will contact the IRT after confirming that the patient fulfills all the inclu-
sion/ exclusion criteria. The IRT will assign a randomization number to the pa-
tient, which will be used to link the patient to a treatment arm and will specify
a unique medication number for the first package of investigational treatment
to be dispensed to the patient. The randomization number will not be commu-
nicated to the caller."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote from study protocol: "Patients, investigator staG, persons perform-
ing the assessments, and data analysts will remain blind" during Epoch 2 (16
weeks).

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote from study protocol: "Patients, investigator staG, persons perform-
ing the assessments, and data analysts will remain blind" during Epoch 2 (16
weeks).

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Only 1 participate did not complete Epoch 2 study because of "sub-
ject/guardian decision."

Selective reporting (re-
porting bias)

Low risk No selective reporting bias according to the protocol.

Other bias Low risk No other source of bias identified.

De Benedetti 2018  (Continued)

 
 

Study characteristics

Methods 2-center, cross-over RCT

Separate course of colchicine and placebo were administrated in random order, 28 days for a course
with a total of 60 courses

Location: USA

Participants 11 adults with a history of frequent attacks and characteristics of FMF

Age: unclear

Gender: unclear

Dinarello 1974 

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Intervention: colchicine 0.6 mg 3 times daily for 28 days (1 course)

Control: matching placebo

Outcomes 1. Frequency of attacks

2. Timing of FMF attacks

3. Adverse events

Outcomes measured at 11 months

Notes The outcome data could not be distinguished among each phase.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Separate courses of colchicine, 0.6-mg tablets, and placebo were ad-
ministered in random order."

Comment: however, the exact randomization method was unclear.

Allocation concealment
(selection bias)

Unclear risk The exact allocation method was unclear.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The tablets were bottled, coded and dispensed by the Pharmaceutical
Development Service at the National Institutes of Health."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Whether outcome assessment was blinded was unclear.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Quote: "Six of the 11 patients had completed the study at the time it was ter-
minated, whereas none of the remaining five patients had experienced a suffi-
cient number of attacks for therapy to be considered either a success or a fail-
ure."

Selective reporting (re-
porting bias)

Unclear risk Protocol could not be reviewed; moreover, the methods section did not prede-
fine outcome measurements.

Other bias High risk The baseline characteristics of each participant were not described.

Dinarello 1974  (Continued)

 
 

Study characteristics

Methods Single-center, cross-over RCT

90 days for each course then switch to alternative; no reported washout period

Location: USA

Participants 15 people with FMF and a high frequency of attacks (≥ 1 attack per month for ≥ 1 year), absence of amy-
loidosis or concurrent disease, without chronic steroid or narcotic usage and no evidence of pregnancy

Age: 16–53 years

Goldstein 1974 
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Gender: 8 females, 2 males (participants completed study)

Interventions Intervention: colchicine 0.6 mg orally 3 times daily for 90 days

Control: matching placebo

No washout period or assessment of carryover effect was reported

Outcomes 1. Number of participants experiencing an attack

2. Frequency of attacks

Outcomes measured at 3 and 6 months

Notes The outcome data, except "number of participants experiencing an attack," could not be distinguished
between phase I and II of the cross-over study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described.

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "Double-blind study". "Neither of the physicians involved in the pa-
tients' care was aware of the drug being administered". "A drug crossover was
done by the pharmacist after 90 days of treatment, without the knowledge of
the patients."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Double-blind; however, we do not know whether outcome assessment was
blinded.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Quote: "Ten of the 15 patients completed the 180-day study. Five patients had
to be eliminated from the study for failure to take the medication regularly or
meet the follow-up requirements, or both."

No indication if the 5 participants who dropped out received 1 of the interven-
tions or both, and no ITT analyses were reported.

Selective reporting (re-
porting bias)

Unclear risk Protocol could not be reviewed, moreover the methods section did not prede-
fine outcome measurements.

Other bias High risk Differences of FMF severity between groups were not described.

Goldstein 1974  (Continued)

 
 

Study characteristics

Methods RCT (single participant alternating treatment), treated as cross-over design for the first 2 phases (no
washout period)

Location: USA

Conducted from October 2008 to January 2011

Hashkes 2012 
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Randomization occurred at the beginning of the study to 1 of the 4 treatment sequences: rilona-
cept-placebo-rilonacept-placebo, placebo-rilonacept-placebo-rilonacept, rilonacept-placebo-place-
bo-rilonacept, placebo-rilonacept-rilonacept-placebo. So, we treated the first 2 courses as a cross-over
study

Participants 14 people with FMF diagnosed according to the Tel-Hashomer clinical criteria, with ≥ 1 mutation on the
MEFV gene, experienced an estimated mean of ≥ 1 attacks per month for 3 months before screening
and ≥ 1 attacks per month during screening despite receiving adequate colchicine treatment

Age: 4–47 years

Gender: 6 females, 8 males

Interventions Intervention: rilonacept 2.2 mg/kg/week subcutaneous injection (maximum 160 mg/week) for 3
months

Control: matching placebo

Administration: intervention for 3 months, then cross-over for the other 3 courses, a total of 12 months.
No washout period between each 2 treatment phase, nor assessment of carryover effect

Co-interventions: both groups received adequate colchicine treatment at participants' usual dose

Outcomes 1. Number of participants experiencing an attack (phase I outcome data available)

2. Timing of FMF attacks

3. Adverse events, including: digestive system, circulatory system, nervous system, respiratory system,
injection site reactions and herpes

4. Acute-phase response, including: ESR, CRP, SAA, fibrinogen concentration

5. Frequency of attacks

6. Proportion of treatment courses with no attacks

7. Proportion of courses with a decrease in attacks > 50%

8. Composite evaluation score

9. Global disease assessment

10.Health-related quality of life

Outcomes measured at 12 months

Notes 1. The outcome data, except "number of patients experiencing an attack", could not be distinguished
among each phase

2. Funding Source: U.S. Food and Drug Administration, Office of Orphan Products Development

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Blocked randomization, using computer-generated code."

Allocation concealment
(selection bias)

Low risk Quote: "Blocked randomization not stratified by center was done at the study
coordination center by the unblinded statistician using a computer-generat-
ed code to ensure equal allocation of participants into treatment group se-
quences. After confirming eligibility, the unblinded statistician called the site
pharmacist with the participant number and treatment assignments."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "Double-blind", "Rilonacept and placebo vials were labelled by the
pharmacist and were identical in appearance, including after preparation."

Hashkes 2012  (Continued)
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Double-blind; however, we do not know whether outcome assessment was
blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk In the first treatment course: 1 participant in the control group lost to fol-
low-up.

In the whole treatment process: 3 participants withdrew: 1 lost to follow-up, 1
with travel difficulties; 1 with lack of efficacy. ITT analysis was performed.

Selective reporting (re-
porting bias)

Low risk No selective reporting bias according to the protocol.

Other bias Low risk No other source of bias identified.

Hashkes 2012  (Continued)

 
 

Study characteristics

Methods Single-centre, parallel RCT

Location: Turkey

Participants 39 pediatric outpatients with FMF diagnosis based on Tel Hashomer criteria

20 participants randomized to colchicine 2 or 3 times per day (divided-dose group) and 19 to colchicine
once daily (single-dose group)

Age, mean: single-dose group 9.8 (SD 4.3) years; divided-dose group 10.2 (SD 4.0) years

Gender: 21 girls, 18 boys

Interventions Single-dose group: mean colchicine 0.97 (SD 0.35) mg/day once daily

Divided-dose group: mean colchicine 0.95 (SD 0.30) mg/day, dose divided into 2 or 3 times daily

Outcomes 1. Number of attacks in the study period

2. Acute-phase response, including: ESR, CRP, fibrinogen, WBC count, platelets and ferritin concentra-
tion

3. Adverse events

Outcomes measured at 8 months

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomly divided in two groups."

Comment: however, the exact randomization method was unclear.

Allocation concealment
(selection bias)

Unclear risk The exact method of allocation concealment was unclear.

Kosan 2004 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk No blinding; however, the review's secondary outcome of acute-phase re-
sponse was not influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk No blinding; however, the review's secondary outcome of acute-phase re-
sponse was not influenced by lack of blinding.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No incomplete outcome data reported.

Selective reporting (re-
porting bias)

Unclear risk Protocol could not be reviewed; moreover, the methods section did not prede-
fine outcome measurements.

Other bias High risk Differences of FMF severity between groups were not described.

Kosan 2004  (Continued)

 
 

Study characteristics

Methods Multicenter, parallel RCT

Location: Turkey

Conducted from October 2011 to April 2013

Participants 90 children who were newly diagnosed with FMF according to the Yalçinkaya criteria or the Tel
Hashomer criteria, and confirmed by genetic analysis with heterozygous or homozygous mutations

45 participants each were randomized to colchicine twice daily (divided-dose group) or once daily (sin-
gle-dose group)

Age, mean: single-dose group: 7.90 (SD 1.96) years; divided-dose group: 7.78 (SD 2.00) years

Gender: 40 girls, 39 boys (79 participants completed study)

Interventions Single-dose group: colchicine 1 mg/day once daily at 8:00 a.m.

Divided-dose group: colchicine 1 mg/day divided into 2 doses 1 at 8:00 a.m. and 1 at 8:00 p.m.

Outcomes Disease symptoms and severity improvement

1. Duration of attacks

2. Acute-phase response, including: ESR, CRP and SAA

3. Adverse events

Outcomes measured at 3 and 6 months

Notes Clinical Trials identifier: NCT02602028

Risk of bias

Bias Authors' judgement Support for judgement

Polat 2016 
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Random sequence genera-
tion (selection bias)

Low risk Quote: "It was a multicenter randomized controlled trial… The randomization
was done at the baseline visit… Computer-based block randomization algo-
rithm was used with a block size of 2 and each patient was assigned to a treat-
ment group with an equal chance of allocation."

Allocation concealment
(selection bias)

Low risk Central allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No blinding. The review's secondary outcome of acute-phase response was
not influenced by lack of blinding, but the adverse events were likely to be in-
fluenced.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk No blinding. The review's secondary outcome of acute-phase response was
not influenced by lack of blinding, but the adverse events were likely to be in-
fluenced.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 3 people lost to follow-up in the divided-dose group (6.67%), and 3 partic-
ipants refused the treatment and 5 lost to follow-up in single-dose group
(17.78%), and no ITT analysis was performed.

Selective reporting (re-
porting bias)

Low risk No selective reporting bias according to the protocol.

Other bias Low risk No other source of bias identified.

Sample size was calculated.

Polat 2016  (Continued)

 
 

Study characteristics

Methods Single-center, cross-over RCT

Order of colchicine and placebo courses was determined by a randomization scheme, with a total of 59
courses (28 courses of colchicine and 31 courses of placebo)

Location: USA

Participants 9 adults with a history of frequent FMF attacks

Age: 18–54 years

Gender: 4 women, 5 men

Interventions Intervention: oral colchicine 3.6 mg for the first day (0.6 mg every hour for 4 hours; then every 2 hours
for 4 hours), 1.2 mg for the following 2 days

Control: matching placebo

Outcomes 1. Frequency of attacks

2. Interval time between attacks

3. Adverse events

Outcomes measured at 10 months

Notes The outcome data could not be distinguished between each phase.

Wright 1977 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The order of colchicine and placebo courses was determined by a ran-
domization scheme," and the randomization followed the method reported
by Bradley Efron in 1971 named "Forcing a sequential experiment to be bal-
anced."

Allocation concealment
(selection bias)

Unclear risk The exact method of allocation concealment was unclear.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The tablets were bottled, coded, and dispensed by the Pharmaceuti-
cal Development Service at the National Institutes of Health."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Whether outcome assessment was blinded was unclear.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 5 participants completed the study and 3 dropped out

Quote: "Two of these patients had been attack-free on chronic colchicine ther-
apy before entering the trial, and they found that having attacks again was too
disruptive to their lives to complete the trial. The other patient became dis-
couraged and dropped out after four consecutive courses failed to alter his
FMF attacks (three of the courses were placebo)."

Selective reporting (re-
porting bias)

Unclear risk Protocol could not be reviewed; moreover, the methods section did not prede-
fine outcome measurements.

Other bias High risk Differences of FMF severity between groups were not described.

Wright 1977  (Continued)

 
 

Study characteristics

Methods Single-center, cross-over RCT

2 months of first treatment and then crossed over to second arm with no washout period

Location: Israel

Participants 22 participants with FMF

Gender: 4 females, 18 males

Interventions Intervention: oral colchicine 0.5 mg 2 times daily for 2 months

Control: placebo 2 times daily for 2 months

Treatment 1 for 2 months, then cross-over to alternate treatment for a further 2 months

No washout period, but used paired t-test to account for cross-over design for the outcome 'number of
attacks'

Outcomes 1. Number of participants experiencing an attack

Zemer 1974 
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2. Frequency of attacks

Outcomes measured at 1, 2, 3 and 4 months

Notes The outcome data, except "number of patients experiencing an attack", could not be distinguished be-
tween phase I and II of the cross-over study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described.

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "double-blind". "They (participants) were not informed what drug was
being tried or that administration of placebo was part of the program. None
of them were known to be on any maintenance therapy or had taken part in a
previous drug study."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "The physicians of the follow-up clinic were responsible for the referral
of patients for the study and tabulating their attacks. They had no knowledge
of whether the patient was receiving drug or placebo, or of the randomization
schedule."

Incomplete outcome data
(attrition bias)
All outcomes

High risk In the first treatment phase: 3 participants lost to follow-up, 1 in the colchicine
group and 2 in the control group, and no ITT analysis was performed.

In the whole treatment process (quote): "Of the 22 patients who entered the
study, nine failed to complete it."

Selective reporting (re-
porting bias)

Unclear risk Protocol could not be reviewed; moreover, the methods section did not prede-
fine outcome measurements.

Other bias High risk Difference in severity of FMF between groups were not described.

Zemer 1974  (Continued)

crFMF: colchicine-resistant familial Mediterranean fever; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; FMF: familial
Mediterranean fever; HIDS: hyper-immunoglobulin D syndrome; ITT: intention-to-treat; MEFV: Mediterranean fever; MKD: mevalonate
kinase deficiency; PGA: Physician's Global Assessment; RCT: randomized controlled trial; SAA: serum amyloid A protein; SD: standard
deviation; SE: standard error; TRAPS: tumor necrosis factor receptor-associated periodic syndrome; WBC: white blood cell.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Adler 1998 Review.

Alpay 2012 Case report.

Anonymous 1977 Editorial.

Anonymous 1983 Editorial.

Bakkaloglu 2009 Case report.

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

49



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Belkhir 2007 Case report.

Ben-Chetrit 2008 Editorial.

Brik 2014 Case series.

Burstein 1997 Case series.

Calligaris 2008 Case report.

Demirkaya 2016 Systematic review.

Dinarello 1976 Case series.

Gattringer 2007 Case report.

Gül 2015 Case series.

Hashkes 2014 Case series, abstract only.

Haviv 2016 Review.

Hoffman 2008 Not prespecified disease, not people with FMF.

Kuemmerle-Deschner 2020 Review.

Kuijk 2007 Case report.

Lidar 2004 Controlled clinical trial, not prespecified comparisons, colchicine unresponsive vs re-
sponsive people.

Mor 2007 Case report.

Moser 2009 Case report.

Ofir 2008 Controlled clinical trial, not prespecified comparisons, pregnancies of women with vs
without FMF.

Ozdogan 2017 Review.

Roldan 2008 Case report.

Sakallioglu 2006 Case report.

Sarkissian 2000 Letter to editor.

Seyahi 2002 Case report.

Seyahi 2006 Case series.

Stankovic Stojanovic 2012 Case report.

Ter Haar 2013 Review.

Tunca 2004 Controlled clinical trial, not randomized allocation, interferon-α vs placebo.
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Study Reason for exclusion

Tweezer-Zaks 2008 Participant self-controlled trial, interferon-α vs negative control. Historical case control
where participants' previous episodes were the control.

Uguztemur 2017 Controlled clinical trial, not randomly allocated.

Yenokyan 2012 Case cross-over study, precipitating factors in attacks vs attack-free periods.

Zemer 1986 Case series.

Zemer 1991 Case series.

Zhuang 2019 Review.

FMF: familial Mediterranean fever.
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Tocilizumab for the treatment of familial Mediterranean fever

Methods Multicenter, parallel, placebo-controlled, double-blind phase II RCT

Duration: 28 weeks

Participants People with FMF diagnosed with the Tel-Hashomer criteria, and fulfill the following criteria

1. Aged 18–64 years of either gender

2. With ≥ 1 heterozygous or homozygous mutation of the MEFV gene

3. Inadequate response or intolerance to colchicine

4. Attack during the last 12 weeks

Interventions Intervention: tocilizumab intravenously once every 4 weeks for 28 weeks

Control: placebo (0.9% physiological saline)

Outcomes Primary outcome measure: measured change of PGA

Secondary outcome measures: adverse events, ESR, SAA, CRP, blood cell count, creatinine, uric
acid, GFR, GGT, ALT, AST, bilirubin

Starting date 23 April 2018

Contact information Jörg Henes, PD Dr Med +49 (0)7071-29 80681, joerg.henes@med.uni-tuebingen.de
Theodoros Xenitidis, Dr Med +49-7071-29 80681, theodoros.xenitidis@med.uni-tuebingen.de

Notes ClinicalTrials.gov Identifier: NCT03446209.

NCT03446209 

 
 

Study name Randomized, double-blind, parallel group comparison trial of tocilizumab for colchicine-resistant
familial Mediterranean fever

Methods Multicenter, parallel, placebo-controlled, double-blind phase III RCT

UMIN000028010 
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Duration: 24 weeks

Participants People with FMF diagnosed with clinically typical symptom, and fulfill the following criteria

1. Aged 12–75 years of either gender

2. With colchicine-ineffective or colchicine inadequate responses

Interventions Intervention: tocilizumab 162 mg subcutaneously once per week for 24 weeks

Control: placebo subcutaneously once per weeks for 24 weeks

Outcomes Primary outcome measure: number of fever attacks until 24 weeks

Secondary outcome measures: efficacy, safety and exploratory

Starting date 1 March 2018

Contact information Kawakami Atsushi. 095-819-7260, atsushik@nagasaki-u.ac.jp

Notes JPRN-UMIN000028010

UMIN000028010  (Continued)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; GFR:
glomerular filtration rate; GGT: gamma-glutamyl transferase; PGA: Physician's Global Assessment; SAA: serum amyloid A protein.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Colchicine versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Number of participants experiencing an
attack

2   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

1.1.1 Colchicine 0.6 mg orally 3 times daily (at
3 months)

1 10 Risk Ratio (M-H, Fixed,
95% CI)

0.21 [0.05, 0.95]

1.1.2 Colchicine 0.5 mg orally twice daily (at 2
months)

1 20 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.49, 1.23]

1.1.3 Sensitivity analysis for colchicine 0.5 mg
orally twice daily (at 2 months) – assumed
with attack

1 22 Risk Ratio (M-H, Fixed,
95% CI)

0.74 [0.50, 1.08]

1.1.4 Sensitivity analysis for colchicine 0.5 mg
orally twice daily (at 2 months) – assumed
without attack

1 22 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.46, 1.32]
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Analysis 1.1.   Comparison 1: Colchicine versus placebo, Outcome 1: Number of participants experiencing an attack

Study or Subgroup

1.1.1 Colchicine 0.6 mg orally 3 times daily (at 3 months)
Goldstein 1974
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.03 (P = 0.04)

1.1.2 Colchicine 0.5 mg orally twice daily (at 2 months)
Zemer 1974
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.08 (P = 0.28)

1.1.3 Sensitivity analysis for colchicine 0.5 mg orally twice daily (at 2 months) – assumed with attack
Zemer 1974
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.55 (P = 0.12)

1.1.4 Sensitivity analysis for colchicine 0.5 mg orally twice daily (at 2 months) – assumed without attack
Zemer 1974
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.94 (P = 0.35)

Colchicine
Events

1

1

7

7

8

8

7

7

Total

7
7

10
10

11
11

11
11

Placebo
Events

3

3

9

9

11

11

9

9

Total

3
3

10
10

11
11

11
11

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.21 [0.05 , 0.95]
0.21 [0.05 , 0.95]

0.78 [0.49 , 1.23]
0.78 [0.49 , 1.23]

0.74 [0.50 , 1.08]
0.74 [0.50 , 1.08]

0.78 [0.46 , 1.32]
0.78 [0.46 , 1.32]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favors colchicine Favors placebo

 
 

Comparison 2.   Rilonacept versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Number of participants experiencing
an attack

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

 
 

Analysis 2.1.   Comparison 2: Rilonacept versus placebo, Outcome 1: Number of participants experiencing an attack

Study or Subgroup

Hashkes 2012

Rilonacept
Events

6

Total

7

Placebo
Events

7

Total

7

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.59 , 1.26]

Risk Ratio
M-H, Fixed, 95% CI

0.5 0.7 1 1.5 2
Favors rilonacept Favors placebo
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Comparison 3.   ImmunoGuard versus placebo

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Acute-phase re-
sponse

1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1.1 ESR (mm/hour) 1 23 Mean Difference (IV, Fixed, 95% CI) -2.90 [-10.86, 5.06]

3.1.2 WBC count (109/L) 1 23 Mean Difference (IV, Fixed, 95% CI) -0.90 [-4.66, 2.86]

3.1.3 CRP (mg/L) 1 23 Mean Difference (IV, Fixed, 95% CI) -0.36 [-1.29, 0.57]

 
 

Analysis 3.1.   Comparison 3: ImmunoGuard versus placebo, Outcome 1: Acute-phase response

Study or Subgroup

3.1.1 ESR (mm/hour)
Amaryan 2003
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

3.1.2 WBC count (109/L)
Amaryan 2003
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.47 (P = 0.64)

3.1.3 CRP (mg/L)
Amaryan 2003
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.45)

ImmunoGuard
Mean

20.4

10.3

2.538

SD

6.8

3.41

0.967

Total

14
14

14
14

14
14

Placebo
Mean

23.3

11.2

2.9

SD

10.9

5.07

1.197

Total

9
9

9
9

9
9

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

-2.90 [-10.86 , 5.06]
-2.90 [-10.86 , 5.06]

-0.90 [-4.66 , 2.86]
-0.90 [-4.66 , 2.86]

-0.36 [-1.29 , 0.57]
-0.36 [-1.29 , 0.57]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favors ImmunoGuard Favors placebo

 
 

Comparison 4.   Anakinra versus placebo

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Number of participants
experiencing an attack

1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1.1 At 1 month 1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.47, 1.11]

4.1.2 At 2 months 1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.54, 1.07]

4.1.3 At 4 months 1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.54, 1.07]

4.2 Drug-related adverse
events

1 25 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.12, 2.44]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

4.3 Acute-phase response 1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

4.3.1 CRP (mg/L) 1 20 Mean Difference (IV, Fixed, 95% CI) -16.00 [-27.38, -4.62]

4.3.2 SAA (mg/L) 1 16 Mean Difference (IV, Fixed, 95% CI) -99.20 [-204.69, 6.29]

 
 

Analysis 4.1.   Comparison 4: Anakinra versus placebo, Outcome 1: Number of participants experiencing an attack

Study or Subgroup

4.1.1 At 1 month
Ben-Zvi 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.48 (P = 0.14)

4.1.2 At 2 months
Ben-Zvi 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.58 (P = 0.12)

4.1.3 At 4 months
Ben-Zvi 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.58 (P = 0.12)

Test for subgroup differences: Chi² = 0.04, df = 2 (P = 0.98), I² = 0%

Anakinra
Events

8

8

9

9

9

9

Total

12
12

12
12

12
12

Placebo
Events

12

12

13

13

13

13

Total

13
13

13
13

13
13

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.72 [0.47 , 1.11]
0.72 [0.47 , 1.11]

0.76 [0.54 , 1.07]
0.76 [0.54 , 1.07]

0.76 [0.54 , 1.07]
0.76 [0.54 , 1.07]

Risk Ratio
M-H, Fixed, 95% CI

0.5 0.7 1 1.5 2
Favors anakinra Favors placebo

 
 

Analysis 4.2.   Comparison 4: Anakinra versus placebo, Outcome 2: Drug-related adverse events

Study or Subgroup

Ben-Zvi 2017

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)
Test for subgroup differences: Not applicable

Anakinra
Events

2

2

Total

12

12

Placebo
Events

4

4

Total

13

13

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.54 [0.12 , 2.44]

0.54 [0.12 , 2.44]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favors anakinra Favors placebo
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Analysis 4.3.   Comparison 4: Anakinra versus placebo, Outcome 3: Acute-phase response

Study or Subgroup

4.3.1 CRP (mg/L)
Ben-Zvi 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.76 (P = 0.006)

4.3.2 SAA (mg/L)
Ben-Zvi 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.84 (P = 0.07)

Test for subgroup differences: Chi² = 2.36, df = 1 (P = 0.12), I² = 57.7%

Anakinra
Mean

3.9

11.1

SD

3.6

19.1

Total

10
10

10
10

Control
Mean

19.9

110.3

SD

18

131

Total

10
10

6
6

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

-16.00 [-27.38 , -4.62]
-16.00 [-27.38 , -4.62]

-99.20 [-204.69 , 6.29]
-99.20 [-204.69 , 6.29]

Mean Difference
IV, Fixed, 95% CI

-200 -100 0 100 200
Favors anakinra Favors control

 
 

Comparison 5.   Canakinumab versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Number of participants experiencing
an attack

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

 
 

Analysis 5.1.   Comparison 5: Canakinumab versus placebo,
Outcome 1: Number of participants experiencing an attack

Study or Subgroup

De Benedetti 2018

Test for subgroup differences: Not applicable

Canakinumab
Events

12

Total

31

Placebo
Events

30

Total

32

Risk Ratio
M-H, Fixed, 95% CI

0.41 [0.26 , 0.65]

Risk Ratio
M-H, Fixed, 95% CI

0.05 0.2 1 5 20
Favors canakinumab Favors placebo

 
 

Comparison 6.   Colchicine single dose versus divided dose

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Duration of attacks 1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

6.1.1 Duration of attacks at
3 months (hours)

1 79 Mean Difference (IV, Fixed, 95% CI) -0.04 [-10.91, 10.83]

6.1.2 Duration of attacks at
6 months (hours)

1 79 Mean Difference (IV, Fixed, 95% CI) 2.80 [-5.39, 10.99]

6.2 Adverse drug reactions
at 3 months

1   Odds Ratio (M-H, Fixed, 95% CI) Subtotals only
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

6.2.1 Anorexia 1 79 Odds Ratio (M-H, Fixed, 95% CI) 1.94 [0.53, 7.07]

6.2.2 Nausea 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.43 [0.04, 4.91]

6.2.3 Diarrhea 1 79 Odds Ratio (M-H, Fixed, 95% CI) 1.94 [0.53, 7.07]

6.2.4 Abdominal pain 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.87 [0.20, 3.75]

6.2.5 Vomiting 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.57 [0.09, 3.59]

6.2.6 Elevated ALT 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.87 [0.20, 3.75]

6.2.7 Elevated AST 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.71 [0.22, 2.36]

6.3 Adverse drug reactions
at 6 months

1   Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

6.3.1 Anorexia 1 79 Odds Ratio (M-H, Fixed, 95% CI) 1.03 [0.31, 3.41]

6.3.2 Nausea 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.43 [0.04, 4.91]

6.3.3 Diarrhea 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.88 [0.05, 14.55]

6.3.4 Abdominal pain 1 79 Odds Ratio (M-H, Fixed, 95% CI) 1.53 [0.34, 6.90]

6.3.5 Vomiting 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.17 [0.01, 3.59]

6.3.6 Elevated ALT 1 79 Odds Ratio (M-H, Fixed, 95% CI) 2.77 [0.28, 27.84]

6.3.7 Elevated AST 1 79 Odds Ratio (M-H, Fixed, 95% CI) 0.86 [0.23, 3.26]

6.4 Acute-phase response 2   Mean Difference (IV, Fixed, 95% CI) Subtotals only

6.4.1 ESR (mm/hour) 1 39 Mean Difference (IV, Fixed, 95% CI) 2.00 [-4.33, 8.33]

6.4.2 WBC count (109/L) 1 39 Mean Difference (IV, Fixed, 95% CI) -0.60 [-4.06, 2.86]

6.4.3 Fibrinogen (mg/dL) 1 39 Mean Difference (IV, Fixed, 95% CI) 27.00 [-4.45, 58.45]

6.4.4 CRP (mg/L) 1 39 Mean Difference (IV, Fixed, 95% CI) -1.00 [-2.59, 0.59]

6.4.5 SAA (mg/L) 1 79 Mean Difference (IV, Fixed, 95% CI) 0.00 [-1.52, 1.52]
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Analysis 6.1.   Comparison 6: Colchicine single dose versus divided dose, Outcome 1: Duration of attacks

Study or Subgroup

6.1.1 Duration of attacks at 3 months (hours)
Polat 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.01 (P = 0.99)

6.1.2 Duration of attacks at 6 months (hours)
Polat 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

Single dose
Mean

12.31

8.4

SD

25.18

21.77

Total

42
42

42
42

Divided dose
Mean

12.35

5.6

SD

24.08

15.13

Total

37
37

37
37

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

-0.04 [-10.91 , 10.83]
-0.04 [-10.91 , 10.83]

2.80 [-5.39 , 10.99]
2.80 [-5.39 , 10.99]

Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favors single dose Favors divided dose
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Analysis 6.2.   Comparison 6: Colchicine single dose versus
divided dose, Outcome 2: Adverse drug reactions at 3 months

Study or Subgroup

6.2.1 Anorexia
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.01 (P = 0.31)

6.2.2 Nausea
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.68 (P = 0.49)

6.2.3 Diarrhea
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.01 (P = 0.31)

6.2.4 Abdominal pain
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.19 (P = 0.85)

6.2.5 Vomiting
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.60 (P = 0.55)

6.2.6 Elevated ALT
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.19 (P = 0.85)

6.2.7 Elevated AST
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Chi² = 3.22, df = 6 (P = 0.78), I² = 0%

Single dose
Events

8

8

1

1

8

8

4

4

2

2

4

4

6

6

Total

42
42

42
42

42
42

42
42

42
42

42
42

42
42

Divided dose
Events

4

4

2

2

4

4

4

4

3

3

4

4

7

7

Total

37
37

37
37

37
37

37
37

37
37

37
37

37
37

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Odds Ratio
M-H, Fixed, 95% CI

1.94 [0.53 , 7.07]
1.94 [0.53 , 7.07]

0.43 [0.04 , 4.91]
0.43 [0.04 , 4.91]

1.94 [0.53 , 7.07]
1.94 [0.53 , 7.07]

0.87 [0.20 , 3.75]
0.87 [0.20 , 3.75]

0.57 [0.09 , 3.59]
0.57 [0.09 , 3.59]

0.87 [0.20 , 3.75]
0.87 [0.20 , 3.75]

0.71 [0.22 , 2.36]
0.71 [0.22 , 2.36]

Odds Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favors single dose Favors divided dose
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Analysis 6.3.   Comparison 6: Colchicine single dose versus
divided dose, Outcome 3: Adverse drug reactions at 6 months

Study or Subgroup

6.3.1 Anorexia
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.05 (P = 0.96)

6.3.2 Nausea
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.68 (P = 0.49)

6.3.3 Diarrhea
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.09 (P = 0.93)

6.3.4 Abdominal pain
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

6.3.5 Vomiting
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.25)

6.3.6 Elevated ALT
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.86 (P = 0.39)

6.3.7 Elevated AST
Polat 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.21 (P = 0.83)

Single dose
Events

7

7

1

1

1

1

5

5

0

0

3

3

5

5

Total

42
42

42
42

42
42

42
42

42
42

42
42

42
42

Divided dose
Events

6

6

2

2

1

1

3

3

2

2

1

1

5

5

Total

37
37

37
37

37
37

37
37

37
37

37
37

37
37

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Odds Ratio
M-H, Fixed, 95% CI

1.03 [0.31 , 3.41]
1.03 [0.31 , 3.41]

0.43 [0.04 , 4.91]
0.43 [0.04 , 4.91]

0.88 [0.05 , 14.55]
0.88 [0.05 , 14.55]

1.53 [0.34 , 6.90]
1.53 [0.34 , 6.90]

0.17 [0.01 , 3.59]
0.17 [0.01 , 3.59]

2.77 [0.28 , 27.84]
2.77 [0.28 , 27.84]

0.86 [0.23 , 3.26]
0.86 [0.23 , 3.26]

Odds Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favors single dose Favors divided dose
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Analysis 6.4.   Comparison 6: Colchicine single dose versus divided dose, Outcome 4: Acute-phase response

Study or Subgroup

6.4.1 ESR (mm/hour)
Kosan 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.62 (P = 0.54)

6.4.2 WBC count (109/L)
Kosan 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.73)

6.4.3 Fibrinogen (mg/dL)
Kosan 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.68 (P = 0.09)

6.4.4 CRP (mg/L)
Kosan 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.23 (P = 0.22)

6.4.5 SAA (mg/L)
Polat 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Single dose
Mean

27

7.9

414

4

3.28

SD

11

5

52

2

3.4

Total

19
19

19
19

19
19

19
19

42
42

Divided dose
Mean

25

8.5

387

5

3.28

SD

9

6

48

3

3.46

Total

20
20

20
20

20
20

20
20

37
37

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

2.00 [-4.33 , 8.33]
2.00 [-4.33 , 8.33]

-0.60 [-4.06 , 2.86]
-0.60 [-4.06 , 2.86]

27.00 [-4.45 , 58.45]
27.00 [-4.45 , 58.45]

-1.00 [-2.59 , 0.59]
-1.00 [-2.59 , 0.59]

0.00 [-1.52 , 1.52]
0.00 [-1.52 , 1.52]

Mean Difference
IV, Fixed, 95% CI

-50 -25 0 25 50
Favors single dose Favors divided dose

 

 

A P P E N D I C E S

Appendix 1. Glossary

 

Amyloidosis A variety of conditions where normally soluble proteins become insoluble and are deposited in var-
ious organs or tissues disrupting normal function.

Apoptosis A process of programmed cell death.

Colocalize To occur together in the same cell.

Cytotoxicity Process that results in cell damage or cell death.

Enterohepatic circulation The circulation of drugs or other substances from the liver to the bile, followed by entry into the
small intestine, absorption by the enterocyte and transport back to the liver.

Exon A sequence of DNA that codes information for protein synthesis that is transcribed to messenger ri-
bonucleic acid (RNA).

Homotypic Of the same type or form.
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Ileum The final section of the small intestine.

Jejunum The middle section of the small intestine.

Macrophage A type of white blood cell that removes dying or dead cells and cellular debris.

Microtubule Fibrous, hollow rods that function primarily to help support and shape the cell.

Oligomerize To form a molecular complex that consists of a few monomer units.

Pericarditis Inflammation of the thin sac-like membrane that surrounds the heart.

Peritonitis Inflammation of the peritoneum, the thin tissue that lines the inner wall of the abdomen and cov-
ers most of the abdominal organs.

Phagocytic activity When a cell, such as a white blood cell, engulfs and absorbs waste material, harmful micro-organ-
isms, or other foreign bodies in the bloodstream and tissues.

Pleuritis Inflammation of the membrane that covers the lungs and lines the chest cavity.

Proteolytic Breakdown of proteins into smaller polypeptides or amino acids.

Serositis Inflammation of the tissues lining the lungs, heart, inner lining of the abdomen and organs within.

Synovitis Inflammation of the membrane surrounding a joint.

Tubulin Globular proteins that make up microtubules.

  (Continued)

 

Appendix 2. Ovid CENTRAL search strategy

 

Search strategy

#1 exp Familial Mediterranean Fever/
#2 (familial mediterranean fever or familial paroxysmal polyserositi* or FMF).ti,ab,kw.
#3 1 or 2
#4 exp Colchicine/ or exp Interleukin 1 Receptor Antagonist Protein/ or exp Interferon-alpha/ or exp Thalidomide/
#5 (colchicine or anakinra or rilonacept or canakinumab or etanercept or infliximab or adalimumab or tocilizumab or interferon-al-
pha or INF-alpha or INF-a or thalidomide or ImmunoGuard or Immuno-Guard).ti,ab,kw.
#6 4 or 5
#7 3 and 6

 

 

Appendix 3. Ovid MEDLINE search strategy

 

Search strategy

#1 exp Familial Mediterranean Fever/
#2 (familial mediterranean fever or familial paroxysmal polyserositi* or FMF).ti,ab,kw.
#3 1 or 2
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#4 exp Colchicine/ or exp Interleukin 1 Receptor Antagonist Protein/ or exp Etanercept/ or exp Infliximab/ or exp Adalimumab/ or exp
Anakinra/ or exp Adalimumab/ or exp Interferon-alpha/ or exp Thalidomide/
#5 (colchicine or anakinra or rilonacept or canakinumab or etanercept or infliximab or adalimumab or tocilizumab or interferon-al-
pha or INF-alpha or INF-a or thalidomide or ImmunoGuard or Immuno-Guard).ti,ab,kw.
#6 4 or 5
#7 randomized controlled trial.pt.
#8 controlled clinical trial.pt.
#9 randomized.ab.
#10 placebo.ab.
#11 clinical trials as topic/
#12 randomly.ab.
#13 (crossover or cross-over).tw.
#14 trial.ti.
#15 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14
#16 humans/
#17 15 and 16
#18 3 and 6 and 17

  (Continued)

 

Appendix 4. Ovid Embase search strategy

 

Search strategy

#1 exp Familial Mediterranean Fever/
#2 (familial mediterranean fever or familial paroxysmal polyserositi* or FMF).ti,ab,kw.
#3 1 or 2
#4 exp Colchicine/ or exp Interleukin 1 Receptor Antagonist Protein/ or exp Etanercept/ or exp Infliximab/ or exp Adalimumab/ or exp
Anakinra/ or exp Adalimumab/ or exp Interferon-alpha/ or exp Thalidomide/
#5 (colchicine or anakinra or rilonacept or canakinumab or etanercept or infliximab or adalimumab or tocilizumab or interferon-al-
pha or INF-alpha or INF-a or thalidomide or ImmunoGuard or Immuno-Guard).ti,ab,kw.
#6 4 or 5
#7 randomized controlled trial/
#8 crossover procedure/
#9 double-blind procedure/
#10 single-blind procedure/
#11 random$.tw.
#12 factorial$.tw.
#13 (crossover$ or cross-over$).tw.
#14 placebo$.tw.
#15 (double$ adj blind$).tw.
#16 (singl$ adj blind$).tw.
#17 assign$.tw.
#18 allocat$.tw.
#19 volunteer$.tw.
#20 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19
#21 3 and 6 and 20

 

 

Appendix 5. Criteria for judging risk of bias

Random sequence generation

'Low risk' of bias

The investigators described a random component in the sequence generation process such as:

1. referring to a random number table;

2. using a computer random number generator;

Interventions for reducing inflammation in familial Mediterranean fever (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

63



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

3. coin tossing;

4. shuGling cards or envelopes;

5. throwing dice;

6. drawing of lots;

7. minimization.

'High risk' of bias

The investigators described a non-random component in the sequence generation process, for example:

1. sequence generated by odd or even date of birth;

2. sequence generated by some rule based on date (or day) of admission;

3. sequence generated by some rule based on hospital or clinic record number;

4. allocation by judgment of the clinician;

5. allocation by preference of the participant;

6. allocation based on the results of a laboratory test or a series of tests;

7. allocation by availability of the intervention.

'Unclear risk' of bias

InsuGicient information about the sequence generation process to permit judgment of low risk or high risk.

Allocation concealment

'Low risk' of bias

Participants and investigators enrolling participants could not have foreseen assignments because one of the following, or an equivalent
method, was used to conceal allocation:

1. central allocation (including telephone, web-based and pharmacy-controlled randomization);

2. sequentially numbered drug containers of identical appearance;

3. sequentially numbered, opaque, sealed envelopes.

'High risk' of bias

Participants or investigators enrolling participants could possibly have foreseen assignments and thus introduce selection bias, such as
allocation based on:

1. used an open random allocation schedule (e.g. a list of random numbers);

2. assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed or non-opaque or not sequentially
numbered);

3. alternation or rotation;

4. date of birth;

5. case record number;

6. any other explicitly unconcealed procedure.

'Unclear risk' of bias
InsuGicient information to permit judgment of low risk or high risk. This is usually the case if the method of concealment is not described
or not described in suGicient detail to allow a definite judgment, for example, if the use of assignment envelopes was described, but it
remained unclear whether envelopes were sequentially numbered, opaque and sealed.

Blinding of participants and personnel

'Low risk' of bias

Any one of the following:

1. no blinding or incomplete blinding, but the review authors judge that the outcome was not likely to be influenced by lack of blinding;

2. blinding of participants and key study personnel ensured, and unlikely that the blinding could have been broken.

'High risk' of bias

Any one of the following:
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1. no blinding or incomplete blinding, and the outcome was likely to be influenced by lack of blinding;

2. blinding of key study participants and personnel attempted, but likely that the blinding could have been broken, and the outcome was
likely to be influenced by lack of blinding.

'Unclear risk' of bias

Any one of the following:

1. insuGicient information to permit judgment of low risk or high risk;

2. the study did not address this outcome.

Blinding of outcome assessment

'Low risk' of bias

Any one of the following:

1. no blinding of outcome assessment, but the review authors judged that the outcome measurement was not likely to be influenced by
lack of blinding;

2. blinding of outcome assessment ensured, and unlikely that the blinding could have been broken.

'High risk' of bias

Any one of the following:

1. no blinding of outcome assessment, and the outcome measurement was likely to be influenced by lack of blinding;

2. blinding of outcome assessment, but likely that the blinding could have been broken, and the outcome measurement was likely to be
influenced by lack of blinding.

'Unclear risk' of bias

Any one of the following:

1. insuGicient information to permit judgment of low risk or high risk;

2. the study did not address this outcome.

Incomplete outcome data

'Low risk' of bias

Any one of the following:

1. no missing outcome data;

2. reasons for missing outcome data unlikely to be related to true outcome (for survival data, censoring unlikely to be introducing bias);

3. missing outcome data balanced in numbers across intervention groups, with similar reasons for missing data across groups;

4. for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk not enough to have a clinically
relevant impact on the intervention eGect estimate;

5. for continuous outcome data, plausible eGect size (diGerence in means or standardized diGerence in means) among missing outcomes
not enough to have a clinically relevant impact on observed eGect size;

6. missing data were imputed using appropriate methods.

'High risk' of bias

Any one of the following:

1. reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or reasons for missing data
across intervention groups;

2. for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk enough to induce clinically
relevant bias in intervention eGect estimate;

3. for continuous outcome data, plausible eGect size (diGerence in means or standardized diGerence in means) among missing outcomes
enough to induce clinically relevant bias in observed eGect size;

4. 'as-treated' analysis done with substantial departure of the intervention received from that assigned at randomization;

5. potentially inappropriate application of simple imputation.
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'Unclear risk' of bias

Any one of the following:

1. insuGicient reporting of attrition or exclusions to permit judgment of low risk or high risk (e.g. number randomized not stated, no reasons
for missing data provided);

2. the study did not address this outcome.

Selective reporting

'Low risk' of bias

Any of the following:

1. the study protocol was available and all the study's prespecified (primary and secondary) outcomes that were of interest in the review
were reported in the prespecified way;

2. the study protocol was not available but it was clear that the published reports include all expected outcomes, including those that
were prespecified (convincing text of this nature may be uncommon).

'High risk' of bias

Any one of the following:

1. not all the study's prespecified primary outcomes were reported;

2. one or more primary outcomes was reported using measurements, analysis methods or subsets of the data (e.g. subscales) that were
not prespecified;

3. one or more reported primary outcomes were not prespecified (unless clear justification for their reporting was provided, such as an
unexpected adverse eGect);

4. one or more outcomes of interest in the review were reported incompletely so that they could not be entered in a meta-analysis;

5. the study report failed to include results for a key outcome that would be expected to have been reported for such a study.

'Unclear risk' of bias

InsuGicient information to permit judgment of low risk or high risk. It is likely that the majority of studies will fall into this category.

Other potential sources of bias

'Low risk' of bias

The study appeared free of other sources of bias.

'High risk' of bias

There was at least one important risk of bias. For example, the study:

1. had a potential source of bias related to the specific study design used; or

2. had been claimed to have been fraudulent; or

3. had some other problem.

'Unclear risk' of bias

There may be a risk of bias, but there is either:

1. insuGicient information to assess whether an important risk of bias exists; or

2. insuGicient rationale or evidence that an identified problem will introduce bias.

W H A T ' S   N E W

 

Date Event Description

24 January 2022 New search has been performed A new intervention of canakinumab was added to the review and
consequently the search strategy was amended; a new search
was performed.
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Date Event Description

A total of 66 new reports were identified (after duplicates re-
moved). One new study, previously listed as 'Awaiting classifica-
tion', was included (De Benedetti 2018). Two new studies (with
one reference each) were added to 'Excluded studies' (Kuem-
merle-Deschner 2020; Zhuang 2019). One new study has been
listed as ongoing study (UMIN000028010).

24 January 2022 New citation required and conclusions
have changed

For people with familial Mediterranean fever who are colchicine-
resistant, canakinumab might be effective.

Professor Li Youping, the contact person of the previous versions
of this review, has retired and stepped down from the review
team. We gratefully acknowledge the invaluable contribution of
Professor Youping Li in developing the previous versions of this
review.

 

H I S T O R Y

Protocol first published: Issue 1, 2014
Review first published: Issue 3, 2015

 

Date Event Description

29 September 2015 Amended Comparator title added to summary of findings tables.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Protocol

1. BW: developed the protocol, co-ordinated its development, completed the first draM, performed part of the writing and editing of the
protocol, advised on the protocol and approved final version prior to submission.

2. TX: developed the protocol and co-ordinated its development, performed part of the writing and editing of the protocol, advised on the
protocol and approved the final version prior to submission.

3. XY: co-ordinated the protocol development, made an intellectual contribution, advised on part of the protocol and approved the final
version prior to submission.

4. YL: conceived the review question, made an intellectual contribution, advised on the protocol and approved the final version prior to
submission.

Original review and updates up to 2018

1. BW: developed and updated the review, co-ordinated its development, completed the first draM, performed part of the writing and
editing of the review, advised on the review and approved final version prior to submission.

2. TX: developed and updated the review, co-ordinated its development, performed part of the data collection and analysis, advised on
the review and approved the final version prior to submission.

3. XY: co-ordinated the review development and update, performed part of the data collection and analysis, made an intellectual
contribution, advised on part of the review and approved the final version prior to submission.

4. YL: conceived the review question, made an intellectual contribution, advised on the review and approved the final version prior to
submission.

Updates aUer 2018

1. XY: developed and updated the review, co-ordinated the review development and update, completed the first draM, performed the
study selection and data collection and analysis, made an intellectual contribution and advised on the review.

2. FT: developed and updated the review, co-ordinated the review development and update, completed part of the draM writing,
performed the study selection and data collection, and advised on the review.
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3. BW: developed and updated the review, co-ordinated its development, performed part of the writing and editing of the review, advised
on the review and approved final version prior to submission.

4. TX: developed and updated the review, co-ordinated its development, made an intellectual contribution, advised on the review and
approved the final version prior to submission.

D E C L A R A T I O N S   O F   I N T E R E S T

XY: none.

FT: none.

BW: none.

TX: none.

S O U R C E S   O F   S U P P O R T

Internal sources

• Internal sources, China

No sources of support provided

External sources

• National Institute for Health Research, UK

This systematic review was supported by the National Institute for Health Research, via Cochrane Infrastructure funding to the Cochrane
Cystic Fibrosis and Genetic Disorders Group.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

1. We intended to assess all active interventions for FMF treatment, however, the protocol did not specifically name ImmunoGuard,
canakinumab, adalimumab and tocilizumab, which were identified during the search process. We added ImmunoGuard, canakinumab,
adalimumab and tocilizumab as an active intervention in the "Types of interventions" section in a post hoc change.

2. Review Manager 5.2 soMware was updated to Review Manager 5.4 (Review Manager 2020).

3. Summary of findings tables were added in the 'Methods' section at the update in 2017.

4. We added 'Prevention of amyloid A amyloidosis' as a primary outcome.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Amyloidosis;  Colchicine  [adverse eGects];  *Familial Mediterranean Fever  [chemically induced]  [drug therapy];  Inflammation; 
Interleukin 1 Receptor Antagonist Protein  [adverse eGects];  Serum Amyloid A Protein  [adverse eGects]

MeSH check words

Adolescent; Adult; Child; Child, Preschool; Humans; Middle Aged; Young Adult
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