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L E T T E R

Absence of NLRP3 somatic mutations and VEXAS-related 
UBA1 mutations in a large cohort of patients with Schnitzler 
syndrome

Dear Editor,
Schnitzler's syndrome (SchS) is an extremely rare systemic autoin-
flammatory disease (SAID) characterized by a late onset of urticarial 
rash, recurrent fever, bone pain, arthralgia, elevated acute-phase re-
actants, and a monoclonal gammopathy involving IgMκ chains (clas-
sical type) and rarely IgG (variant type). To date, about 300 cases 
have been reported worldwide.1 The diagnosis of SchS is currently 
based on a set of clinical criteria, that is, the Strasbourg diagnostic 
criteria.2 It is of prime importance to establish this diagnosis given 
the therapeutic efficacy of interleukin-1 antagonists.3 No genetic 
predisposition has been formally identified so far. Two myeloid 
lineage-restricted somatic NLRP3 mutations were reported in 2015 
in two SchS patients with the IgGκ variant type.4 Nevertheless, 
no NLRP3 mutation was identified in subsequent studies involving 
32 SchS patients.5,6 More recently, somatic mutations in exon 3 of 
UBA1 were reported in a syndrome affecting men with adult-onset 
SAID and named VEXAS (vacuoles, E1 enzyme, X-linked, autoin-
flammatory, somatic).7 Notably, in this first VEXAS study, 20% of the 
patients presented multiple myeloma or monoclonal gammopathies 
of unknown significance (MGUS), thereby making UBA1 a potential 
candidate gene for SchS.

These data prompted us to assess the contribution of NLRP3 
and UBA1 somatic mutations, as well as of the main genes so far in-
volved in SAID patients with cutaneous lesions in SchS pathophys-
iology. To this end, we screened for mutations of all these genes in 
the largest cohort of SchS patients constituted so far (40 unrelated 
cases) and at the origin of the validation of Strasbourg diagnostic 
criteria of SchS.2

We performed deep-targeted next-generation sequencing 
(NGS—mean sequencing depth of 943X) of 19 genes so far in-
volved in SAIDs with cutaneous manifestations (NLRP3, NLRC4, 
MEFV, MVK, TNFRSF1A, IL1RN, IL36RN, LPIN2, PSTPIP1, TNFAIP3, 
IL36RN, CARD14, IL10, IL10RA, IL10RB, NOD2, PLCG2, LYN, and 
NLRP1), and Sanger sequencing of exon 3 of UBA1 (NM_003334) 
in all patients.

None of the 40 SchS patients carried a somatic NLRP3 mutation. 
Notably, the two previously reported patients with a diagnosis of 
SchS and an NLRP3 mosaic mutation4 had a transient monoclonal 
IgG, an observation raising the possibility of a late-onset NLRP3-AID 
diagnosis. Indeed, late-onset urticarial lesions can represent the main 
clinical manifestation in patients with NLRP3 mosaic mutations.8

As for UBA1, the gene involved in VEXAS patients among whom 
20% have multiple myeloma or MGUS,7 no somatic mosaic mutation 
was identified in the third exon of UBA1 in our cohort of 40 patients 
with SchS. These results, therefore, do not support the hypothesis of 
UBA1 somatic mutations in SchS pathophysiology.

The study of 18 other genes involved in a SAID phenotype as-
sociated with cutaneous manifestations identified no somatic mo-
saic mutations in the 40 SchS patients. We, however, identified 
33 rare heterozygous germline variations (Table  S1). According to 
the American College of Medical Genetics recommendations used 
to assess their pathogenicity, 24 variations were classified as likely 
benign and 9 as variations of unknown significance (VUS) (i.e., 4 
in NLRP1, 2 in IL10RA, 1 in IL10RB, 1 in NOD2, and 1 in TNFRSF1A) 
(Table S1). Although 4 variations were found in NLRP1, it is important 
to underline that all of them have a CADD (Combined Annotation-
Dependent Depletion score, https://cadd.gs.washi​ngton.edu/) score 
<15, a finding that argues against their pathogenicity.

In conclusion, no somatic or germline pathogenic variations have 
been identified in NLRP3, UBA1, and 18 other SAID genes involved 
in a disease phenotype associated with cutaneous signs, in the 
large cohort of 40 SchS patients at the origin of the validation of 
Strasbourg diagnostic criteria of SchS.

ACKNOWLEDG EMENT
Open access funding enabled and organized by ProjektDEAL.

FUNDING INFORMATION
Institut National de la Santé et de la Recherche Médicale (INSERM), 
Sorbonne University and the Société Française de Dermatologie.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2022 The Authors. Allergy published by European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.

Dan Lipsker and Irina Giurgea contributed equally as co-last authors. 

www.wileyonlinelibrary.com/journal/all
https://cadd.gs.washington.edu/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fall.15411&domain=pdf&date_stamp=2022-06-25


2  |    LETTER

CONFLIC T OF INTERE S TS
The authors have no conflict of interest to declare.

E THIC AL APPROVAL
Clinical features were collected through a standardized form. 
Written informed consents were obtained from all patients accord-
ing to the French legislation and the principles of the Declaration of 
Helsinki. The study was approved by the research ethics committee 
from the Hôpitaux Universitaires de Strasbourg, France (N°ID RCB 
2008-A01295-50).

Camille Louvrier1

Fawaz Awad1

Serge Amselem1

Dan Lipsker2

Irina Giurgea1

1Sorbonne Université, Inserm, Childhood Genetic Disorders and 
Département de Génétique Médicale, Assistance Publique–

Hôpitaux de Paris (APHP), Hôpital Armand-Trousseau, Paris, 
France

2Service de Dermatologie, Hôpitaux Universitaires de 
Strasbourg, Hôpital Civil, Strasbourg, France

Correspondence
Irina Giurgea, INSERM UMR_S933, Hôpital Armand 

Trousseau, 26 Avenue du Dr. Arnold Netter, 75012 Paris, 
France.

Email: irina.giurgea@inserm.fr

ORCID
Irina Giurgea   https://orcid.org/0000-0002-5035-2958 

R E FE R E N C E S
	 1.	 de Koning HD. Schnitzler's syndrome: lessons from 281 cases. Clin 

Transl Allergy. 2014;4:41.
	 2.	 Gusdorf L, Asli B, Barbarot S, et al. Schnitzler syndrome: validation 

and applicability of diagnostic criteria in real-life patients. Allergy. 
2017;72:177-182.

	 3.	 Simon A, Asli B, Braun-Falco M, et al. Schnitzler's syndrome: diag-
nosis, treatment, and follow-up. Allergy. 2013;68:562-568.

	 4.	 de Koning HD, van Gijn ME, Stoffels M, et al. Myeloid lineage-
restricted somatic mosaicism of NLRP3 mutations in pa-
tients with variant Schnitzler syndrome. J Allergy Clin Immunol. 
2015;135:561-564.

	 5.	 Rowczenio DM, Pathak S, Arostegui JI, et al. Molecular genetic in-
vestigation, clinical features, and response to treatment in 21 pa-
tients with Schnitzler syndrome. Blood. 2018;131:974-981.

	 6.	 Pathak S, Rowczenio DM, Owen RG, et al. Exploratory study 
of MYD88 L265P, rare NLRP3 variants, and clonal hematopoi-
esis prevalence in patients with Schnitzler syndrome. Arthritis 
Rheumatol. 2019;71:2121-2125.

	 7.	 Beck DB, Ferrada MA, Sikora KA, et al. Somatic mutations in UBA1 
and severe adult-onset autoinflammatory disease. N Engl J Med. 
2020;383:2628-2638.

	 8.	 Assrawi E, Louvrier C, Lepelletier C, et al. Somatic mosaic NLRP3 
mutations and inflammasome activation in late-onset chronic urti-
caria. J Invest Dermatol. 2020;140:791-798. e2.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
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