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Abstract: Autoinflammatory disorders are immune-mediated diseases with increased production of inflammatory cytokines 
and absence of detectable autoantibodies. They course with recurrent episodes of systemic inflammation and fever is the most 
common symptom. Cutaneous manifestations are prevalent and important to diagnosis and early treatment of the syndromes. 
The purpose of this review is to emphasize to dermatologists the skin symptoms present in these syndromes in order to 
provide their early diagnosis.
Keywords: Acquired hyperostosis syndrome; Behçet syndrome; Cryopyrin-associated periodic syndromes; Familial 
mediterranean fever; Mevalonate kinase deficiency; Still’s disease, adult-onset; Schnitzler syndrome; Sweet syndrome; 
Hereditary autoinflammatory diseases; Tumor necrosis factor receptor-associated peptides and proteins 

INTRODUCTION
Autoinflammatory disorders are a group of diseases char-

acterized by recurrent episodes of systemic inflammation, with 
an increased production of inflammatory cytokines that can occur 
without detectable autoantibodies or auto-reactive T cells.1-5 Cuta-
neous manifestations can be the dominant symptoms in some of the 
patients and can even be the initial manifestation of the disease.5 Ac-
cording to their characteristics, the main cutaneous manifestations 
of autoinflammatory diseases are grouped into: urticarial exanthe-
ma, dermo-hypodermitis, neutrophilic dermatosis, granulomatous 
dermatitis and bipolar aphthosis.

The identification of genetic polymorphisms and their asso-
ciation with proteins of the inflammasome complex and other reg-
ulatory proteins were decisive for a better understating of autoin-
flammatory diseases. Their spectrum covers monogenic, polygenic 
and multifactorial diseases. 3,6 Within the monogenic diseases, we 
will describe Familial Mediterranean Fever (FMF), Mevalonate Ki-
nase Deficiency (MKD), Majeed Syndrome, PAPA Syndrome (acro-
nym for pyogenic arthritis, pyoderma gangrenosum and acne), TNF 
Receptor Associated Periodic Syndrome (TRAPS), Cryopyrin-asso-
ciated Periodic Syndromes (CAPS), Familial Cold Autoinflamma-
tory Syndrome type 2 (FCAS 2), Familial Blau Syndrome and De-

ficiency of the Interleukin-1–receptor Antagonist (DIRA). Among 
polygenic and multifactorial diseases, we will focus on SAPHO 
Syndrome (acronym for synovitis, acne, pustulosis, hyperostosis, 
and osteitis), Chronic Recurrent Multifocal Osteomyelitis (CRMO), 
Systemic Juvenile Idiopathic Arthritis (SJIA), Adult-onset Still’s 
Disease (AOSD), Schnitzler Syndrome, Behçet’s Disease, Crohn’s 
Disease and Periodic Fever Aphthous Pharyngitis and cervical Ad-
enopathy (PFAPA).

It is still a matter of discussion whether some of these dis-
eases, such as Behçet’s disease, SAPHO, CRMO, AOSD and Schnit-
zler Syndrome, are genuine autoinflammatory diseases. Innate 
immune-mediated diseases, which are associated with significant 
tissue destruction without evident adaptive immune responses, 
are designated as autoinflammatory (mostly due to distinct im-
munopathologic features). 6 This is highly relevant, because innate 
immune-mediated disorders may respond to cytokine antagonism 
whereas autoimmune-mediated diseases respond better to anti-T 
and B cell therapies.

The purpose of this review is to systematically characterize 
autoinflammatory disorders and to cluster the cutaneous manifesta-
tions of these diseases. This may lead to earlier diagnosis and better 
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prevention of severe complications. This review aims to highlight 
the role of the dermatologist in the early diagnosis of auto-inflam-
matory diseases.

URTICARIAL EXANTHEMA
Cryopyrin-associated periodic syndromes (CAPS)

These autoinflammatory syndromes are rare and comprise 
three phenotypes with increasing severity: Familial Cold-induced 
Auto-inflammatory Syndrome (FCAS), Muckle-Wells Syndrome 
and Neonatal Multisystem Inflammatory Disease (NOMID).7-9  They 
are caused by gain of function mutations in NLRP3, the gene encod-
ing cryopyrin or NALP3 (a protein of the inflammasome), leading 
to activation of caspase 1, with the subsequent increase of IL-1ß and 
IL-18 secretion. 7,10-15 In about 40% of patients with cryopyrinopathy 
there are no known mutations. 7

The cryopyrinopathies are characterized by cutaneous, articular, 
neurological and ophthalmic events. 9,16 Cutaneous manifestations 
are the key symptom and are often the first manifestation of the 
disease. They usually appear after birth, in the form of an atypical, 
migratory rash or less frequently as a maculopapular urticaria-like 
rash.2,5,9,11,14 Histologic examination confirms the diagnosis at an ear-
ly stage, with perivascular neutrophilic infiltrate in the dermis, in 
contrast to lymphocytic and eosinophilic infiltrates of classical urti-
caria.2,9 Blood neutrophilia and an increase in acute phase proteins 
during exacerbations are common.16,17

FCAS is the mildest of all CAPS. 18,19 Clinical manifestations 
usually appear within the first six months of life and are charac-
terized by an atypical urticarial rash with painful and non-pruritic 
maculopapular lesions, associated with fever peaks.5,7,11,12,14  Attacks 
usually occur following exposures to cold or decreases in tempera-
ture including air conditioning and cool damp conditions.20 They 
last less than 24 hours and patients have other associated symp-

toms, like arthralgias, conjunctivitis, headache, myalgias and ex-
treme thirst. 7,11,13,14  Amyloidosis is a rare long-term complication 
(Chart 1).18,21

The Muckle Well Syndrome manifests during childhood and 
adolescence by recurrent febrile episodes associated with vanishing 
non-pruritic urticarial rash, arthralgia, myalgia and conjunctivi-
tis.5,7,11,13,14,22 Fever may not be present.2 Symptoms tend to last lon-
ger than in FCAS (12 to 36 hours). In general, cutaneous eruption is 
the first symptom to be noticed and might be a burning sensation.2 A 
progressive sensorineural hearing loss begins in childhood and often 
results in complete deafness by adolescence. Secondary amyloidosis 
affects 25% of patients and can result in chronic renal insufficiency.23

NOMID is a clinical expression of the most severe form of 
mutation in NLRP3, which can be sporadic or autosomal-dominant. 
7,11,12,14 The triad of skin rash, severe arthropathy, and central nervous 
system disorders characterize NOMID.18 It appears immediately 
after birth and manifestations are chronic with periods of exacerba-
tions.3,7,14 The patients have severe fever outbreaks associated with 
persistent cutaneous manifestations initially in the form of poly-
morphic urticarial rash or a migratory and non-pruriginous macu-
lopapular rash.5,7,11,12,14 Patients also show abnormal facial features, 
such as flattening of the nasal bridge, macrocephaly, frontal bossing, 
and protruding eyes.18 There can also coexist musculoskeletal symp-
toms and impairment of the central nervous system, as well as long-
term complications that modify the prognosis of this disease (Chart 
1). The mortality is high in untreated patients, 20% of patients die 
before reaching adulthood. 3,21

Familial cold autoinflammatory syndrome type 2 (FCAS 2) 

or NLRP12-associated hereditary periodic fever syndrome

This is a rare autosomal dominant disease, due to muta-
tions in NLRP2, gene responsible for the synthesis of NLRP12 pro-

Chart 1: Urticarial exanthema as skin manifestation in various autoinflammatory syndromes

Disease

�

Cryopyrin-asso-
ciated periodic 
syndromes (CAPS)	

Familial cold autoinflammatory syndrome type 2 (FCAS 
2) or NLRP12-associated hereditary periodic fever syn-
drome

Schnitzler syndrome

Familial cold-induced auto-in-
flammatory syndrome (FCAS)

Muckle-Wells syndrome (MWS)

CINCA-NOMID syndrome
(Chronic infantile neurologic cu-
taneous and articular syndrome, 
also know as Neonatal onset mul-
tisystem inflammatory disease)

Possible skin lesion

Atypical, migratory 
rash or less frequently 
maculopapular urticar-

ia-like rash

Urticarial rash

Urticarial rash

Systemic involvement

Arthralgias, conjunctivitis, thirst, headache and nau-
sea, severe fatigue, secondary amyloidosis (less than 
5% of patients)

With or without fever, conjunctivitis, arthralgia, arthri-
tis, hearing loss (40%) and amyloidosis (25-30%)

Deforming osteoarthropathy, chronic aseptic menin-
gitis, cerebral atrophy, enlargement of the ventricles, 
intracranial hypertension, sensorineural hearing loss, 
chronic papilledema, optic nerve atrophy, lymphade-
nopathy and hepatosplenomegaly, facial morphologi-
cal changes, growth and mental retardation, amyloido-
sis (20%)

Arthralgias, headache, sensorineural hearing loss, lym-
phadenopathy, abdominalgia

Fever, arthralgia, arthritis, bone pain, bone density, 
lymphadenopathy and hepatosplenomegaly, Walden-
strom macroglobulinemia, lymphoplasmacytic lym-
phoma, multiple myeloma and B-cell lymphoma of 
marginal zone, secondary amyloidosis
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tein, which acts as a regulator of the immunity against pathogenic 
agents. 3,7,11 It has a clinical phenotype between FCAS and MWS.24 
Patients have recurrent febrile episodes from the first years of life, 
triggered by exposure to cold, lasting five to ten days, associated 
with headache, arthralgia, urticaria, thrush, sensorineural hearing 
loss, lymphadenopathy, and abdominalgia with rise of acute phase 
proteins (Chart 1).3,7,11,14,25

Schnitzler syndrome

Schnitzler syndrome is a rare condition that usually arises in 
the fourth decade of life.26 It is characterized by the major diagnostic 
criteria of non-pruriginous urticarial rash (Figure 1) and monoclo-
nal gammopathy IgM or IgG. At least two minor criteria must be 
present.10,14,26 It includes intermittent episodes of fever, arthralgia 
or arthritis, bone pain, bone densification, lymphadenopathy, hep-
atosplenomegaly, leukocytosis, and acute phase protein elevation. 
10,12,14,26 The frequency of exacerbations is variable, and symptoms 
can be daily or annual. It presents with clinical similarities to CAPS, 
particularly to Muckle Wells syndrome, which is also associated 
with monoclonal gammopathy IgM.7,10,12,14 Later the patients may 
develop secondary amyloidosis and lymphoproliferative disorders 
(Chart 1). Wheals usually do not vanish within 2 hours and often 
persist over 24 hours.

The pathophysiology of Schnitzler syndrome remains un-
clear, but mechanisms of autoimmunity and autoinflammation 
seem to play an important role, due to the presence of autoantibod-
ies of the IgG3 class against the alpha chain (α) of cellular proteins, 
high affinity autoantibodies IgG2 for the IgE receptor (FceRI) and 
autoantibodies against IL-1α. Interferon alpha (IFN-α), which in-
creases the expression of the IL-1 receptor antagonist, and the IL-1 
antagonist anakinra induce symptomatic improvement in the pa-
tients, highlighting the importance of IL-1 in the pathogenesis of the 
disease.26 Recently a mutation in NLRP3 has been detected in some 

of the patients suggesting a role of the inflammasome in the patho-
genesis of the disease, which might lead to the inclusion of this dis-
ease in CAPS group despite the absence of mutations in other pa-
tients. 12 To date, no treatment is specifically approved for Schnitzler 
syndrome and spontaneous remissions are extremely rare.14

DERMO-HYPODERMITIS
Familial Mediterranean fever (FMF)

The Familial Mediterranean Fever is a rare autosomal re-
cessive disease.11,12,27 Mutations in the MEFV gene (MEditerranean 
FeVer), located on chromosome 16 (16p13), encoding pyrin, lead to 
an insufficient inhibitory regulation of the NLRP3 inflammasome, 
increased production of interleukin-1ß (IL -1ß), IL-18, IL-33 and 
stimulated apoptosis.3,11,12,27,28 Incomplete penetrance and variable 
clinical expression is seen among FMF patients, even in those who 
have the same mutation.18

The disease usually appears before the age of 20 and can 
even, in two-thirds of the patients, appear before they are 5.11,12 There 
are three main phenotypes: Type 1, with classical symptoms and 
starting at early ages; Type 2, characterized by reactive AA amyloi-
dosis as a first manifestation; and Type 3, in which mutations in the 
MEFV gene are detected in the absence of signs and symptoms of 
the disease.11,25,29

The disorder is characterized by recurrent episodes of fever, 
associated with abdominal pain and arthritis that last from 1 to 3 
days.27,30,31  Articular involvement is present in up to 75% of patients. 
Most of the patients have also constitutional and emotional symp-
toms.11,27

Cutaneous manifestations usually manifest in the form of 
dermo-hypodermitis (Chart 2).5,12,25,32,33 The most common cutane-
ous presentation is erysipelas-like erythema, reported in 7% to 40% 
and characterized by lower limb erythematous and rash that are 
frequently misdiagnosed as cellulitis.27 It comprises erythematous 
plaques with 10 to 15 cm in diameter in the pre-tibial region and 
around the medial malleolus of the foot.5,12,27 Diffuse palmoplantar 
erythema can also be present. Other manifestations such as vasculi-
tis, similar to polyarteritis nodosa – Henoch-Schoenlein purpura and 
angioedema can also occur.5,12,13,25

Proteinuria is suggestive of secondary systemic amyloido-
sis, which is a severe and potentially lethal complication. 11,25,27 In the 
laboratory, an increase of inflammatory parameters is found, with 
neutrophilic leukocytosis, increased C-reactive protein, fibrinogen 
and serum amyloid protein.13,34

TNF receptor associated periodic syndrome (TRAPS)

This is a rare autosomal dominant autoinflammatory syn-
drome.3,11,35 It is associated with mutations in the receptor TNFRS-
F1A, which encodes the p55 tumor necrosis factor (TNF), leading 
to the absence of the anti-inflammatory signals and to a persistent 
pro-inflammatory state with secretion of IL1, IL8 and IL12.5,7,12,35 It 
usually appears after childhood, but before 20 years of age.12

It is characterized by recurrent episodes of fever lasting up 
to three weeks, accompanied by periorbital edema, conjunctivitis, 
abdominal pain, arthralgia, myalgia and dermo-hypodermitis.3,5,7,12,35

The cutaneous manifestations occur in approximately 80% 

Figure 1: 
Schnitzler Syn-
drome
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of patients in the acute phase of the disease.12,36 The most frequent 
skin lesion, seen in 40% of the cases, is a centrifugal migratory ery-
thematous rash, warm and painful, in an area of ​​overlapping my-
algia.7,13,14,18,36 Other presentations include erysipelas-like erythema, 
edematous plaques, similar to cellulitis, panniculitis and urticarial 
lesions on the limbs and trunk.  Reticulated discrete spots or serpig-
inous and annular plaques may also occur.7,32,36,37 The histopatholo-
gy of skin lesions is characterized by perivascular lymphocytic and 
monocytic dermal infiltrate. 7,35

Approximately one-fourth of the patients develop second-
ary systemic amyloidosis, the most serious complication of TRAPS, 
which determines the prognosis.7,12 Stress and trauma can act as trig-
gers, and other TNF receptor antagonists, beyond those used in the 
treatment, like infliximab and adalimumab, may cause paradoxical 
aggravation of inflammatory response signals (Chart 2). 5,6,11,35

Mevalonate kinase deficiency (MKD)

MKD is an autosomal recessive disease that results from 
insufficient activity of mevalonate kinase, involved in the biosyn-
thesis of cholesterol and isoprenoids due to mutations in the MVK 
gene. 3,33,38 In hyperimmunoglobulinemia D with periodic fever 
syndrome (HIDS), the milder form of the disease, MVK activity is 
reduced to 1 to 10% of normal, whereas in mevalonic aciduria, the 
most severe form, this activity is below 1%.39,40 Both are considered 
different spectrum of the same disease. 38

It is characterized by recurrent high fever associated with 
abdominal pain, diarrhea, nausea, arthritis, arthralgia, headache and 
dermo-hypodermitis (Chart 2).3,5,11,12,32,39,41 Fever episodes last 3 to 7 
days and typically recur every 4 to 6 weeks and can be induced by 
emotional and physical stress, vaccines, infections and menses.7,12,25,42 

Clinical manifestations begin usually during the first year of life and 
the symptoms usually become less pronounced in adulthood.5,11,12

Cutaneous manifestations typically arise as maculopapular 

or morbilliform rash, or less usually as urticarial rash and erythe-
ma nodosum.5,7,12,14,25,41,43 In 50% of patients oral or bipolar aphtho-
sis coexist.5,7,12,13,41 Small erythematous patches, papules, nodules or 
plaques clinically similar inflammatory cellulitis, petechiae or pur-
pura may occur, resembling Henoch-Schoenlein purpura, erythema 
elevatum diutinum or Sweet syndrome.5,25,37,43

Patients with mevalonic aciduria also exhibit developmen-
tal delay, severe mental retardation, ataxia, hypotonia, cerebellar 
atrophy, dysmorphic facies, myopathy and cataracts. 7,11,14,25,44 Sec-
ondary systemic amyloidosis is found in less than 3% of the cases. 7,12

In laboratory analyses leukocytosis, neutrophilia, increase 
in acute phase proteins can be found as well as increased polyclonal 
immunoglobulin D (IgD) and A (IgA).7,11,28,32,45 However, as IgD is 
not always elevated in serum, a normal IgD does not exclude MKD. 
46 The increased urinary excretion of mevalonic acid during crises is 
the key to diagnosis.

Systemic juvenile idiopathic arthritis (SJIA) and 

Adult-onset Still’s disease (AOSD)

SJIA and AOSD are rare inflammatory diseases, which are 
distinguished by the age of onset. The first one appears in children 
under 16 years whereas Still’s disease usually appears until 35 years 
of age. There is growing evidence that these may be considered 
autoinflammatory diseases, in which the final common pathway 
is triggered by persistent activation of innate immunity, verifying 
increased secretion of IL-1ß by monocytes.15,29  There is an increase 
in acute phase proteins and in ferritin levels, with lack of positive 
autoantibodies or autoantigen specific T cells.7,12,14,15,34,37

The classic triad includes daily spiking fevers (≥39°C), ju-
venile idiopathic arthritis or rheumatoid rash, and polyarthritis. 48 
The fever and arthritis are followed by a not fixed, evanescent salm-
on-colored, maculopapular rash, generalized lymphadenopathy, 
hepatosplenomegaly and polyserositis (Chart 2). 12,14,15 Other cuta-

Chart 2: Dermo-hypodermitis as skin manifestation in various autoinflammatory syndromes

Disease

Familial Mediterranean 
fever (FMF)

TNF receptor associated 
periodic syndrome 
(TRAPS)

Mevalonate kinase 
deficiency (MKD)

Systemic juvenile 
idiopathic arthritis(SJIA) 
and Adult-onset Still’s 
disease (AOSD)

Possible skin lesion

Erysipelas-like erythema and 
rarely diffuse palmoplantar 
erythema, vasculitis and 
angioedema

Painful erythematous rash with 
edematous migrant plaques; ur-
ticarial lesions; erysipelas-like 
erythema and periorbital edema

Morbilliform or maculopapular 
rash; urticarial rash; erythema 
nodosum; aphtosis and petechiae 
amongst others

Not fixed, evanescent salm-
on-colored, maculopapular rash, 
urticarial rash or persistent pru-
ritic papules and plaques

Systemic involvement

Fever, peritonitis, pleuritis, abdominalgia, 
arthralgias, aseptic meningitis, spleno-
megaly and retinopathy, secondary amy-
loidosis

Fever, periorbital edema, conjunctivitis, 
abdominalgia, arthralgia, myalgia, seros-
itis and centrifugal muscle edema and 
chronic fasciitis

Fever, abdominalgia, diarrhea, nausea, 
arthritis, headache, lymphadenopathy, 
hepatosplenomegaly, tendinitis and my-
algias

Fever, arthritis, generalized lymphade-
nopathy, hepatosplenomegaly, polyseros-
itis, liver failure, amyloidosis, tendency 
to infections, disseminated intravascular 
coagulation and macrophage activation 
syndrome

Therapeutic options

Colchicine, anakinra in thera-
py-resistant patients

Nonsteroidal anti-inflammato-
ry drugs (NSAID), etanercept, 
anakinra

NSAID, corticosteroids, etaner-
cept, anakinra, canakimumab, 
simvastatin

Tocilizumab, anakinra



neous manifestations include urticarial rash and persistent pruritic 
papules and plaques.14 Although the neutrophilic urticarial derma-
tosis may be present in Still’s disease with onset in adulthood, in 
SJIA this has not been identified, despite the clinical description of 
a characteristic evanescent rash of juvenile idiopathic arthritis mim-
icking neutrophil urticarial dermatosis. 16 They respond favorably 
to inhibition of interleukins and steroid use, but there may be in-
creased mortality from medical complications. 15

NEUTROPHILIC DERMATOSIS
PAPA syndrome

This autosomal dominant hereditary autoinflammatory 
syndrome is caused by a mutation on the PSTPI1P gene, which 
encodes CD2BP1 (1-binding protein CD2) also known as PSTPI1P. 
5,7,12,49-51 This protein binds to pyrin, the mutated protein in FMF. Both 
of them are part of the inflammasome NLRP3 on granulocytes and 
monocytes. The mutated PSTPI1P suffers hyperphosphorylation, 
increasing the binding affinity to pyrin. This leads to the lost of the 
inhibitory effect on the inflammasome and on the signaling path-
way proinflammatory caspase 1, predisposing to a dependent in-
flammatory response of IL-1ß. 50,51  It usually appears before the age 
of 5 with recurrent episodes of erosive sterile arthritis, especially of 
the knees, elbows and ankles, leading to joint destruction. 10-13,18,28,49 
Other less frequent clinical manifestations are recurrent otitis, pha-
ryngeal papillomatosis, lymphadenopathy, splenomegaly, hyper-
gammaglobulinemia, hemolytic anemia and T cell large granular 
lymphocytosis. 52

Cutaneous manifestations are episodic and recurrent, ap-
pear at puberty and, contrary to arthritis symptoms, which tends 

to regress, they persist into adulthood (Chart 3).10,12,50 They include 
nodular cystic acne with scar formation, pyoderma gangrenosum, 
sterile abscesses at injection sites and pathergy (Figure 2). 7,10-12,49,51 
There is a localized form, with ulcers on the lower extremities and a 
multifocal form, with diffuse cutaneous involvement.10,12,13 Histolog-
ically, the lesions consist of sterile neutrophilic infiltrate. The choice 
of treatment depends on the predominant clinical manifestation 
(Chart 3).

Deficiency of the interleukin-1–receptor antagonist 

(DIRA)

DIRA is an autosomal recessive, autoinflammatory disease 
caused by deletion of the IL1RN gene located on chromosome 2 that 
leads to the complete absence of the interleukin-1–receptor antago-
nist (IL-1RA) and consequently to the increase of pro-inflammatory 

Chart 3: Neutrophilic dermatosis as skin manifestation in various autoinflammatory syndromes

Disease

PAPA syndrome
(acronym for pyogenic arthritis, pyoder-
ma gangrenosum and acne)

Deficiency of the interleukin-1–receptor 
antagonist (DIRA)

Majeed syndrome

SAPHO syndrome (acronym for syno-
vitis, acne, pustulosis, hyperostosis, and 
osteitis)

Chronic recurrent multifocal osteomy-
elitis (CRMO)

Sweet’s syndrome

Possible skin lesion

Nodular-cystic acne and 
pyoderma gangrenosum

Pustulosis, localized or dif-
fuse

Psoriasiform lesions, palmo-
plantar pustulosis, acne and 
pyoderma gangrenosum

Acne conglobata or fulmi-
nans, pustulosis palmoplan-
taris and rarely psoriasiform 
lesions and pyoderma gan-
grenosum

Psoriasiform lesions, palmo-
plantar pustulosis

Erythematous nodules or 
plaques and rarely pustular 
dermatosis or ulcerated and 
bullous lesions

Systemic involvement

Sterile erosive arthritis

Periostitis, multifocal osteomyelitis and 
joint swelling, stomatitis, hepatospleno-
megaly, conjunctivitis and vasculitis

Recurrent multifocal osteomyelitis, chro-
nic congenital dyserythropoietic anemia, 
growth retardation

Synovitis, hyperostosis and osteitis

Multifocal osteomyelitis, association with 
spondyloarthropathy, inflammatory bow-
el disease and Sweet syndrome

Hematological malignancies, rheumatoid 
arthritis, inflammatory bowel disease and 
eye involvement

Therapeutic options

Corticosteroid therapy, 
infliximab, anakinra

Anakinra

Nonsteroidal anti-in-
flammatory drugs,  
corticosteroid therapy

Anti-inflammatory 
drugs, corticosteroids, 
methotrexate, sul-
fasalazine, and inflixi-
mab (TNF-α inhibitor)

Corticosteroids, IL-1 
blockers, Kineret

Figure 2: PAPA syndrome
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cytokines IL-1α and IL-1b.7,9-12,17 It resembles NOMID: begins in the 
perinatal period with arthralgia and joint swelling, neutrophilic in-
filtrate in the dermis and increased acute phase proteins.9,17

It is characterized by plaques with overlying pustules, sim-
ulating generalized pustular psoriasis, with neutrophils infiltrating 
the epidermis. 9,17 It appears at birth or during the first 2 months of 
age. 18 Nail changes are common. Association with pyoderma gan-
grenosum has been described.12 The cutaneous pustulosis affects all 
children with the disease and ranges from localized to severe diffuse 
pustulosis or ichthyosiform lesions.17 It is also associated with multi-
focal periostitis and osteomyelitis. 7,10-12

SAPHO syndrome and Chronic Recurrent Multifocal Os-

teomyelitis (CRMO)

SAPHO syndrome is characterized by synovitis, acne, pus-
tulosis, hyperostosis and osteitis and CRMO, which affects the long 
bones, has been considered its pediatric variant (Figure 3). 7,53 The 
characteristic cutaneous manifestations of SAPHO syndrome are 
severe acne (conglobata and fulminans) and pustulosis palmoplan-
taris (PPP). 12,54 Severe acne can affect around one-fourth of patients, 
and PPP 50-75% of patients. 54 In CRMO, skin manifestations are less 
common. It manifests as recurrent multifocal sterile inflammatory 
bone lesions with or without fever, associated with pustulosis, se-
vere acne and psoriasiform lesions (Chart 3).3,51,55,56

Its etiology remains unknown and shares some etiopatho-
genic mechanisms with other autoinflammatory diseases like Re-
ceptor Antagonist Deficiency of IL-1 and Majeed syndrome. 3,51 There 
have been recent hints at a participation of a proline-serine-thre-
onine phosphatase-interacting protein 2 (Pstpip2) in the pathogen-
esis of CRMO. Missense mutation (L98P) of Pstpip2 in mice leads 
to a disease that is phenotypically similar to CRMO. Studies about 
these conditions have revealed an inflammasome-independent role 
for IL-1β in disease progression, which provides a rationale for di-
rectly targeting IL-1RI or IL-1β as a therapeutic strategy in CRMO. 
57 Nevertheless, SAPHO syndrome is associated with high serum 
levels of proinflammatory cytokines, such as IL-8, IL-18 and TNF-α, 
and these cytokines can be responsible for the maintenance of the 
clinical manifestations.58

Diagnostic criteria include: two or more typical bone lesions 
as osteolysis with surrounding sclerosis in conventional radiogra-

phy, lasting less than six months, typical histological features in 
bone biopsy and less than 18 years of age at diagnosis.13

Majeed syndrome

Majeed syndrome is a rare, autosomal recessive autoinflam-
matory disease, associated with a homozygous mutation in LPIN2 
gene.34,56 Usually it appears before the age of two and is characterized 
by a triad of chronic multifocal recurring osteomyelitis, congenital 
dyserythropoietic anemia and neutrophilic dermatosis (Chart 3).13,56

Phenotypically it is more severe than the CRMO: the re-
currence rate of bone inflammation is higher, the remissions are 
less frequent and the disease persists in the adult age.56 Congeni-
tal dyserythropoietic anemia with hypochromia and microcytosis 
is present, in contrast to the macrocytic or normocytic anemia that 
usually characterizes the congenital dyserythropoietic anemia. 11,13,56 

Individuals with Majeed syndrome have also growth retardation 
with short stature.59 Cutaneous manifestations include psoriasiform 
lesions, palmoplantar pustulosis, acne and pyoderma gangreno-
sum.13,50 Sweet’s syndrome with typical neutrophilic infiltrates and 
pustulosis can be similar to Majeed syndrome.5,11,26

Sweet’s syndrome (SS)

SS was initially described as an acute febrile neutrophilic 
dermatosis. The pathogenesis of the disease is not fully understood. 
The association with infections, autoimmune diseases, neoplasms 
and drugs suggests a hypersensitivity reaction. Cytokines appear to 
play an etiologic role in the development of lesions and symptoms. 

60 There are no detectable autoantibodies or specific T cells.10

Fever is the most common sign. Eye involvement can be the 
initial presentation. Arthritis or arthralgia occurs in up two-thirds of 
the patients. 60 Cutaneous manifestations occur in the form of pain-
ful nodules or erythematous cutaneous plaques, which are charac-
terized histologically by neutrophil infiltrate in the upper dermis.10 
It can also presents as a pustular dermatosis or with ulcerated and 
bullous lesions.60 It arises often associated with hematologic ma-
lignancies, rheumatoid arthritis and inflammatory bowel disease 
(Chart 3). Laboratory findings suggestive of SS include peripheral 
leukocytosis with neutrophilia and elevated erythrocyte sedimenta-
tion rate or C-reactive protein. 60

GRANULOMATOUS DERMATITIS
Familial Blau Syndrome and Sporadic Early-onset Sar-

coidosis

The Blau Syndrome is a granulomatous, autosomal domi-
nant disease associated with a mutation in the NATCH domain of 
the NOD2 / CARD15 gene.11,13,32 Early-onset sarcoidosis shares the 
clinical manifestations, but happens as a sporadic condition. 18 The 
two disorders were initially described as different clinical entities, 
however the association of mutations in the NOD2 / CARD15 gene 
in some patients with early-onset sarcoidosis have led some authors 
to consider the Blau syndrome as the familiar form of sarcoidosis 
and early-onset sarcoidosis as the sporadic form of the same dis-
ease.61,62 Different from sarcoidosis, hilar lymph nodes and lungs are 
not affected.7,37,62

The onset is usually before 4 years of age and is character-
Figure 3: SAPHO syndrome
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ized by the triad of early-onset of polyarticular synovitis, skin rash 
and eye involvement with recurrent anterior uveitis. 12,32,41,61,62 Skin 
manifestations are usually the first symptom of the disease and ap-
pear as maculopapular rash or multiple subcutaneous nodules, with 
symmetrical presentation located mainly on the trunk and extrem-
ities.27,41,45,61 The papules, small and with variable color (from yel-
low to brownish red), typically are grouped and may converge. The 
papular rash occurs intermittently and can resolve spontaneously 
leaving a scar. 61,62 Other cutaneous findings described are panniculi-
tis resembling erythema nodosum and leukocytoclastic vasculitis. 63 

Systemic impairment may still occur (Chart 4).

BIPOLAR APHTHOSIS
Behçet’s disease

Behçet’s disease is a recurring systemic inflammatory dis-
ease, with unknown etiology characterized by the triad: oral aph-
thous ulcers, genital ulcers and uveitis (Chart 5). The disease usually 
appears in the third decade of life and affects both genders equally. 
The most serious manifestations tend to occur more often in men, 
particularly amaurosis, large vessel vasculitis, cerebrovascular, lung 
and gastrointestinal impairment.64 The disease progresses during 
exacerbation and remission periods. 3,64

Bipolar aphthosis with oral aphthous ulcers and genital le-
sions are the major symptoms of the disease (Figure 4).12,64 In adults, 
the classification criteria include the presence of recurrent oral ul-
cers, associated with at least one of the following symptoms: recur-
rent genital ulcers, uveitis with ocular and cutaneous impairment or 

positive pathergy tests.3,65  Other cutaneous manifestations include 
pseudofolliculitis, papulopustular lesions, similar to acneiform 
nodules and erythema nodosum lesions. Systemic involvement 
(Chart 5) is characterized by vasculitic lesions associated with tissue 
infiltration by neutrophils and T lymphocytes. 10

Periodic fever Aphthous pharyngitis and cervical adenop-

athy (PFAPA)

This is a chronic disease of unknown etiology, character-
ized by recurrent episodes of high fever accompanied by pharyn-

Chart 4: Granulomatous dermatitis as skin manifestation in various autoinflammatory syndromes

Chart 5: Bipolar aphthosis as skin manifestation in various autoinflammatory syndromes

Disease

Familial Blau 
syndrome and 
sporadic early-on-
set sarcoidosis

Crohn’s disease

Disease

Behçet’s disease

Periodic fever, 
aphthous pharyn-
gitis and cervica 
lymphadenopathy 
(PFAPA)

Possible skin lesion

Granulomatous papular 
erythematous rash, and 
rarely, panniculitis and 
leukocytoclastic vasculitis

Erythema nodosum, pyo-
derma gangrenosum, oral 
aphthosis

Possible skin lesion

Oral and genital aphthous 
ulcers, erythema nodosum, 
pseudofolliculitis, papulopus-
tular lesions, acneiform lesions 
and erythema nodosum

Oral and genital aphthous 
ulcers and less commonly er-
ythema on the trunk, palmo-
plantar macules or purpura, 
acneiform lesions and pyoder-
ma gangrenosum

Systemic involvement

Symmetric polyarthritis, polyarthritis, deformans  with 
camptodactyly, joint swelling and effusion of synovi-
al fluid, recurrent uveitis, glaucoma, cataracts, fever, 
granulomatous vasculitis, renal and hepatic granu-
lomatosis, and lymphadenopathy pneumonitis

Gastrointestinal noncaseating granulomas

Systemic involvement

Uveitis, amaurosis, large vessel vasculitis, cer-
ebrovascular and gastrointestinal involvement 
and pulmonary vascular disease

Pharyngitis, and cervical lymphadenopathy, 
headache, abdominal pain, nausea, vomiting, 
myalgia, arthritis, arthralgia, splenomegaly, 
slight increase in IgM, IgD and IgA, leukocytosis 
and slight increase in acute phase proteins

Therapeutic options

Corticosteroid therapy, ciclo-
sporin A, methotrexate, myco-
phenolate mofetil, TNF inhibi-
tors, anakinra, thalidomide

Corticosteroid, mesalazine, 
azathioprine, infliximab and 
intravenous immunoglobulin

Therapeutic options

Corticosteroid, colchicine, 
azathioprine, methotrexate, 
cyclosporine, thalidomide, 
anakinra

Corticosteroid, cimetidine, 
colchicine, anakinra, tonsillec-
tomy and adenoidectomy

Figure 4: Behçet’s disease
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gitis, cervical lymphadenopathy and aphthous stomatitis (Chart 
5).3,13,66  Other symptoms include: headache, abdominal pain, nau-
sea, vomiting, myalgia, arthritis, arthralgia, splenomegaly (Chart 
5).13,66 During fever periods, leukocytosis and increased acute phase 
proteins may occur.11,13 A slight increase of IgM, IgD and IgA can be 
noticed. PFAPA usually appears before the age of five as the most 
common cause of periodic fever in childhood.29  However, it is not an 
exclusive disease of childhood. The episodes recur every four to six 
weeks with complete resolution of symptoms between attacks.3,11,32,66

Pharyngitis is the most common symptom associated with 
fever and presents itself like an erythematous or exudative form, 
self-limited and with negative cultures. The aphthous stomatitis is 
characterized by small lesions, not keratinized, mainly located in 

the labial gingiva, is self-limited and appears a few days prior to the 
fever.11,13 Occur in 40-70% of PFAPA patients.18 These lesions may 
have bipolar distribution with oral and genital involvement. Less 
commonly, it may present as erythema predominantly on the trunk 
and palmoplantar macules or purpura.12 The disease usually has a 
benign evolution and resolves spontaneously in a high proportion 
of patients.11,29

The diagnosis is clinical and involves at least one of the 
three symptoms: aphthous stomatitis, pharyngitis and cervical 
lymphadenopathy.3,7,11 The diagnostic exclusion criteria include the 
presence of upper respiratory tract infection, cyclic neutropenia, 
primary immunodeficiency and hereditary autoinflammatory dis-
ease.7sq
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