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Fever
Inflammation

Spiccata Neutrofilia
Aumento della VES

Proteinuria
IRC

<1% all’esordio FMF



Inflammasome Activators: 
genes and immunological protagonists

Eu J Immunl

2013



FAMILIAL MEDITERRANEAN FEVER IN THE WORLD

Arthritis & Rheumatism (Arthritis Care & Research) Vol. 61, No. 10, October 15, 2009

 Circle size is proportional to the size of the FMF 
community in that country. 

 Arrows show the possible ways of spreading
the disease. 

 Red arrows show the migration of the MEFV 
mutations in the ancient world

 The yellow arrow corresponds to the Silk Road

 Black arrows denote the migration of the 
disease in the new world

 Turkey: 1:150-1:10,000. 
 Armenia: 1:500
 Sephardic Jews: 1:250-1:1000
 Ashkenazi Jews: 1:73,000 
 Arabs: ? 
 Brazil: 102 cases
 Middle East and Eastern Europe: 2:1,000,000 
 Japan: 170 cases



DEFINIZIONE DI MALATTIA

The presence of two mutations leading to a homozygous state 
is found in 60% of subjects, and in 10% a mutation was not

identified3 (B). However, 30% of patients with a typical
clinical presentation of FMF show only a single mutation.



ARTHRITIS & RHEUMATISM, Vol. 60, No. 6, June 2009, pp 1575–1577

A HETEROZYGOTE IS EXPECTED TO BE A CARRIER AND 
LACK THE CLINICAL PHENOTYPE

 TO HAVE HIGHER LEVELS OF ACUTE-PHASE REACTANTS

 A TENDENCY TO DEVELOP EXCESSIVE FEBRILE EPISODES

 MORE RHEUMATIC DISEASES THAN THE HEALTHY POPULATION 

Enhanced innate immune 
response in the presence of 

even 1 MEFV mutation

The presence of less common 
mutations that are missed by 

routine techniques

Another approach to the 
investigation of a possible

mutation on the second allele 
is to perform haplotype

analysis

unidentified mutation

Other autoinflammatory diseases
have to be carefully excluded in these

patients (HIDS),(TRAPS), (CAPS)

Digenic inheritance refers to the 
interaction of 2 genes resulting in 

the expression of a phenotype

FMF patients with only 1 MEFV 
mutation may produce a disease
phenotype if there is a mutation

in a gene for other
autoinflammatory diseases or a 

gene that acts in concert

Epigenetics
changes in gene expression that are stable

between cell divisions, but do not involve changes
in the underlying DNA sequence. 

These mechanisms may silence the normal, 
functional allele
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Eur J Rheum 2014; 1: 21-33

30% in FMF population. Its pathogenic role
remains uncertain (no effects? Symptomatic
heterozygous patients)



MEFV Gene

Human Genes Database



ROLE OF GENETICS IN FAMILIAL MEDITERRANEAN FEVER

Z Rheumatol. 2017 Feb 2
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PHENOTYPE 1: TYPICAL CLINICAL MANIFESTATIONS



7% to 25% 
Usually, the phenotype II is detected in patients receiving a diagnosis
of renal AA amyloidosis who have relatives with clinically apparent
FMF.

It is defined as the presence of two MEFV mutations (homozygote or 
compound heterozygote state) without clinical manifestations of FMF 
nor of reactive amyloidosis. 

5.7% 
heterozygous mutation carriers
episodic arthritis without fever
afebrile abdominal attacks
febrile abdominal attacks in childhood which spontaneously remitted
in adult age.

PHENOTYPE 2

PHENOTYPE 3

THE ‘FMF-LIKE’ DISEASE: A NEW PHENOTYPE?



Arthritis & Rheumatism (Arthritis Care & Research) Vol. 61, No. 10, October 15, 2009
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Rheumatol Int. 18 September 2015 



Rheumatol Int. 18 September 2015 

They found that homozygous and compound heterozygous
patients had higher SAA levels than the heterozygous patients [129 (8–

1500) vs. 29 mg/l (6–216), respectively, (P < 0.005)]. SAA was shown to be 
the best marker of subclinical inflammation in FMF. Although in Duzova’s
study, SAA was shown to be the best marker of subclinical in ammation in 
FMF patients when compared to the other APRs such as CRP, erythrocyte

sedimentation rate (ESR),  fibrinogen and ferritin, APRs with the design and 
duration of the study failed to provide any prediction for the association

with secondary amyloidosis.

Patients with amyloidosis had elevated levels
of the three APRs but were not statistically
different than those without amyloidosis. Of 
note, the largest SAA levels were not pre- sent
in patients with demonstrated amyloidosis



Rheumatol Int. 18 September 2015 

2012 Feb; 22(1): 109–113

2002;61:79–81

Laboratory tests are not specific, with high 
serum levels of inflammatory proteins in the 

acute phase of this disease, but
often, high levels are found even between

attacks. SAA levels may be particularly useful in 
monitoring the effectiveness of treatment.



Nature reviews/ Rheumatology. 2011



SETS OF CLINICAL CRITERIA FOR FAMILIAL 
MEDITERRANEAN FEVER: TEL HASHOMER CRITERIA, 

LIVNEH CRITERIA, AND TURKISH PEDIATRIC 
CRITERIA

Giancane G, et al. Ann Rheum Dis 2015;74:635–641



A FLOWCHART TO GUIDE REQUESTS FOR MEFV MUTATION ANALYSIS

Ozen, S. & Bilginer, Y. (2013) A clinical guide to autoinflammatory diseases: familial Mediterranean fever and next-of-kin



ALGORITHM TO GUIDE DIAGNOSIS AND TREATMENT 
DECISIONS AFTER MEFV GENOTYPE ANALYSIS

Ozen, S. & Bilginer, Y. (2013) A clinical guide to autoinflammatory diseases: familial Mediterranean fever and next-of-kin

A genetic diagnosis of FMF in the absence of clinical manifestations or subclinical inflammation is not necessarily
an indication 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. 



Ozen S, et al. Ann Rheum Dis 2016;0:1–8

EULAR RECOMMENDATIONS FOR THE MANAGEMENT OF FAMILIAL MEDITERRANEAN FEVER



 Colchicine is very efficacious in preventing FMF attacks and associated amyloidosis.
 A starting dose of ≤0.5 mg/day for children <5 years of age, 

0.5–1.0 mg/day for children 5–10 years of age
1.0–1.5 mg/in children >10years of age and in adults is recommended

January 2016

TREATMENT WITH COLCHICINE SHOULD BE STARTED AS SOON AS A CLINICAL DIAGNOSIS IS 
MADE

DOSING CAN BE IN SINGLE OR DIVIDED DOSES, DEPENDING ON TOLERANCE AND COMPLIANCE

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

THE PERSISTENCE OF ATTACKS OR SUBCLINICAL INFLAMMATION REPRESENTS AN INDICATION TO 
INCREASE COLCHICINE DOSE

If inflammation persists despite adherence to the treatment colchicine dose may be increased

PRE-EXISTING COMPLICATIONS GREATER DISEASE ACTIVITY

M694V GENOTYPE AMONG SYMPTOMATIC PATIENTS

LACTOSE INTOLERANCE AND DIARRHOEA 

TEMPORARY REDUCTION OF DAIRY PRODUCTS

SPLIT DOSESDOSE REDUCTION ANTIDIARRHOEAL AND SPASMOLYTIC AGENTS 

DOSE MAY BE INCREASED BY 0.5 MG/DAY UP TO A DAILY DOSE OF 2 MG IN CHILDREN AND 3 MG IN ADULTS

MONITORING CRP, SAA PROTEIN OR BOTH AT LEAST EVERY 3 MONTHS 



 Some authors recommend increasing the dose of colchicine to pre-empt trigger events

January 2016

PERIODS OF PHYSICAL OR EMOTIONAL STRESS CAN TRIGGER FMF ATTACKS

RESPONSE, TOXICITY AND COMPLIANCE SHOULD BE MONITORED EVERY 6 MONTHS 

MACROLIDES, KETOCONAZOLE, RITONAVIR, VERAPAMIL, CICLOSPORIN, STATINS

CONCOMITANT ADMINISTRATION OF OTHER DRUGS 

DURING THE ATTACKS, CONTINUE THE USUAL DOSE OF COLCHICINE AND USE NSAIDS

NAPROXEN, DICLOFENAC, INDOMETHACIN, ETC. 
GLUCOCORTICOIDS may decrease the duration of attacks, but may also increase their frequency. 
IL-1 BLOCKERS during attacks

COLCHICINE SHOULD NOT BE DISCONTINUED DURING CONCEPTION, PREGNANCY OR LACTATION

TO REDUCE COLCHICINE DOSE

Among such patients, particularly those who have been stable (5y) with no attacks for several years and have not
had elevated apr. Dose decrement must be performed gradually by no more than 0.5 mg on each occasion. The 
suggested interval for colchicine dose reduction is 6 months. 

COLCHICINE
BLOOD LEVELS 

200-300%

LABORATORY TESTS COLCHICINE IN THE BLOOD



Best Practice & Research Clinical Rheumatology xxx (2016) 1e8



Best Practice & Research Clinical Rheumatology xxx (2016) 1e8



At the final consensus conference the requirements for assessing the
outcome of the disease were defined as:
 Compliance should be ascertained.
 Efficacy of the treatment should be assessed after 3–6 months of

treatment.
 The dose of colchicine should be 2 mg/day for adults and it should

be the appropriate maximum dose for the age and weight of a child

EVALUATION OF RESPONSE TO TREATMENT

Ozen and colleagues

IMAJ • VOL 17 • March 2015

REPORTED THAT FMF50 WAS NOT SUCCESSFUL 
IN DIFFERENTIATING RESPONDERS FROM NON 

RESPONDERS

HIGH SPECIFICITY
LOW SENSITIVITY

FN



BIOLOGICAL TREATMENTS: NEW WEAPONS IN THE MANAGEMENT OF 
MONOGENIC AUTOINFLAMMATORY DISORDERS

Mediators of Inflammation Volume 2013, Article ID 939847, 16 pages



TAKE HOME MESSAGES

 DIAGNOSI CLINICA

 DIAGNOSI GENETICA DI SUPPORTO

 ESAMI DI LABORATORIO ??

 DIAGNOSI TEMPESTIVA

 PREVENIRE COMPLICANZE

 COLCHICINA

 STRETTO MONITORAGGIO

 STUDI FUTURI





Diagnostic features and differential diagnosis 
of recurrent febrile syndromes

Hoffman HM and Simon A (2009) Recurrent febrile syndromes—what a rheumatologist needs to know



Eur J Rheum 2014; 1: 21-33



Ozen, S. & Bilginer, Y. (2013) A clinical guide to autoinflammatory diseases: familial Mediterranean fever and next-of-kin

DIFFERENTIAL DIAGNOSIS IN A CHILD REFERRED WITH FEVER





Inflammasome Activators



Inflammasome Activators: genes and immunological protagonists
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Inflammasome Activators: genes and immunological protagonists







OMIM





Mevalonato
IL-1

Ck pro-infiammatorie

ritardo mentale severo
atassia,
ritardo di crescita
miopatia 
cataratta 
dolore addominale
Alterazioni rash eritemato maculare 
aftosi del cavo orale
Oligo-monoartrite simmetrica 

TERAPIA: anti-IL1 ?? 



Spiccata Neutrofilia
Aumento della SAA
Anemia ipocromica

15-20%

Corticosteroidi
anti-TNF: Etanercept (Enbrel) artrite
anti-IL-1: Anakinra (Kineret), Canakinumab (Ilaris)



IL-1
Chronic Inflammatory
Neurological Cutaneous

Articular

Esordio nei primi giorni di vita 
(2/3 dei casi alla nascita, 
1/3entro i 6 mesi)
Parto pretermine
Febbre intermittente 
Sintomi infiammatori a carico di:
 SNC (meningite asettica)
 Organi di senso 

(cecità, sordità percettiva)
 Apparato osteoarticolare

bozze frontali prominenti,
ipoplasia mandibolare
naso a sella
macrocranio
Dolore e tumefazione articolare 
(1 aa)
Bassa statura

Familial Cold
Autoinflammatory
Syndrome (Fcas)

Esordio nei primi mesi di vita 
Durata < 24h
Indotta da freddo
Parto pretermine
Febbre 
Rash orticarioide non pruriginoso
Artromialgie
Congiuntivite
Assenti complicanze a lungo termine

Episodi orticarioidi scatenati dal 
freddo

- Manifestazioni cutanee localizzate 
nelle parti esposte al freddo

- Non associata a febbre né a rialzo 
indici flogosi

- Test al cubetto di ghiaccio positivo 
(negativo nella FCAS)

- Non familiarità

Diagnosi Differenziale

Muckle-Wells 
Syndrome (Mws)

Esordio nei primi mesi di vita 
Indotta da freddo, stanchezza, 
stress
Febbre 
Rash cutaneo
Artromialgie/artrite
Congiuntivite
Complicanze a lungo termine
Sordità neurosensoriale
Amiloidosi renale

Evitare Freddo
CS
Anakinra
Canakinumab
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Aim

Since spontaneous inflammation is an important contributor to FMF, genetic variants mediating
inflammation are of interest. We investigated gene variants in Mediterranean population and their
association with susceptibility and severity of FMF.

Materials & Methods

September 2013 and December 2015

56 pz. 12 a+/-2.34 

M:F  32:24 

Patients showing family
history of FMF or renal
failure or with positive
medical history for fever,
abdominal pain, arthritis,
arthralgia, erysipelas-like
erythema, pleurisy,
headache, vomiting,
diarrhea, constipation,
myalgia, fatigue were
enrolled in the study.



Results

Table 1. Genotype distribution of patients

Table 2. FMF characteristics of all patients



Results

Table 3. Frequencies of the mutations.



Results
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N. patients Fever Abdominal Pain Joint Pain ELE Leoucocytosis Thoracic pain


