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Abstract Tumor necrosis factor receptor-associated peri-
odic syndrome (TRAPS), caused by mutations in the
TNFRSF1A gene, is the most frequent autosomal domi-
nant autonflammatory disease displaying a relevant risk
of reactive AA amyloidosis, if left untreated. Our report
deals with one adult with TRAPS complicated by
amyloidosis-related renal failure, treated with the recom-
binant human interleukin-1 receptor antagonist anakinra at
a higher than conventional dosage. This treatment did not
present any adverse event and led remarkably to the dis-
appearance of all TRAPS-related manifestations and
prompt decrease of laboratory abnormalities, including
proteinuria. A review of the medical literature has been
also considered to evaluate efficacy and safety of
interleukin-1 inhibition in patients with TRAPS.
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Introduction

Tumor necrosis factor receptor-associated periodic syndrome
(TRAPS), caused by mutations in the TNFRSF1A gene, is the
most frequent autosomal dominant autoinflammatory disease
[1]. Commonly, TRAPS starts with recurrent episodes of high
fevers occurring every 5–6 weeks, generally lasting up to
3 weeks, associated with protean manifestations including
muscle cramps, skin signs, periorbital edema, arthritis, ab-
dominal, and/or chest pain [2–7]. Treating TRAPS is usually
more challenging than other autoinflammatory disorders, due
to its highly variable clinical spectrum. Primary target of treat-
ment should be represented by the control of clinical manifes-
tations and laboratory abnormalities, improvement of patients’
quality of life, and prevention of long-term complications, first
of all, reactive AA amyloidosis [8]. Currently, interleukin
(IL)-1 inhibition represents the mainstay of therapy for
TRAPS patients [9]. However, although a reduced drug clear-
ance may theoretically increase the probability for adverse
events in patients with impaired kidney function, to the best
of our knowledge, no data are available about the use of IL-1
inhibitors in TRAPS patients with amyloidosis-related renal
failure. Therefore, we herein present one TRAPS patient with
systemic amyloidosis and severe renal impairment who was
treated with the recombinant human IL-1 receptor antagonist
anakinra (ANA).

Case report

A 59-year-old Caucasian woman came to our attention for a
history of recurrent fever, arthralgia, severe myalgia in lower
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limbs, migratory erythematosus rashes, and abdominal pain
since she was 2. During adult life, symptoms had become
milder, with a chronic course and persistence of widespread
muscle pains and occasional low-grade fevers. At 58 years,
severe proteinuria in the nephrotic range (25–18 g/day) was
documented after the onset of perimalleolar edema.
Additional laboratory assessment showed increased erythro-
cyte sedimentation rate (ESR, 112 mm/h), C-reactive protein
(CRP, 4.4 mg/dl), serum amyloid-A (SAA, 173.4 mg/l), blood
urea nitrogen (40 mg/dl), serum creatinine (2.52 mg/dl), se-
rum proteins (5.4 g/dl), and glomerular filtration rate (GFR,
14.58 ml/min). Moreover, full laboratory and instrumental
screening tests ruled out infectious, neoplastic, and autoim-
mune diseases.

Kidney ultrasound detected a loss of cortical-parenchymal
differentiation with several isoechoic non-vascularized cysts,
while a renal biopsy documented severe amyloidosis. On the
basis of these findings and previous clinical presentation, a
genetic test was performed to investigate autoinflammatory
diseases: a T50M mutation was identified in the TNFRSF1A
gene. Consequently, diagnosis of TRAPS with renal AA am-
yloidosis was made, and ANA therapy was started at the stan-
dard dose of 100 mg/day subcutaneously. After a short time,
ANA dosage was increased to 200 mg/day because of the lack
of a clear clinical and laboratory efficacy, bringing about the
disappearance of all TRAPS-related clinical symptoms and a
prompt decrease of ESR (33 mm/h), CRP (0.41 mg/dl), and
SAA (14.34 mg/l). Furthermore, although GFR remained un-
changed, proteinuria gradually decreased up to 7.13 g/24 h
over a 6-month period. During the following year, ANA ta-
pering was gradually started, firstly to 150 mg/day and then to
the standard dosage of 100 mg/day without experiencing any
TRAPS flare. To date, the patient is symptom-free and sero-
logically stable after a 20-month period of ANA treatment.

Discussion

Over the past years, the inhibition of tumor necrosis factor-α
has represented the first-line treatment option for TRAPS pa-
tients. Specifically, etanercept (ETN) has proven to be effec-
tive in two small prospective studies with a significant, al-
though not complete, improvement of symptoms and inflam-
matory parameters. However, a loss of efficacy has also been
identified over time, justifying the necessity of discontinuation
in some cases [10–16]. In addition, the role of ETN in
preventing or inducing a regression of reactive AA-
amyloidosis remains controversial [17, 18]. More recently,
laboratory and clinical evidences have disclosed the role of
IL-1β in the pathogenesis of TRAPS, identifying IL-1 inhibi-
tion as a rational treatment choice for this disease. In particu-
lar, ANA revealed to be a valid and reliable weapon for both
management of acute clinical manifestations and prevention

of long-term TRAPS complications, including systemic AA-
amyloidosis [9]. About this, according to a small retrospective
study [10], ANA seemed to be superior to ETN, and good
results were also obtained in patients with a previous loss of
efficacy to ETN [13]. Notably, ANA has also revealed a good
safety profile in relationship with the low frequency of adverse
events and the relatively low risk of infections [19–23].

Always within IL-1 inhibition, according to small studies
and case reports, good results have also been obtained with the
fully human anti-IL-1β monoclonal antibody canakinumab
(CAN), which was effective in controlling TRAPS symptoms,
improving patients’ quality of life, and inducing the downreg-
ulation of IL-1-related pathways [24–29].

Although IL-1 inhibition has shown good maneuverability
in terms of dose adjustments after a lack or inadequate efficacy
[19], only few data are available on the safety of anti-IL-1
treatment in patients with severe kidney failure. In this regard,
since renal excretion is the main route of elimination of ANA,
a decrease in renal function entails a proportionate contraction
of drug clearance with a higher tissue concentration and lon-
ger half-life [30–33]. For these reasons, the occurrence of side
effects could be facilitated by the increased bioavailability of
the drug, and ANA is indeed contraindicated in patients with
severe impairment of renal function (GFR <30 ml/min).
However, the few data currently available on ANA employ-
ment in cases of severe kidney impairment do not show in-
creased occurrence of adverse events [34–37]. In particular,
based on a retrospective analysis of 12 gout patients with
severe kidney failure and other comorbidities, ANA showed
to be well-tolerated in spite of one de novo leukopenia, devel-
oped within 24 h from the first ANA administration and one
herpes zoster occurring 1 day after completing a 6-day course
of ANA. Nevertheless, although the majority of patients pre-
sented an active infection prior to receiving ANA, this treat-
ment did not appear to affect the response to antibiotic therapy,
and one patient with multidrug-resistant tuberculosis received
ANA prior to initiating antibiotic treatment without any wors-
ening of tubercular disease [34]. Similarly, no adverse events
were reported in small groups of patients treated with ANA
and affected by renal amyloidosis related to familial
Mediterranean fever [35, 36].

By presenting this case report, we remark the safety of IL-1
inhibition in one patient with end-stage kidney failure due to
TRAPS-related amyloidosis, even when ANA was adminis-
tered at double the standard dosage. However, in our patient,
the clinical context required a specific treatment with IL-1
inhibition in order to solve systemic inflammation and contain
amyloid deposition. Actually, clinical and serological remis-
sion was achieved in our patient without further compromis-
ing GFR and with no side effects. In addition, in line with our
recent analysis on IL-1 inhibition in patients with different
inflammatory disorders [19], increasing the dosage—after an
initial lack of efficacy—proved to induce a complete clinical
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response. Moreover, the gradual tapering of ANA allowed a
stable disease control despite the initial poor response. As a
result, beyond the favorable impact of IL-1 blockade on pro-
teinuria, confirmed also by other case reports [37–41], IL-1
inhibition might facilitate the access to kidney transplantation
by stabilizing the inflammatory clinical framework in patients
with autoinflammatory diseases complicated by severe renal
amyloidosis [35].

In conclusion, we report about the safety of ANA admin-
istered up to 200 mg/day in one patient with TRAPS compli-
cated by renal amyloidosis and severe kidney failure without
recording any adverse event. Although wider clinical trials are
required to take firm conclusions on this issue, the data avail-
able so far suggest that administration of ANA in patients with
impaired renal function does not necessarily increase the risk
of occurrence of adverse events.
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