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ABSTRACT
Familial Mediterranean fever (FMF) is the most common
monogenic autoinflammatory disease, but many
rheumatologists are not well acquainted with its
management. The objective of this report is to produce
evidence-based recommendations to guide
rheumatologists and other health professionals in the
treatment and follow-up of patients with FMF. A
multidisciplinary panel, including rheumatologists,
internists, paediatricians, a nurse, a methodologist and a
patient representative, was assembled. Panellists came
from the Eastern Mediterranean area, Europe and North
America. A preliminary systematic literature search on the
pharmacological treatment of FMF was performed
following which the expert group convened to define
aims, scope and users of the guidelines and established
the need for additional reviews on controversial topics.
In a second meeting, recommendations were discussed
and refined in light of available evidence. Finally,
agreement with the recommendations was obtained
from a larger group of experts through a Delphi survey.
The level of evidence (LoE) and grade of
recommendation (GR) were then incorporated. The final
document comprises 18 recommendations, each
presented with its degree of agreement (0–10), LoE, GR
and rationale. The degree of agreement was greater
than 7/10 in all instances. The more controversial
statements were those related to follow-up and dose
change, for which supporting evidence is limited. A set
of widely accepted recommendations for the treatment
and monitoring of FMF is presented, supported by the
best available evidence and expert opinion. It is believed
that these recommendations will be useful in guiding
physicians in the care of patients with FMF.

INTRODUCTION
Autoinflammatory diseases (AIDs) are rare clinical
conditions, of which familial Mediterranean fever
(FMF) is the most common. Unfortunately, medical
curricula and many rheumatological centres do not
cover these syndromes adequately, resulting in lack
of knowledge in identifying the optimal manage-
ment of these patients. In general, FMF can be well
controlled with appropriate use of medications and
monitoring. However, different views on manage-
ment exist depending on the experience of the
caring physician, the geographic area and available
health resources, which can impact negatively on
clinical outcome. Disparities in the management of
diseases are not acceptable if unrelated to the sever-
ity of the underlying phenotype, especially when

efficacious and cost-effective treatment exists.
Attempts to resolve practical questions in the daily
management of patients with FMF have been pub-
lished,1 2 but these guidelines have addressed only
limited aspects of management, most particularly
colchicine therapy, and have overlooked other
important facets of management.
An international collaboration of experienced

experts from numerous countries advocated these
recommendations. The objective was to guide phy-
sicians who are not experts in the disease in a wide
range of management aspects, by exploring and
then establishing evidence-based recommendations
from a multidisciplinary perspective.
The scope of these recommendations includes

FMF itself, its complications and comorbidities that
may affect its management. The users are expected
to be physicians—mainly rheumatologists and pae-
diatricians—and other healthcare professionals who
care for patients with FMF. It is hoped that these
recommendations will also be used by policymakers
and health authorities with financial responsibility
for the care of these patients.
As per the overarching principles, the recommen-

dations are evidence based to the greatest possible
extent. However, in areas for which limited infor-
mation exists, a pragmatic consensus of expert
opinion has also been employed.

METHODS
For these recommendations, we used the following
methodologies: discussion group, systematic
reviews and Delphi technique. These recommenda-
tions were developed according to the European
League Against Rheumatism (EULAR) standardised
operating procedures (SOPs), including the categor-
isation of evidence.3

The discussion group was formed by a multi-
national multidisciplinary panel, including rheuma-
tologists, internists, paediatricians, a nurse, a
methodologist and a patient representative. There
were 10 experts and a patient representative on the
panel. The panel was moderated by a methodolo-
gist (LC) and determined the users, aims and scope
of the recommendations, along with the structure
of the document. Systematic reviews were per-
formed prior to the panel discussions. These ana-
lysed available evidence on efficacy and safety of
treatments in FMF and reviewed the incidence of
complications, including amyloidosis, renal failure
and infertility. In addition, during the discussion,
the panel decided to review the contribution of
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serum amyloid A (SAA) protein and C reactive protein (CRP) to
management and predicting complications. The systematic
reviews were performed by three fellows (ED, BE, GG) under
the supervision of the methodologist. The methods and full
review of two subject areas (efficacy and acute phase reactants
(APR)) have been published.4 5

The experts formulated practical recommendations during the
first meeting and clarified the rationale for the statements. All
recommendations and rationales were structured as a matrix
enabling on-line comments from all collaborators. The docu-
ment was discussed in a second meeting, and votes were taken
on the recommendations. When there was high discordance
(a SD greater than 2 or an IQR greater than 5), the recommen-
dation was discussed and reformulated, and when there was
agreement against the recommendation, it was dropped. Finally,
the document was refined and reformatted to improve readabil-
ity and understanding. The methodologist added the level of
evidence (LoE) and grade of recommendation to each statement,
based on the Oxford Centre for Evidence Based Medicine
guidelines.6 In parallel, the recommendations were converted
into items of a Delphi survey and submitted to 67 experts,
included the panel (listed in online supplementary appendix), to
determine the level of agreement. Agreement was graded from
0—‘no agreement’ to 10—‘maximum agreement’.

RESULTS
The recommendations are presented in text with the rationale
plus in table 1, with the LoE and agreement by a large group of
experts.
1. Ideally, FMF should be diagnosed and initially treated by a
physician with experience in FMF.

FMF can be treated by different experienced specialists,
namely clinical geneticists, paediatric and adult rheumatologists,
internists, nephrologists and gastroenterologists. A specialist
with experience in FMF is a physician usually working in a
referral centre who is involved in the clinical care of patients
with FMF and is capable of dealing with difficult cases and
other AIDs that are potential differential diagnoses. Following
diagnosis and initiation of therapy, patients can also be followed
by their general practitioner or paediatrician in conjunction
with the referral centre. It is recommended that, if possible,
patients are reviewed by a physician with experience of FMF at
least once per year in the long term.
2. The ultimate goal of treatment in FMF is to obtain complete
control of unprovoked attacks and minimise subclinical inflam-
mation in between attacks.

There are two main goals in the treatment of FMF. The first
is to prevent the clinical attacks and the second is to suppress
chronic subclinical inflammation and elevation of APR, in par-
ticular SAA protein, and its consequences, including amyloid A
(AA) (secondary) amyloidosis and other long-term complica-
tions. Improved quality of life by reducing the attacks is an
achievable target in most patients. However, complete cessation
of attacks may not be possible in patients with more severe
forms of FMF, notably including many of those who are homo-
zygous for M694V. Very importantly, the development of AA
amyloidosis can be prevented when treatment substantially
maintains normal SAA protein concentration between attacks.
This is an especially important objective in patients with a
family history of AA amyloidosis.7–11 Biological treatment such
as anti-interleukin 1 (IL-1) therapy should be considered if the
inflammation cannot be controlled with adequate colchicine (see
below).

Table 1 EULAR recommendations for the management of FMF with the level of agreement, of evidence and grade of recommendation (GR)

Recommendation A LoE GR

01. Ideally, FMF should be diagnosed and initially treated by a physician with experience in FMF 7.6 5 D

02. The ultimate goal of treatment in FMF is to reach complete control of unprovoked attacks and minimising subclinical inflammation in between attacks 9.3 4 C

03. Treatment with colchicine should start as soon as a clinical diagnosis is made 8.9 1b A

04. Dosing can be in single or divided doses, depending on tolerance and compliance 9.4 5 D

05. The persistence of attacks or of subclinical inflammation represents an indication to increase the colchicine dose 9.7 3 C

06. Compliant patients not responding to the maximum tolerated dose of colchicine can be considered non-respondent or resistant; alternative biological
treatments are indicated in these patients

9.8 2b B

07. FMF treatment needs to be intensified in AA amyloidosis using the maximal tolerated dose of colchicine and supplemented with biologics as required 9.5 2b C

08. Periods of physical or emotional stress can trigger FMF attacks, and it may be appropriate to increase the dose of colchicine temporarily 7.6 5 D

09. Response, toxicity and compliance should be monitored every 6 months 8.6 5 D

10. Liver enzymes should be monitored regularly in patients with FMF treated with colchicine; if liver enzymes are elevated greater than twofold the upper
limit of normal, colchicine should be reduced and the cause further investigated

8.4 5 D

11. In patients with decreased renal function, the risk of toxicity is very high, and therefore signs of colchicine toxicity, as well as CPK, should be carefully
monitored and colchicine dose reduced accordingly

9.3 4 C

12. Colchicine toxicity is a serious complication and should be adequately suspected and prevented 9.4 4 C

13. When suspecting an attack, always consider other possible causes. During the attacks, continue the usual dose of colchicine and use NSAID 9.5 2b C

14. Colchicine should not be discontinued during conception, pregnancy or lactation; current evidence does not justify amniocentesis 9.3 3 C

15. In general, men do not need to stop colchicine prior to conception; in the rare case of azoospermia or oligospermia proven to be related to colchicine,
temporary dose reduction or discontinuation may be needed

8.2 3 C

16. Chronic arthritis in a patient with FMF might need additional medications, such as DMARDs, intra-articular steroid injections or biologics 9.5 2b C

17. In protracted febrile myalgia, glucocorticoids lead to the resolution of symptoms; NSAID and IL-1-blockade might also be a treatment option; NSAIDs
are suggested for the treatment of exertional leg pain

9.3 2b C

18. If a patient is stable with no attacks for more than 5 years and no elevated APR, dose reduction could be considered after expert consultation and with
continued monitoring

8.0 5 D

A, agreement (/10); APR, acute phase reactants; CPK, creatinine phosphokinase; DMARDs, disease modifying antirheumatic drugs; EULAR, European League Against Rheumatism; FMF,
familial Mediterranean fever; IL-1, interleukin 1; LoE, level of evidence; NSAID, non steroidal anti inflammatory drugs.
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3. Treatment with colchicine should be started as soon as a clin-
ical diagnosis is made.

Colchicine is very efficacious in preventing FMF attacks and
associated amyloidosis.4 12–14 A starting dose of ≤0.5 mg/day
(≤0.6 mg/day in case tablets contain 0.6 mg) for children
<5 years of age, 0.5–1.0 mg/day (1.2 mg/day in case tablets
contain 0.6 mg) for children 5–10 years of age, 1.0–1.5 mg/day
(1.8 mg/day in case tablets contain 0.6 mg) in children
>10 years of age and in adults is recommended.2 13–15 In
patients with pre-existing complications (eg, amyloidosis) or
greater disease activity, higher doses may be initiated.

The remarkable efficacy of colchicine in FMF underscores its
role as a diagnostic tool in suspected cases, that is, supporting
its introduction before the diagnosis is certain.12 On the other
hand, there are instances in which a delay in commencing col-
chicine treatment for a short period of observation may be
informative, potentially enabling an attack to be observed, but
most experts in the panel were not comfortable with this prac-
tice. After colchicine has been commenced, patients should be
followed closely for 3–6 months to observe its therapeutic effect
on attack frequency and severity. Most experts prefer to start
with low and increase the dose according to the patient’s
response and tolerance16 (see recommendation 5 on dose
increment).

A genetic diagnosis of FMF in the absence of clinical manifes-
tations or subclinical inflammation is not necessarily an indica-
tion to start treatment, but such patients must remain under
surveillance since they may develop clinically significant disease
in future, even without symptoms. In countries where secondary
amyloidosis is frequent, the physician may consider treatment,
especially if there are similar cases in the family. Homozygosity
for the M694V genotype among symptomatic patients, which is
more frequently associated with the development of amyloid-
osis17–25 and a requirement for higher doses of colchicine,20 23 25

is considered by some experts to be an indication for commen-
cing a higher dose of colchicine than the general recommenda-
tion above.
4. Dosing can be in single or divided doses, depending on toler-
ance and compliance.

Colchicine has an excellent long-term safety profile, but is
commonly associated with gastrointestinal side effects.26

Therapeutic oral doses of colchicine may cause cramping,
abdominal pain, hyperperistalsis, diarrhoea and vomiting, which
may be transient or persistent. A single daily dose regimen may
increase compliance, but the dose can be divided to diminish
side effects. An association of lactose intolerance and diarrhoea
has been reported.27 Dietary modification (ie, temporary reduc-
tion of dairy products), split doses, dose reduction and antidiar-
rhoeal and spasmolytic agents may be recommended. Once
symptoms resolve, the regular prophylactic dosage needs to be
reintroduced in a gradual stepwise fashion. To overcome these
problems, treatment with colchicine can be started at the usually
subtherapeutic dose of 0.5 mg/day and increased gradually by
0.5 mg in divided daily doses.28 In more difficult cases, oral
desensitisation similar to that used in cases of allergic reactions
may be attempted.29 30 Colchicine had been used parenterally
by weekly intravenous injection in critically ill patients, but this
is associated with substantially increased risk of toxicity.31 32

5. The persistence of attacks or subclinical inflammation repre-
sents an indication to increase colchicine dose.

If inflammation persists despite adherence to the advised
initial dose of colchicine, as defined by continuing attacks or ele-
vated APR between attacks, colchicine dose may be increased by
0.5 mg/day (or 0.6 mg/day depending on the available drug

formulation) with careful monitoring of side effects. Colchicine
may be increased up to a daily dose of 2 mg in children and
3 mg in adults, or the maximum tolerated dose if this cannot be
appropriate. Monitoring CRP, SAA protein or both at least
every 3 months is required during dose escalation in patients
with active disease to determine the necessary colchicine dose.
Disease severity and patients’ tolerance of FMF attacks should
also be taken into account in establishing a tailored colchicine
dose.
6. Compliant patients not responding to the maximum tolerated
dose of colchicine can be considered non-responders or resist-
ant; alternative biological treatments are indicated in these
patients.

Patients who continue to have one or more attacks each
month despite receiving the maximally tolerated dose for at
least 6 months may be considered to be a non-responder or
resistant to colchicines, although compliance to treatment must
be affirmed. In addition, there are patients who do not tolerate
even infrequent attacks or have evidence of significant persistent
subclinical inflammation leaving them at risk of developing
amyloidosis. Evidence for therapeutic options for patients resist-
ant or intolerant to colchicine is limited(reference in press), but
case reports and case series have suggested that IL-1 blockade is
a promising second-line therapy.33 34 This is particularly import-
ant in patients with a family history of AA amyloidosis. A recent
small randomised controlled trial (n=14) of the IL-1 blocker
rilonacept in colchicine-resistant patients with FMF reported a
significant reduction in the number of attacks.35 Phase III trials
with canakinumab and anakinra are currently being con-
ducted.36 37 Tumour necrosis factor (TNF) inhibitors have also
been used in colchicine-resistant patients, especially with articu-
lar involvement, with good responses reported in observational
studies.38 39

Some experts use biological therapy only temporarily,
although this approach has not been studied formally. It is
recommended that colchicine should be coadministered with
alternative biological therapies given that it may reduce the risk
of amyloidosis despite persistence of attacks.14

7. FMF treatment needs to be intensified in AA amyloidosis
using the maximal tolerated dose of colchicine and supplemen-
ted with biologics as required.

AA amyloidosis is the most serious complication of uncon-
trolled FMF, resulting in renal failure and early death.40 The
development of amyloidosis can be prevented in most patients
by suppressing chronic inflammatory activity with the measures
already discussed. Furthermore, complete suppression of inflam-
matory activity has potential to prevent progression or reverse
established amyloidosis.11

The median latency between onset of inflammatory disease
and diagnosis of AA amyloidosis is approximately 17 years,
although this varies enormously.41 The predominant clinical
manifestation of AA amyloidosis is renal dysfunction, with the
majority of patients presenting with proteinuric kidney
disease.42 Renal biopsy is required to confirm the diagnosis of
amyloidosis in patients with FMF with proteinuria. In a report,
1.7% of patients with FMF on colchicine developed proteinuria,
while it occurred in 48% of untreated patients.11 In 5/86
(5.81%) patients, overt proteinuria has been reported to dis-
appear.11 Progression to dialysis eventually occurs in 50% of
patients with proteinuria. The spleen is affected in almost all
cases and the adrenal glands in at least a third, although clinic-
ally relevant hypoadrenalism is uncommon; the liver and gut
are also frequent sites of AA amyloid deposition, but the heart
is rarely involved.42
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Treatment for amyloidosis comprises measures to support
failing organ function, including blood pressure control and dia-
lysis for patients with renal disease. Amyloid deposits are natur-
ally turned over only very slowly, but a response to colchicine or
biological treatment in FMF that reduces the supply of SAA
protein, the AA amyloid fibril precursor protein, may facilitate
net regression of the amyloid deposits. This may lead to preser-
vation or slow recovery of amyloidotic organ function.
Colchicine must be given in doses that are sufficient to produce
sustained control of the inflammatory disease in order to prevent
ongoing abnormal production of SAA protein. Therapeutic
success is ideally monitored by frequent estimation of SAA
protein with the target being maintenance below 10 mg/L and
by assessment of proteinuria and glomerular filtration. The
measurement of CRP is an imperfect surrogate for SAA protein
should the latter assay be unavailable. Amyloidotic kidneys are
unusually sensitive to additional injury by hypoperfusion, hyper-
tension, nephrotoxic drugs and surgery, all of which should be
avoided as far as practicable.

The majority of patients with FMF and amyloidosis will even-
tually require renal replacement therapy and survival on dialysis
is now comparable with that of non-diabetic-associated end-
stage renal failure.43 Recent experience of renal transplantation
in selected patients has been encouraging with long-term graft
and patient survival matching that of the age-matched general
transplant population.44–46 These encouraging outcomes have
led to increasing use of living donor renal transplants.
8. Periods of physical or emotional stress can trigger FMF
attacks, and it may be worth temporarily increasing the dose of
colchicine.

Efforts in individual patients to identify factors that trigger
attacks may help to prevent or reduce them. Recognised trigger
factors include physical or emotional stress, menstruation, phys-
ical trauma, exposure to cold, infections, inflammation, high fat
intake, starvation, sleeplessness and tiredness.47 These triggers
may differ depending on the type of attack.48 49 Some authors
recommend increasing the dose of colchicine to pre-empt
trigger events.50 51

9. Response, toxicity and compliance should be monitored
every 6 months.

There is neither agreement on the definition of adequate
response nor consensus on the number of attacks per year that
may be considered ‘acceptable’; this tolerability level should be
judged in the context of the quality of life of the patient.
Experts recommend reviewing patients at 6-monthly intervals to
evaluate the frequency and character of the attacks, as well as to
monitor the APR response in between attacks. During the first
year, patients may need to be monitored more frequently to
assess tolerability of treatment, as well as potential side effects
and compliance. More frequent evaluations may be needed to
adjust treatment, especially in children in whom frequent blood
sampling may not be practical. Adverse events other than diar-
rhoea, abdominal cramps, possible sperm reduction and mild
abnormalities of liver enzymes–all discussed elsewhere in this
document—are extremely rare but include alopecia, neutropenia
and peripheral neuropathy. Adverse effects of colchicine might
be ameliorated by dose reduction, but the likelihood and risks
of precipitating greater FMF activity must be considered.

Patients may also need more frequent assessments if APR are
repeatedly elevated, the disease is unstable, at any time when the
dose is being adjusted or suspected toxicity develops. By contrast,
the intervals can be increased to yearly when patients are stable.

Response could be monitored with the Auto-Inflammatory
Diseases Activity Index (AIDAI), a diary in which patient-

reported features such as temperature and abdominal pain are
recorded and a disease activity score is calculated.52 Juvenile
Autoinflammatory Disease Multidimensional Assessment Report
( JAIMAR) is a qualitative assessment for AIDs that may also be
used.53

Laboratory tests are recommended to monitor liver enzymes,
complete cell blood count, kidney function, creatinine phospho-
kinase (CPK) and to identify proteinuria. The preferred APR are
SAA protein and CRP.8 54

Compliance with colchicine taken on a regular daily basis is
the cornerstone of management of FMF, with potential to
reduce the frequency and severity of clinical attacks and prevent
the development of AA amyloidosis, renal failure and premature
death in most patients.55 There is, however, a surprisingly high
rate of poor compliance with colchicine therapy among affected
patients. Reasons offered by patients for failing to take colchi-
cine on the required daily basis include non-specific concerns
about potentially lifelong use of the drug, concerns about
adverse effects such as bloating and diarrhoea, concerns about
fertility and sexual function and concerns about harm to
unborn children. Among adolescent patients, deviation from the
prescribed dose may be a feature of deliberately manipulative
behaviour but more commonly is associated with inconvenience,
fear of side effects, embarrassment and laziness.

Unfortunately, there is no accessible assay to determine the
concentration of colchicine in the blood, and lack of compliance
should be considered in all patients with FMF in whom colchi-
cine appears to be ineffective in preventing attacks or the devel-
opment of amyloidosis.
10. Liver enzymes should be monitored regularly in patients
with FMF treated with colchicine; if liver enzymes are elevated
greater than twofold the upper limit of normal, colchicine
should be reduced and the cause further investigated.

Liver enzymes can become elevated in patients with FMF
receiving colchicine, for reasons that are not always clear. In a
minority of cases, discontinuation of colchicine will lead to nor-
malisation of the enzyme values, but in most there proves to be
no clear association with the drug. Tweezer-Zaks et al, reported
that cryptogenic cirrhosis is more common among patients with
FMF compared with its prevalence in the general population.56

Rimar et al57 reported that non-alcoholic cirrhosis is more
common in FMF, perhaps as a result of uncontrolled inflamma-
tion. Thus, significantly elevated liver enzymes should be investi-
gated for causes other than an adverse effect of colchicine
treatment.
11. In patients with decreased renal function, the risk of colchi-
cine toxicity is very high and therefore evidence of toxicity
should routinely be sought and the colchicine dose reduced
accordingly.

Patients with FMF may develop impaired renal function due
to amyloidosis or other causes.7 There is no specific cut-off for
reduced glomerular filtration rate to guide colchicine dose
reduction, but it has been shown that patients with FMF on col-
chicine with elevated creatinine are prone to develop muscle
pain with myopathy.58 In such cases, elevation of CPK can help
guide colchicine dose reduction.

Colchicine is not removed significantly during haemodialysis.
While high-flux polysulfone filters can clear colchicine from the
blood more effectively than conventional dialysers, their effi-
ciency is insufficient to treat colchicine overdose or toxicity.59

12. Colchicine toxicity is a serious complication that should be
given adequate consideration and be prevented.

Colchicine is an alkaloid with a narrow therapeutic
range.26 60 High concentrations may cause serious toxicity that
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can be life threatening. Since there are no effective means to
remove colchicine from the tissues and the blood, efforts must
be made to avoid overdose and toxicity.
Conditions that may lead to colchicine toxicity are as follows:
▸ Exceeding the recommended dose: the maximum recom-

mended oral doses for treatment of FMF are 3 mg daily in
adults and 2 mg daily in children.1

▸ Liver or renal failure: colchicine is partially metabolised in
the liver and its metabolites are excreted mainly through the
biliary tract and the kidneys. After oral ingestion of pharma-
cological doses, the mean elimination half-life is 9–16 h, but
this may be up to sevenfold longer in patients with liver
cirrhosis.61

▸ Concomitant administration of other drugs (macrolides, keto-
conazole, ritonavir, verapamil, ciclosporin, statins or other
drugs metabolised by cytochrome 3A4): potential drug–drug
interactions and colchicine may increase its blood levels by
200–300%.62 The use of macrolides in children and ciclos-
porin in transplanted patients warrants special caution and
the primary physician should be informed about the
interactions.
Colchicine overdose may cause abdominal cramping, vomit-

ing and diarrhoea.63 In the first stage, colchicine toxicity may
manifest as gastrointestinal symptoms with a cholera-like syn-
drome associated with dehydration, shock, acute renal failure,
hepatocellular failure and even seizures.64 The second stage
develops 24–72 h following ingestion of the drug and is domi-
nated by multiorgan failure. This may include bone marrow
failure, renal insufficiency, adult respiratory distress syndrome,
arrhythmias, disseminated intravascular coagulation, neuromus-
cular disturbances, coma and death. If the patient survives this
stage, which may last several weeks, he or she may enter the
third stage, which is characterised by recovery of bone marrow
and rebound leukocytosis, resolution of organ failure and
alopecia.

Clinical management of colchicine toxicity is essentially sup-
portive. In a single case, treatment with F(ab) fragments of
anticolchicine antibodies was used successfully,65 but since this
antidote is not generally available, colchicine toxicity may be
fatal.
13. When suspecting an attack, always consider other possible
causes. During the attacks, continue the usual dose of colchicine
and use non steroidal anti inflammatory drugs (NSAIDs).

On should verify whether the symptoms of the patient are
indeed due to FMF and should ask the patient whether it resem-
bles previous attacks. In unclear situations, monitor APR over
several hours and consider relevant imaging, for example, radi-
ography for chest pain. Patients with FMF are as susceptible to
appendicitis as anyone else!

Symptoms during attacks may be alleviated by NSAIDs
(naproxen, diclofenac, indomethacin, etc).66 Glucocorticoids
may decrease the duration of attacks, but may also increase their
frequency.67 There is no clear evidence on the efficacy of short-
term administration of IL-1 blockers during attacks.68 Many
patients report that a temporary increase in colchicine dose
during a prodrome may shorten or prevent attacks, although
this has not been proven.
14. Colchicine should not be discontinued during conception,
pregnancy or lactation; current evidence does not justify
amniocentesis.

Patients need to be informed about the safety of colchicine
treatment during conception, pregnancy and breast feeding.
According to some manufacturer brochures, treatment with col-
chicine during pregnancy and nursing is contraindicated.

However, a systematic review did not identify a higher rate of
neither abortion nor malformation in women with FMF receiv-
ing colchicine compared with healthy subjects (reference in
press). On the other hand, the rate of abortion and miscarriages
in women with FMF who are not receiving colchicine treatment
is greater than expected.50 Discontinuation of colchicine may
lead to exacerbation of FMF attacks and in long term to the
development of amyloidosis. In pregnant women, an acute FMF
attack with peritonitis may lead to premature contractions and
early delivery or abortion. In a study in which colchicine was
measured in the milk and the blood of nursing patients with
FMF, it was shown that the neonates are exposed to only very
small quantities of the drug, which cannot adversely affect
them.69 Monitoring frequency and colchicine dose should be
adjusted during pregnancy depending on FMF activity.
15. In general, men need not stop colchicine prior to concep-
tion; in the rare case of azoospermia or oligospermia proven to
be related to colchicine, temporary dose reduction or discon-
tinuation may be required.

Colchicine is a drug that may affect microtubules in various
cells. In high concentrations, it may inhibit mitosis within the
process of cell division.70 Some animal studies and case reports
support the association with azoospermia, but only in very high
doses.71 72 Reassuringly, a cytogenetic evaluation in patients
with FMF receiving long-term colchicine showed no differences
compared with controls.73 Bremner and Paulsen have failed to
show any effect on spermatogenesis in six healthy volunteers
who received commonly used doses of colchicine for 4–6
months.74 Very probably, the frequency of oligospermia or azoo-
spermia with colchicine depends on the underlying disease, and
in FMF it may also be due to amyloidosis.75 Therefore, caution
is required in evaluating the cause of azoospermia in patients
with FMF and amyloidosis of the testes should be considered.
When azoospermia is caused by colchicine, it can be discontin-
ued and substituted by anti-IL-1 treatment for about 3 months
allowing recovery of the testes. Colchicine should be resumed
after successful conception.76

16. Chronic arthritis in a patient with FMF might need add-
itional medications, such as disease modifying antirheumatic
drugs (DMARDs), intra-articular steroid injections or biologics.

Approximately 5% of patients with FMF (160/3000) develop
chronic joint involvement, the majority resembling spondyloar-
thritis with sacroiliitis and peripheral monoarthritis or oligoarthri-
tis and rarely resembling juvenile idiopathic arthritis. Colchicine is
not always effective in the treatment of chronic arthritis of FMF
and such cases need to be treated with DMARDs and biological
agents.77 78

17. In protracted febrile myalgia, glucocorticoids lead to the
resolution of symptoms; NSAID and IL-1 blockade might also
be a treatment option. NSAIDs are suggested for the treatment
of exertional leg pain.

Protracted febrile myalgia is defined as severe disabling
myalgia of at least 5 days duration in a patient with FMF asso-
ciated with fever, elevated levels of inflammatory markers and
the presence of at least one M694V mutation.79 80 There is a
striking contrast between the extreme severity of pain and ten-
derness in patients with the protracted febrile myalgia and the
findings of normal CPK and subtle non-specific electromyogra-
phy (EMG).81 Steroid treatment leads to prompt improve-
ment.79 81 82 NSAID might also be beneficial.79 Two cases
successfully treated by IL-1 blockade have been reported.83

18. If a patient is stable with no attacks for more than 5 years
and no elevated APR, dose reduction could be considered after
expert consultation and with continued monitoring.
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Colchicine-free remission in patients with FMF has been
observed,84 usually among patients who hitherto had mild
disease and have mutations associated with mild disease or with
low penetrance—namely the absence of homozygosity to the
mutations M694V, M680I, M694I and V726A-E148Q complex
allele. A trial to reduce colchicine dose appears reasonable
among such patients, particularly those who have been stable
with no attacks for several years and have not had elevated
APR. Dose reduction could be considered after expert consult-
ation, and only if appropriate measures continue to be taken to
identify subclinical inflammation and hence prevent the devel-
opment of ‘silent’ amyloidosis. Dose decrement must be per-
formed gradually by no more than 0.5 mg on each occasion.
The suggested interval for colchicine dose reduction is
6 months. Patients must remain under clinical observation and
perform periodic laboratory evaluation of SAA protein or CRP
and urinary protein. Blood tests should be performed 3 months
after dose reduction. Colchicine dose reduction should be
avoided in patients who may be unwilling to comply with these
strict constraints. It must be stressed that dose reduction is
appropriate only in a small minority of patients and considered
extremely rare. Such a trial must be conducted by physicians
with expertise in FMF.

DISCUSSION
These recommendations were developed by a formal and sys-
tematic methodology and by a multidisciplinary panel from
many countries. The agreement is high and all controversies are
discussed in detail. The overarching principles were evidence
based and practical statements that covered as many aspects as
possible of management after diagnosis. Although the guidelines
have not been reviewed by external experts, it has many features
that underscore its validity. The development group includes
individuals from all the relevant professional groups and has
also sought the views and preferences of the patient. Both the
health benefits and the side effects and risks have been consid-
ered in formulating the recommendations. Furthermore, the
Delphi group has been very widely chosen to collect the
opinion of many experts around the world and in order to
tackle ambiguity of the statements. Moreover, we can ensure
editorial independence of the board, as very few pharmaco-
logical options are available in FMF and the main drug is cheap
and has been available for many years; the exceptions have been
discussed in a transparent form.

FMF is a chronic, lifelong inflammatory disease. It is increas-
ingly recognised around the world due to increased awareness
of AIDs and due to the migration of populations with a high
carrier rate during the past century. A remarkable feature of
FMF is the availability of a highly effective long-term oral drug
therapy, colchicine, which was recognised and introduced in
1972. Colchicine is safe, can be taken as a single daily dose, is
of relatively low cost and is widely available. The aim of colchi-
cine therapy is twofold in FMF: decreasing the frequency and
severity of clinical attacks and preventing the risk of developing
AA amyloidosis. Unfortunately, there is no internationally
agreed consensus on the definition of response or unresponsive-
ness, a clearly desirable aim for the FMF community.

AA amyloidosis, formerly known as secondary amyloidosis, is
a complication of chronic inflammation and was a frequent
complication of FMF in the pre-colchicine era, causing death
from early adulthood onwards. Availability of colchicine has
reduced the risk of developing amyloidosis from 60% to less
than 13% in Turkey, but it remains a major cause of mortality in
FMF even recently.

SHARE, which is a mainly European paediatric initiative, has
suggested recommendations for the diagnosis and genetic under-
standing of the disease.85 In addition, in 2012, a group of clini-
cians and geneticists had developed guidelines for the analysis
and reporting of the genetic results in the main AIDs, including
FMF.86

Measures that can improve compliance include provision of
information specific to the large body of experience using col-
chicine in FMF during the past four decades. While gastrointes-
tinal side effects are common, it can be stressed that these
symptoms are harmless. There are a number of drug interactions
with colchicine such as macrolide antibiotics and statins; thus,
the primary physician should be informed that the patient is on
colchicine treatment. The benefits of regular colchicine with
respect to prevention of amyloidosis should be stressed firmly
and repeatedly. This can be reinforced by performing urinalysis
at all clinic visits to exclude proteinuria, and measurements of
the AA amyloid precursor protein SAA, high values of which
can be shared with the patient to further emphasise the need for
compliance.

Patients with FMF may require additional treatment for
the specific features highlighted in recommendations 16
and 17, such as protracted febrile myalgia and arthritis.
Furthermore, in the rare patients who fail to respond to col-
chicine or who cannot tolerate it, biological drugs, especially
anti-IL-1 treatment, should be considered. However, colchi-
cine should be continued in patients with FMF who receive
such treatments.

The studies that support these recommendations, as was
evident during the systematic reviews, have many limitations
that in part are related to the rare nature of FMF. The study
designs are complicated due to the heterogeneity of the clinical
phenotype, the sample sizes are small due to the rarity of the
disease and the absence of uniform outcome measures compli-
cate the design of clinical trials even more. Recommendations
relating to research in the area of FMF need to (1) take into
account the episodic nature of the disease in observational
studies and use time-varying covariates, serial studies and adjust-
ment for confounding factors; (2) explain the need to include
healthy controls in most studies—this will depend on the
research question and these questions are seldom related to the
difference versus the general population, but to the natural
course of disease; (3) have clearer research questions in general
and (4) join efforts to increase sample size.

Although the level of agreement is high, we still detected con-
troversy in many issues. This is mainly due to the low LoE and
the heterogeneous and rare nature of the disease. As a result,
many recommendations were not under category A, and yet the
experts were prompt to provide advice on critical matters with
practical implications. In this sense, the experts should be com-
mended for sharing the actual practice of many years.

Implementations is a critical issue of guidelines as reflected in
the recent update of EULAR SOP (3). Indications of how to
increase the implementations of these recommendations are (1)
to include them in the EULAR textbook of rheumatology, (2) to
present them in Congresses of the various specialties involved
and (3) to facilitate the table with the recommendations to
patient organisations.

These recommendations are very timely, as several new thera-
peutic alternatives are currently being studied for patients unre-
sponsive to colchicine.34 Thus, it is hoped that they will be used
by a large audience as discussed above. Given the ongoing trans-
lational and clinical studies, we anticipate the need for an
update in the period of less than 5 years.
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