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ARTICLE INFO ABSTRACT

Available online 2 August 2012 Tumor necrosis factor (TNF) receptor-associated periodic syndrome (TRAPS) is an autosomal dominant
autoinflammatory disorder characterized by periodic fever episodes, arthralgia, myalgia, abdominal pain,
serositis, and skin rash. TRAPS is caused by mutations in the gene encoding the TNF Receptor Super Family
1A (TNFRSF1A) on chromosome 12p13. The identification of TNFRSFIA mutations as the genetic cause of
TRAPS coincided with the wider use of biological agents in medicine and raised the possibility that blocking
TNF could potentially represent the primary therapeutic goal in TRAPS, thus disclosing new treatment
choices for this complex disease. Anti-TNF therapy in TRAPS has been based on etanercept, a recombinant
human TNER (p75)-Fc fusion protein comprising two receptors linked by an IgG; Fc fragment. However a de-
crease in responsiveness to etanercept over time has been described, and it may be due to a non-specific ac-
tion of etanercept in TRAPS; its efficacy may reflect ‘generic’ anti-inflammatory properties. Long-term
adherence to etanercept is poor and a significant number of patients need to switch to anti-interleukin
(IL)-1p therapy. In fact, the IL-1 receptor antagonist anakinra has recently been shown to prevent disease re-
lapses both in the short- and in the long-term, and to induce a prompt and stable disease remission.

© 2012 Published by Elsevier B.V.
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1. Introduction

Tumor necrosis factor (TNF)-a receptor-associated periodic syn-
drome (TRAPS, MIM 142680) is an autosomal dominant auto-
inflammatory condition and is characterized by recurrent fever
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attacks lasting typically from 1 to 3 weeks; in addition to fever, its
most common clinical manifestations include periorbital edema, con-
junctivitis, a migratory erythematous plaque simulating erysipela with
underlying myalgia, and arthralgia [ 1-3]; serosal membrane inflamma-
tion is also possible, often, but not only, in the form of polyserositis [ 1,4]
(Fig. 1). TRAPS is caused by mutations in the gene TNFRSF1A, located on
chromosome 12p13, encoding the 55-kD receptor for TNF-a
(TNFRSF1A) [5]. TRAPS belongs to the group of hereditary systemic
autoinflammatory diseases (SAIDs) - formerly known as hereditary
periodic fever syndromes — an expanding list of diseases characterized
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Fig. 1. Tumor necrosis factor (TNF)-o receptor-associated periodic syndrome (TRAPS): from TNFRSFI1A gene to the pathogenic mechanism. A) TNFRSFIA gene is localized within distal
chromosome 12p and consisting of ten exons. The majority of TRAPS disease related sequence variants are single-nucleotide missense mutations within exons 2, 3, 4, and 6. TNFRSF1A
gene encodes the 55-kD receptor of tumor necrosis factor-o« (TNF-at) (TNFRSF1A), that consists of an extracellular domain constituted by 4 tandem repeat cysteine-rich domains
(CRD1-4), a transmembrane region and an intracellular death domain (DD). B) Binding of TNF-c trimer to TNFRSF1A receptor leads to either NF-<B activation, which induces several
pro-inflammatory cytokines and survival signal or caspase-mediated apoptosis. Upon receptor activation TNFRSF1A intracellular death-domain promote TRAFF and RIP recruitment to
the plasma membrane. This complex activates IKK pathway, which in turn allows the release and nuclear translocation of the NF-«B thus promoting cell survival and inflammatory signals.
Moreover, activated TNFRSF1A recruits various adapter molecules including fas-associated death domain (FADD) and caspase-8 which leads to the induction of apoptosis. (C) The early
investigation had demonstrated that TRAPS-associated TNFRSF1A mutations result in impaired i) TNFRSF1A trafficking to the cell surface; ii) TNF-o binding; iii) activation-induced shed-
ding; iv) TNF-a induced activation of transcription factors or apoptosis. (D)Accumulation of mutated TNFRSF1A in the endoplasmic reticulum (ER) leads to both ER stress-signaling path-
ways activation a potential mechanism linked to enhanced ROS production by unfolded protein response (UPR) and mitochondrial (MT) reactive oxygen species (ROS) production that in
turn potentiate pro-inflammatory cytokine production in response to lipopolysaccharide (LPS) by sustained MAPK activation (JNK and p38).

by unprovoked recurrent attacks of systemic inflammation with lack of
autoantibodies or autoreactive T-cells [6]. In each of these syndromes a
specific genetic defect which involves the regulation of innate immuni-
ty has been demonstrated, and the vast majority of these conditions is
related to the activation of the interleukin-1 pathway, which results in
or from a common unifying pathogenetic mechanism [7].

2. The genetic basis of TRAPS

TRAPS was initially called familial Hibernian fever, due to its first
characterization in a single family of Irish/Scottish ancestry [8]. Since
1998, genome-wide searches and linkage analysis in the affected fami-
lies have been used to map the susceptibility locus to chromosome
12p13 [5]. This chromosome region includes several candidate genes:
CD4, LAG-3, CD27, C1R, C1S and TNFRSF1A [9]. The identification of sev-
eral mutations in the TNFRSFIA gene and low levels of soluble TNFR

observed in the serum of some TRAPS patients suggested a key role
for TNFRSF1A in the development of symptoms related to TRAPS [10].
To date, more than 70 TNFRSF1A mutations have been associated
with TRAPS, the majority of which are localised in the first two
N-terminal cysteine-rich domains CRD1 and CRD2 (www.fmf.igh.
cnrs.fr/infevers/) [11]. CRD1 is the pre-ligand binding assembly domain
and is thought to mediate TNFRSF1A self-assembly [12], while CRD2
interacts with trimeric TNFa [13]. TRAPS associated mutations are
mainly (about 94%) single-nucleotide missense variants within exons
2, 3, 4, and 6 encoding for the extracellular region of the receptor
(Fig. 1A). Other variants have been reported: three deletions and one de-
letion/insertion, all in the extracellular domain. About 50% of the muta-
tions described (known as “structural mutations”) involve cysteine
residues and are associated with a higher disease penetrance [3]. Cysteine
residues are known to be involved in intramolecular disulphide bonds
that are critical for the three-dimensional structure of the receptor, thus
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mutations that affect cysteine residues determine impaired conformation
and stability of the TNFRSF1A extracellular portion. Other genetic variants
that affect residues involved in the secondary structure of TNFRSF1A are
also known. These mutations introduce or remove proline residues
(P46L, L67P, S86P, R92P), or affect hydrogen-bond stabilization of the re-
ceptor (T50M, 1170N) [14]. Moreover, several variants involving other
residues, also called non-structural mutations, are associated with milder
clinical manifestations [15]. Two of these are low-penetrance variants
(R92Q and P46L) that occur in 1-5% of the general population and show
distinctive clinical features [15,16].

There are currently no mutations that encode for a widely deleted
receptor, suggesting that the synthesis of the mutated receptor is im-
portant for disease pathogenesis.

3. TRAPS pathogenesis

TNF-a is a type Il transmembrane protein produced mainly by
monocytes and macrophages but also by other cell types including
lymphocytes, natural killer cells (NK) cells, polymorphonuclear leu-
kocytes, keratinocytes and astrocytes. TNF is a major cytokine in-
volved in systemic inflammation known to mediate a variety of
biological processes including apoptosis, cell proliferation, immune
modulation, inflammation, arthritis, autoimmune diseases and other
pathological conditions [17].

TNF-o transmits its signal by binding to two different cell surface
receptors, TNFRSF1A (or TNFR1, p55/p60-TNFR, CD120a) and TNFRSF1B
(or TNFR2, p75/80-TNFR, CD120b), which belong to the superfamily of
known receptors for TNF (Tumor Necrotic Factor Receptor Superfamily,
TNFRSF). These receptors, through the recruitment of various signalling
proteins, promote different signalling pathways leading to activation of
transcription factors such as nuclear factor-kB (NF-kB) and c-Jun/
activator protein 1 (AP-1), apoptosis and protein-kinase pathways acti-
vated by mitogens [18] (Fig. 1B).

TNFRSF1A is a member of the TNF receptor superfamily, a group of
proteins known to be involved in numerous processes including inflam-
mation, T-cell activation and B-cell homeostasis [19].

TNFRSF1A is a transmembrane protein characterized by an extracel-
lular domain, consisting of the tandem repeat of four cysteine-rich
subdomains (CRD1-4), a transmembrane region and an intracellular
death domain (death domain, DD). The N-terminal region of CRD1,
called the pre-ligand binding assembly domain (Pre-Ligand Assembly
Domain or PLAD), is known to mediate homotypic receptor interac-
tions, allowing efficient ligand binding and thus signal transduction
[13]. The extracellular domain is characterized by the presence of intra-
molecular disulfide bridges, which constitute the binding site for TNF
and also mediate self-assembly of TNFRSF1A. CRD3 and CRD2 domains
interact with trimeric TNF, resulting in recruitment of the adaptor pro-
tein TRADD through the cytoplasmic death domain (DD) of TNFRSF1A
[13,20]. TRADD in turn recruits other proteins to trigger the signal trans-
duction cascade that leads to activation of NF-kB and subsequently to
the production of proinflammatory cytokines, or alternatively the acti-
vation of caspase, resulting in apoptosis [21]. After TNFRSF1A receptor
activation, the extracellular portion of the receptor is shed from the
cell surface by metalloprotease cleavage (and released into the extracel-
lular compartment, leading to the formation of a pool of soluble
TNFRSF1A that binds circulating TNF, an important control strategy dur-
ing acute inflammation [22].

The pathogenic mechanism by which TNFRSF1A mutations lead to
the autoinflammatory phenotype of TRAPS is not well understood.
Several pathogenic mechanisms have been proposed in recent years,
but not all TNFRSF1A mutants shown similar defects in pathogenic
mechanisms.

It was initially hypothesised that TRAPS mutations either constitu-
tively determined activation of the TNFRSF1A or increased binding
affinity of the receptor to TNF-o, but results obtained from controls
and TRAPS patients’ PBMCs disallowed these hypotheses [5]. It was

then proposed that TRAPS mutations could be due to impaired
metalloprotease-dependent cleavage of TNFRSF1A that produces
soluble “shed” receptors [5]. In fact, it has been demonstrated that
patients with structural mutations including C33Y, T50M, C52F and
C88R demonstrated significantly reduced levels of soluble receptor in
serum compared to healthy donors, suggesting a key role for TNFRSF1A
in the development of symptoms related to TRAPS [2,3,5]. However,
some TRAPS patients have normal receptor shedding [3]. Moreover,
TNF- « blockage by means of the soluble p75 TNFR:Fc fusion protein
Etanercept is not always effective in reducing TRAPS symptoms [23,24].

In vitro studies suggest that TRAPS-associated TNFRSF1A muta-
tions are responsible for impaired TNF-a binding [10], abnormal
apoptosis [25] and altered NF-kB pathway [10,26] as well as defec-
tive TNFR trafficking to the cell surface [27] (Fig. 1C). Some of these
impaired mechanisms could be associated with the anti-inflammatory ef-
fect (e.g. less binding of TNF-a to the mutated receptor, less cell-surface
expression and decreased TNF-induced NF-kB activation). On the other
hand, several studies have shown characteristics of the mutated
TNFRSF1A pro-inflammatory effect, such as defective TNF-induced
apoptosis. Indeed, neutrophils and fibroblast from TRAPS patients who
have mutations of cysteine residues or interstitial deletion show de-
creased TNF-alpha-induced apoptosis [28].

To date, some TRAPS-associated mutations - in particular those
linked to intramolecular disulphide bond alteration - have been asso-
ciated with defective TNFRSF1A trafficking. In vitro experiments, in
combination with the molecular modelling of TNFRSF1A mutants,
have demonstrated that abnormal oligomerization of mutant recep-
tors results in their intracellular retention in the endoplasmic reticu-
lum (ER) [27]. Lobito et al in fact demonstrated that misfolding and
abnormal oligomerization of TNFRSF1A mutants result in retention
in the endoplasmic reticulum (ER), as well as inability to form soluble
receptors, and altered signaling.

Recently, the intracellular retention of TNFRSF1A mutant has/also
been confirmed in peripheral blood mononuclear cells of TRAPS patients
and in multiple cell types from two independent lines of knock-in mice
harbouring TRAPS-associated TNFRSF1A mutations [29]. In fact, in a recent
paper, Simon et al demonstrated that TRAPS-associated TNFRSF1A muta-
tions determined intracellular TNFRSF1A receptor accumulation, which
sensitized cells to the effects of other innate stimuli such as LPS (due to
spontaneously increased activation of MAPK), resulting in an excessive
pro-inflammatory response dependent on autocrine TNF-o secretion
[29]. These results suggest that the enhanced production of inflammatory
cytokines and chemokines secondary to low concentration of pro-
inflammatory stimuli (e.g. TNF-o and lipopolysaccharide, LPS) may play
a central role in triggering the inflammatory attacks associated with
TRAPS [29,30]. Moreover, Bulua et al demonstrated that mitochondrial
ROS are an important component of the inflammatory response, both in
normal cells and in the hyper-responsive TRAPS cells. They studied
blood mononuclear cells from TRAPS patients and mouse embryonic
fibroblasts (MEFs) from knock-in mice harboring TRAPS-associated
TNFRSF1A mutations [30]. In particular, Bulua et al found that TRAPS
cells showed altered mitochondrial function with enhanced oxidative
capacity and mitochondrial ROS generation, which in turn potentiated
pro-inflammatory cytokine production in response to LPS by means of
sustained MAPK activation [30] (Fig. 1D).

4. TRAPS clinical features

TRAPS is characterized by recurrent fever episodes which typical-
ly last 1 to 3 weeks on average; fever attacks recur at varying inter-
vals, generally longer than those seen in other SAIDs, and initiate
with muscle cramps or myalgia that migrates in a centrifugal pattern,
followed by fever with skin, joint, abdominal and ocular manifesta-
tions [1-3]. Recurrent inflammatory episodes occur either spontaneous-
ly or after minor triggers, such as local injury, minor infection, stress,
exercise and hormonal changes. The most common skin manifestation
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is centrifugal migratory erythematous rash, which overlies an area
affected by myalgia; this type of lesion is painful and warm to the touch.
Skin lesions may also include erysepela-like erythema, edematous
plaques and urticarial lesions. TRAPS skin lesions are characterized by a
dermal perivascular lymphocytic and monocytic infiltrate [31]. Early
lesions consist of erythematous macules and papules, individual or in
groups. As these lesions progress, they expand at the periphery, coalesc-
ing into large patches or plaques. Myalgia also displays centrifugal migra-
tion and is due to a monocytic fasciitis [32]. Eye involvement can manifest
in the form of conjunctivitis, periorbital edema or uveitis [3]. Abdominal
pain may occur and is due to inflammation of the peritoneal cavity and
abdominal wall muscles. Arthralgias are common, and in rare cases
non-erosive arthritis may be present, mainly affecting single large joints.

About 25% of TRAPS patients carrying mutations involving cyste-
ine residues may, over time, develop kidney amyloidosis (versus 2%
of patients carrying low-penetrance mutations), usually manifesting
with proteinuria [33].

The average age at disease onset is around 3, but many diagnoses have
been made in adolescents or adults [1,4,16,34]. The low-penetrance
TNFRSF1A variants may contribute to the development of the disease dur-
ing adulthood [15]. Adult-onset TRAPS patients may present a phenotype
that mimics other autoinflammatory disorders such as familial Mediterra-
nean fever (FMF,) even in terms of the duration of inflammatory attacks,
which can be short, frequently leading to misdiagnosis and improper
management [34]. Low-penetrance TNFRSF1A variants may also cause
oligosymptomatic TRAPS and atypical inflammatory responses, including
cardiac diseases such as myocarditis and pericarditis as the only clinical
manifestation [1]. We recently identified low penetrance TNFRSF1A mu-
tations in about 6% of unselected patients affected with idiopathic recur-
rent pericarditis (IRAP). We therefore suggested possible clues to detect
TRAPS among IRAP patients [35].

TRAPS patients have also been reported to have an increased risk
of cardiovascular diseases such as atherosclerosis and acute myocar-
dial infarction [24].

In recent years, scientific interest has increased dramatically, since
several mediators secreted by adipose tissue known as adipokines, such
as leptin and adiponectin, have been described to have proinflammatory
properties and also to be associated with increased cardiovascular risk in
patients affected with chronic inflammatory disorders [36]. We recently
showed that serum leptin levels significantly correlate with TRAPS
severity, and in addition, that serum adiponectin levels are significantly
increased in TRAPS patients with reactive amyloidosis (unpublished,
manuscript submitted).

However, whether leptin and adiponectin are responsible for in-
creased cardiovascular risk in TRAPS patients still remains to be
investigated.

5. Laboratory investigations

In TRAPS, laboratory tests commonly reveal increases in indicators
of inflammation during each acute inflammatory episode; in particu-
lar, marked increases are observed for erythro-sedimentation rate
and C-reactive protein, as well as fibrinogen and haptoglobin, which
characteristically return to normal levels during non-acute intervals.
These increases can also be associated with abnormalities in blood
cell count, such as neutrophil leukocytosis, thrombocytosis and
hypo- or normochromic anemia, which is typical of chronic inflam-
matory diseases. Also fairly frequent are findings of polyclonal
hyper-gammaglobulinemia due to stimulation of immunoglobulin
synthesis by numerous proinflammatory cytokines, such as IL-6.

Acute-phase reactants are often elevated in patients with TRAPS
even between fever attacks, although at a lower level than during at-
tacks, but the most determinant laboratory element of the quiescent
phase is the finding of low serum levels of the soluble TNF receptor
(<1 ng/ml), as the illness is linked to a defective release of the receptor
from cell membranes [2]. Serum amyloid-A (SAA) is an acute-phase

protein, synthesized and secreted by the liver upon stimulation by
proinflammatory cytokines as IL-1, IL-6 and TNF-c. Its amino-terminal
fragment may be deposited in various organs in the form of amyloid
fibrils, leading to the development of AA-amyloidosis. The measure-
ment of serum SAA is a useful diagnostic aid: elevated concentrations
are associated with a risk of progressive amyloid-fibril deposits in
various parenchymas. SAA has been shown to be a useful parameter
in the evaluation of clinical activity in response to treatment [37].

Like that of SAA in inflammatory processes of various origins, the
role of the protein ST00A12 (or calgranulin C) has also been clarified
[38]: it is a calcium-binding protein expressed and secreted by neu-
trophil granulocytes which, through the NF-<B pathway, activates
the inflammatory response in the endothelial cells and leukocytes of
patients with CAPS. It has been demonstrated that determination of
serum S100A12 levels is closely correlated not only with the disease
activity, but also with the clinical efficacy of therapy, providing a reli-
able new marker for future utilization [38].

6. TRAPS treatment

TRAPS treatment proves more challenging than that of other
autoinflammatory syndromes due to the wide-ranging genetic het-
erogeneity and to the protean clinical phenotype: some patients ex-
perience significant disability over time or develop signs of renal
amyloidosis, requiring novel treatment strategies with the aim of bet-
ter long-term disease control. Goals of therapy for TRAPS are: i) to
control symptoms, ii) to improve patients’ quality of life, iii) to pre-
vent long-term complications.

There are patients who gain some symptomatic relief from
high-dose non-steroidal anti-inflammatory drugs, whilst colchicine
or immunomodulators such as methotrexate, cyclosporine and tha-
lidomide produce little benefit. Inflammatory attacks usually respond
to corticosteroid administration, but often require increasing doses,
especially in patients with frequent relapses or continuous symp-
toms, who become prone to metasteroidal co-morbidities [5,37].

The identification of TNFRSFIA mutations as the genetic cause of
TRAPS coincided with the wider use of biological agents in medicine
and raised the possibility that blocking TNF - even though TNF is not in-
creased in most patients - [39] could potentially represent the primary
therapeutic goal in TRAPS, thus suggesting new treatment choices for
this complex disease.

Anti-TNF therapy in TRAPS has been based on etanercept, a re-
combinant human TNFR (p75)-Fc fusion protein comprising two re-
ceptors linked by an IgG, Fc fragment.

In contrast, the administration of other anti-TNF agents, such as
infliximab, a mouse-human chimeric monoclonal IgG; antibody to
TNF, or adalimumab, a fully humanized anti-TNF monoclonal antibody,
may lead to enhanced anti-apoptotic activity, over-secretion of
pro-inflammatory cytokines (IL-1, IL-1R, IL-6, IL-8, and IL-12) [10] and
paradoxical exacerbation of the TRAPS clinical picture [40,41]. Differ-
ences in response to treatment with different TNF-inhibitors seem to
be related to the more stable binding complexes with soluble TNF and
to their much higher binding avidity to transmembrane TNF of mono-
clonal antibodies than etanercept [42]. Moreover, it has been hypothe-
sized that mutations altering the extracellular conformation of
TNFRSF1A fail to shed infliximab-bound TNF/TNFRSF1A from the cell
surface, thus leading to the induction of inflammatory responses [40].

The efficacy of etanercept has been shown in single patients and/or
in case-series of patients of different ages with fully penetrant TRAPS
phenotypes, as evidenced by decreased frequency of attacks and/or de-
creased severity of disease [43-45]. In a recently reported case series of 7
patients affected with TRAPS who were treated with etanercept for
24 weeks, although the drug did not completely eliminate inflammatory
attacks, it was able to reduce disease activity, in terms of acute-phase re-
sponse as well, and allowed for reduction of corticosteroid dose adminis-
tration in all cases [45].
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However a decrease in responsiveness to etanercept over time has
been described, and it may be due to a non-specific action of etanercept
in TRAPS; its efficacy may reflect ‘generic’ anti-inflammatory proper-
ties [2,46]. Etanercept-resistant patients have also been reported [47].

Bulua et al recently showed that etanercept reduces symptoms and
serum inflammatory markers of TRAPS in a dose-dependent manner,
but does not completely normalize symptoms or acute-phase reactants
[41]. Long-term adherence to etanercept is poor, since a significant
number of patients need to switch to anti-IL-13 therapy; however,
remaining on etanercept may provide continued symptomatic benefit
[41].

Since IL-6 levels may be elevated in TRAPS [39], it has been hy-
pothesized that tocilizumab, a humanized monoclonal antibody that
binds specifically to both soluble and membrane-bound IL-6 recep-
tors and inhibits IL-6 receptor-mediated signalling, might be effective
[48]. Recently, a 52-year-old TRAPS patient resistant to etanercept
and anakinra, was administered tocilizumab for 6 months. The treat-
ment aborted an evolving acute attack and also prevented further at-
tacks. Moreover, the acute-phase response diminished significantly
during treatment. However, cytokine levels were not reduced. This
case supports the notion of a prominent role for IL-6 in mediating in-
flammatory attacks in TRAPS, but blockage of IL-6 does not seem to
affect the underlying pathogenesis.

There are promising results deriving from the use of anakinra, a re-
combinant interleukin-1 receptor antagonist; in etanercept-resistant
patients, anakinra has recently been shown to prevent disease relapses
in the short-term, and to induce a prompt and stable disease remission
[49,50]; its long-term efficacy and safety in patients with and without
AA amyloidosis have also been recently described [50]. However, re-
fractoriness to anakinra has also been described in a patient carrying
the T50M mutation [51].

Long-lasting drugs targeting IL-1 such as canakinumab, a human
IgG1 anti-IL-13 monoclonal antibody, and rilonacept, dimeric glyco-
protein, consisting of human IL-1 receptor extracellular domains
and the Fc portion of human IgG1, might overcome the need for
daily injections.

7. Conclusions

Our understanding of the pathogenic mechanism underlying
TRAPS continues to grow thanks to recent studies of mouse models.
The mechanisms underlying this disease seem to be complex because
the underlying biology of impaired TNFRSF1A function in TRAPS may
be ligand-independent [29]. In fact, there is a growing consensus
among researchers that the hyper inflammation shown in TRAPS
cells is primarily independent of its TNF-a signalling function,
which may be due to enhanced production of inflammatory cytokines
and chemokines secondary to low concentration of pro-inflammatory
stimuli [29]. This condition could result in a positive feedback loop
through the cytokines produced by TRAPS cells, which could explain
the inflammatory response observed in TRAPS. The condition of cellu-
lar stress detected in TRAPS cells involves enhanced oxygen con-
sumption and ROS production [30]. Moreover, activation of ER stress
signalling pathways is another potential mechanism linked to enhanced
ROS production by means of unfolded protein response (UPR). Simon et
al did not observe activation or alteration of the classic UPR in heterozy-
gous TNFRSF1A-mutant cells or in monocyte-derived macrophages
from TRAPS patients [29]. However, an alternative UPR signalling that
involves low-level activation of ER stress signaling engaging XBP-1
could be implicated in TRAPS. This unconventional UPR activation was
described by Martinon et al in mouse macrophages, where TLR activa-
tion was associated with XBP-1 activation without activation of classic
ER stress-induced genes [52]. Hyper responsiveness to LPS has been
reported in TRAPS cells, indicating that unconventional UPR activation
could be involved in TRAPS.

To date, despite in the lack of literature on inflammasome activa-
tion in TRAPS, TRAPS patients treated with recombinant IL-1 receptor
antagonist (IL-Ra) have been shown to elicit a beneficial response
[49,50]. The link between inflammasome activation and TRAPS is
still unknown, however it is conceivable that an inflammasome acti-
vation stimuli such us ROS derived from mitochondrial or ER-stress
signals may be involved.

Take-home messages

* TRAPS is an autosomal dominant disorder caused by TNFRSF1A
gene mutations (12p13)

» TRAPS is the most variable and multifaceted autoinflammatory syn-
drome

* TRAPS diagnosis relies on mutational analysis and a compatible
clinical picture

 Etanercept has been shown to be efficacious in most TRAPS cases

« Etanercept efficacy might be non-specific; resistant patients have
been described

« Interleukin-1 inhibition has been shown to induce a stable disease
remission.
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