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Abstract
Chronic Urticaria (CU): is an heterogeneous disease supposed to be
due to spontaneous release of histamine from unclarified activation of mast
cell or basophil through IgE receptor pathway but treatment targeting either
histamine or IgE are not always successful. The aim of this study was to
explore Basophil phenotyping and functionality to better classify CU.
Methods: the prospective, clinical study enrolled 31 CU and 29 age and
sex matched controls. Basophils were analyzed by flow cytometry.
Results and Discussion: Our CU population demography was very
similar to cohorts previously reported. CU were active for 5.58+5.4 years and
severe (UAS7 = 25.8+10). Serum IgE were higher than 114kU/L in 36.8%
CU vs 12.0% HC. Serum tryptase was higher than 7µg/L in 20%. Basophil
represented less than 0.1% of leukocytes in 32.3% CU and even more in
case of recent flares. Ex vivo basophil activation was defective in 75.9% of
CU vs 31% of HC. However despite an active disease, 41.9% of patients kept
a high basophil count and 7 (24.1%) a high reactivity with low serum tryptase
and low activation profile suggesting their basophils are not the main effector
in the diseases.
Conclusions: Monitoring Basophil count and ex vivo reactivity together
with the level of IgE should help in suspecting the basophil and IgE involvement
or alternative mechanisms of CU. This could lead to a classification of CU in
its heterogeneity and help predicting its response to anti-histaminic or antiIgE therapies.

Abbreviations
ASST: Autologous Serum Skin Test; FCM: Flow Cytometry;
MdFI: Median Fluorescence Intensity; Basophils Basophils; CU:
Chronic Urticaria; HC: Healthy Controls; BMI: Body Mass index;
tIgE: Total serum IgE; BAT: Basophil Activation Test; EDTA:
Ethylene Diamine Tetra Acetic Acid; PBS: Phosphate-Buffered
Saline; FITC: Fluorescein isothiocyanate; PE: Phycoerythrin; APC:
Allophycocyanin; NS: non-significant; Ig Immunoglobulin; NR ex
vivo Non-reactive (Basophils); FcεRI high affinity receptor for IgE;
IL3 Interleukin 3; UAS7: Urticaria Activity Score other 7 days; UCT:
Urticaria Control Test

Introduction
Chronic Urticaria (CU) is characterized by frequent, sudden
occurrences of transient itchy wheals and/or angioedema, over a
period of at least 6 weeks. Crises occur without any identified allergen
or exogenous triggers (spontaneous CU; CSU) unless it is triggered
by physical signals (inducible CU; CINDU) such as dermographism,
heat or cold contact, pressure or vibrations, water , sun or neuroendocrine stress [1-3]. CU is frequently associated with atopy or
auto-immunity [4]. CU is more frequent in females for unclear
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reasons. CU can appear at any age and persist for 3-5 years before
disappearing. Approximately 1/5 cases persists for more than 5 years
[1,2]. More severe the disease is, longer it persists [5].
The diagnosis of CU is essentially clinical. The daily Urticaria
Activity Score over 7 days (UAS7) measures the disease activity/
severity, while the Urticaria Control Test (UCT) measures the
treatment efficacy [3,6]. CU is considered highly active when UAS7 is
higher than 27 and is poorly controlled by the treatment when UCT is
below 12. CU is frequently associated with obesity (Body Mass Index
-BMI- higher than 27) [7] and raise of D-dimer [8, 5]. Obesity is
related to the patient age [9-11].
It is generally admitted that CU symptoms are due to inappropriate
mast cells and basophil degranulation. Accordingly, it was shown that
these cells infiltrate the wheal lesions [9,12] and that basophil count
is reduced during flares, as demonstrated long before Flow cytometry
(FCM) was used [13-15]. Basopenia is believed to be due to local
recruitment [16]. Histamine and tryptase raise may be detected in
serum during flares [17-19] and non-sedative anti-Histamine (H1)
drugs may relieve symptoms, but frequently require high doses. Total
serum IgE (tIgE) are usually in the normal range (<114kU/L) unless
the patient is atopic. IgE play an important role in mast-cell/basophil
homeostasis [20] and basophil degranulation is easily induced ex vivo
with anti-IgE or anti-IgE receptor type I (Fcε-RI) antibodies. AntiIgE biotherapy (namely Omalizumab) has remarkable efficiency in
preventing CU’s flares in a great majority of the patients [21,22].
Anti-IgE biotherapy is known to prevent the IgE binding to mast
cells and basophil membrane Fcε-RI. So, IgE, Fcε-RI, degranulation
and release of histamine are considered as critical in inducing CU
symptoms but still, CU’s physiopathology remains unknown and not
all patients are sensitive to anti-HI or Omalizumab treatments.
CU may be an auto-immune disorder. Indeed, CU is frequently
associated with autoimmune diseases like thyroiditis. Furthermore,
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Skin Test with Autologous Serum (ASST) may induce wheals possibly
due to the presence of auto-antibodies ASST is not used in France for
ethical reasons. difficult toe for inter laboratory comparison [23,24].
Several arguments suggest that major targets of autoimmunity in CU
are either FcεRI or IgE most of which being bound to their membrane
receptors (named Type II Autoimmune CU). Unfortunately there is
no reliable method available yet to detect these auto-antibody, except
the ASST. Alternatively IgE auto-immunity to organs or tissue have
been suspected (named type I auto-immune CU or Auto-Allergy)
and IgE anti-thyroperoxidase, thyroglobulin and interleukin-24 have
been reported in CU [6, 25-27].
The Basophil Activation Test (BAT) measures basophil
degranulation by FCM despite the low concentration of basophils
in peripheral blood. Basophils are identified by immunodetection
of membrane proteins such as CCR3, CD123 (together with
plasmacytoid dendritic cells) or CD203c. CD203c that is basically
expressed on basophils and is upregulated during stimulation.
Basophil granules express protein p53 (CD63) in their inner side
of the membrane, not accessible to immunolabelling of fresh
cells. Basophil degranulation induces a fusion of granules with the
cytoplasmic membrane and a strong and rapid expression of CD63
that become detectable on the surface of the cells [28]. Usually, less
than 5% of basophils spontaneously express CD63. Degranulation
is rapidly induced by allergenes in allergic patients. BAT sensitivity
is generally improved by IL-3 for diagnosis. using Furthermore,
a default in ex vivo basophils reactivity (PR) has been reported,
during sample preparation [15,29,30]. Basophil general reactivity is
measured by challenging them with Fcsymbol
RI or IgE monoclonal antibody. Note that BAT is performed in
whole blood and elevated plasma IgE can compete with in anti-IgE
stimulation. Basophil reactivity can also be tested with N-formylmethionyl-leucyl-phenylalanine (fMLP) a strong stimulant of a G
protein-coupled receptor (FPR1), independently of Fcε-RI. Generally,
anti FcεRI, anti IgE or fMLP induce degranulation of up to 90% of
basophils in a dose dependent manner. For unclarified reasons, few
patient’s basophils have a poor ex vivo reactivity (PR), even when IL3, as opposed to Good reactive (GR). The “non-responder” term is
some time used but is a source of confusion because it is also used for
patients who are not sensitive to the treatment. In CU, PR frequency is
increased and is related to the disease severity [31] decreasing during
remissions [14,32] suggesting some causality link. During flares, some
level of basophils activation has been reported on expression of CD69
[33], CD203c [34] or even some spontaneous expression of CD63
[23,33]. An indirect BAT assay has been proposed to reproduce ASST
using patient serum and a donor basophils or a mast cell line but this
test has poor performances and strongly need for standardization
[23,24].
So, IgE, mast cells/basophils and histamine release are considered
to be critical in the physiopathology of CU. An inappropriate mast
cell degranulation can be intrinsic or extrinsic mechanisms that are
not all identified. Several auto-immune mechanisms targeting mastcell/basophils are suspected but difficult to evidence and only explain
part of the cases. As a matter of fact, treatments targeting histamine
[35-37] or IgE [38-40] are frequently inefficient. As we regularly
explore basophil as part of allergy diagnosis, we thought measuring
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basophil reactivity could help in a better understanding of the role of
basophil /IgE regarding the heterogeneity of CU.
The aim of this study was to find Basophil phenotype and
functional parameters that could help in better classifying CU.
To address that question, we performed large biological study of
basophils in a prospective, monocentric, case control study of CU
out-patients.

Materials and Methods
Between March 2016 and September 2017 we performed a
prospective observational study on patients with CU and compared
them to age and sex matched healthy controls (HC) from the
melanoma preventive outdoor clinic in the dermatology department.
HC with previous history of inflammatory or allergic skin diseases
or urticaria were not included. The diagnosis of urticaria was based
on clinical history and physical examination according to European
Guidelines guidelines [3]. Patients were invited to participate to
the study the first day they were addressed to the clinic. Data were
collected on age, gender, IgE levels, and allergy (asthma, atopic
eczema, food allergy, and allergic rhinitis). The disease activity
was evaluated using UAS7 and UCT scores according to European
guidelines [3]. During the same time, age and sex matched healthy
controls (HC) who attended the clinic for detection of melanoma,
without any history of urticaria were informed of the study. Patients
and volunteers who have accepted to sign the informed consent were
enrolled and tested the same day.
Serum total IgE (reference value<114kU/L) and serum Tryptase
(reference value<11.4kµg/L) were measured using ImmunoCAP™
(UNICAP 250, Thermo Fisher Scientific, Uppsala, Sweden). Serum
total IgE were calibrated between 2 and 5000 kUI/L as referred to the
international 75/502 WHO standard) and Tryptase was calibrated
between 1 and 200 µg/L. D Dimer values were measured using Vidas
D-dimer exclusion II DEX2 (Biomerieux Lyon France). D Dimers
reference values were below <500u.
Basophil phenotyping was performed on EDTA anti-coagulated
blood the day of enrolment. Basophils were identified using antiCD123 antibody conjugated with Allophycocyanin (APC)- Alexa
700 (clone SSDCLY107D2, Beckman-Coulter; Fullerton, CA), antiHLA DR Horizon-V450 (clone L243, BD Biosciences® San Jose, CA).
Basophil activation was measured using BasoflowEx® kit (Exbio, Praha,
Czech Republic) adapted as described recently [28]. Briefly, EDTA
samples were diluted 1/1 with Hanks saline Buffer complemented
with calcium chloride 20µmol/ml (Renaudin laboratory, France) and
sodium heparinate 500 UI/ml (Choay; Sanofi-Aventis®, France). No
IL-3 was added in the test. Basophils were firstly either unstimulated
or stimulated with anti-IgE antibody (clone BE5, Exbio, Praha)
at10µg/ml or part of the cohort with anti-Fcε-RI 5 µL (provided in the
Bühlmann Laboratories AG kit, Schönenbuch, Switzerland) and with
anti-IgE +formyl-methionyl-leucyl-phenylalanin (provided in the
Exbio BasoflowEx® kit). The samples were stained with anti-CD203cPE monoclonal antibody (clone NP4D6) and anti-CD63-FITC
(clone MEM-259, Exbio, Praha) during the activation time, for 20
minutes in the dark in a 37°C water bath. Erythrolysis was performed
using Immunoprep on TQ-PREP Workstation (Beckman-Coulter;
Fullerton, CA). At the end, the sample was washed in Phosphate
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buffer (PBS, Eurobio, France) and re-suspended in PBS-1% Bovine
serum Albumin fraction V (BSA, Eurobio Courtaboeuf France) and
analyzed within 4 hours on Navios™ cytometre using Navios™ software
(Beckman-Coulter).
Data were analyzed on Kaluza™ software (Beckman-Coulter): cell
shape was checked on Forward/side scatter dot plots. Bubbles were
excluded on basophil label versus time scatter. Cell doublets were
excluded on Forward area under curve/ height scatter. Basophils
were then selected on their specific expression of CD203c versus
Side Scatter (SSC) and the fractions of activated basophils (CD63+)
as well as the CD203c/CD63 labelling (MdFI) were measured among
this population. Cytometer settings were checked daily using quality
controls procedure according to the manufacturer instructions.
Compensations of spectral overlaps were set up using single labeling
on anti-mouse IgG beads (Versacomp™ beads, Beckman-Coulter) and
calculated using the software application on Navios™ software.
Statistical Analysis
Correlations were analyzed using linear regressions, Student T
and chi² tests from Excel (Microsoft Corporation, Redmond, WA).
Comparison between groups was tested with the non-parametric

Mann-Whitney or Kruskal-Wallis tests, while categorical variables
were assessed using the Chi-Square or Fisher’s exact tests using
GraphPad™ software.
Ethical issue
All subjects submitted a written informed consent form at the
time of their enrollment into the present study. This biological study
was performed blindly on anonymous blood samples collected for
diagnosis purpose in accordance to 2011-814 bioethical French law.

Results
Our CU population demography was very similar to previously
reported cohorts (Table 1)
Thirty one patients with CU were enrolled in the study, 20 were
females (65%) and 11 males, with a mean age of 48.4+17.5 years (from
19 to 85). CU patients were compared to 29 HC of which 18 (62%)
were females and 11 males with a mean age of 50.1+17.0 (from 23
to 83) years. Demographic and clinical features are summarized in
Table I. The patients claimed to have the disease active for 5.58+5.4
years; 21 patients (77.4%) had CU for more than 1 year, up to 21. The
UAS7 obtained from 19 patients only, reflected that CU was severe.

Table 1: Basophil specific criteria in Chronic Urticaria as compared to healthy donors.
Healthy (n=29)

Urticaria (n=31)

PR CU (n=14/31)

GR CU (n=7/29)

Age (years)

50.1+17.0
[23 to 83]

48.4+17.5
[19 to 85]

51.9+17.1

38.4+17.3

Female nb (%)

18 (62.1%)

20 (64.5%)

68.2%

57.1%

CU duration (years)

5.58+5.4

3.3+2.7

5.0+3.8

UAS7 (n=19)

25.8+10

25.3+8.4

27.0+15.3

UCT

3.7+2.9

3.3+2.7

5.0+3.8

Flares ongoing

11 (35%)

9 (40.9%)

1 (14.3%)

Spontaneous CU

16 (56.1%)

12 (54.5%)

5 (71.4%)

Dermographism

14 (45.2%)

10 (45%)

2 (28.6%)

p=
NS/0.10

NS

Allergy

3 (10%)

BMI (kg/m²)

24.3+4.51

27.5+5.22

27.4+4.8

27.6+7.7

BMI > 25

8 (28.6%)

18 (62.1%)

12 (57.1%)

4 (66.6%)

D-dimer (u)#

241 ;
[ 136 to 5651]

373
[ 120 to 10 010]

416
[120-3515]

347
[161-1040]

NS /NS

D-dimer >800u

3 (11.5%)

7 (28%)

6 (38%)

1 (17%)

NS

74.5+124
[2-611] (n=25)

149+178
[5 – 621] (n=19)

160.2+190
(n=15)

4.5+1.6
(n=2)

NS/0.0067

tIgE >114kI/L

3 (12.0% )

7 (36.8%)

6 (40%)

0

*

0.0515

tIgE < 40kI/L

14 (56.0%)

5 (26.3%)

3 (20%)

2 (100%)

*

0.0489

Tryptasemia (µg/L)
[range]

4.7+1.8
[2.2 – 9.6]

5.8+4.2
[1.8-19.9]

6.6+4.6

Tryptasemia > 7

1 (3.8%)

5 (20.0%)

5 (26%)

Basopenia <0.1% of leukocytes

2 (6.9%)

10 (32.3%)

6.22+5.27

7.07+5.50

9/25 (31%)

22/29 (75.9%)

42.3+25.5

18.8+18.0%

under anti-IgER

17.6+20.2 (n=9)

10.4+16.2%
(n=16)

6.4+12.6

under anti-IgE + fMLP

50.0+19.3 (n=8)

32.0 18.2% (n=7)

32.0 18.2

Total serum IgE (kU/L)

[range]

Basal expression of CD203c

4 (12.9%)

3.0+1.0
0

0.0171
*

0.0111

NS/0.0049
*0,0735
0.0141#

7.07+5.50

Basophil stimulation
% PR
%CD63+
under anti-IgE

+

10.2+10.0

+

45.9+6.0
27.8+21.0
nd

<0.001
NS15
0.085

NS; #Chi² or Fisher’s test, chi² test otherwise Student T test. DDimers: median and [range]
Basophils/Lympho ratio of % number of Basophils on number of lymphocytes x100. Basophils <1% as % of all leukocytes. D-Dimer compared between patients treated
or not with Steroids. tIgE = total Serum IgE; BMI = Body Mass Index; UAS7 Urticaria Activity Score other 7 days; UCT Urticaria Control Test. Basophils Poor Reactivity
when anti-IgE stimulation induced less degranulation (CD63+) of less than 30% of Basophil.
*
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The UCT score was reported by all but one patients and was lower
than 11 in 29 out of 30 patients, and below 5 in 63.3% of the patients.
Among 19 patients who provided both UCT and UAS7 scores, 84.2%
had a high UAS7 >27 and a low UCT<5.

tryptase, basophil count and basophil reactivity were not different
between patients with moderate of very high BMI. Serum tIgE levels
were elevated (>114 kU/L) in 7 out of 19 CU patients tested (36.8%)
but only in 3 of 25 HC (12.0%; chi² p=0.0515).

Urticaria flares were induced (CINDU) in 15 patients, all
presenting dermographism and 4 of them having crisis triggered:
one by pressure, one by cold air, one by cold water and one by
hot air or stress. CINDU and spontaneous CU (CSU) had similar
distributions of age or sex, CU duration and BMI, UAS7 or UCT
scores. One CSU patient had a history of allergy to food while among
CINDU patients, one was allergic to pollens only, one to bee venom
and one, whom flares were triggered by cold water, was allergic to
animal fur and pollens. Comparatively, 3 HC had an allergy. Allergic
CU patients had similar ages, BMI, IgE, basal serum tryptase and
basophil status as patients without allergy. None of allergic patients
bothered reporting their UAS7 questionnaire. Because of their low
number, the whole CU (CSU, CINDU, with or without allergy) group
was analyzed altogether unless it is mentioned. Ten patients were not
treated before they enrolled in the study. Seven patients were taking 1
or 2 antihistamine tablets per day; 4 more were taking 3 tablets and 5
more were taking 4 tablets per day. Furthermore, 5 patients had taken
steroids at some time of the disease (all CSU), 1 had been treated with
methotrexate and 2 with montelukast.

A great part of patients shows biological signature compatible with
basophil – IgE involvement

CU patients had BMI (27.5+5.22 kg/m²) significantly higher than
HC (24.3+4.51, p=0.0171, Table 1). Among CU patients, 62.1% had a
BMI >25 compared to 28.6% of HC (chi² p=0.0111) and 34.5% had a
BMI >30 compared to 14.3% of HC (p=0.077). D-dimer values were
widely distributed in the two groups and 28% of CU had D-dimer
higher than 800u as compared to 11.5% of HC (NS). D-dimer values
were not correlated to the UAS7 or UCT scores or to the BMI (Table
2). Patients with a BMI >30 tended to have higher D-dimer (median:
680±739) compared to patients with lower BMI (326±857, NS);
tended to be older (52.4±19.5 compared to 45.8±17.4 years, NS) and
having a longer disease duration (7.5±6.57 compared to 2.81±3.56
years, p=0.059), but a lower disease activity (UAS7 score: 23.5±10.7
compared to 26.2±10.1; NS). The UCT score, tIgE level, serum
Table 2: Chronic Urticaria profiles according to the Basophil count.
Basos count

<0.10% (n=10)

0.10 – 0.50%
(n=7)

>0.50%
(n=14)

Age (years)

51.120.3

41.4±16.4

49.6±16.9

Disease duration
(years)

7.78±6.80
(p=0.0174)

1.00±1.10

3.92±4.10
(NS)

UAS7 (severe >15;
n=19)

25.2±8.67

33.3±10.3

23.3±11.3

4.40±3.24

2.29±1.89

4.08±3.18

BMI (kg/m²)

27.3±4.21

27.3±7.03

27.4±5.43

D-dimers (ref <500u)

600 [161-3515]

350 [316-2270]

337 [1201523]

Tryptasemia (µg/L)

7.72±6.67

5.64±1.60

4.87±2.35

tIgE (kU/L)

89.3±45.3

239.5±260.8

133.1±169.4

Basos evts (%
leukocytes)

0.04±0.02

0.29±0.11

0.79±0.34

CD203c MdFI 4.7+2.9

5.26±1.98

4.36±1.61

4.94±1.38

%CD63+ anti-IgE

15.9±19.7

18.5±14.3

18.1±17.2

Poor Reactive Baso

7 (77.8%)

6 (85.7%)

9 (75%)

UCT score
(poor efficacy <12)

CU Patients with basopenia and high Basos count are compared with patients
having Basos count in normal ranges

J Clin Investigat Dermatol 9(1): 4 (2021)

In 10/31 (32.3%) CU patients, the basophil count was low.
Because basophils are rare events among peripheral leukocytes
(<1%), we could not get highly reliable values for technically reasons.
Among cells expressing CD123, the mean number of basophils, that
expressed CD123 but not HLA DR-, was significantly lower in CU
(969+711 events) compared to HCs (1458+754 events, p=0.0192)
while plasmacytoid Dendritic Cells (pDC), that express CD123 and
HLA DR, were in similar numbers (438+478 in CU vs 404+290 in
HC, NS). Consistently, the mean ratio of basophil over lymphocyte
counts was lower (1.37+0.98%) in CU compared to HC (2.25+1.87,
p=0.0421). More simply, basophils represented less than 0.1% of
leukocytes named Basopenia (Bp), in 10/31 (32.6%) CU compared to
2/29 (6.9%) HC (ch² p= 0.0141). The difference was particularly high
in females CU patients, (40%) compared males (18%; chi² = 0.0004).
In accordance with the hypothesis of local recruitment, basopenia
was more frequent in patients who reported recent flares. Patients
with Bp reported a longer history of CU (7.8±6.8 years) compared
to patients with a normal basophil count (1.0±1.1 years; p=0.0174)
and they tended to be older (51.1±20.3 vs 41.4+16.4 years old). Bp
was observed in 30% of patients with D-dimer higher than 800u but
in 10% of patients with D-dimer lower than 800U (ch²: p=0.0493).
Bp was not related to the BMI or UAS7 and UCT scores. However,
Bp patients tended to have lower IgE (89±45.3 vs 239.6±200.8) and
higher CD203c expression (5.97+1.95 vs 4.77+1.09) suggesting some
degree of basophils activation. Furthermore, in two cases, Bp was
associated with a raised serum tryptase (18.3+2.2 µg/L), a very long
story of the disease (>10 years) and a higher expression of CD203c
(MdFI: 7.23+3.42) on basophils suggesting a very active disease.
Basophil capacity for degranulation was frequently deficient
in CU (Table 1). Under stimulation with anti-IgE antibody, a poor
response of basophils (PR) was observed in 22/29 (75.9%) CU but
in 6/25 (31%) HC (chi² p=0.0031). Because anti-IgE stimulation
in whole blood competes with serum IgE that was elevated in a
few patients, we confirmed this defect in response by stimulating
basophils with an anti-Fcε-RI antibody in a part of patients. AntiFcε-RI induced degranulation of 6.4+12.6% of basophils in 13 PR as
compared to 17.6+12.1% in 9 HC. Some kits provided and anti-IgE
completed with fMLP as positive control. Stimulation of basophils
with an anti-IgE + fMLP, induced a degranulation of 32.0+18.2 %
of basophils in 7 UC compared to 50.0+19.2% in 8 HC (p= 0.085).
PR patients tended to be older and had a longer CU history, a higher
UAS7 and a lower UCT; their tIgE levels were lower and their serum
tryptase higher (p= 0.0030).
On the other hand, some patients lacked evidence of peripheral
basophil involvement
Indeed, 14/31 (45.1%) CU patients kept a high number of basophils
(>0.50% of leukocytes) despite they had a very active disease. They
had low serum tIgE levels and low serum tryptase (4.71+2.33µg/L),
low expression of CD203c on resting basophils (MdFI: 5.64+3.97).
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These patients tended to be older (49.9+16.3 years) with a long disease
history (4.5+4.4 years) compared to patients who had a normal or
low basophil count. Their CU was more frequently associated with
dermographism (57%) compared to patients with normal (40%) or
low (43%) basophil counts. They had similar levels of BMI, D-dimer,
UAS7, UCT scores although they tended to take more tablets of
anti-H1.
Also, part of CU patients kept GR and low serum tryptase
(2.95+1.00µg/L; compared to PR; p=0.0049), even lower than HC
(6.05+5.86; p=0.028). GR patients generally had high basophil counts
with low expression of CD203c (4.94+1.38) but this group did not
completely overlap with the group of patients who had high basophil
count. These GR patients tended to be younger (38.4+17.3) than PR
patients (51.9+17.1, NS) despite they had a longer disease history
(5.0+3.8 years) and a high UAS7 score (27.0+15.3). CU was inducible
in 2/7 (29%) of GR as compared to 11/22 (50%) PR (NS). IgE dosage,
available in only 2 GR patients, was remarkably low (<10kU/L).

Discussion
This is the first description of French patient-control group
of patients with CU, in the real life. The population we observed
appeared to be very similar in age, higher frequency of females,
frequent dermographism and overweight distribution as other
populations described in other international [36,37,41-45] or French
[46,47] studies. The mean duration of the disease was quite long
but this does not mean it was due to a delayed diagnosis as most of
patients already have had 2 or 3 lines of treatment and were addressed
to the local reference center because of difficulties in controlling the
disease. This probably also explains why most cases were severe (high
UAS7, low UCT scores). As usually reported, CU was more frequent
in females for unclear reasons and we did not find differences between
females or males in terms of age, overweight, disease severity, IgE
levels, serum tryptase or basophil reactivity except that basopenia was
more frequent in females. It is a pity we miss information on possible
auto immunity because ASST is not used in France and there are no
standardized ex vivo alternative test that could replace it yet [48].
Like other studies, we also found a frequent association of CU
with overweight [10, 36,37,41-47]. Not surprisingly, the overweight
was associated with age and disease duration as previously reported
[49]. Our data cannot tell if obesity was anterior and eventually
favoring CU or if it could have been a consequence of the disease
chronic inflammation. Hormonal disorders have been suggested
in epidemiological studies of CU [50] but gain of weight could also
be related to the chronic inflammation. Indeed, the production of
inflammatory cytokines has been associated with dysregulation of
appetite regulators like lipocalin-2 or adiponectin in CU [51,52]. In
any case, we did not evidence association between obesity and CU
severity in accordance to the previous report [11]. In our study, we
observed a very large variability of D-dimer levels in CU as well as
in HC. This is why we have reported results in median and range
values instead of mean and standard deviation. D-dimer is a marker
of coagulation disorder linked to the metabolic syndrome and
chronic inflammation [5,8,49,53,54]. In our experience, high levels
of D-dimer was not related to overweight but tended to be higher in
PR patients suggesting an effect of the disease activity and probably
the inflammatory status although anteriority in steroid treatment can
also play a role in it.
J Clin Investigat Dermatol 9(1): 4 (2021)

We analyzed serum tryptase as a marker of mast cell activation.
Raise of serum tryptase is very helpful in diagnosis of acute urticaria
and mast cell disorders. In our study, serum tryptase was rarely
elevated above the reference range in CU and was not correlated
to the disease severity. However, we could see that basal serum
tryptase, was still a bit higher in CU as compared to age, sex matched
HC in accordance with previous M Ferrer’s report [17]. In fact, the
reference ranges that are usually admitted, have been proposed by
the manufacturer of the dosage system but are certainly too broad.
Indeed, usual basal serum tryptase we routinely detect are closer to
the level we observed in our HC group. Considering the threshold
of 7 as a reference range, we observed that serum tryptase was more
frequently high in CU, and was more frequently high in patients who
reported recent flares just before they came to the clinics suggesting it
reflects some residual mast cell activation.
Beside the clinical data, we looked for biological parameters
theoretically related to the physiopathology that could help in
characterization of CU and although no basophil biological monitoring
is actually recommended in the international guidelines for the
diagnosis of CU. And indeed, we found that signs of involvement of
basophils and IgE were altered at least in part of patients. Basopenia is
compatible with basophil recruitment and consumption in the tissue
and basophil renewal can decline with the duration of the disease
[14,15,55,56]. Interestingly, Eosinopenia has also been reported in
CSU and has been associated with autoimmunity (ASST), low IgE,
basopenia and poor response to Omalizumab [57]. So basopenia is
an informative parameter to consider in monitoring CU activity (if
not severity) and is easy to get in routine differential leukocyte count
in accordance with Borzova [58]. Peripheral basophils show some
level of activation evidenced by a raise of CD203c expression but this
was limited in blood, probably because the cell activation is mostly
restricted to the tissue. Frequent challenges of basophils can explain
some level of exhaustion and lack of ex vivo reactivity that Sabroe
called “desensitization” [25,59]. Alternatively, PR can be explained in
part by a lack of peripheral basophils maturity due to an increased
turn over.
Mast cell activation can explain the occasional raise of serum
tryptase. This was rarely observed, probably because the disease
history is so chaotic that it is difficult to get testing at the peak of
production in outpatients.
CU has been associated with a background of atopy that can
explain the high level of serum tIgE. However, if the eventual Anti-IgE
auto-immunity that eventually induces spontaneous degranulation
without requiring allergen [60], most probably also binds to soluble
IgE, making immune complexes rapidly removed from serum. This
can explain IgE depletion [61] while anti-FcRI auto-immunity
induces degranulation [61,62], but without interfering with soluble
IgE [63-66]. It is then not surprising to observe low IgE levels in some
patients but this can also depend on the chaotic appearance of flares
raising once more the high heterogeneity of the biological status
collected at some limited time points.
Daily dosages of tIgE in healthy population show a large variability
and are mainly considered as pathological when tIgE are above a
threshold (>114kU/L) that was defined by the major manufacturer of
the dosage system. Thus, dosage of IgE is rarely explored in its lower
range where its clinical significance is generally neglected. Our results
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suggest that considering lowering level of IgE could be of interest in
monitoring CU. Furthermore, one can question the potential benefit
of treatment with anti-IgE biotherapy in case serum tIgE are very low.
On the other hand, CU with high levels of IgE may be compatible
with a possible type I auto-immunity in which IgE may play a role
and high IgE has been shown to be associated with a good efficacy of
Omalizumab treatment of CU [39,67].
But our results also show the lack of evidence for basophile
involvement in some cases of CU. This suggests that CU could be
related to alternative release of vasoactive mediators, independent of
the IgE and Fcε-RI activation pathway as previously shown [66,68].
It is of interest to mention that CU has been observed in patients
with very rare primary deficiency in IgE [69].This would explain
some failure of anti-histaminic treatment. We cannot say if this is
compatible with the type I auto immune mechanism of CU as we
unfortunately lack of diagnostic tools for mechanism.

Conclusion
In conclusion, we report basophil monitoring in a prospective
case-control study of Chronic Urticaria diagnosed in a middle size
teaching hospital and our results show that our epidemiological data
are very similar to other studies reported. Our biological data show
that total serum IgE and serum tryptase dosages, basophil count
and basophil ex-vivo reactivity could bring precious information in
classifying CU according to different possible physio-pathological
mechanisms and could eventually anticipate the potential response
to biotherapy.

Epidemiology of chronic spontaneous urticaria: results from a nationwide,
population-based study in Italy. Br J Dermatol 174: 996-1004.
11. Soria A, Du-Thanh A, Amsler E, Raison-Peyron N, Mathelier-Fusade P, et
al (2018) Obesity is not associated with severe chronic urticaria in a French
cohort. J Eur Acad Dermatol Venereol 32: 2427-2436.
12. Caproni M, Giomi B, Melani L, Volpi W, Antiga E, et al. (2006) Cellular
infiltrate and related cytokines, chemokines, chemokine receptors and
adhesion molecules in chronic autoimmune urticaria: comparison between
spontaneous and autologous serum skin test induced wheal. Int J
Immunopathol Pharmacol 19: 507-515.
13. Grattan CE, Walpole D, Francis DM, Niimi N, Dootson G, et al. (1997) Flow
cytometric analysis of basophil numbers in chronic urticaria: basopenia is
related to serum histamine releasing activity. Clin Exp Allergy 27: 1417-1424.
14. Eckman JA, Hamilton RG, Gober LM, Sterba PM, Saini SS (2008) Basophil
phenotypes in chronic idiopathic urticaria in relation to disease activity and
autoantibodies. J Invest Dermatol 128: 1956-1963.
15. Rauber MM, Pickert J, Holiangu L, Mobs C, Pfutzner W (2017) Functional
and phenotypic analysis of basophils allows determining distinct subtypes in
patients with chronic urticaria. Allergy 72: 1904-1911.
16. Itoh E, Nakahara T, Murata M, Ito T, Onozuka D, Furumura M, et al (2017)
Chronic spontaneous urticaria: Implications of subcutaneous inflammatory
cell infiltration in an intractable clinical course. J Allergy Clin Immunol. 139:
363-366.
17. Ferrer M, Nunez-Cordoba JM, Luquin E, Grattan CE, De la Borbolla JM, et
al. (2010) Serum total tryptase levels are increased in patients with active
chronic urticaria. Clinical and experimental allergy: Clin Exp Allergy. 40:
1760-1766.
18. Siles R, Xu M, Hsieh FH (2013) The utility of serum tryptase as a marker in
chronic spontaneous urticaria. Acta Derm Venereol 93: 354-355.

Acknowledgement

19. Jain S (2014) Pathogenesis of chronic urticaria: an overview. Dermatol Res
Pract . 2014: 674709.

The authors gratefully acknowledge all participants who
volunteered for the study.

20. Galli SJ (2016) The Mast Cell-IgE Paradox: From Homeostasis to
Anaphylaxis. Am J Pathol 186: 212-224.

References
1. Gimenez-Arnau AM, Grattan C, Zuberbier T, Toubi E (2015) An individualized
diagnostic approach based on guidelines for chronic urticaria (CU). J Eur
Acad Dermatol Venereol 23: 3-11.
2. Maurer M, Abuzakouk M, Berard F, Canonica W, Oude Elberink H, et al.
(2017) The burden of chronic spontaneous urticaria is substantial: Real-world
evidence from ASSURE-CSU. Allergy 72: 2005-2016.
3. Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D, et al (2018)
The EAACI/GA(2)LEN/EDF/WAO guideline for the definition, classification,
diagnosis and management of urticaria. Allergy 73: 1393-1414.

21. Metz M, Ohanyan T, Church MK, Maurer M (2014) Omalizumab is an effective
and rapidly acting therapy in difficult-to-treat chronic urticaria: a retrospective
clinical analysis. J Dermatol Sci 73: 57-62.
22. Tamer F, Gulru Erdogan F, Dincer Rota D, Yildirim D, Akpinar Kara Y (2019)
Efficacy of Omalizumab in Patients with Chronic Spontaneous Urticaria
and Its Association with Serum IgE Levels and Eosinophil Count. Acta
Dermatovenerol Croat ADC 27: 101-06.
23. Netchiporouk E, Moreau L, Rahme E, Maurer M, Lejtenyi D (2015) Positive
CD63 Basophil Activation Tests Are Common in Children with Chronic
Spontaneous Urticaria and Linked to High Disease Activity. Int Arch Allergy
Immunol 171:81-88.

4. Augey F, Gunera-Saad N, Bensaid B, Nosbaum A, Berard F (2011) Chronic
spontaneous urticaria is not an allergic disease. Eur J Dermatol 21: 349-353.

24. M HOZA, Merk HF, Kotliar K, Wurpts G, Roseler S, et al. (2019) The CD63
basophil activation test as a diagnostic tool for assessing autoimmunity in
patients with chronic spontaneous urticaria. Eur J Dermatol EJD 29: 614-618.

5. Rabelo-Filardi R, Daltro-Oliveira R, Campos RA (2013) Parameters
associated with chronic spontaneous urticaria duration and severity: a
systematic review. Int Arch Allergy Immunol 161: 197-204.

25. Sabroe RA, Francis DM, Barr RM, Black AK, Greaves MW (1998) AntiFc(episilon)RI auto antibodies and basophil histamine releasability in chronic
idiopathic urticaria. J Allergy Clin Immunol 102: 651-658.

6. Schoepke N, Asero R, Ellrich A, Ferrer M, Gimenez-Arnau A, et al. (2019)
Biomarkers and clinical characteristics of autoimmune chronic spontaneous
urticaria: Results of the PURIST Study. Allergy 74: 2427-2436.

26. Schmetzer O, Lakin E, Topal FA, Preusse P, Freier D, et al.(2018) IL-24 is a
common and specific autoantigen of IgE in patients with chronic spontaneous
urticaria. J Allergy Clin Immunol142: 876-882.

7. Lin W, Zhou Q, Liu C, Ying M, Xu S (2017) Increased plasma IL-17, IL-31,
and IL-33 levels in chronic spontaneous urticaria. Sci Rep 7: 17797.

27. Bracken SJ, Abraham S, MacLeod AS (2019) Autoimmune Theories of
Chronic Spontaneous Urticaria. Front Immunol 10: 627.

8. Asero R, Tedeschi A, Riboldi P, Griffini S, Bonanni E et al. (2008) Severe
chronic urticaria is associated with elevated plasma levels of D-dimer. Allergy
63: 176-180.

28. Depince-Berger AE, Sidi-Yahya K, Jeraiby M, Lambert C (2017) Basophil
activation test: Implementation and standardization between systems and
between instruments. Cytometry Part A: the Cytometry A 91: 261-269.

9. Ito Y, Satoh T, Takayama K, Miyagishi C, Walls AF, Yokozeki H (2011)
Basophil recruitment and activation in inflammatory skin diseases. Allergy
66: 1107-1113.

29. Sabroe RA, Greaves MW (1997) The pathogenesis of chronic idiopathic
urticaria. Arch Dermatol 133: 1003-1008.

10. Lapi F, Cassano N, Pegoraro V, Cataldo N, Heiman F, et al. (2016)

J Clin Investigat Dermatol 9(1): 4 (2021)

30. Saini SS (2014) Chronic spontaneous urticaria: etiology and pathogenesis.
Immunol Allergy Clin North Am 34: 33-52.

Page - 06

Citation: Citation: Dzvig AC, Lefevre MA, Durieux C, Manuel N, Biron CA. Two different Bioclinical profiles of Chronic Urticaria suggested by basophil
number and Reactivity. J Clin Investigat Dermatol. 2021;9(1): 4

ISSN: 2373-1044
31. Baker R, Vasagar K, Ohameje N, Gober L, Chen SC, Sterba PM, et al. (2008)
Basophil histamine release activity and disease severity in chronic idiopathic
urticaria. Ann Allergy Asthma Immunol. 100: 244-249.

urticaria and hormones: Is there a link? J Eur Acad Dermatol Venereol 30:
1527-1530.

32. Kern F, Lichtenstein LM (1976) Defective histamine release in chronic
urticaria. J Clin Invest 57: 1369-1377.

51. Trinh HK, Pham DL, Ban GY, Lee HY, Park HS (2016) Altered Systemic
Adipokines in Patients with Chronic Urticaria. Int Arch Allergy Immunol 171:
102-110.

33. Vasagar K, Vonakis BM, Gober LM, Viksman A, Gibbons SP, Jr., (2006)
Evidence of in vivo basophil activation in chronic idiopathic urticaria. Clin Exp
Allergy 36:770-776.

52. Adamczyk K, Wcislo-Dziadecka D, Zbiciak-Nylec M, Brzezinska-Wcislo L,
Brzoza Z (2020) Does adiponectin play a role in the pathogenesis of chronic
spontaneous urticaria? Cent Eur J Immunol 45: 56-59.

34. Ye YM, Yang EM, Yoo HS, Shin YS, Kim SH, (2014) Increased level of
basophil CD203c expression predicts severe chronic urticaria. J Korean Med
Sci 29: 43-47.

53. Triwongwaranat D, Kulthanan K, Chularojanamontri L, Pinkaew S (2013)
Correlation between plasma D-dimer levels and the severity of patients with
chronic urticaria. Asia Pac Allergy 3: 100-105.

35. Kaplan AP (2018) Diagnosis, pathogenesis, and treatment of chronic
spontaneous urticaria. Allergy Asthma Proc 39: 184-190.

54. de Montjoye L, Darrigade AS, Gimenez-Arnau A, Herman A, Dumoutier L
(2020) Correlations between disease activity, autoimmunity and biological
parameters in patients with chronic spontaneous urticaria. Eur Ann Allergy
Clin Immunol 53: 55-56.

36. Curto-Barredo L, Pujol RM, Roura-Vives G, Gimenez-Arnau AM (2019)
Chronic urticaria phenotypes: clinical differences regarding triggers, activity,
prognosis and therapeutic response. Eur J Dermatol 29: 627-635.
37. Savic S, Leeman L, El-Shanawany T, Ellis R, Gach JE, et al. (2020) Chronic
urticaria in the real-life clinical practice setting in the UK: results from the noninterventional multicentre AWARE study. Clin Exp Dermatol 45: 1003-1010.
38. Ertas R, Ozyurt K, Ozlu E, Ulas Y, Avci A, Atasoy M, et al (2017) Increased IgE
levels are linked to faster relapse in patients with omalizumab-discontinued
chronic spontaneous urticaria. J Allergy Clin Immunol 140: 1749-1751.
39. Straesser MD, Oliver E, Palacios T, Kyin T, Patrie J, et al. (2018) Serum IgE
as an immunological marker to predict response to omalizumab treatment
in symptomatic chronic urticaria. J Allergy Clin Immunol Pract 6:1386-1388.
40. Deza G, March-Rodriguez A, Sanchez S, Ribas-Llaurado C, Soto D, et
al.(2019) Relevance of the Basophil High-Affinity IgE Receptor in Chronic
Urticaria: Clinical Experience from a Tertiary Care Institution. J Allergy Clin
Immunol Pract 7:1619-1626.
41. Berti A, Yacoub MR, Stahl Skov P, Falkencrone S, Casati L, et al. (2017)
Histamine release positive test associates with disease remission in chronic
spontaneous urticaria: a proof-of-concept study. Eur Ann Allergy Clin
Immunol 49:154-160.
42. Thomsen SF, Pritzier EC, Anderson CD, Vaugelade-Baust N, Dodge R, et
al (2017) Chronic urticaria in the real-life clinical practice setting in Sweden,
Norway and Denmark: baseline results from the non-interventional multicentre
AWARE study. J Eur Acad Dermatol Venereol 31: 1048-1055.
43. Eghrari-Sabet J, Sher E, Kavati A, Pilon D, Zhdanava M, et al.(2018) Realworld use of omalizumab in patients with chronic idiopathic/spontaneous
urticaria in the United States. Allergy Asthma Proc 39: 191-200.
44. Wang L, Ke X, Kavati A, Wertz D, Huang Q, et al. (2018) Real-world treatment
patterns and outcomes of omalizumab use in patients with chronic idiopathic
urticaria. Curr Med Res Opin 34: 35-39.
45. Wertenteil S, Strunk A, Garg A (2019) Prevalence estimates for chronic
urticaria in the United States: A sex- and age-adjusted population analysis. J
Am Acad Dermatol 81: 152-156.
46. Lacour JP, Khemis A, Giordano-Labadie F, Martin L, Staumont-Salle D, et al
(2018) The burden of chronic spontaneous urticaria: unsatisfactory treatment
and healthcare resource utilization in France (the ASSURE-CSU study). Eur
J Dermatol 28: 795-802.
47. Guillet G, Becherel PA, Pralong P, Delbarre M, Outtas O, et al. (2019) The
burden of chronic urticaria: French baseline data from the international reallife AWARE study. Eur J Dermatol 29: 49-54.
48. Yu L, Buttgereit T, Stahl Skov P, Schmetzer O, Scheffel J, et al. (2019)
Immunological effects and potential mechanisms of action of autologous
serum therapy in chronic spontaneous urticaria. J Eur Acad Dermatol
Venereol 33: 1747-1754.
49. Zbiciak-Nylec M, Wcislo-Dziadecka D, Kasprzyk M, Kulig A, Laszczak J,
Noworyta M, et al. (2018) Overweight and obesity may play a role in the
pathogenesis of chronic spontaneous urticaria. Clin Exp Dermatol 33: 525-528.
50. Amsler E, Augey F, Soria A, Boccon-Gibod I, Doutre MS, et al. (2016) Chronic

J Clin Investigat Dermatol 9(1): 4 (2021)

55. Grattan CE, Borzova E (2009) Basophil phenotypes in chronic idiopathic
urticaria in relation to disease activity and autoantibodies. J Invest Dermatol
129: 1035-1036.
56. Kishimoto I, Kambe N, Ly NTM, Nguyen CTH, Okamoto H (2019) Basophil
count is a sensitive marker for clinical progression in a chronic spontaneous
urticaria patient treated with omalizumab. Allergol Int 68: 388-390.
57. Kolkhir P, Church MK, Altrichter S, Skov PS, Hawro T, et al.(2020)
Eosinopenia, in Chronic Spontaneous Urticaria, Is Associated with High
Disease Activity, Autoimmunity, and Poor Response to Treatment. J Allergy
Clin Immunol Pract 8: 318-325.
58. Borzova E, Dahinden CA (2014) The absolute basophil count. Methods Mol
Biol 1192: 87-100.
59. Ferrer M, Luquin E, Sanchez-Ibarrola A, Moreno C, Sanz ML, (2002)
Secretion of cytokines, histamine and leukotrienes in chronic urticaria. Int
Arch Allergy Immunol 129: 254-260.
60. Sabroe RA, Greaves MW (2006) Chronic idiopathic urticaria with functional
autoantibodies: 12 years on. Br J Dermatol 154: 813-819.
61. Greer AM, Wu N, Putnam AL, Woodruff PG, Wolters P, et al. (2014) Serum
IgE clearance is facilitated by human FcepsilonRI internalization. The Journal
of clinical investigation 124: 1187-1198.
62. Molfetta R, Gasparrini F, Santoni A, Paolini R (2010) Ubiquitination and
endocytosis of the high affinity receptor for IgE. Molecular immunology 47:
2427-2434.
63. Fiebiger E, Stingl G, Maurer D (1996) Anti-IgE and anti-Fc epsilon RI
autoantibodies in clinical allergy. Curr Opin Immunol 8: 784-789.
64. Guttman-Yassky E, Bergman R, Maor C, Mamorsky M, Pollack S, et al. (2007)
The autologous serum skin test in a cohort of chronic idiopathic urticaria
patients compared to respiratory allergy patients and healthy individuals. J
Eur Acad Dermatol Venereol: JEADV 21: 35-39.
65. Kaplan AP, Greaves M (2009) Pathogenesis of chronic urticaria. Clinical and
experimental allergy: journal of the British Society for Allergy and Clinical
Immunology 39: 777-787.
66. Kaplan AP, Gimenez-Arnau AM, Saini SS (2017) Mechanisms of action that
contribute to efficacy of omalizumab in chronic spontaneous urticaria. Allergy
72: 519-533.
67. Cugno M, Genovese G, Ferrucci S, Casazza G, Asero R, (2018) IgE and
D-dimer baseline levels are higher in responders than nonresponders to
omalizumab in chronic spontaneous urticaria. Br J Dermatol 179: 776-777.
68. Yasui K, Matsuyama N, Kuroishi A, Tani Y, Furuta RA, et al. (2016)
Mitochondrial damage-associated molecular patterns as potential
proinflammatory mediators in post-platelet transfusion adverse effects.
Transfusion 56: 1201-1212.
69. Elkuch M, Greiff V, Berger CT, Bouchenaki M, Daikeler T, et al. (2017) Low
immunoglobulin E flags two distinct types of immune dysregulation. Clin Exp
Immunol 187: 345-352.

Page - 07

