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Periodic Fever Syndromes

• Episodic recurrence of systemic +/- organ specific 
inflammation

• Many diverse presentations but with some 
common themes
– Arthralgia/myalgia
– Amyloidosis

• Can be confused with recurrent infections
– Episodic nature means that these “get better” with 

antibiotics

• Many of these syndromes can now be defined 
genetically



Autoinflammatory vs autoimmune

• Autoimmune - Disordered adaptive immunity such 
that tolerance is broken toward specific self antigen 
(autoantibodies, auto-reactive T cells)

• Autoinflammatory - Disordered immune system 
(often innate) such that the body creates 
inappropriate, antigen non-specific inflammation



The Inflammasome

http://www.invivogen.com/review-inflammasome



http://www.invivogen.com/review-inflammasome



Autoinflammatory Alliance

• Parent/patient advocacy group for 
autoinflammatory diseases including periodic 
fever syndromes: 
http://www.nomidalliance.org/

• Database searchable by symptoms, genes, etc:
– http://www.autoinflammatory-search.org/

– http://www.nomidalliance.org/downloads/compa
rative_chart_front.pdf

http://www.nomidalliance.org/
http://www.autoinflammatory-search.org/
http://www.nomidalliance.org/downloads/comparative_chart_front.pdf


Autoinflammatory Disease Chart



PFAPA

• Periodic Fever, Aphthous Stomatitis, 
Pharyngitis, Cervical Adenitis 

• Attacks occur with precise regularity usually 
once every 3-4 weeks

• Attacks last 3-6 days

• Children will often “outgrow” these symptoms

• Elevated ESR/CRP during flare, but normalizes 
between flares



Cytokine and cellular flux during PFAPA

Profile of blood cells and inflammatory mediators in periodic fever, aphthous stomatitis, pharyngitis and 
adenitis (PFAPA) syndrome.
Brown et al . BMC Pediatr. 2010 Sep 6;10:65. doi: 10.1186/1471-2431-10-65.



PFAPA - treatment

• Disease is benign, but symptoms are 
problematic

• Symptoms are generally exquisitely sensitive 
to a single dose of prednisone - ~1 mg/kg
– This is actually often as much a diagnostic trial as 

well as a therapeutic trial

– May repeat with a second dose 24 hours later

• Treatment with steroids often cause an 
increase in frequency of attacks



PFAPA – second line

• Tonsillectomy – effective in 80-100% of 
patients with PFAPA

– Less frequent/complete resolution of attacks, less 
need for steroids

– Caveats: small studies, lack of rigorous clinical 
definition of PFAPA

• IL-1 blockade is under study, but may also be 
effacacious



Familial Mediterranean Fever

• Mutations in MEFV (pyrin)
– Usually homozygous/compound heterozygous

• Attacks last 1-4 days, frequency varies from 
weeks to months
– Fever
– Abdominal pain
– Arthritis
– Serositis

• Elevated ESR/CRP/WBC during attacks and can 
remain elevated between flares
– Amyloidosis risk



Classic rash and arthritis

http://www.amyloidosis.org.uk/



Comprehensive analysis of mutations in the MEFV gene reveal that the location and 
not the substitution type determines symptom severity in FMF.
Moradian MM et al
Mol Genet Genomic Med. 2017 Nov;5(6):742-750 



FMF treatment

• Colchicine is mainstay of therapy

– If symptoms are consistent, and only a single 
MEFV mutation is identified, trial of colchicine 
may still be warranted

– Important to prevent amyloidosis complications

• IL-1b blockade may be effective in refractory 
complications



TRAPS

• TNFa Receptor Associated Periodic Syndrome, 
aka Hibernian fever

• Mutations in the TNFa receptor - TNFRSF1A

• Much longer periods of fever – up to 4 weeks

• Abdominal pain

• Erythematous rash

• Joint and muscle pain



Laboratory evaluations - TRAPS

• ESR/CRP elevated during flares, may not 
completely normalize between

– Amyloidosis risk

• Histopathology of skin biopsy = 
monocytic/lymphocytic inflitrate



TRAPS rash

http://www.amyloidosis.org.uk/



The “R92Q”

• This is a relatively common polymorphism 
found in 2-10% of the normal population

• This has been erroneously associated with 
TRAPS and is still reported on many genetic 
panels 



Treatment

• NSAIDs/steroids

• Traditionally, treatment with etanercept was 
mainstay of therapy for frequent/severe 
attacks

– Mechanism of disease is not TNFR activation, but 
an unfolded protein response to mutant protein

• IL-1 blockade is rapidly becoming first line 
therapy.



HIDS

• Hyper-IgD Syndrome/MKD (mevalonate kinase 
deficiency)

• Usually early onset (1-2 years of life)

• Fever x 4-7 days

• Rash

• Abdominal Pain

• Arthralgia

• Splenomegaly/lymphadenopathy

• Recurs ever 1-2 months



Laboratory Investigation

• Elevated ESR/CRP, most often normalizing 
between attacks

• Elevated serum IgD (and often IgA)
– Not pathognomic

• Neutrophillia

• Minimally elevated urine mevalonic acid 
during attacks

• Biallelic mutations in mevalonate kinase 
(MVK) gene.



Pathophysiology

• Mutant MVK may be more temperature labile

• An inciting event that causes fever may result 
in a lowering of MVK activity

• This in turn leads to a pro-inflammatory build 
up of mevalonate

• When homeostasis can be restored, flare ends



Treatment of HIDS

• NSAIDs +/- glucocorticoids with attack

• IL-1 blockade may help reduce flare duration 
and severity

• No role for statins, colchicine, or other anti-
inflammatories

• Amyloidosis is rare, making prophylatic
treatment less necessary



CAPS

• Cyropyrin Associate Periodic Syndromes

– NOMID – Neonatal Onset Multi-organ 
Inflammatory Disease

– MWS – Muckel-Wells Syndrome

– FCAS – Familial Cold Autoinflammatory Syndrome

• No geneotype phenotype correlation 
(CIAS1/NLRP3)

• Autosomal dominant with variable penetrance



Cyropyrinopathy – activating mutation 
of CIAS1

• CIAS1 encodes the NLRP3 protein

• Mutations result in 3 autoinflammatory
syndromes: NOMID, MWS, FCAS



NOMID

• The French literature calls this: chronic infantile 
neurologic cutaneous and articular (CINCA)

• Presentation in the perinatal period
– Fever

– Urticaria-like rash

– Cold-triggered episodes

– Sensorineural hearing loss

– Musculoskeletal symptoms

– Chronic aseptic meningitis

– Skeletal abnormalities



De Novo CIAS1 Mutations, Cytokine Activation, and Evidence for Genetic Heterogeneity in Patients With Neonatal-Onset Multisystem
Inflammatory Disease (NOMID)
Aksentijevich et al. Arthritis Rheum. 2002 Dec; 46(12): 3340–3348.



MWS

• Intermittent episodes of fever, headache, 
urticarial rash, and joint pain 

• Sensorineural hearing loss

• Amyloidosis - ~ 50%



FCAS

• Cold triggered fever, urticaria, and arthralgia

• Attacks resolve within ~24 hours

• Can be accompanied by a leukocytosis

• Biopsy of rash shows neutrophillic infiltrate 
(atypical for “ordinary” urticaria)



Treatment of CAPS

• Since the mutation directly leads to over 
production of IL-1b, directed therapy with IL-1 
blockade is remarkable effective

• Anakinra – IL-1 receptor antagonist

• Rilonocept – IL-1 receptor fusion protein

• Canakinumab – anti-IL-1b monoclonal 
antibody



IL-1 regulation and autoinflammatory
disease

Genetics of monogenic autoinflammatory diseases: past successes, future 
challenges.  Nature Reviews Immunology 2011



Eurofever criteria for diagnosis



Gene panels

• Many commercial vendors have gene panels 
for the periodic fevers
– Most include MEFV, MVK, TNFRS1A, CIAS1/NLRP3, 

PSTPIP1, LPIN2

• Older data suggest clinical discrimination by 
physicians was poor and so whole panels 
should be ordered

• More recent studies suggest using Eurofever
criteria might allow for single gene testing



Whole Exome Sequencing



Whole Exome Sequencing

• Most helpful when done with the trio (mom, 
dad, patient)

• Difficulty in interpreting potentially new 
mutations – may need collaboration with a 
research team

• Cost is rapidly falling probably within the next 
5-10, will be cheaper than “phenotyping”





Clinical Course

• Severely ill initially
• Required large dose 

steroids, vedolizumab, 
infliximab, cyclosprine, and 
canakinumab to “stabilize”

• Treated with IL-18BP 
(tadekinig alfa) with 
immediate improvement

Life-threatening NLRC4-associated 
hyperinflammation successfully 
treated with IL-18 inhibition.
Canna et al J Allergy Clin Immunol. 
2017 May;139(5):1698-1701..





Recurrent Fevers for the Pediatric Immunologist: It's Not All Immunodeficiency.
Broderick L. Curr Allergy Asthma Rep. 2016 Jan;16(1):2



National Institutes of Health Programs

• Raphela Goldbach-Mansky – NIAID –
Autoinflammatory Disease Program

• Daniel Kastner – NHGRI – Inflammatory 
Disease Section

• Remember that these are research programs, 
they do provide clinical care, but require 
coordination with the local team



Recap



Review

Recurrent Fevers for the Pediatric Immunologist: It's Not All Immunodeficiency.
Broderick L. Curr Allergy Asthma Rep. 2016 Jan;16(1):2



Using the online database

• Database searchable by symptoms, genes, etc:

– http://www.autoinflammatory-search.org/

– http://www.nomidalliance.org/downloads/compa
rative_chart_front.pdf

http://www.autoinflammatory-search.org/
http://www.nomidalliance.org/downloads/comparative_chart_front.pdf


Recurrent Fevers for the Pediatric Immunologist: It's Not All Immunodeficiency.
Broderick L. Curr Allergy Asthma Rep. 2016 Jan;16(1):2



Zebras, unicorns, and reality

• Sometimes, it is just a fever

• Fever diaries and patience 
sometimes helps!

• Elevated inflammatory markers 
between attacks is generally a sign of 
a problem

• Objective organ inflammation is also 
often a problem

• Genetics is likely to solve many of 
these problems, but there is still much 
work to do


