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TNF Receptor-Associated Periodic Syndrome (TRAPS)
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Abstract Tumor necrosis factor receptor-associated periodic syndrome (TRAPS)
is a representative of autoinflammatory diseases. We conducted a nationwide survey
for patients with TNFRSFIA variants in Japan. We obtained clinical and genetic
features of 51 patients from 33 independent families. The most common variant was
T61I (appearing in 49% of patients), and it was identified in 7 of 363 healthy con-
trols. The common clinical features of Japanese patients were fever of >38 °C
(100% of patients), arthralgia (59%), and rash (55%). The prevalence of abdominal
pain (36%), myalgia (43%), and amyloidosis (0%) was significantly lower in
Japanese patients than in Caucasian patients. Patients with TNFRSF 1A variants are
very rare in Japan, as in other countries, but there are a number of clinical and
genetic differences between Japanese and Caucasian patients.

Keywords Tumor necrosis factor receptor-associated periodic syndrome
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11.1 Introduction

Tumor necrosis factor receptor-associated periodic syndrome (TRAPS) is a repre-
sentative of autoinflammatory diseases. It is a rare disease, and has been reported
mainly in Caucasians [1]. However, as reports in Japanese also increased, the
Ministry of Health, Labor, and Welfare (MHLW) of Japan organized a study group
for TRAPS chaired by Professor Horiuchi of Kyushu University. A nationwide sur-
vey revealed that there are at least 33 families of TRAPS in Japan [2]. In this
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chapter, we first describe the disease concept and pathophysiology of TRAPS. Next,
the results of the nationwide survey and characteristics of TRAPS in Japan which
the nationwide survey revealed are described. TRAPS has been certified as
“Nanbyo” (intractable disease) on January 1, 2015.

11.2 Disease Concept

TRAPS is an autosomal dominant inherited autoinflammatory disease caused by
mutations of the TNF receptor super family 1A (TNFRSFIA) gene encoding type 1
TNF receptor (TNFRI1). Representative diseases of autoinflammatory diseases
involve familial Mediterranean fever (FMF), mevalonate kinase deficiency (MKD),
cryopyrin-associated periodic syndrome (CAPS) in addition to TRAPS, each of
which is characterized by recurrent inflammatory episodes with fever and various
organ involvements. The term autoinflammation was made to denote a group of
diseases without the usual features of autoimmunity (high-titer autoantibodies and
autoreactive T cells), which were subsequently recognized as disorders of the innate
immune system [3]. TRAPS was originally reported as familial perireticular amy-
loidosis, familial Hibernian fever (FHF), and autosomal dominant familial periodic
syndrome. In 1998, genome-wide association study revealed that both disease sus-
ceptibility loci of FHF and autosomal dominant familial periodic syndrome are
located on chromosome 12p3 [4, 5]. In 1999, mutations in the TNFRSFIA gene
were identified and led to the naming of TRAPS [6]. TRAPS is characterized clini-
cally by recurrent inflammatory episodes such as fever, myalgia, joint pain, rash,
periorbital edema, conjunctivitis, and serositis. Severe cases complicate amyloido-
sis. Although it often occurs in childhood, adult onset cases are also seen [1].

11.3 Pathophysiology

TNFRI1 is a transmembrane protein consisting of 455 amino acid (Fig. 11.1). The
extracellular domain of TNFR1 consists of four cysteine-rich domains (CRD1-4),
each of which contains three cysteine—cysteine disulfide bonds [7]. CRDI, also
known as the pre-ligand assembly domain (PLAD), mediates self-assembly in the
absence of ligand [8]. The ligand binding domains are made up of CRD2 and CRD3.
The intracellular region includes a death domain (DD) that can initiate signaling
cascades for both inflammation and apoptosis. Soluble TNFR1, corresponding to
TNFRI1 extracellular domain, is shed by proteolytic cleavage. The major TNFR1
cleavage site is in the spacer region adjacent to the transmembrane domain between
Asn-172 and Val-173, with a minor site between Lys-174 and Gly-175 [9].
TNFRSFIA consists of 10 exons. For example, the latter half of exon 2 and the first
half of exon 3 encode CRD1. Figure 11.1 shows the location of TNFRSFIA vari-
ants. TNFRSFIA variants seen in TRAPS patients are concentrated in exon 2, 3, and
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Fig. 11.1 Schematic representations of TNFR1 protein, TNFRSFIA gene and TNFRSFIA
sequence variants. TNFR1 is a transmembrane protein consisting of 455 amino acid. The extracel-
lular domain of TNFR1 consists of four cysteine-rich domains (CRD1-4). The intracellular region
includes a death domain (DD). The TNFRSFIA gene consists of 10 exons. The locations of
TNFRSFIA variants are shown. The numbering of the amino acids for TNFRSFIA has not fol-
lowed the general rule of starting with the translation initiator methionine, as most publications
have started numbering after the leading sequence, i.e., leucine at residue 30

4 encoding CRD1, CRD2, and CRD3. The numbering of the amino acids for
TNFRSFIA has not followed the general rule of starting with the translation initiator
methionine, as most publications have started numbering after the leading sequence,
i.e., leucine at residue 30. Also in this chapter numbering is done as such. The list of
variants of the genes responsible for autoinflammatory diseases, including TRAPS,
is maintained and updated in the Infevers database (http://fmf.igh.cnrs.fr/infevers).

Currently, the leading hypothesis of pathological mechanisms of TRAPS is the
defect of intracellular trafficking of mutated TNFR1 [10, 11]. The TNFRSFIA
mutation causes misfolding of the TNFR1 protein structure. The misfolding TNFR1
is not transported to the secretory pathway after the Golgi apparatus by the protein
quality control mechanism, resulting in intracellular retention of mutated TNFRI1 in
the endoplasmic reticulum (ER). Because of autophagic abnormality, mutated
TNFRI1 is not degraded, and accumulates in the ER [12]. Accumulation of mutated
TNFR1 enhances the production of reactive oxygen species (ROS) from mitochon-
dria. Mitochondrial ROS activates mitogen-activated protein kinase (MAPK)
through suppression of MAPK dephosphorylation [13]. Accumulation of mutated
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TNFR1 causes ER stress response and increases expression of ER stress-related
proteins such as Spliced X-box binding protein 1 (sXBP1). sXBP1 enhances inflam-
matory cytokine production induced by Toll-like receptor (TLR) stimulation in
ROS dependence [14]. By these mechanisms, inflammatory cytokine production
such as TNF-a, IL-6, and pro-IL-1 is induced against a small amount of lipopoly-
saccharide (LPS) stimulation that normally does not react.

The TNFRSF 1A mutations causing functional abnormalities such as intracellular
trafficking defect in TNFR1 are referred to as “structural mutations” [11].
Representatives of “structural mutations” are mutations of cysteine residues that
form disulfide bonds and the TS50M mutation which is a mutation of threonine resi-
due that form hydrogen bonds that are presumed to have a major influence on the
structure of TNFR1. TNFRSFIA mutations such as defects in cysteine residues and
the TS0M mutation have not been found in patients other than TRAPS patients and
asymptomatic patient relatives, whereas the R92Q and P46L variants are found in
allele frequencies of about 1% in the Caucasian general population. The R92Q and
P46L variants are associated with low penetrance and a mild TRAPS phenotype. A
few patients with R92Q and P46L develop amyloidosis [15]. Functional abnormali-
ties such as intracellular trafficking defect are not observed in the R92Q and P46L
TNFR1. The R92Q and P46L variants are referred to as “nonstructural” [11].

It is a matter of debate whether the P46L and R92Q variants really have a patho-
genic effect. In West African individuals without TRAPS-like symptoms, the allele
frequency of the P46L variant is as high as 9.8% [16]. The allele frequency of the
R92Q variant in children with periodic fever (2.45%) did not differ significantly
from the allele frequency in healthy subjects (2.25%) in Italy [17]. It has been sug-
gested that the R92Q variant might be a susceptibility factor in other inflammatory
diseases. The frequency of the R92Q variant tended to be higher in patients with
early arthritis, but this finding is a subject of controversy [18, 19]. The R92Q variant
was also significantly more frequent in patients with Behget’s disease, atherosclero-
sis, and idiopathic recurrent endocarditis than in healthy controls [20-22]. Genome-
wide association studies identified the R92Q variant as a genetic risk factor for
multiple sclerosis [23].

11.4 Diagnosis

TRAPS is diagnosed by genetic testing. Hull and colleagues have proposed
“Diagnostic indicators of TRAPS” composed of items including symptoms and
family history [1]. It should be noted that this is not a diagnostic criteria but a guide-
line for judging the indication of genetic testing. It is difficult to diagnose TRAPS
only by clinical findings. Clinical findings such as age of onset, clinical symptoms,
frequency and duration of inflammatory attack, severity of disease, and therapeutic
response vary considerably among patients [24]. There is a possibility of TRAPS
even in cases where symptoms such as myalgia and abdominal pain are main symp-
toms and fever is not observed or patients in whom disease course is continuous
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rather than periodic (recurrent). Atypical case was reported who was completely
asymptomatic until the development of amyloidosis [25]. Additionally, the
TNFRSFIA variants are often not identified in patients who are clinically consistent
as TRAPS. It was reported that TNFRSFIA variants were identified in 10 families
among 18 families in which multiple members had symptoms compatible with
TRAPS and only 4 of 176 subjects with sporadic TRAPS-like symptoms [26]. In
patients with recurrent inflammatory episodes, if etiologies such as infections, neo-
plasms, and other rheumatic conditions are unlikely, genetic testing of TNFRSFIA
should be considered.

11.5 Treatment

If inflammatory attack is mild and infrequent, you can treat only symptomatic relief
with NSAIDs alone. Colchicine and immunosuppressive agents such as methotrex-
ate and cyclosporin are considered ineffective [1].

The most common therapeutic agents are corticosteroids. After terminating the
attack using high dose corticosteroids, you should promptly taper and discontinue
corticosteroids. In some cases, it is difficult to taper and discontinue corticosteroids
because the required amount increases during the course or severe attacks occur
frequently. Corticosteroid complications such as osteoporosis are a major problem
in cases requiring high doses and long-term corticosteroid administration. For such
cases the use of biological agents should be considered [27, 28].

Currently, IL-1 inhibition is a first-line biological agent. A phase-II clinical study
demonstrated clear efficacy for canakinumab, leading to US Food and Drug
Administration (FDA) approval of the drug for the treatment of TRAPS [29]. Also
in Japan, canakinumab received approval for the treatment of TRAPS in December
2016.

Etanercept, one of TNF inhibitors, can be effective in some patients. However,
the response is partial and loss of efficacy occurs in most cases [30]. The use of
infliximab and adalimumab, which are TNF inhibitors, are associated with exacer-
bation of TRAPS and should be avoided [31-33]. Etanercept is a type 2 TNF recep-
tor-Fc fusion protein, while infliximab and adalimumab are a monoclonal antibody.
This structural difference may cause a difference in clinical effect.

11.6 Epidemiological Findings of TRAPS Before Our
National Survey

From Germany, an epidemiological national survey of pediatric patients was
reported in 2009 [34]. Monthly inquiries were sent to 370 children’s hospitals and
pediatric rheumatological outpatient clinics and to all 23 laboratories performing
genetic analyses for Hereditary periodic fever. In July 2003 to June 2006, they
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found 23 new patients. The incidence of TRAPS in German children was estimated
to be ~5.6 per 107 person-years, and it was concluded that TRAPS is a rare disease
in Caucasians. 19 (83%) of 23 cases had the R92Q variant, which is a variant of
uncertain pathogenic significance. If we consider only TNFRSFIA mutations with
clearly pathogenic significance, the incidence is even lower.

Case series of 158 patients was reported in 2013 from the Eurofever/
EUROTRAPS international registry, which is a web-based registry collected retro-
spective data on patients with TNFRSFIA sequence variants and inflammatory
symptoms [24]. The median age at which symptoms began was 4.3 years but 9.1%
of patients presented after 30 years of age. The most common 7TNFRSFIA variant
was R92Q (34% of cases), followed by TSOM (10%). Defect of cysteine residues
were found in 27% of cases. A family history was present in 19% of patients with
R92Q and 64% of those with other variants.

The first confirmed case of TRAPS in Japan was a female patient with the C70S
mutation and was reported in 2003 [35]. She was also the first case in an eastern
Asian population. Before our national survey, the number of Japanese patient with
genetically confirmed TRAPS were 18 patients from 9 independent families [36]. A
national survey for FMF was conducted twice in 2006 and 2009 and this revealed
that a significant number of patients with FMF exist in Japan and Japanese FMF
patients were clinically or genetically different from Mediterranean patients [37,
38]. With these backgrounds, our national survey was conducted.

11.7 Primary Survey

The MHLW study group for TRAPS conducted a national survey. In 2010, we
mailed a questionnaire to all 1718 internal medicine departments and 1182 pediatric
departments in hospitals with more than 200 beds, asking whether they had patients
in whom TRAPS was suspected from January to December 2009. Contacting hos-
pitals with more than 200 beds was determined to be enough to find patients with
undiagnosed TRAPS, because it was presumed that patients with undiagnosed
TRAPS are referred to large hospitals as patients with recurrent fever of unknown
cause. The criteria for TRAPS were not set and were left up to each doctor’s judg-
ment in order to widely screen patients in whom TRAPS was suspected. However,
to assist physicians with finding TRAPS patients, we advised recruiting into the
study patients who either (1) fulfilled Hull’s classification criteria for TRAPS [1] or
(2) presented atypical symptoms of juvenile idiopathic arthritis (JIA) or adult-onset
Still’s disease (AOSD). “Atypical disease” was defined as disease without chronic
arthritis or with recurrent inflammatory attacks. It is noteworthy that a number of
TRAPS patients were misdiagnosed as having atypical systemic JIA [39]. A total of
826 of 1718 internal medicine departments (48.1%) and 981 of 1182 pediatrics
departments (83.0%) responded to our questionnaire (Table 11.1). There were 263
patients in whom TRAPS was clinically suspected. The number of patients in whom
TRAPS was clinically suspected nationwide was estimated in units of institutions,
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Table 11.1 Results of mailed questionnaire survey to 2900 departments in the hospitals with more

than 200 beds
No. of
departments
reporting
Suspected No. of Estimated
No. of Response TRAPS reported | patient
departments | rate (n) % | patients patients | number
Internal | University |97 63 64916 32 49.3
medicine | hospitals
>500 beds | 304 155 50918 42 82.4
400-499 | 239 131 548113 24 43.8
beds
300-399 1490 216 443116 33 74.9
beds
200-299 588 261 44311 13 29.3
beds
Total 1718 826 48 |74 144 279.6
Pediatrics | University |97 76 80.8 | 21 35 43.3
hospitals
>500 beds | 262 212 80.9 16 24 29.7
400-499 197 181 91.8|13 18 19.6
beds
300-399 335 291 86.8 19 27 31.1
beds
200-299 294 221 75.1 111 15 20
beds
Total 1182 961 82.9 80 119 143.6
Total 2900 1807 62.3| 154 263 4232

assuming that there was a random response regardless of the number of patients.
That is, we weighted by the reciprocal of the response rate and estimated the total
number of patients by Stata version 11 (Stata Coop., Texas USA). As a result, it was
estimated that there were 423 patients in whom TRAPS was clinically suspected

nationwide.

11.8 Secondary Survey

We then asked the departments that replied that they had patients in whom TRAPS
was clinically suspected to provide detailed clinical information and a blood sample
for genetic testing. A total of 169 patients underwent genetic analysis in our study.
Genetic testing of a total of 359 healthy controls was also conducted. All individuals
were Japanese. The study was approved by the ethics committee of Kyushu
University. Written informed consent was obtained from each enrolled patient.
Screening for mutations of all the coding exons of the TNFRSFIA (exons 1-10),
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MEFV (exons 1-10), and MVK (exons 2-11) genes was performed by direct
sequencing. TNFRSFIA variants were identified in 10 patients from 10 independent
families. The T61I variant was found in 8 patients, while the V136M and S3211
variants were found in 1 patient each. All the patients were heterozygous for the
variants. Among the healthy controls, 7 of 363 individuals were heterozygous for
the T611 variant. There was no significant difference in the allele frequency of the
T611I variant between the patient group and the control group; however, there was a
trend toward an increased frequency of the T6I1I variant in the patient group
(p =0.071). TNFRSFIA variants other than the T611 variant were not identified in
healthy individuals. The R92Q and P46L variants, which are associated with low
penetrance and a mild TRAPS phenotype and are present in about 1% of the
Caucasian general population, were not observed in our patients or controls.

Although MEFYV variants/polymorphisms were found in many patients and
healthy individuals, mutations in exon 10, which are considered most pathogenic,
were found in only 2 of the 159 patients without any TNFRSFIA variants. One
patient was heterozygous for the Y688C MEFV mutation, but the patient was clini-
cally diagnosed as having AOSD. The other was heterozygous for the M6941 MEFV
mutation and satisfied the Tel Hashomer criteria for FMF [40]. Therefore, this
patient was diagnosed as having FMF. Heterozygous V109 L and D386N M VK vari-
ants were found in | patient each. One healthy individual was carrying the V109L
variant. The 2 patients with these MVK variants were not carrying any TNFRSFIA
variants. As MKD is an autosomal-recessive inherited disease, the MVK mutation
needs to be homozygous to cause the disease. Therefore, the pathogenic role of
these 2 variants is not clear.

In this study, we found 10 patients with TNFRSFIA variants, from 10 indepen-
dent families. In addition, we collected information on 17 patients from 13 indepen-
dent families with TNFRSFIA variants and symptoms of inflammation who had not
been described in the literature. A total of 27 patients from 23 families were shown
in Table 11.2. The C15Y, V125 M, V136 M, and S3211 variants were novel variants
found in this study. A literature search revealed that 24 additional cases from 11
families with TNFRSF I A variants and symptoms of inflammation had been reported
from Japan [35, 39, 41-48]. In total, clinical and genetic features of 51 patients from
33 independent families were obtained (Table 11.3).

11.9 Genetic Features of Patients with TNFRSF1A Variant
in Japan

Defects in cysteine residues and the TSOM variant referred to as “structural muta-
tions” were found in 33% of the 51 patients with TNFRSFIA variant. T611 was the
most common variant, found in 19 families, followed by the C30Y and T50M vari-
ants in two families each. The sporadic cases included 14 patients with the T611
variant and 1 patient each with the C15Y, N101K, V136M, and S3211I variants.
Among the sporadic cases, the parents of five patients with the T611 variant and the
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Table 11.3 Genotype of patients with TNFRSFIA variants in Japan

TNFRSF1A variant Family Cases Sporadic cases
CI5Y* 1 1 1
N25D? 1 1 0
C30Y 2 3 0
C30R 1 3 0
T50M 2 3 0
To1I* 19 25 14
C70G 1 3 0
C70S* 1 3 0
C88Y 1 1 0
NI101K® 1 1 1
V125M? 1 5 0
V136M? 1 1 1
S3211° 1 1 1
Total 33 51 18

Adapted from Clinical and genetic features of patients with TNFRSF1A variants in Japan: Findings
of a nationwide survey. Arthritis Rheumatol. 2016;68:2760-2771.
*TNFRSF1A variants that had not been reported outside Japan.

parents of 1 patient each with the C15Y and S3211 variants underwent genetic anal-
ysis. Both parents of 1 patient with the T611 variant was found to carry the variant,
and 1 parent each of the other 6 patients carried the variant. De novo mutations were
not found. The C15Y, N25D, T611, C70S, N101K, V125M, V136M, and S3211
variants were reported exclusively in Japan.

11.10 Clinical Features of Patients with TNFRSF1A Variant
in Japan

The main clinical findings in Japanese patients with TNFRSF 1A variants are a fever
of 38 °C (100% of patients), abdominal pain (36%), myalgia (43%), skin rash
(55%), conjunctivitis (18%), periorbital edema (9%), chest pain (14%), arthralgia
(59%), and headache (23%). No patient had amyloidosis. None of the Japanese
patients underwent any abdominal operation because of misdiagnosis. When we
classified the C15Y, T50M, and C70S variants as “structural mutations,” N25D,
T61I, N101K, V125M, V136M, and S3211 variants as other mutations, there was no
significant difference in clinical manifestations between patients carrying “struc-
tural mutations” and others, except for family history and age at onset. A positive
family history of recurrent inflammatory episodes of unknown cause and a disease
onset at age <20 years were significantly more frequent in patients carrying “struc-
tural mutations” than others (94.1% vs. 29.2% and 87.5% vs. 58.1%, each).

We compared clinical characteristics between patients in Japan and those regis-
tered in the Eurofever/EUROTRAPS international registry, the largest cohort of
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patients carrying TNFRSFIA, with patients from six European countries participat-
ing [24]. All of the patients in Japan showed a fever of 38 °C, which was signifi-
cantly more prevalent than the case in Europe (100% vs. 84%). In contrast, a number
of clinical symptoms were significantly less frequent in Japanese patients, including
abdominal pain (36% vs. 70%), myalgia (43% vs. 70%), and amyloidosis (0% vs.
10%). Clinical symptoms may be milder in Japanese patients than in Caucasian
patients. Interestingly, a national survey of FMF in Japan revealed that Japanese
FMF patients had a lower prevalence of abdominal pain and amyloidosis than
Mediterranean FMF patients [38]. The low prevalence of abdominal pain and amy-
loidosis in autoinflammatory diseases may be an ethnic characteristic of Japanese.

11.11 The Pathogenic Significance of the TNFRSF1A
Variants in Japan

Although the most prominent genetic characteristic in Japanese patients with
TNFRSFIA variants is the presence of the T611 variant, the most common variant in
Japanese patients, the pathogenic significance of this variant remains unclear. In our
16 patients carrying the T61I variant, two patients had the M6941 mutations of
MEFV. Their inflammatory symptoms were explained with the M6941 mutations of
MEFV. We considered the possibility that patients carrying the T611 variant had
other autoinflammatory disease-related gene mutations. We conducted genetic anal-
ysis of NLRP3, NOD2, PSTPIP1, PLCG2, NLRP12, ILIRN, NLRC4, and PSMBS in
addition to TNFRSFIA, MEFV, and MVK. These additional eight genes are sup-
posed to cover almost all of the genes responsible for autoinflammatory diseases
[49-53]. In our 16 patients carrying the T611 variant (patients 4—19 in Table 11.2),
we identified some additional variants. All variants except 1 were supposed to be
common variants according to the Exome Aggregation Consortium database (http://
exac.broadinstitute.org). Only patient 11 was carrying a rare NLRC4 variant,
L70F. Although NLRC4 mutations that have been reported to cause autoinflamma-
tion are located in the nucleotide-binding oligomerization domain coding region,
L70F is located in the caspase recruitment domain coding region [50-52]. Therefore,
the pathogenic role of L70F is not clear. In our 16 patients carrying the T611 variant,
except for two patients having the M6941 mutations of MEFV, we identified no
other pathogenic variants in a total of 11 autoinflammatory disease-related genes,
which might support a possible pathogenic role of the T611 variant.

Two-thirds of the patients carrying the T61I variant had sporadic illness. There
was no significant difference in the allele frequency of the T61I variant between
patients and controls; however, there was a trend toward an increased frequency of
the T611 variant in patients (p = 0.071). Considering that the sister of patient 6 was
homozygous for the T61I variant but was asymptomatic (Table 11.2), it may be
certain that the T611 variant does not have a potent pathogenic effect seen with
“structural mutations.” It is interesting that two patients having a combination of
heterozygous T611 and heterozygous M6941 mutations of MEFV had inflammatory
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episodes for up to 14 days, which is long compared to the typical FMF course,
which terminates within 3 days. It is possible that the T611 variant influences the
phenotype of the M694I mutation.

A small number of patients and none of healthy controls had the C15Y, N25D,
NI10IK, V125M, V136M, and S321I variants. Therefore, their pathogenic signifi-
cance could not be deduced from the penetrance level. We thought that it would be
useful to examine the cell surface and intracellular expression of variant TNFRI
proteins to assess their contribution to disease. We examined the effect on TNFRI
trafficking of variants by using the same experimental procedures as those described
previously [10]. We transfected expression vectors encoding wild-type or variant
TNFRI into human embryonic 293T cells. We assessed the cell surface expression
of receptors by using FACS analysis. Consistent with a previous observation, cells
transfected with C33Y or TS0OM TNFRI showed less cell surface expression than
cells transfected with wild-type or R92Q TNFRI. Cells transfected with the C15Y
variant showed decreased cell surface expression, in the same manner as the C33Y
and T50M variants. In contrast, cells transfected with N25D, T611, N101K, V125M,
V136M, and S3211 receptors showed cell surface expression at levels as high as
those in cells with the wild-type or R92Q receptor. This result suggests that the
C15Y variant has the same pathogenic significance as the other “structural muta-
tions.” In contrast, the N25D, T611, N101K, V125M, V136M, and S3211 variants
should be distinguished from “structural mutations.”

11.12 Diagnostic Indicators of Japanese TRAPS

Because the rate of mutation detection is low (<20%) among patients having symp-
toms consistent with autoinflammatory diseases, A diagnostic score to predict the
probability of a positive genetic test result for any of the TNFRSFIA, MEFV, and
MVK genes has been proposed by Gattorno et al. [54]. Most of the patients in that
study were children age < 18 years and of Italian origin, which is a different popula-
tion from that of our patients. In addition, abdominal pain, which was less frequent
in Japanese patients with TNFRSF 1A variants, was included in the calculation as an
important predicting factor. We therefore considered that this scoring system was
not applicable to our patients.

In order to identify sensitive and specific markers for detecting TNFRSFIA
mutations in our Japanese patients, the clinical features of the patients carrying
TNFRSFIA “structural mutations” (n = 17) and those without any TNFRSFIA
mutations/variants (n = 146) were compared to elucidate variables for obtaining
positive results by genetic analysis of TNFRSFIA. Using univariate analyses, we
identified a positive family history of recurrent inflammatory episodes of unknown
cause and a disease onset at age <20 years as clinical parameters predicting positive
results of genetic analysis. Multivariate logistic regression analysis showed that
only a positive family history of recurrent inflammatory episodes was strongly asso-
ciated with the possibility of obtaining a positive result for “structural mutation” of
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the TNFRSFIA gene. There were no significant differences in symptoms such as
fever, abdominal pain, myalgia, and skin rash. In our Japanese cohort, when the
patient had a family history of recurrent inflammatory episodes, the sensitivity was
94.1% and the specificity was 89.7% for the probability of carrying TNFRSFIA
“structural mutations.” Further validation of this finding is needed with another
patient cohort.

On the basis of these results, TRAPS diagnostic criteria, which are conditions for
certification of designated intractable diseases “Nanbyo” and chronic specific dis-
eases for children, were created. By satisfying this, patients can receive public med-
ical expense subsidies. Repeated symptoms of inflammation more than 6 months
are essential conditions and genetic testing is recommended when satisfying supple-
mentary items such as family history. The final diagnosis is by genetic testing.
Interpretation of genetic test results requires consultation with experts.

11.13 Conclusion

We conducted a nationwide survey for TRAPS for the first time in Japan or Asia
overall. The incidence of patients with TNFRSFIA variants in Japan was rare, as in
other European countries, but a number of clinical and genetic features of Japanese
patients were different from those of Caucasian patients.

Many of the TNFRSFIA variants identified in Japan, including the T611 variant,
have an uncertain pathogenic significance. It is considered essential for the under-
standing of Japanese TRAPS to clarify the pathogenic significance of these
variants.
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