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“Recurrent episodes” of

• Fever

• Self limited “sterile inflammation” 

at specific locations

Monogenic disorders

Ethnic predilection

Familial Mediterranean Fever

Familial Hibernian Fever

Familial Dutch Fever

…

Hereditary Periodic Fever Syndromes



Familial Mediterranean Fever



Hull et al. Medicine 2002; 81: 349-68

Familial Hibernian Fever
(TNF Reseptor Associated Periodic Syndrome)



• An emerging family of clinical 
disorders characterized by 

• episodes of seemingly 
unprovoked inflammation

• without high-titer 
autoantibodies or antigen-
specific T lymphocytes

• inborn errors of the innate 
immune system

Autoinflammatory Disorders



Goldbach-Mansky et al. NEJM 2006; 355: 581-92Aksentijevich et al. Arthritis Rheum 2002;  46: 3340-8

FCAS MWS NOMID

NLRP3 Associated Autoinflammatory Disorder



• Autosomal recessive
• Familial Mediterranean fever

• Hyper-IgD and periodic fever syndrome (HIDS)
• Deficiency of IL-1 receptor antagonist (DIRA), Deficiency of IL-36 receptor

antagonist (DITRA), Deficiency of ADA2 (DADA2), mutations affecting
LPIN2, PSMB8 (JMP/NNS/CANDLE), SLC29A3 (H syndrome), IL10RA, 
IL10RB, RIPK1 deficiency, ...

• Autosomal dominant
• TNF receptor-associated periodic syndrome (TRAPS)

• Cryopyrin-associated periodic syndrome
• Muckle-Wells syndrome

• Familial cold urticaria syndrome (FCAS)

• Neonatal onset multisystem inflammatory disorder (NOMID or CINCA)

• Others: PAPA (pyojenic arthritis, pyoderma gangrenosum and acne) syndrome, 
Blau syndrome, mutations affecting CARD14 (PSORS2), NLRP12 (NAPS12), 
PLCG2 (APLAID), SH3BP2 (Cherubism), TMEM173 (SAVI), cleavage-resistant
RIPK1 induced autoinflammatory disorder (CRIA), …

Monogenic Autoinflammatory Disorders



• Episodes of seemingly unprovoked inflammation
– Vaccinations, infections, trauma, cold, exercise, stress, ...

• Lack of obvious (primary) autoimmune pathology
– High titer pathogenic autoantibodies, and
– Antigen-specific autoreactive T cells in some patients (secondary)

– T cell activation
– Polyclonal hypergammaglobulinemia

Clinical disorders marked by

• abnormally increased inflammation

• mediated predominantly by the cells and molecules
of the innate immune system

• with a significant host predisposition.

Kastner et al. Cell 2010;140:784-90.

Autoinflammatory Disorders



• Autoinflammatory disorders
• Abnormally increased inflammation mediated

predominantly by the cells and molecules of the innate
immune system

• Autoinflammatory disorders with autoimmune
features
• Interferonopathies, …

• Autoinflammatory disorders with features of 
immunodeficiency
• PLCG2 associated antibody deficiency and immune 

dysregulation (PLAID), DADA2, RIPK1 deficiency, …

Autoinflammatory Disorders



• Inflammasomopathies

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.

Pyrin-associated autoinflammatory diseases

Autoinflammatory Disorders



• Inflammasomopathies

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.

NOD-like receptor-associated diseases

Autoinflammatory Disorders



• Inflammasomopathies

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.

Inflammatory actinopathies

Autoinflammatory Disorders



Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.

Autoinflammatory diseases 
associated with enzyme deficiencies

Interferonopathies

Autoinflammatory Disorders









de Jesus A, et al. Annu Rev Immunol 2015; 33:823–74



• Age at the disease onset
• Usually starts during childhood

• Adult patients

• Late diagnosis ?

• Variable expressivity and incomplete penetrance 
of disease- causing variants 

• Low penetrance variations and combinations

MEFV, MVK, TNFRSF1A, NLRP3, …

• Atypical features / new disorders

• Somatic variations

• Multifactorial (complex) disorders

Autoinflammatory Disorders - Clinical Features



Familial Mediterranean Fever MEFV Variations

FMF
Multifactorial FMF

(Heterozygous Patient)

FMF-like
disease

Pyrin and 
inflammatory 
disease

Pyrin-associated
autoinflammatory
syndrome

Gül A. LER (Clin Exp Rheumatol) 2014

Familial Mediterranean Fever



• MEFV p.Pro369Ser / p.Arg408Gln

Annu Rev Immunol 2009; 27: 621-68

Ryan et al. ARD 2010

FMF and Other Clinical Presentations



• p.Arg121Gln (R92Q)
Annu Rev Immunol 2009; 27: 621-68

Gaggiano C, et al. Mediators Inflamm. 2020 Aug 7;2020:8562485

TNFRSF1A - TRAPS and Other Clinical Findings



Gaggiano C, et al. Mediators Inflamm. 2020 Aug 7;2020:8562485

TNFRSF1A - TRAPS and Other Clinical Findings



• p.Gln703Lys (Q703K veya Q705K)

Annu Rev Immunol 2009; 27: 621-68

NLRP3 - CAPS and Other Clinical Findings



Naselli A, et al. J Rheumatol 2016;43:1093-100.

Theodoropoulou K, et al.  Front Immunol. 2020 May 14;11:877.

• NLRP3 p.Gln703Lys (Q703K veya Q705K)

NLRP3 - CAPS and Other Clinical Findings



• Recurrent inflammatory attacks starting during 
childhood or adulthood

– Fever, fatigue

– Arthralgia/myalgia

– Aphthous stomatitis / cervical lymphadenopathy

– Pericarditis

– Arthritis, uveitis, vasculitis, rash, …

Low Penetrance Variants



Betrains A, et al. Autoimmun Rev 2021;20:102774

Complex Autoinflammatory Disorders



Cacoub P, Marques C. Heart 2020;106:1046–1051.

• Acquired autoinflammatory disorder

Recurrent Acute Pericarditis



• Recurrent pericarditis
• Syndrome of Undifferentiated Recurrent Fever (SURF) 

Broderick L, Hoffman HM. J Allergy Clin Immunol 2020

Papa et al. J Clin Med 2021

Complex Autoinflammatory Disorders



• Low penetrant variants and combinations…

– MEFV, MVK, TNFRSF1A, NLRP3, …

• Multifactorial (complex) disorders

• Somatic variations

Adult Autoinflammatory Disorders



Beck et al. N Engl J Med 2020 

VEXAS

Vacuoles
E1 enzyme
X-linked
Autoinflammatory
Somatic 

1 41 67

1
Nuclear form

41 Cytoplasmic form

67 Pathogenic form



• Başlama kodonu AUG (metiyonin kodlar)

Genetik varyasyon ve fonksiyonel değişiklikler

1 41 67

1
Nuclear form

41 Cytoplasmic form

67 Pathogenic form



Obiorah IE, et al. Blood Adv 2021 

Elevated APR 

Hematologic abnormalities 
(macrocytic anemia, 

thrombocytopenia, lymphopenia,

multiple myeloma, MDS) 

more frequent in VEXAS-RP

A decision tree algorithm: 

Male sex, 

MCV >100 fl , 

PLT <200,000/ɛl 

VEXAS-RP vs RP 

100% sensitivity 

96% specificity

Ferrada M. Arthritis Rheumatol 2021; 73:1886–95

VEXAS



• Genetic diagnosis is the gold standard

– Sanger sequencing for selected genes/exons

– Next generation sequencing for several genes involved in 
hereditary autoinflammatory disorders
• Deep sequencing

– Somatic mosaicism

• Cellular sources (peripheral blood, buccal mucosa, tissue, …)

– Whole exome / whole genome sequencing

– Functional importance of the variants
• Benign, likely benign, likely pathogenic, pathogenic, variant of 

uncertain significance

Diagnosis



https://infevers.umai-montpellier.fr

Diagnosis



https://infevers.umai-montpellier.fr

Diagnosis



• Tailored to the pathogenic pathways and disease severity
• Symptomatic treatments: NSAIDs, glucocorticoids

• Targeted treatments for inflammasomopathies
• Colchicine 

• Documented efficacy in FMF

• May show some efficacy in other conditions 
associated with low penetrant variants

• IL-1 inhibitors 

• Anakinra, canakinumab, rilonacept, …

• Novel NLRP3 inhibitors?

Treatment Approaches



Ann N Y Acad Sci 2009; 1182: 111-23.
Cell 2010; 140: 784-90 

N Engl J Med 2018;378:1908-19

Lachmann HJ et al. Arthritis Rheum 2011; 63: 314-24

Treatment Approaches – IL-1 Blockade



• Tailored to the pathogenic pathways and disease severity
• Symptomatic treatments: NSAIDs, glucocorticoids

• Targeted treatments for interferonopathies
• Jak inhibitors 

• Baricitinib, tofacitinib, …

Treatment Approaches



• Inhibition of interferon signaling by Jakinibs in interferonopathies

J Clin Invest 2018;128:3041–3052

Treatment Approaches – Jak Inhibitors



• Tailored to the pathogenic pathways and disease severity

• Targeted treatments for DADA2

• Anti-TNF agents 

• Bone marrow transplantation

J Allergy Clin Immunol 2020;145:1664-72

Treatment Approaches



• Episodes of seemingly unprovoked inflammation
– Vaccinations, infections, trauma, cold, exercise, stress, ...

• Lack of obvious (primary) autoimmune pathology
– High titer pathogenic autoantibodies, and
– Antigen-specific autoreactive T cells in some patients (secondary)

– T cell activation
– Polyclonal hypergammaglobulinemia

Clinical disorders marked by

• abnormally increased inflammation

• mediated predominantly by the cells and molecules of the
innate immune system

• with a significant host predisposition

Kastner et al. Cell 2010;140:784-90.

Autoinflammatory Disorders


