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L E T T E R

In chronic spontaneous urticaria soluble FcεRI is elevated
and linked to atopy and chronic inducible urticaria

To the Editor,

Chronic Spontaneous Urticaria (CSU) is caused by the activation of

skin mast cells (MCs) by various signals including IgG and IgE auto-

antibodies in autoimmune (type IIb) and autoallergic CSU, respec-

tively.1,2 Tests for autoallergic CSU are needed but not available for

routine clinical use. Elevated total IgE has been proposed as a

biomarker, but study results are inconsistent3,4 and total IgE levels in

autoallergic CSU may be elevated due to comorbid sensitization

rather than the presence of pathogenetically relevant IgE

autoantibodies.

Upon IgE‐mediated activation, MCs release the soluble isoform

of the high affinity IgE receptor (sFcɛRI), which results in increased

serum levels.5 Serum sFcɛRI levels have been demonstrated to be

elevated and linked to disease activity in patients with IgE‐driven

allergies,6–8 and they are easy to implement in routine clinical prac-

tice with commercially available assays. The use of serum sFcεRI in

classical allergies has been demonstrated to provide useful infor-

mation on the clinical relevance of IgE sensitization. Whether or not

sFcɛRI levels are elevated in patients with CSU, linked to their total

IgE, and associated with clinical features of their disease is currently

unknown. To address this, we measured sFcεRI levels retrospectively

in the sera of 290 CSU patients and 29 healthy non‐atopic controls

(HCs; Table E1 and Online Repository).

Patients with CSU had significantly higher sFcεRI serum levels

(median � IQR: 1.9 � 62.9 ng/mL) than HCs (1 � 0.1 ng/mL,

p < 0.0001; Figure 1A). Half of the CSU patients (47%, 135/290) but

only 10% (3/29) of HCs had elevated sFcεRI levels (>2 ng/mL;

Table E1). We used the previously established cut‐off for sFcεRI

(2 ng/mL) because it defined clinically relevant IgE‐sensitization in an

allergic cohort.6

Total IgE levels (Figure 1B) were also significantly higher in CSU

patients (93 � 1401 IU/mL) than HCs (21 � 379 IU/mL, p < 0.0001)

and significantly correlated with sFcεRI levels, albeit weakly (r = 0.176,

p < 0.005). Chronic Spontaneous Urticaria patients with normal and

elevated IgE (>40 IU/mL) versus low IgE (<40 IU/mL) had significantly

higher sFcεRI levels (p < 0.005; Figure 1C). Vice versa, patients with

elevated versus normal sFcɛRI levels had more IgE (104 � 1401 vs.

90 � 655 IU/mL; p = 0.05; Table 1 and Figure E1G). Virtually all serum

s was IgE‐bound (r = 0.974, p < 0.0001; Figure E1A).

sFcɛRI levels in CSU patients were not linked to age or gender,

disease duration or activity, angioedema, or ASST (Figure E1 and

Table 1), but were significantly higher in those with comorbid atopy

(p < 0.05) or chronic inducible urticaria (CIndU, p < 0.05; Online Re-

pository, Figure 1D,F). Vice versa, rates of comorbid atopy and CIndU

were higher in patients with elevated sFcεRI levels (p < 0.01; Table 1).

There was a trend toward lower sFcɛRI levels in type IIb CSU patients

(Figure 1E) defined as triple positivity of autologous serum skin test,

basophil tests and presence of IgG autoantibodies by immunoassay

(Online Repository). Patients with features of type IIb (triple positive

test) or part‐type IIb (at least one positive test) autoimmune CSU were

analyzed in the previously reported PURIST study.9

Our study, the first on sFcɛRI in CSU, demonstrates that sFcɛRI is

elevated in CSU and linked to total IgE and comorbidities. This sup-

ports the idea that IgE is a major driver of MC degranulation in CSU,

where patients have IgE autoantibodies, for example, IgE to thyroid

peroxidase, rather than relevant IgE to allergens. About half of the

CSU patients have IgE autoantibodies, similar to the rate of patients

with elevated sFcɛRI in our study. Based on our findings, we hy-

pothesize that sFcɛRI may be a suitable marker for autoallergic CSU

since it is solely released upon IgE‐mediated crosslinking, that is, in

patients with relevant IgE sensitization.

This retrospective analysis has several limitations and further

research is ongoing to address the many questions raised by our

findings. sFcɛRI levels need to be assessed and compared in CSU

patients with and without IgE autoantibodies, and human skin MCs

should be investigated for their release of sFcɛRI following activa-

tion by IgE versus IgG autoantibodies. Our findings strongly sug-

gest, but do not prove, that sFcɛRI is a biomarker for autoallergic

CSU. As such, it may aid individualized treatment in routine clinical

practice.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, pro-

vided the original work is properly cited.
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F I GUR E 1 Comparison of serum sFcɛRI (A) and total IgE (B) levels in Chronic Spontaneous Urticaria (CSU) patients and HCs. Serum sFcɛRI

levels were compared in CSU patients with low (<40 IU/mL) and normal plus elevated (>40 IU/mL) total IgE levels (C) with and without

comorbid atopy (D), endotypes (non‐, part‐ and type IIb, E) or concomitant CIndU (F). Bars represent the median and error bars represent IQR.

Mann‐Whitney test was performed; *p < 0.05, **p < 0.01 and ***p < 0.001. CIndU: chronic inducible urticaria; CSU: chronic spontaneous

urticaria; HC: healthy controls; IQR: interquartile range.
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TAB L E 1 Patient characteristics.

CSU patients with sFcεRI levels
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Age (years; mean, range) 44, 16–76 45, 19–84 0.59a

Gender (f:m) 115:39 95:38 0.54b

Duration of CSU (months; mean, range) 65, 1–482 65, 2–420 0.95a

Atopy (n, %) 40/138, 29% 57/126, 45% 0.006b

Angioedema (n, %) 108/152, 71% 89/131, 68% 0.57b
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aMann‐Whitney test.
bChi‐2 analysis where p < 0.05 was considered significant.

LETTER - 3 of 5

 2
0
4
5
7
0
2
2
, 2

0
2
3
, 7

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/clt2

.1
2
2
7
2
 b

y
 U

n
iv

ersitätsb
ib

lio
th

ek
 Z

u
erich

, W
iley

 O
n

lin
e L

ib
rary

 o
n

 [2
7

/1
2

/2
0

2
3

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v
ern

ed
 b

y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se



LEO, Lilly, L`Oréal, Menarini, Novartis, Pfizer, Pierre Fabre, Roche

Pharma, Sanofi Regerenon, Stallergenes and Thermo Fisher. GS is

also a medical advisor and/or has received payment for lectures from

Novartis, CSL Behring, Pfizer, Abvie, Astra‐Zeneca, Nuvo Pharma-

ceuticals, and the Allergy Asthma and Immunology Society of

Ontario. MMaurer is or recently was a speaker and/or advisor for

and/or has received research funding from Allakos, Amgen, Aralez,

ArgenX, AstraZeneca, Celldex, Centogene, CSL Behring, FAES, Gen-

entech, GIInnovation, GSK, Innate Pharma, Kyowa Kirin, Leo Pharma,

Lilly, Menarini, Moxie, Novartis, Pfizer, Roche, Sanofi/Regeneron,

Third Harmonic Bio, UCB, and Uriach. SA or recently was a speaker

and/or advisor for and/or has received research funding from

AstraZeneca, Allakos, Biocryst, CSL Behring, Sanofi, Takeda, Ther-

moFisher, Moxie and Novartis.

FUNDING INFORMATION

Deutsche Forschungsgemeinschaft, Grant/Award Number: RA‐
1026/3‐2

Sherezade Moñino‐Romero1,2,3

Pavel Kolkhir1,2

Zsolt Szépfalusi3

Nicole Schoepke1,2

Martin Metz1,2

Riccardo Asero4

Marta Ferrer5

Ana Gimenez‐Arnau6

Clive E. H. Grattan7

Thilo Jakob8

George N. Konstantinou9

Ulrike Raap10

Petra Staubach11

Ke Zhang12

Carsten Bindslev‐Jensen13

Alvaro Daschner14

Tamar Kinaciyan15

Michael Makris16

Nadine Marrouche17

Peter Schmid‐Grendelmeier18,19

Gordon Sussman20

Elias Toubi21

Marcus Maurer1,2

Sabine Altrichter22

1Urticaria Center of Reference and Excellence (UCARE), Institute of

Allergology, Charité – Universitätsmedizin Berlin, Corporate

Member of Freie Universität Berlin and Humboldt‐Universität zu
Berlin, Berlin, Germany

2Fraunhofer Institute for Translational Medicine and

Pharmacology ITMP, Allergology and Immunology, Berlin,

Germany
3Division of Pediatric Pulmonology, Allergy and Endocrinology,

Department of Pediatrics and Adolescent Medicine,

Comprehensive Center of Pediatrics, Medical University of Vienna,

Vienna, Austria
4Department of Allergology, Clinica San Carlo, Paderno Dugnano,

Milan, Italy
5Department of Allergy and Clinical Immunology, Clinica

Universidad de Navarra, Instituto de Investigación Sanitaria de

Navarra (IdiSNA), RETIC de Asma, Reacciones Adversas y Alérgicas

(ARADYAL), Pamplona, Spain
6Department of Dermatology, Hospital Del Mar, IMIM, Universitat

Autònoma y Universitat Pompeu Fabra, Barcelona, Spain
7St John's Institute of Dermatology, Guy's Hospital, London, UK

8Department of Dermatology and Allergology, University Medical

Center Giessen and Marburg, Justus‐Liebig University Gießen,

Gießen, Germany
9Department of Allergy and Clinical Immunology, 424 General

Military Training Hospital, Thessaloniki, Greece
10Department of Human Medicine and Health Sciences, University

Clinic of Dermatology and Allergy, University of Oldenburg,

Oldenburg, Germany
11Department of Dermatology, University Medical Center Mainz,

Mainz, Germany
12Allerdia Inc, Los Angeles, California, USA

13Department of Dermatology and Allergy Centre, Odense

University Hospital, University of Southern Denmark, Odense,

Denmark
14Servicio de Alergia, Instituto de Investigación Sanitaria

(IIS)‐Hospital Universitario de La Princesa, Madrid, Spain
15Department of Dermatology, Medical University of Vienna,

Vienna, Austria
16Allergy Unit, 2nd Department of Dermatology and Venereology,

Medical School, National and Kapodistrian University of Athens,

“Attikon” University Hospital, Athens, Greece
17Department of Dermatology, Norfolk and Norwich University

Hospital, Norwich, UK
18Allergy Unit, Department of Dermatology, University Hospital,

Zürich, Switzerland
19Christine Kühne Center for Allergy Research and Education

CK‐CARE, Davos, Switzerland
20Division of Allergy and Clinical Immunology, University of

Toronto, Toronto, Ontario, Canada
21Faculty of Medicine, Bnai‐Zion Medical Center, Haifa, Israel

22Department of Dermatology and Venerology, Kepler University

Hospital, Linz, Austria

Correspondence

Marcus Maurer, Charité – Universitätsmedizin Berlin, Institute of

Allergology, Hindenburgdamm 30, 12203, Berlin, Germany.

Email: marcus.maurer@charite.de

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

4 of 5 - LETTER

 2
0
4
5
7
0
2
2
, 2

0
2
3
, 7

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/clt2

.1
2
2
7
2
 b

y
 U

n
iv

ersitätsb
ib

lio
th

ek
 Z

u
erich

, W
iley

 O
n

lin
e L

ib
rary

 o
n

 [2
7

/1
2

/2
0

2
3

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v
ern

ed
 b

y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se



ORCID

Martin Metz https://orcid.org/0000-0002-4070-9976

George N. Konstantinou https://orcid.org/0000-0003-1371-6764

Marcus Maurer https://orcid.org/0000-0002-4121-481X

Sabine Altrichter https://orcid.org/0000-0001-9955-385X

REFERENCES

1. Kocatürk E, Başkan EB, Küçük ÖS, et al. Omalizumab versus

cyclosporin‐A for the treatment of chronic spontaneous urticaria:

can we define better‐responding endotypes? An Bras Dermatol.

2022;97(5):592‐600. https://doi.org/10.1016/j.abd.2022.03.003

2. Gericke J, Metz M, Ohanyan T, et al. Serum autoreactivity predicts

time to response to omalizumab therapy in chronic spontaneous

urticaria. J Allergy Clin Immunol. 2017;139(3):1059‐1061.e1. https://

doi.org/10.1016/j.jaci.2016.07.047

3. Kolkhir P, Church MK, Weller K, Metz M, Schmetzer O, Maurer M.

Autoimmune chronic spontaneous urticaria: what we know and what

we do not know. J Allergy Clin Immunol. 2017;139(6):1772‐1781.e1.

https://doi.org/10.1016/j.jaci.2016.08.050

4. Altrichter S, Fok JS, Jiao Q, et al. Total IgE as a marker for chronic

spontaneous urticaria. Allergy Asthma Immunol Res. 2021;13(2):

206‐218. https://doi.org/10.4168/aair.2021.13.2.206

5. Moñino‐Romero S, Erkert L, Schmidthaler K, et al. The soluble iso-

form of human FcepsilonRI is an endogenous inhibitor of IgE‐

mediated mast cell responses. Allergy. 2018;74(2):236‐245. https://

doi.org/10.1111/all.13567

6. Moñino‐Romero S, Lexmond WS, Singer J, et al. Soluble FcɛRI: a

biomarker for IgE‐mediated diseases. Allergy. 2019;7:1381‐1384.

https://doi.org/10.1111/all.13734

7. Dehlink E, Baker AH, Yen E, Nurko S, Fiebiger E. Relationships

between levels of serum IgE, cell‐bound IgE, and IgE‐receptors

on peripheral blood cells in a pediatric population. Research

Support, N.I.H., Extramural Research Support, Non‐U.S. Gov't.

PLoS ONE. 2010;5(8):e12204. https://doi.org/10.1371/journal.pone.

0012204

8. Moñino‐Romero S, Vecillas LL, Alenazy LA, et al. Soluble FcεRI, IgE,

and tryptase as potential biomarkers of rapid desensitizations

for platin IgE sensitized cancer patients. J Allergy Clin Immunol

Pract. 2020;8(6):2085‐2088.e10. https://doi.org/10.1016/j.jaip.2020.

01.047

9. Schoepke N, Asero R, Ellrich A, et al. Biomarkers and clinical char-

acteristics of autoimmune chronic spontaneous urticaria: results of

the PURIST Study. Allergy. 2019;74(12):2427‐2436. https://doi.org/

10.1111/all.13949

SUPPORTING INFORMATION

Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

LETTER - 5 of 5

 2
0
4
5
7
0
2
2
, 2

0
2
3
, 7

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/clt2

.1
2
2
7
2
 b

y
 U

n
iv

ersitätsb
ib

lio
th

ek
 Z

u
erich

, W
iley

 O
n

lin
e L

ib
rary

 o
n

 [2
7

/1
2

/2
0

2
3

]. S
ee th

e T
erm

s an
d

 C
o

n
d

itio
n

s (h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/term

s-an
d

-co
n

d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v
ern

ed
 b

y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se


	In chronic spontaneous urticaria soluble FcεRI is elevated and linked to atopy and chronic inducible urticaria
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	FUNDING INFORMATION


