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Abstract
Purpose of Review We focus on recent advances in diagnosis
and therapeutic strategies, as well as on pathogenesis of
Schnitzler syndrome.
Recent Findings New diagnostic criteria were established,
and their external validity was assessed in a retrospective co-
hort study. The cytokine interleukin-1 (IL-1) plays a crucial
role in the pathogenesis of the Schnitzler syndrome, and this
explains the spectacular efficiency of IL-1 blocking therapies.
Summary The Schnitzler syndrome is now considered as a
late-onset acquired autoinflammatory syndrome in which the
cytokine IL-1 plays a crucial role. IL-1 blocking therapies are
efficient on the inflammation-linked symptoms but not on the
monoclonal component. Therefore, they probably don’t re-
duce the risk of the development of lymphoproliferative dis-
orders that remains the main prognostic issue. The link be-
tween autoinflammation and the monoclonal component
needs to be further elucidated.
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Introduction

The Schn i t z l e r s ynd r ome i s a r a r e a c qu i r e d
autoinflammatory syndrome, first described in 1972 by
Liliane Schnitzler [1]. Its main clinical features are urti-
carial rash, bone and/or joint pain, enlarged lymph nodes,
and fever. I t i s assoc ia ted wi th a monoc lona l
gammopathy, typically of IgM type, sometimes of IgG
type (variant Schnitzler syndrome).

The Schnitzler syndrome’s pathophysiology has not yet
been elucidated. Particularly, it is not yet known if there is a
link between the monoclonal gammopathy and the clinical
signs.

Nevertheless, Schnitzler syndrome is a typical example of a
monoclonal gammopathy of cutaneous/clinical significance as
recently outlined [2••].

The clinical similarities of the Schnitzler syndrome with
other genetically determined autoinflammatory syndromes
such as cryopyrin-associated periodic syndromes (CAPS)
could be a useful clue to understanding Schnitzler syndrome’s
pathogenesis.

The main complications of the Schnitzler syndrome are
the development of a lymphoproliferative disorder in
about 15 to 20% of cases and rarely AA amyloidosis in
untreated patients.

Treatment of the Schnitzler syndrome relies on IL-1
blocking agent that led to a significant improvement in patient
care, allowing complete control of clinical symptoms.
However, treatment is only suspensive and symptoms always
recur when the treatment is stopped.

Over the past few years, advances have been made in the
management and the comprehension of the Schnitzler syn-
drome. Herein, we have reviewed the published literature on
Schnitzler syndrome since 2011.
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Material and Methods

In April 2017, a PubMed search using the keywords
“Schnitzler syndrome” and “Schnitzler’s syndrome” was per-
formed to retrieve all articles. Relevant articles in English and
French published since 2011 were analyzed. Only patients that
fulfilled the Strasbourg criteria (Table 1) or the Lipsker criteria
(Table 2) were included. Hence, if the paraprotein was lack-
ing, the patients were excluded.

Physiopathology

The pathogenesis of the Schnitzler syndrome remains incom-
pletely understood. Many features indicate that the Schnitzler
syndrome is an acquired autoinflammatory disorder. It shares
many clinical and biological characteristics with genetically
determined autoinflammatory syndromes such as CAPS,
which is caused by activating mutations in the NLRP3 gene
(nucleotide-binding oligomerization domain-leucine-rich re-
peats containing pyrin domain 3). In both disorders, patients
have recurrent fever, urticarial eruption with a neutrophilic
infiltrate on biopsy, neutrophilia, and an increase in C-
reactive protein (CRP). No germline NLRP3 mutation has
been reported in the Schnitzler syndrome, but somatic mosa-
icism of NLRP3 mutations in the myeloid lineage was report-
ed in two patients with variant (IgG) Schnitzler syndrome [3].
However, the authors of this review rather consider these two
cases as authentic mosaics of CAPS.

Increased IL-1β and IL-6 secretion by lipopolysaccharide-
stimulated peripheral blood mononuclear cells was reported
[4, 5]. Moreover, IL-6 levels in serum seem to be correlated
with disease activity. Dermal mast cells could be the source of
IL-1β in patients with Schnitzler syndrome [6]. Neutrophils
are then recruited and produce IL-17.

Furthermore, IL-1β suppresses IL-10 production by Th17
cells [7]. Recently, it has been demonstrated that in the
Schnitzler syndrome, systemic overproduction of IL-1β re-
sults in a profound loss of anti-inflammatory Th17 cell func-
tionalities [8]. IL-1β blocking therapy seems to restore IL-10
expression and regulatory properties of Th17. This could have
an important implication in the development of new therapeu-
tic strategies.

The role of the IgM paraprotein in the pathogenesis of the
Schnitzler syndrome remains unclear. It is still not known
whether the paraprotein is the cause or the consequence of
the disease process, as it is still not known whether it precedes
or follows the very first clinical signs. Delayed development
of an IgM paraprotein approximately 4 years after the first
clinical symptoms has been reported in one patient [9]. The
observation of an association between Waldenström’s macro-
globulinemia and mutations in MyD88 [10] raised the ques-
tion of a potential link between IgM paraprotein and

autoinflammation in the Schnitzler syndrome. Indeed,
MyD88 is a toll-like receptor signal transduction molecule
that acts as an adaptor in IL-1 signaling by interacting with
IL-1 receptor complex and IL-1 receptor-associated kinase.
Thus, increased IL-1 stimulation could contribute to clonal
IgM production.

Epidemiology

The first cases of Schnitzler syndrome were described in
Europe, mainly due to a better knowledge of the disease in

Table 1 Lipsker diagnostic criteria of Schnitzler syndrome according
to Medicine (Baltimore) 2001;80:37–44

Urticarial rash and monoclonal IgM component and at least 2 of the
following criteria:

Fever

Arthralgia or arthritis

Bone pain

Palpable lymph nodes

Liver or spleen enlargement

Elevated ESR

Leukocytosis

Abnormal findings on bone morphologic investigations

Table 2 Strasbourg diagnostic criteria of Schnitzler syndrome
according to Allergy 2013;68:562–568

Obligate criteria

Chronic urticarial rash and

Monoclonal IgM or IgG

Minor Criteria

Recurrent fevera

Objective findings of abnormal bone remodeling with or without bone
painb

A neutrophilic dermal infiltrate on skin biopsyc

Leukocytosis and/or elevated CRPd

Definite diagnosis if

Two obligate criteria AND at least two minor criteria if IgM and three
minor criteria if IgG

Probable diagnosis if

Two obligate criteria AND at least one minor criteria if IgM and two
minor criteria if IgG

aMust be >38 °C and otherwise unexplained. Occurs usually—but not
obligatory—together with the skin rash
bAs assessed by bone scintigraphy, MRI, or elevation of bone alkaline
phosphatase
c Corresponds usually to the entity described as “neutrophilic urticarial
dermatosis” (Medicine 2009;88:23–31); absence of fibrinoid necrosis and
significant dermal edema.
d Neutrophils >10,000/mm3 and/or CRP >30 mg/l
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this continent. By now, there have been about 300 cases re-
ported in literature [11•] all over the world including Japan
[12] and Australia [13]. The Schnitzler syndrome does not
seem to predominate in certain ethnic subgroups. There is a
slight predominance of the disease among males. To our
knowledge, no pediatric case has ever been reported.

Diagnostic Criteria

The Schnitzler syndrome is characterized by a recurrent fe-
brile urticarial eruption, joint and/or bone pain, enlarged
lymph nodes, hepatomegaly, and/or splenomegaly. The pres-
ence of a monoclonal gammopathy, mainly of IgMκ type, is a
defining criterion. It can be associated with elevated markers
of inflammation such as CRP or leukocytosis. There is no gold
standard to diagnose the Schnitzler syndrome, and a number
of diseases must be ruled out before considering the diagnosis,
especially adult-onset Still’s disease (AOSD), CAPS (includ-
ing chronic infantile neurologic cutaneous and articular syn-
drome, Muckle-Wells syndrome), lymphoma, and
Waldenström’s disease. In 2001, Lipsker et al. [14] established
the first diagnostic criteria (Table 1). To do so, they carefully
analyzed all published cases at this time and four new of their
own cases. These criteria were revised in 2013 by an expert
meeting in Strasbourg [15], and they are known as the
“Strasbourg criteria” (Table 2). In 2016, a multicentric study
was published [16••], validating for the first time the two sets
of criteria. They were applied on patients with Schnitzler syn-
drome and relevant controls including patients with AOSD,
CAPS, and Waldenström’s disease. It appeared that both were
reliable and discriminating for the diagnosis of the Schnitzler
syndrome, confirming their validity in real-life patients.

Clinical Signs

Onset Manifestations

Median age at clinical onset is 55 years. The first clinical signs
are generally urticarial rash, mainly associated with recurrent
fever or joint pain. Clinical findings at onset of Schnitzler
syndrome can be less specific such as recurrent fever alone,
bone and/or joint pain, fatigue, or loss of weight.

Rash

By definition, urticarial recurrent rash is present in all patients,
mostly on the trunk and limbs. Most of the time, the eruption
consists of rose or red macules or gently raised papules or
plaques (Fig. 1). It can be slightly itchy. It lasts less than
24 h and the frequency of the eruption is variable. The erup-
tion can be exacerbated by stress or physical exercise.

Sometimes, a halo of vasoconstriction can be observed, as
well as dermographism. Angioedema is not common.

The histopathological findings are important, and skin bi-
opsy should be performed on a recent lesion, as the presence
of a neutrophilic dermal infiltrate on skin biopsy is now a
minor criterion of the Strasbourg criteria. The most typical
skin finding is a neutrophilic urticarial dermatosis as described
in 2009 [17], namely a perivascular and interstitial infiltrate of
neutrophils with leukocytoclasia but without vasculitis or der-
mal edema (Fig. 2). Neutrophilic epitheliotropism, especially
around sweat glands, is suggestive [18]. A similar rash can be
observed in AOSD and lupus erythematosus [17, 19]. Another
histopathological finding is vasculitis, reported in up to 20%
of cases [11•], but it may be overestimated as reevaluation of
several of them revealed the absence of fibrinoid necrosis of
the vessel walls [20]. Very subtle histopathological findings,
such as a mild mononuclear cell perivascular infiltrate, have
been reported [21].

Fig. 1 Clinical aspect of the urticarial recurrent rash in a patient with a
Schnitzler syndrome. Red macules or gently raised papules and plaques
of the trunk and limbs

Fig. 2 Histopathological aspect of neutrophilic urticarial dermatosis in a
patient with Schnitzler syndrome. Perivascular and interstitial infiltrate of
neutrophils with leukocytoclasia but without vasculitis or dermal edema
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Other Clinical Signs

Recurrent fever is present in a majority of patients [16••],
usually simultaneously with rash and joint and/or bone pain.
Joint and/or bone pain occurs in about 40% of patients, mostly
on the lower limbs. Other common clinical signs are asthenia,
loss of weight, myalgia, or headache. Enlarged lymph nodes
and splenomegaly and/or hepatomegaly could be more unusu-
al than previously thought [11•].

Biological Signs

By definition, all patients with Schnitzler syndrome have a
monoclonal component. Monoclonal IgM gammopathy is
predominant (in about 88% of cases [11•, 16••]), mainly asso-
ciated with a kappa light chain. Monoclonal IgG gammopathy
is present in less than 10% of cases but it could be
underestimated, as it was not initially included in the defini-
tion. Patients with monoclonal IgA gammopathy have also
been reported, but in addition to IgMκ gammopathy [22].
The level of the monoclonal component at diagnosis is highly
variable; it can only be present at a very low level (trace) or be
very high at once (up to 41 g/l) [16••]. A high level (> 10 g/l)
should always raise suspicion of Waldenström’s disease.

The other biological hallmark is the elevation of inflamma-
tory markers such as ESR, CRP, or increased neutrophils
count. These are relevant findings, as CRP and neutrophils
count are usually not elevated in autoimmune syndromes.
Inflammatory anemia or thrombocytosis can also be observed
[12]. Finally, markers of abnormal bone remodeling and an
increase in VEGF are newly individualized biological find-
ings (see next section).

Musculoskeletal Involvement

Skeletal examination is crucial in the Schnitzler syndrome,
since bone pain is an important clinical finding and as it is
part of both diagnostic criteria systems. It should be done even
in the absence of bone and/or joint pain. Bone involvement
can also lead to the diagnosis in some patients [23]. The iliac
bone, the tibia, and the femur are the most commonly in-
volved, but other localizations have been reported including
axial skeleton and peripheral bones [24]. None of the imaging
findings are specific, as they can be observed in other diseases,
in particular infiltrative diseases (such as systemic
mastocytosis or Erdheim-Chester disease), or dysplastic dis-
eases (such as melorheostosis or Camurati-Engelmann dis-
ease) [25]. Standard radiographies typically show sclerotic
lesions, but lytic lesions have also been described [26]. Bone
scintigraphy is considered as the examination of choice to

demonstrate bone damage [24], which results in focally in-
creased radiotracer uptake. MRI can also be performed [24].

The possible discriminating value of the dosage of VEGF
and markers of bone formation, namely osteocalcin and bone-
specific alkaline phosphatase (bALP), has been suggested by
Terpos et al. [27] and needs to be further evaluated. High
uptake on technetium bone scintigraphy suggests increased
osteoblast function. This is confirmed by the increase of
bALP and osteocalcin, which are directly produced by osteo-
blasts. On the other hand, no increase in bone resorption
markers (namely sRANKL and CTX (collagen type I cross-
linked C-telopeptide)) was detected. It is not well elucidated
how IL-1β overproduction leads to increased bone formation
as IL-1 and IL-6 are known to stimulate osteoclasts functions.
However, angiogenesis is known to enhance osteogenesis and
VEGF could therefore participate in bone formation in
Schnitzler syndrome, as it is elevated in untreated patients.
In successfully treated patients, the VEGF level was signifi-
cantly reduced.

Treatment

Currently, there is no approved treatment for the Schnitzler
syndrome.

Before the emergence of interleukin-1 blocking therapies
in 2005 [28], numerous treatments had been used unsuccess-
fully to treat the Schnitzler syndrome [29]. Colchicine,
pefloxacine, interferon-alpha, or corticosteroids were only
moderately effective and could lead to serious side effects.

IL-1 blocking agents are the most effective therapies. This
is especially true for the IL-1 receptor antagonist anakinra,
since clinical signs resolve within hours following the first
injection. However, the effect is only suspensive and it does
not cure the disease.

Anakinra, an IL-1 receptor antagonist, is the most com-
monly used agent to treat Schnitzler syndrome. During a
meeting in 2012, the leading experts in the field recommended
anakinra as the treatment of choice of Schnitzler syndrome
[13].

The first reported case of its efficiency was published in
2005 [28], and its long-term effectiveness was subsequently
confirmed by a multicentric retrospective cohort study [30]. It
relieves all clinical symptoms within the hours that follow the
first injection. If the patient forgets an injection, symptoms
recur between 36 and 48 h. It is delivered subcutaneously at
a dose of 100 mg/day. The major side effect is an erythema-
tous reaction at the injection site. Neutropenia can also occur,
but anakinra has been successfully reintroduced after normal-
ization of the neutrophil count [31].

The efficiency of another IL-1 blocking therapy, namely
canakinumab, a fully human IL-1β-specific antibody has also
been reported [32–34]. More recently, a phase II randomized
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placebo-controlled multicenter study was conducted to assess
the effects of canakinumab [35]. A unique dose of 150 mg of
canakinumab was given subcutaneously. Then, the other in-
jections were given according to individual clinical and labo-
ratory responses. Fourteen of 20 patients needed further
canakinumab injections within the first 16 weeks of the study.
They received one to three further canakinumab injections at
the dose of 150 or 300 mg. This study showed that
canakinumab was significantly more effective than the place-
bo in reducing clinical signs and in lowering the level of in-
flammation markers in the blood. The main adverse events
were infections (respiratory and urinary tract). Injection-site
reactions, abdominal pain, vertigo, and neutropenia can also
occur.

Rilonacept is a recombinant fusion protein comprising the
extracellular ligand-binding domains of human IL-1 type I
receptor and IL-1 receptor accessory protein, fused to the Fc
portion of human IgG1. After a loading dose of 320 mg, in-
jections of 160 mg are administrated once weekly subcutane-
ously. It has shown to result in a rapid clinical response, with
reduction of markers of inflammation [36]. The main side
effects are injection-site reactions, upper airway infections,
headache, and neutropenia.

The level of complete remission in patients treated with IL-
1 blocking therapies is about 83% [30]. The remaining pa-
tients have partial remission, mainly with the persistence of
joint pain. However, some patients may not respond at all to
anti-IL-1 [37]. In this particular case, diagnosis should be
reconsidered. If the diagnosis of the Schnitzler syndrome re-
mains certain, an anti-IL-6 treatment such as tocilizumab can
be effective [37]. In our experience, 100% of patients treated
with anakinra are in complete remission.

Evolution

The course of Schnitzler syndrome is long-standing. Only one
case of spontaneous remission has been reported so far [38].

The overall prognosis of Schnitzler syndrome depends on
the potential evolution into a lymphoproliferative disorder and
the occurrence of AA amyloidosis. Waldenström’s disease is
the most common complication and occurs in about 15% of
cases after 10 to 20 years of evolution.

In Schnitzler syndrome, continuous inflammation is known
to be associated with an increased risk of AA amyloidosis
[39]. Treatment with IL-1 blocking therapies probably mini-
mizes this risk by significantly reducing the level of inflam-
mation. Therefore, in case of persistent inflammation, treat-
ment is indicated even in pauci-symptomatic patients.

However, IL-1 blocking therapies do not seem to be effec-
tive on the monoclonal component [30] and probably do not
prevent the development of lymphoproliferation such as
Waldenström’s disease [40].Moreover, recently, a patient with

an 18-year story of Schnitzler syndrome developed rheuma-
toid arthritis while being successfully treated with anakinra
[41] for 8 years. This case raises the question of the impact
of long-term IL-1 blockade and its implication in the patho-
genesis of rheumatoid arthritis.

Conclusion

The Schnitzler syndrome is now considered as the paradigm
of late-onset acquired autoinflammatory syndrome.
Cutaneous symptoms, in particular urticarial eruption and
the presence of a neutrophilic infiltrate in skin biopsy, are part
of the spectrum of autoinflammatory disorders and practi-
tioners should be able to recognize it. Bone involvement is a
characteristic of the Schnitzler syndrome and should be sys-
tematically investigated.

The l i nk b e tween t h e I gM pa r ap r o t e i n and
autoinflammation needs to be investigated further as it is so
far not understood. Inflammation-linked symptoms can be
completely reversed by IL-1 blocking therapy. Nevertheless,
the development of hematological disorder, in particular
Waldenström’s disease, is still an issue and careful monitoring
should be carried out in every patient.
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