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Introduction 
The autoinflammatory diseases that present Periodic Fever Syndrome (PFS) in 
childhood are rare and are characterized by recurrent episodes of fever associated 
with inflammatory systemic symptoms.  They must be included in a differential 
diagnosis of fever of indeterminate cause in childhood.  The majority of diseases 
in this group demonstrate variable combinations of arthritis, serositis, ocular 
inflammation, aseptic meningitis, skin rash, and stomatitis beyond the fever.   
Signs of the presence of PFS in children with recurrent fever include the long 
period of evolution, periodic attacks, and mainly the fact that two things happen 
independently of the therapeutic regimen adopted (antibiotics, corticosteroids, 
non-hormonal anti-inflammatories).  The first is that children improve after the 
attacks, and the second is that children become sick at variable intervals. 
Contrary to autoimmune diseases, PFSs do not present high titers of circulating 
antibodies nor auto-reactive T-lymphocytes. To mark this distinction, the 
autoinflammatory name is given to pathologic conditions from this group.  
Current discoveries indicate that auto-inflammatory syndromes are monogenic 
defects of innate immunity that lead to significant impairment of the control 
tract of inflammatory mediators in monocytes and leukocytes. An overview of 
autoinflammatory diseases is presented here, with a focus on shared pathogenetic 
and pathophysiologic mechanisms. The most salient features of the individual 
disorders are discussed here with descriptions of clinical manifestations, diagnosis, 
and treatments of the major autoinflammatory diseases.
The Periodic Fever Syndromes 
Occasionally a clinician encounters a patient with a history of recurrent fevers 
over months or years in the absence of associated viral or bacterial infections. In 
such cases, after exclusion of unusual infections and malignancy, consideration 
turns to a set of uncommon disorders the hallmark of which is recurrent fevers. 
Diagnosis in these cases is important because of potential implications for 
therapy, monitoring for the development of amyloidosis, and need for genetic 
counseling. However, despite advances in diagnostic testing, many such patients 
still defy diagnostic classification. Fevers in most of these disorders are 
episodic and recurrent rather than truly periodic, with the potential exception 
of those associated with the Periodic Fever Syndrome with aphthous stomatitis, 
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pharyngitis, and adenitis. The presence of a predictable pattern of recurrent 
fever should also trigger consideration of cyclic neutropenia, which may be of 
childhood or adult onset. 
Familial Mediterranean Fever
Familial Mediterranean fever (FMF) is the most common of the periodic fever 
syndromes. It is an autosomal recessive disorder characterized by episodic attacks 
of fever lasting one to three days and accompanied in most cases by abdominal 
pain, pleurisy, and arthralgias/arthritis from accompanying serositis and synovitis. 
Attacks are accompanied by an elevation in peripheral white blood cell count 
and acute-phase-markers, while fluid from inflamed joints exhibits a neutrophil-
predominant leukocytosis. The diagnosis may be strongly suggested by the 
patient’s ethnicity: Sephardic Jews, Armenians, North Africans, Turks, and to a 
lesser extent Ashkenazi Jews, Greeks, and Italians are potential carriers, though 
individuals outside these groups have been affected as well. 
Patients with familial Mediterranean fever (FMF) bear a mutation in the MEFV 
gene encoding the protein pyrin, also known as marenostrin. Inflammation in 
FMF is believed to arise at least in part because one key function of pyrin is to 
regulate the production of interleukin-1 beta (IL-1b), a mediator also implicated in 
several other autoinflammatory disorders.  This IL-1b is a potent pro-inflammatory 
cytokine capable of causing fever when administered in doses in nanograms in 
man. It is synthesized as an inactive propeptide, which must be cleaved in order 
to assume its active form. This cleavage occurs in a multi-protein complex that 
enables the proteolytic activation of pro-IL-1b by the IL-1 converting enzyme 
(ICE, also known as caspase-1); this complex is referred to as the inflammasome.   
All patients with FMF identified to date express mutant pyrin rather than 
having a frank absence of the protein, suggesting that complete pyrin-deficiency 
is incompatible with survival. Beyond an effect on the inflammasome, apoptosis 
of inflammatory cells, including macrophages, is also impaired. Other effects of 
FMF-mutations in the MEFV gene have also been identified. 
The diagnosis of FMF is suspected on the basis of compatible clinical features 
and can be confirmed by genetic testing for mutations in the MEFV gene. 
Clinical criteria have also been proposed, and may be appropriate for diagnosis 
in locations where genetic testing is unavailable or unaffordable. If there is a 
clinical suspicion of FMF, a reasonable alternative is an empiric therapeutic trial 
of colchicine, beginning at 0.6 to 1.2 mg daily and escalating as tolerated, since 
FMF is the only periodic fever syndrome with a reliable response to this agent. 
Treatment of patients with FMF with colchicine is essential to prevent reactive 
amyloidosis from deposition of a fragment of serum amyloid A protein (AA), a 
complication seen in more than 30 percent of patients with untreated FMF. The 
incidence of AA in FMF depends on the genetic and environmental background 
and on the particular mutation in the MEFV gene.
TNF receptor-1-Associated Periodic Syndrome
The second periodic fever for which the genetic defect has been described is 
tumor necrosis factor (TNF) receptor-1-associated periodic syndrome (TRAPS), 
formerly known as familial Hibernian fever or familial periodic fever. The genetics, 
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clinical manifestations, pathogenesis, prognosis, and treatment of TRAPS are 
discussed in more detail elsewhere. The following is a brief summary. In contrast 
to FMF, TRAPS is inherited in an autosomal dominant fashion with incomplete 
penetrance. The genetic defect in TRAPS resides in the gene that encodes the 
55 kDa receptor for tumor necrosis factor (the TNFR1 gene).
Patients may present from infancy to their 40s and even beyond, though more 
than half develop symptoms in the first decade of life. Though many patients are 
of Irish (Hibernian) and Scottish descent, other ethnicities are also represented. 
Flares commonly last for at least five days and often continue for more than two 
weeks. They are typically accompanied by conjunctivitis and periorbital edema 
in addition to focal migratory myalgias, rash, abdominal pain, and occasionally 
by monoarthritis. The rash may take a relatively characteristic form, with single 
or multiple erythematous patches that may spread distally down an extremity.  
Unlike patients with FMF, the response to colchicine is poor. Treatments with 
nonsteroidal anti-inflammatory drugs, glucocorticoids, etanercept, and anakinra 
have been used to treat acute episodes and to prevent recurrences and reduce the 
likelihood of developing amyloidosis.
Hyper-IgD syndrome
The hyper-immunoglobulin-D syndrome (HIDS) is an autosomal recessive 
periodic fever syndrome most prevalent among patients of Dutch and French 
origin, though there may be an increased incidence among Italians as well. 
Patients have mutations in the MVK gene that encodes mevalonate kinase. How 
partial deficiency of mevalonate kinase causes the characteristic symptoms and 
immunoglobulin abnormalities is uncertain but may be mediated by excess 
production of IL. More than two-thirds of patients present within the first year 
of life with episodic attacks of fever lasting three to seven days, accompanied in 
most cases by chills, cervical lymphadenopathy, abdominal pain, and vomiting 
and/or diarrhea. Auxiliary symptoms include headache, arthralgias/arthritis, 
aphthous ulceration, a pleomorphic rash, and occasionally splenomegaly. Attacks 
may be precipitated by vaccination, viral infection, trauma, and stress. 
Diagnosis of HIDS is suggested by the presence of the clinical features noted above. 
Most patients with HIDS have characteristic abnormalities in immunoglobulins, 
including elevated levels of IgD (>100 IU/ml), and 80 percent also have elevated 
IgA, though some patients may lack these abnormalities, particularly in the early 
years of childhood. Acute phase markers (ESR, CRP, serum amyloid A [SAA] 
protein) rise strikingly with fevers, though CRP and SAA remain abnormal in 
many patients between episodes. Despite elevated levels of SAA, amyloidosis is 
very rare. Genetic testing for common mutations of the MVK gene is commercially 
available. Various agents have been used to treat and to prevent attacks, including 
colchicine, glucocorticoids, intravenous immunoglobulin, non-steroidal anti-
inflammatory drugs (NSAIDs), etanercept, and anakinra.
PFAPA syndrome
The Periodic Fever with Aphthous Stomatitis, Pharyngitis and Adenitis (PFAPA) 
syndrome is a relatively common entity in clinics that work with pediatric 
rheumatology, infectious diseases, and otorhinolaryngology. The PFAPA syndrome 
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remains undefined at the level of pathogenesis and is diagnosed on the basis of 
typical clinical presentation with exclusion of alternate causes. Febrile episodes of 
abrupt onset lasting three to six days begin in early childhood and are accompanied 
by one or more of the following: pharyngitis (exudative or nonexudative), mild 
aphthous ulcerations, lymphadenopathy, chills, fatigue, headache, and mild 
abdominal pain. Between episodes patients are vigorous and grow normally. 
Fevers recur with a periodicity of approximately every 28 days. 
Leukocytosis and elevation of inflammatory markers (erythrocyte sedimentation 
rate and C-reactive protein) occur acutely but return to normal between 
episodes. Diagnosis of PFAPA requires exclusion of recurrent infections, cyclic 
neutropenia, and the other periodic fever syndromes. A child who has stereotypic 
febrile episodes at regular intervals, unaccompanied by neutropenia or failure 
to thrive, and with an otherwise reassuring history and exam, may be diagnosed 
preliminarily to have PFAPA. Fortunately, most patients with PFAPA outgrow the 
febrile episodes with time, and no long-term consequences have been identified. 
Treatment of this benign disorder is directed at relieving symptoms. Flares may 
generally be aborted with a short course of corticosteroids (prednisone 1 to 2 mg/
kg as a single dose or as a starting dose with a 3-day taper). Cimetidine at a dose 
of 2 to 4 mg/kg/d divided BID (150 mg BID used commonly) may forestall flares 
in a subgroup of patients, though the mechanism of action is obscure.
Cryopyrin-Associated Periodic Syndromes 
Fever is usually an ancillary feature rather than the presenting complaint in three 
other autoinflammatory disorders, known collectively as the cryopyrin-associated 
periodic syndromes (CAPS): familial cold autoinflammatory syndrome (FCAS), 
Muckle-Wells syndrome (MWS), and neonatal onset multisystem inflammatory 
disorder (NOMID). These groups of overlapping autoinflammatory conditions 
all arise from mutations in a single gene, CIAS1 on chromosome 1, encoding a 
protein called cryopyrin (also known as NALP3 and PYPAF1).
Cryopyrin — Cryopyrin serves as a scaffold for the assembly of the IL-1 
inflammasome, the multiprotein complex responsible for cleaving IL-1 beta from 
an inactive precursor into a potent pro-inflammatory cytokine. Point-mutations 
in CIAS1 are thought to promote aberrant formation of the inflammasome and 
inappropriate production of active IL-1 beta, possibly the result of a loss of 
self-inhibition of the mutant cryopyrin protein. Phenotypic differences between 
CIAS1-associated autoinflammatory diseases likely reflect in large part the 
differential impact of mutations on the activity of the inflammasome, modulated 
by individual genetic background. Not surprisingly, the boundaries between these 
three syndromes are not sharp, and patients may have features of more than 
one disorder.  Inheritance of any of the three CAPS is autosomal dominant with 
variable penetrance. 
Familial Cold Autoinflammatory Syndrome — Familial cold autoinflammatory 
syndrome (FCAS), formerly called familial cold urticaria, is the mildest of the 
cryopyrin-associated disorders. It is an unusual condition in which exposure 
to generalized cold, such as an air-conditioned room, results in a stereotyped 
systemic inflammatory response including fever, an urticarial rash, conjunctival 
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infection, and substantial arthralgias. Symptoms usually develop in the first 
year of life, occasionally in the newborn period. Attacks begin a few hours after 
exposure and usually resolve within 24 hours, though considerable variability is 
observed among individuals and also depending on the extent and duration of 
exposure to cold.  
The presence of conjunctivitis helps to discriminate FCAS from other periodic 
fever disorders. Patients may experience daily rashes, fatigue, headache and 
myalgias, particularly toward afternoon and evening, even in the absence of 
exposure to cold. 
The basis for the influence of cold on this inflammation is unclear. Treatment with 
colchicine is generally ineffective; by contrast, the IL-1 receptor antagonist anakinra 
can prevent cold-induced attacks and reduce daily symptoms. Uncommonly, 
chronic untreated FCAS may lead to secondary AA amyloidosis. 
Muckle-Wells Syndrome — Muckle-Wells syndrome (MWS) is a rare condition 
characterized by the triad of intermittent episodes of fever, urticarial rash, and 
joint pain (arthralgias or arthritis). Patients also have progressive sensorineural 
deafness and amyloidosis with nephropathy. Febrile episodes occur at irregular 
intervals every few weeks, lasting 12 to 36 hours before resolving spontaneously. 
Age of onset is variable. Precipitating factors vary, but may include both heat and 
cold. Sensorineural hearing loss, of uncertain pathogenesis, begins in childhood 
and may be profound. Amyloidosis occurs only in a subset of patients.  Mutations 
of  CIAS1  implicated in MWS may be distinct or may overlap those causing 
FCAS. Treatment with the IL-1 antagonist anakinra can effectively control 
systemic inflammation, potentially with an effect on amyloid-risk mediated 
through normalization of levels of serum amyloid A protein, though the impact on 
hearing loss remains uncertain.  
Neonatal Onset Multisystem Inflammatory Disease — Neonatal onset 
multisystem inflammatory disease (NOMID) is also referred to as chronic 
infantile neurological cutaneous and articular (CINCA) syndrome. It is the 
most serious of the CIAS1-associated autoinflammatory conditions. Clinical 
features include a migratory erythematous rash resembling urticaria, fever, and 
impaired growth, and  abnormal facies with frontal bossing, protruding eyes, and 
saddle-shaped nose are characteristic and generally develop at or near the time 
of birth. Other manifestations are chronic meningitis, cerebral atrophy, uveitis, 
lymphadenopathy, and hepatosplenomegaly. Limb and joint pain is common, and 
exuberant cartilaginous proliferations at growth plates and epiphyses resemble 
tumors. NOMID may cause premature death, and chronic inflammation may 
lead to AA amyloidosis. Treatment with anakinra has been effective for signs 
and symptoms related to inflammation in some but not all cases, though bone 
and joint abnormalities may be less responsive to this agent. Case reports of use 
of other agents that may be beneficial include thalidomide and a humanized anti-
interleukin-6 receptor monoclonal antibody.
Summary 
The autoinflammatory diseases constitute a family of disorders characterized by 
aberrant activation of inflammatory pathways in the absence of antigen-directed 
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autoimmunity. These include the periodic fever syndromes: familial Mediterranean 
fever (FMF), TNF receptor-1-associated periodic syndrome (TRAPS), hyper-IgD 
syndrome, periodic fevers with aphthous stomatitis, pharyngitis and adenitis 
(PFAPA) syndrome, and the three overlapping syndromes related to mutations in 
the protein cryopyrin: familial cold autoinflammatory syndrome (FCAS),  Muckle-
Wells syndrome, and neonatal onset multisystem inflammatory disease (NOMID).  
There is growing appreciation of an overlap between autoinflammatory diseases 
and syndromes that have traditionally been regarded as autoimmune, including 
Crohn’s disease and sarcoidosis. Some autoinflammatory tendencies may be of 
benefit to the host in certain settings, a phenomenon that may account for the 
relative frequency of gene alleles such as those causing familial Mediterranean 
fever (FMF) in certain parts of the world.
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