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Most common genetically defined

• Familial Mediterranean fever
• TNF-receptor associated period fever syndrome
• Cryopirinopathies
• Hiper IgD
• DIRA
• Many others: Blau, PAPA, PFAPA, HID, Majeed, Behcets, 

etc. 
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Periodic Fever Syndromes

• Heberden, 1806: "pains which are regularly 
intermittent, the fits of which return periodically as 
those of an ague… ... such parts suffer in days and 
recur for years at remarkably regular short intervals. At 
that time periodic such a manner"

• Osler, 1895: Recurrent pain affecting the abdmones, 
thorax and extremities; 

• Janeway e Rosenthal, 1908: 16 yo Jewish girl with 
recurrent abdominal pain + fever

• Reinman, 1948 coined the term
• Kastner, 1999, coined autoinflammatory

Heberden W. Commentaries on history and care of disease. London 1806; Chapter 29: p 151.
Osler W. On the visceral manifestations of erythema multiforme. Am J Med Sci 1895; 110: 629.
Janeway TC, Mosenthal HO. Trans Ass Am Phys 1908; 23: 504-18.
Reimann HA. Periodic disease. JAMA 1948; 141: 239-44.



Autoreactive Phenomena
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Timeline of AIS Genetic 
Discoveries
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Cryopyrin Associated Diseases
• Mutations in NLRP3 (CIAS1), coding for
Cryopyrin;

• Neonatal-Onset Multisystem Inflammatory 
Disease (NOMID)/ Chronic Infantile Neurologic 
Cutaneous Articular Syndrome (CINCA)

• Muckle-Wells Syndrome
• Familial Cold Autoinflammatory Syndrome 
(FCAS)

Hofman H et al, Nat Genet 2001; 29:301–5; Feldmann J, et al Am J Hum Genet 2002; 71:198–203



NOMID- Clinical Findings

• Severe, early neonatal period;
• Triad: (almost continuous fever +) arthropathy, 
rash and CNS inflammation;

• Diffuse urticarial rash, non pruriginous (~100%);
• Arthropathy with frontal bossing, patella 
enlargement, deformities(50%);

• CNS: chronic meningites with headaches, 
seizures, mental retardation, speasticity and 
cranial nerves palsy. 

Prieur AM, Griscelli C. Arthropathy with rash, chronic meningitis, eye lesions, and mental retardation. J Pediatr. 1981 



NOMID- Skin lesions

Gesmar Segundo, Uberlandia, MG



NOMID-Arthropathy

Neven B, Prieur A-M, Maire PQ. Nat Clin Pract Rheumatol. 2008 July



NOMID-SNC

TL Lee, KW Chan, YL Lau. HK J Paediatr (New Series) 2006 



Tratamento com Anakinra

Goldbach-Mansky R et al. NEJM, 2006.



FCAS- Skin lesions

Jesus, AA, et al. J Clin Immunol, 2008



Cryopyrinopathies- Genetics

• Autosomal dominant;
• 60% positive;
• >90% in exon 3;
• Second most common cause- SOMATIC mutations 

(70% of the mut negatives)

Hoffman GF, et al. Nat Genetics, 2001.
Feldmann J, et al. Am J Hum Genet, 2002.
Masters, SL. Annu. Rev. Immunol. 2009. 27:621-68
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Ting et al. Nature Reviews Immunology 6, 183–195 (March 2006) | doi:10.1038/nri1788
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Somatic Mutations in NLRP3
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Jornal of Clinical Immunology



NLRP3 mutations: 21% of germline mutation positive 
patients



Familial Mediterranean Fever

• Described in 1945-58;
• Jews, Armenians, Turks, Arabs, Italians, 
Greeks;

• 1:250-500 in some Jewish populations;
• Carriers 1:5-7 in Armenians and Sephardic 
Jews;

Siegal S. Benign paroxysmal peritonitis. Ann Intern Med 1945
Heller H, Sohar E, Sherf L. Familial Mediterranean fever. Arch Intern Med 1958



FFM- Clinical Findings
• 90% before 20y; 
• Sudden fever attacks during 24 to 48h;
• Serositis: severe peritonitis (95%) and pleuritis 
(30%); 

• Monoarthritis: knees, ankles, wrist in 75%;
• Skin: erysipeloid erythema(7-40%), urticarial 
rash;

• Myalgia on LL + fever;
• Complication: secondary amyloidosis.

Sohar E, Gafni J, Pras M, Heller H. Familial Mediterranean fever. A survey of 470 cases and review of the literature. Am J Med 1967; 43: 227-53



FFM- Skin manifestations

www.cri.net; 
www.merckmedicus.com



FFM- Genetics 

• Autosomal recessive
MEFV- Cr 16q: pyrin/marenostrin

Pras E, Aksentijevich I, Gruberg L, et al. N Engl J Med 1992; The French FMF Consortium. Nat Genet 1997; The International FMF Consortium. Cell 1997.; 

Maturation and release of IL-1β



• M694V (20-67%): mais grave e maior risco de 
amiloidose; V726A (7 to 35 percent);
“Founder effect”- 2500 anos atrás;

FFM- Fisiopatologia e Genética



26

Masters SL, et al. Annu Rev Immunol. 2009 ; 27: 621–668.

SPECIFIC MUTATIONS or 2,3,5 and 10 NOT ENOUGH!



Ting et al. Nature Reviews Immunology, 2006



TRAPS

• Second most prevalent;
• 1982- Familial hybernian fever: Irish/Scotish Family;
• All ethnic groups;

Williamson LM, Hull D, Mehta R, Reeves WG, Robinson BH, Toghill PJ. Familial Hibernian fever. Q J Med 1982;51:469-480



TRAPS- Clinical Findings

• Long bouts of fever: average of 14 days;
• Abdominal pain - 77% (surgery - 33%);
• Localized and migratory myalgia (63-80%);
• Rash over myalgic areas or diffuse (60%);
• Arthralgia without arthritis;
• Conjunctivitis and periorbital edema (48%);
• Pleuritis, orchitis and headaches; 
• Amyloidosis in 14-64%;



TRAPS- Genetics

• Autosomal dominant;
TNFRSF1A- Cr 12p13.2: TNFR1 (p55);
P55 stuck on cell surface or with abnormal 
trafficking;

McDermott MF, Ogunkolade BW, McDermott EM, et al.. Am J Hum Genet 1998
McDermott MF, Aksentijevich I, Galon J, et al. Cell 1999



TRAPS- Etiopatogenia e Genética

Aksentijevich I et al. Am J Hum Genet. 2001 Dreth JPH, van der Meer JWM. NEJM 2001 
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More refined models…
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TRAPS x FFM

• Longer attacks;
• Ocular manifestations;
• Localized myalgias;
• Frank monoarthritis is ucommon;
• No response to colchicine.



Deficiency of the IL-1 Receptor 
Antagonist- DIRA

• Most recently described
• Neonatal onset multifocal osteomyelitis
• Periostitis
• Pustulosis

Aksentijevich et al. NEJM, 2009 A. jesus, USP





“Deficiency of IL‐1 Receptor Antagonist” (DIRA)



IL-1 Responsive AI Syndromes
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Summary
• Innate immunity disorders
• FMF: short attacks (2-3 days) + monoarthritis;
• TRAPS: long attacks + myalgia w/ localized rash 
+ conjunctivitis;

• Cryopyrinopathies: 
• NOMID: severe, arthropathy, meningitis
• Muckle-Wells: deafness
• FCAS: urticaria to cold exposure

• DIRA: Osteomyelitis, periostitis, pustulosis (DDx 
with Majeed)


