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Abstract: Schnitzler syndrome is a rare and underrecognized syndrome characterized by 

chronic urticaria, a monoclonal protein, and a variety of other symptoms, including fever, bone 

pain, organomegaly, and evidence of an acute phase response. Biopsy of an involved area of the 

skin shows a neutrophilic infiltrate without evidence of vasculitis or hemorrhage. Although the 

etiology of the syndrome is unknown, current evidence suggests this is an autoinflammatory 

syndrome. Recognition of this syndrome is critical since it is highly responsive to anakinra.
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Introduction
In the early 1970s, the French dermatologist Liliane Schnitzler described a novel clini-

cal syndrome characterized by chronic urticaria in association with a monoclonal IgM 

(less likely IgG) paraprotein, which ultimately was to bear her name.1,2 Subsequently, 

work by Lipsker3 and de Koning et al4 as well as the Schnitzler syndrome study group5 

led to a more standardized definition of the syndrome culminating in the development 

of the Strasbourg criteria for diagnosis (Table 1). Typically, patients are in the sixth 

decade of their life at diagnosis (ranging from 30 to 76 years in one series), and men 

are affected slightly more than women (1.2:1).6 Although the syndrome is well defined, 

unfortunately, it is almost certainly underrecognized, with the consequence that there 

tends to be a considerable delay, often of 5–6 years between the onset of symptoms 

and proper diagnosis that ultimately leads to correct therapy that can literally transform 

the life of patients with this syndrome.3,5–7

Apart from the urticarial rash, other clinical features that are often present include 

malaise, fever, myalgia, arthralgia or bone pain, and enlarged lymph nodes. Symptoms 

of peripheral neuropathy may also be present (Table 2).

Clinical features
The rash
The urticarial eruption is typically chronic and recurrent and generally difficult to treat 

since it is either resistant to therapy or relapses fairly quickly once therapy is stopped 

(at least until the proper diagnosis is established). The skin rash consists of a pale rose-

colored macular eruption that sometimes also develops into raised papules and plaques 

(Figure 1A). These skin lesions may be associated with mild-to-moderate pruritus, and 

they generally resolve spontaneously within 24 hours without any scarring. The trunk 
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and proximal extremities are mainly affected, while the face, 

neck, hands, and feet are very rarely affected by the rash. The 

best description of the rash is that of a neutrophilic urticarial 

dermatosis.8 Patients generally have ongoing lesions, and it 

is quite unusual for a patient to be free of any skin lesions 

for more than a few weeks at a time. The eruption can be 

exacerbated by exposure to cold or heat, alcohol consump-

tion, or even stress.3 Angioedema is unusual and is seen in 

less than 10% of patients.3,6

Fever
In one series, 75% of patients developed fever that was asso-

ciated with significant fatigue.6 The fever may be quite high, 

reaching 40°C, although it rarely is associated with chills.7 

There is no direct relationship between the fever and the skin 

rash, and in time, patients seem to get used to the recurrent 

pyrexia, perhaps due to the relative lack of associated chills, 

sweats (25%), and rigors.

Bone, joint, and muscle pain
Musculoskeletal symptoms are common and seen in at least 

two-thirds of patients, if not more.4,6 In one series, arthral-

gias were reported in 68% of patients, while bone pain has 

been reported in 63%. A systematic radiologic analysis of 

a cohort of 22 patients suggested that the most commonly 

affected bones were the distal femur and the proximal tibia 

followed by the innominate bone.9 Other bones that may be 

affected include the spine, humerus, talus, and fibula.

Organomegaly
On physical examination, apart from the rash, other notable 

findings can include pallor due to anemia (although this 

is generally mild). Palpable lymphadenopathy is found in 

approximately 45% of patients, while enlargement of the 

liver and spleen are less common and found in at most a 

third of patients.3–6,10 The swollen lymph nodes are mainly 

found in the axillae and groin, with cervical adenopathy being 

less common. Nodes can vary in size and be up to several 

centimeters in diameter.

Peripheral neuropathy
Lipsker initially reported a low frequency of peripheral 

neuropathy in this syndrome (one patient),11 but a larger 

series from a single institution found a frequency of 56%, 

although in most cases this was mild.6 This is perhaps not 

completely surprising given the association of IgM monoclo-

nal gammopathy of undetermined significance (MGUS) with 

peripheral neuropathy due to the presence of anti-MAG and 

other antibodies with specificity to myelin antigens.

Laboratory features and imaging
Monoclonal protein
The presence of a monoclonal protein in the serum is a sine 

qua non for the diagnosis of the syndrome. The initial descrip-

tion of the syndrome required the presence of monoclonal 

IgM in the serum,1,2 but there are anecdotal reports of mono-

clonal IgA and IgG that otherwise fit the clinical syndrome.7,12 

The IgM is κ light chain restricted in over 90% of patients. 

In one series, the ratio of κ to λ light chain restriction was 

15:1,6 which is quite different from patients with IgM MGUS 

where the ratio is generally 56:44. This skewed distribution is 

highly statistically significant (P=0.0044) and should serve to 

heighten the clinician to consider the possibility of Schnitzler 

syndrome as the diagnosis in patients with chronic urticaria.6 

The serum M protein is small and generally below 1 g/dL. 

In one series, the median concentration of the monoclonal 

protein was 0.6 g/dL, although it can range from 0.5 to 

Table 1 Strasbourg diagnostic criteria for Schnitzler syndrome

Obligate criteria (both required)
 Chronic urticarial rash
 Monoclonal IgM or IgG
Minor criteria
 Recurrent fever (.38°C and unexplained)
  evidence of abnormal bone remodeling with or without bone pain  

(abnormal bone scintigraphy, MRI, or elevated bone alkaline 
phosphatase)

  A neutrophilic dermal infiltrate on skin biopsy
 Leukocytosis (neutrophils .10,000/μL)
 elevated C-reactive protein (30 mg/L)
Definite diagnosis
 Both obligate criteria and
 At least two minor criteria if IgM
 At least three minor criteria if IgG
Probable diagnosis
 Both obligate criteria and
 At least one minor criterion if IgM
 At least two minor criteria if IgG

Table 2 Other features sometimes seen in Schnitzler syndrome

Arthralgia/arthritis
Organomegaly
 Hepatomegaly
 Splenomegaly
Lymphadenopathy
Peripheral neuropathy
Chronic refractory anemia
AA amyloidosis with nephrotic syndrome
Hearing loss
Nodular hyperplasia of the liver
Antiphospholipid antibody syndrome
Pseudoxanthoma elasticum
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3 g/dL.6 It is essential that if the syndrome is suspected, serum 

immunofixation is performed to detect very small amounts of 

monoclonal proteins that may not be measurable by standard 

serum protein electrophoresis techniques. In the majority of 

patients, the uninvolved immunoglobulins (IgA and IgG) are 

normal. A monoclonal protein in the urine may be found in 

up to one-third of patients. The bone marrow may show a 

mild plasmacytosis, but normally the plasma cells constitute 

less than 10% (median of 4%) of the bone marrow cellularity 

and may be polyclonal.3–6

Additional laboratory abnormalities
Most patients will have anemia at the time of diagnosis 

(median Hb 11.7 g/dL), and leukocytosis and thrombocyto-

sis (both reactive) are also very common. The leukocytosis 

is invariably due to a neutrophilia and resolves promptly 

with the institution of definitive therapy. The sedimentation 

rate is generally quite high as is the C-reactive protein. The 

ferritin level is normal and serves as an important clue that 

this is not adult-onset Still disease (AOSD).3–6 Complement 

levels are also normal, and if they are abnormal, one should 

suspect other diagnoses such as cryoglobulinemia, hypoco-

mplementemic urticarial vasculitis, systemic lupus erythe-

matosus, or perhaps a congenital deficiency of a complement 

component such as C4a.3–5,13 It is the rare patient who has 

genuine Schnitzler syndrome and a low level of one of the 

complement components (usually C4). The C1 esterase 

inhibitor levels are generally normal.

Imaging abnormalities
The extent of radiologic findings depends on the modality 

used for imaging. The early reports included plain imaging 

of the skeleton, but techniques such as nuclear bone scan-

ning, MRI, and CT or PET/CT appear to be substantially 

more sensitive. In one series with 22 patients, a radiologic 

abnormality was found in 64% of the patients,9 although in 

some series, the frequency of radiologic musculoskeletal 

findings was lower (40%).14,15 The most common radiologic 

finding is bone sclerosis that most commonly affects the bone 

around the knee, with the femur somewhat more likely to 

be affected compared to the tibia.15 The pattern of sclerosis 

varies from trabecular thickening to patchy or confluent 

osteosclerosis. The sclerotic process always extends to 

involve the endosteum. Sometimes, the bone abnormality 

may be mixed with both sclerosis and lytic lesions. The 

metadiaphysis of long bones are generally affected, while iso-

lated diaphyseal involvement likely should suggest another 

diagnosis since in one series of Schnitzler syndrome this 

was never observed.9 The innominate bone is also frequently 

abnormal on plain imaging, and the process tends to affect 

the medial and anterolateral aspects of the bone while the 

mid-superior iliac wing is spared, leading to a “V”-shaped 

area of osteosclerosis on frontal views of the pelvis.

Radionuclide bone scans are more sensitive than plain 

radiographs and show focal radiotracer uptake at the sites 

of bone sclerosis. Imaging findings with this technique are 

not always symmetric. However, nuclear imaging can be 

positive in the absence of abnormalities on conventional 

planar skeletal imaging. If cost considerations are an issue, 

one can argue that radionuclide bone imaging is the most 

cost-effective modality to evaluate the bone pain that is often 

present in this syndrome.9

If MRI is performed, this typically shows evidence of 

cortical thickening as well as medullary bone involvement 

in the absence of a tumor.15,16 Sometimes, the abnormality is 

restricted to the medulla with T
2
 hyperintensity.

PET/CT imaging is perhaps the most sensitive study 

in the radiologic evaluation of Schnitzler syndrome. It can 

demonstrate the presence of lymphadenopathy, hepatic or 

splenic enlargement, periosteal bone thickening as well as 

abnormal glucose uptake in the bone marrow (albeit at low 

levels) as well as uptake in the lymph nodes and spleen. In 

one series, no abnormality was missed by PET/CT when 

compared with other imaging modalities. PET/CT is also 

Figure 1 The typical rash of Schnitzler syndrome (A) before initiation of therapy and (B) after the introduction of daily subcutaneous therapy with anakinra.
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helpful in evaluating other potential diagnostic considerations 

such as lymphoma.9

Pathophysiology
The underlying pathogenesis of this enigmatic syndrome 

remains unclear, in part due to its rarity. To date, the all-

encompassing link between the monoclonal protein, rash, and 

the systemic inflammatory process has not been established. 

However, there are tantalizing clues. Although in some 

patients IgM deposits have been found in the skin, whether 

these are pathologic or a consequence of the inflammatory 

process is unclear.7,10,17 The presence of monoclonal IgM 

deposits is also not invariable, and in one series, this was 

only present in 3 of 13 patients tested.10 The skin rash is 

reminiscent of several inherited periodic fever syndromes, 

especially the autoinflammatory cryopyrin-associated peri-

odic syndrome (CAPS).18,19 In the latter, a mutation in the 

NLRP3 is often found.19 More recently, subclonal mutations 

in this gene, restricted to granulocytes and monocytes, were 

reported in two patients (K435E and F523L) with rather 

severe Schnitzler syndrome.20 Moreover, two other patients 

with Schnitzler syndrome21 have been found to have the 

V198M variant of NLRP3, although it is not clear whether 

this variant is associated with any significant pathology 

since family members with this variant were also identified 

who were otherwise healthy. To date, there is no evidence 

of familial clustering of Schnitzler syndrome, suggesting 

that this is an acquired autoinflammatory syndrome rather 

than an inherited periodic fever syndrome.22 Moreover, the 

later age of onset (almost always in the fifth decade or later) 

argues against a genetic basis for the condition. The recent 

deep-sequencing studies hint at the tantalizing suggestion 

that perhaps an acquired mutation in NLRP3 may in part 

be responsible for the syndrome in some patients. However, 

this mutation is difficult to reconcile with the presence of a 

monoclonal protein that, as far as is known, does not occur 

in the CAPS syndrome.

What seems to be clear is that cytokines such as IL-1 and 

perhaps IL-18 are important mediators of the syndrome.23–26 

Although serum IL-1 levels are normal in patients with 

Schnitzler syndrome, isolated mononuclear cells from such 

patients secrete large amounts of IL-1 and IL-6 in response 

to lipopolysaccharide stimulation.25,27 In addition, the rapid, 

and often complete, response to therapy directed against IL-1 

with anakinra,5 canakinumab,28 and rilonacept29 clearly shows 

the central role that IL-1 plays in at least the manifestations 

of the disease. Although IL-1 is produced by monocytes 

and neutrophils, it has protean manifestations, including 

stimulation of chondrocytes, which may explain the joint 

symptoms that often plague these patients.

We would like to suggest a potential hypothesis that could 

explain the syndrome: a subclonal population of myeloid cells 

with an acquired mutation in NLRP3 leads to dysregulation of 

IL-1 production, and this can induce local B-cell proliferation 

(albeit at low levels). Such a mutation can arise in a multi-

potent progenitor cell that, therefore, will expand to include 

both granulocytes and monocytes. It is known that IL-1β can 

stimulate B-cells and plasma cells to grow.30 Perhaps, chronic 

stimulation of B-cells will lead to the emergence of a clonal 

population that expresses IgM or, less commonly, IgG, and 

subsequent mutations in the B-cells allow them to become 

independent of IL-1 signaling. The repeated observation that 

rituximab, which is often so effective at eliminating B-cell 

clones, has no impact on Schnitzler syndrome suggests that 

the monoclonal population of B-cells or plasma cells is not 

the main driver of the disease, although there is a paucity of 

data on CD20 expression on the clonal B-cell that produces 

the immunoglobulin. It is possible that the size of the NLRP3 

mutant clone correlates with the severity of symptoms, 

and in the two patients reported to date, it was noted that 

mutations were only identified in the most severely affected 

patients.20 Another possible explanation would be that other 

acquired mutations in genes involved in regulation of IL-1 

and IL-6 dynamics or the inflammasome are responsible for 

this syndrome.

What is against this hypothesis is that in children with 

the CAPS syndrome a monoclonal protein does not appear, 

although this could be due to effective early therapy that 

suppresses IL-1 stimulation of B-cells.

Histopathology
The histologic findings on biopsy of a typical skin lesion in 

patients with Schnitzler syndrome are distinct (Figure 2). 

A neutrophilic infiltrate with a variable density is found 

within the dermis and usually in a perivascular pattern.8,10 

The neutrophils may be dispersed interstitially between the 

collagen bundles, together with leukocytoclasia. Eosinophils 

may also form a minor component of the infiltrate. Less 

common is a mononuclear cell infiltrate with perivascular 

inflammation.10 However, no evidence of vasculitis should 

be present, in contrast to patients with urticarial vasculitis. 

In addition, the lack of dermal edema distinguishes this 

syndrome from Sweet syndrome.3 Fibrinoid necrosis within 

blood vessels or dermal hemorrhage should not be present.7 

Sometimes, the neutrophils can cluster around the sweat 

ducts with a pattern of eccrine hidradenitis.10
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When performed, immunofluorescence studies sometimes 

show the presence of vascular deposition of IgM, typically 

around the superficial dermal vessel.10 Less commonly, 

C3 deposits may also be found. Deposition of IgM and C3 

within the granular basement membrane can also be seen.10 

Sometimes, the IgM is deposited at the junction between 

the dermis and epidermis, and there is evidence that these 

antibodies may target antigens present in the skin31,32 and, 

possibly, induce an inflammatory response leading to the 

skin lesions and symptoms. Sometimes, patients with the 

syndrome undergo lymph node biopsy, but in the absence of 

lymphoma, for which these patients are at risk, the findings 

tend to be nonspecific.

Differential diagnosis
The differential diagnosis of Schnitzler syndrome is broad 

and includes a number of inherited and acquired disorders. 

In general, these other diagnostic consideration can be 

easily excluded based on laboratory studies as well as an 

informative skin biopsy. Diagnostic considerations include 

Waldenstrom macroglobulinemia, hypocomplementemic 

urticarial vasculitis, AOSD, systemic lupus erythematosus, 

cryoglobulinemic vasculitis, C1 esterase inhibitor deficiency, 

chronic idiopathic urticaria, and several familial fever 

syndromes like CAPS such as Muckle–Wells syndrome or 

familial cold autoinflammatory syndrome, TRAPS (tumor 

necrosis factor receptor-associated periodic syndrome), 

and mevalonate kinase deficiency syndrome (also known as 

hyper-IgD syndrome).

Although AOSD may mimic Schnitzler syndrome with 

the urticarial rash, fever, arthralgias and anemia, leukocytosis 

and thrombocytosis, there are several clues that support the 

former diagnosis, including the very high ferritin levels that is 

typically seen in AOSD and elevated hepatic transaminases, 

both of which are not a feature of Schnitzler syndrome. In 

addition, many patients with AOSD would have a history 

of an initial pharyngitis that does not occur in Schnitzler 

syndrome. In Waldenstrom macroglobulinemia, the mono-

clonal protein is generally high, the lymphoplasmacytic 

component in the bone marrow is also considerable, and 

most patients would not have a leukocytosis, thrombocytosis, 

or joint pains.33 Patients with systemic lupus erythematosus 

will have positive serologies for antibodies against DNA or 

extractable nuclear antigens, and other diagnostic criteria that 

should enable relatively easy differentiation from Schnitzler 

syndrome. Similarly, patients with cryoglobulinemia gener-

ally would have Raynaud phenomenon and low complement 

levels that are generally not present in Schnitzler syndrome 

(the rare exception is the patient with a concomitant con-

genital complement component deficiency).

The familial fever syndromes such as CAPS generally 

present at an earlier age and are not associated with a serum 

monoclonal protein.18 One also has to note that an IgM 

monoclonal protein is not as common as IgG or IgA, and the 

combination of such a monoclonal protein (IgM) and chronic, 

resistant urticaria together with fever and systemic mani-

festations and evidence of inflammation should be highly 

suggestive of Schnitzler syndrome.3,6 Diagnosis of Schnitzler 

syndrome has been placed on a more secure footing by the 

publication of the “Strasbourg criteria”,5 and these guidelines 

should be followed to establish the diagnosis in the absence 

of a specific diagnostic test for the syndrome.

Therapy
Schnitzler syndrome had a notorious reputation as being 

resistant to most agents including glucocorticosteroids, anti-

histamines, rituximab, and other agents.3,5 Although patients 

often responded to high doses of steroids, the responses tend 

Figure 2 Typical histologic picture of a skin biopsy in a patient with Schnitzler syndrome at low (A) and higher power (B) showing the perivascular neutrophilic infiltrate 
in the dermis.
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to be incomplete and the disease often flares once they are 

tapered or discontinued. Immunosuppressive agents such 

as cyclophosphamide, azathioprine, and methotrexate are 

ineffective.3 Intravenous immune globulin or tumor necro-

sis factor-α blocking agents are also uniformly  ineffective.3 

Colchicine and dapsone can provide relief in mild cases 

and, in particular, help the cutaneous manifestations of the 

 disease.7 Joint symptoms may sometimes respond to hydroxy-

chloroquine. The quinolone antibiotic pefloxacin has been 

utilized with success in some patients.34,35 The mechanism 

of its action is not known, and the drug is not available in 

many countries, including the USA. Long-term use of this 

medication is associated with a risk of tendinopathy.

The therapeutic landscape for patients with this syndrome 

changed dramatically with the introduction of the IL-1 recep-

tor antagonist anakinra that is given subcutaneously daily. The 

initial report in 200536 was soon followed by many others as 

well as studies in short series of patients.6,37–41 Anakinra pro-

vides a rapid, dramatic, sustained and complete resolution of 

the rash and all the other symptoms as well as the normaliza-

tion of the inflammatory markers (Figure 1B). The anemia 

resolves, and any reactive leukocytosis and thrombocytosis 

return to normal, but the monoclonal IgM remains detectable. 

Anakinra has a short half-life (∼6 hours) and generally has to 

be taken daily, although some patients seem to be able to main-

tain disease control with alternate-day therapy. Most patients 

who skip dose(s) will rapidly experience resurgence of the 

symptoms, but they will however respond again if therapy 

is reinstituted.3 In patients who do not respond to the drug, 

the diagnosis of Schnitzler syndrome should be questioned. 

Sometimes, patients may respond to higher doses of anakinra. 

The drug is generally well tolerated apart from local injection 

site reactions.41 The patient should be monitored regularly for 

neutropenia while on this medication, especially soon after 

the introduction of the drug. In women who are contemplating 

pregnancy, the physician should have a discussion with the 

patient about the use of this medication during pregnancy. The 

US Food and Drug Administration rates anakinra as “B” dur-

ing pregnancy, which generally means that although there is 

no good evidence of risk, any studies that are available provide 

little information about the risks in human pregnancy associ-

ated with this medication. Some patients have also responded 

to therapy with canakinumab (anti-IL-1β) 28 or the IL-1 Trap 

(rilonacept),29 although the experience with the latter agents 

is much more limited. Experts also recommend consideration 

of the anti-IL-6 receptor monoclonal antibody tocilizumab 

in patients who fail therapy with the other agents, although 

evidence of benefit is also limited.42

The monoclonal protein should be followed up using 

standard guidelines for MGUS and patients monitored for the 

development of Waldenstrom macroglobulinemia, various 

types of non-Hodgkin lymphoma, IgM multiple myeloma, 

or amyloidosis.43

Prognosis and long-term 
complications
Schnitzler syndrome is a chronic condition, with only two 

patients documented to have achieved a spontaneous and 

sustained remission.3,44 However, a consensus statement from 

experts in the field suggested that it may be reasonable to 

stop therapy and observe patients if they achieved a complete 

remission and were on therapy for at least 2 years.5 In one 

large series of patients from a single institution, the median 

overall survival for the cohort was 12.8 years from the time 

of diagnosis.6 There are anecdotal reports of patients with 

Schnitzler syndrome who have refractory inflammatory 

anemia, developed reactive (AA) amyloidosis with nephrotic 

syndrome,4 pseudoxanthoma elasticum,45 nodular hyperpla-

sia of the liver,46 antiphospholipid antibody syndrome, and 

hearing loss. The link between Schnitzler syndrome and 

some of these uncommon conditions is difficult to establish 

except 1) hearing loss that is a feature of Muckle–Wells 

and CINCA (chronic infantile neurological, cutaneous, and 

articular) syndromes that share features with Schnitzler and 

2) AA amyloidosis. The incidence of AA amyloidosis due to 

a longstanding acute phase response in the untreated patient 

will hopefully be a thing of the past with faster recognition 

and prompt institution of therapy that rapidly controls the 

inflammation characteristic of this syndrome.

Risk of lymphoma
The initial series reported that perhaps 20% of patients may 

develop a lymphoproliferative disorder within 10 years of 

diagnosis.4,7 However, in a more recent series, the incidence 

of lymphoma was 12% with a median follow-up of 13 years 

from diagnosis.6 It is not known whether therapy with 

anakinra and good control of the inflammatory process is 

associated with a reduction in the risk of development of a 

lymphoproliferative disorder.
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