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Abstract

Background: The basophil activation test (BAT) using CD63
expression is a sensitive and specific tool for the diagnos-
tic workup of autoimmune chronic spontaneous urticaria
(CSU). The definition of a positive BAT is directly dependent
on the reference range and the cutoff values established in
control populations. As of now, the pediatric reference
range and cutoff values of the CD63 BAT remain to be estab-
lished. Methods: In this study, we analyzed CD63 expression
in 80 children (1-17 years old) without chronic urticaria (i.e.,
controls) and compared the values to those of a pediatric
cohort of 105 CSU patients and 23 physical urticaria (PU) pa-
tients. Results: Based on the log-normal distribution of
CD63 values in control subjects, the reference range and the
cutoff for positive CD63 BAT values was established to be
1.2-1.8% (95% Cl) and 1.8%, respectively. Children with CSU
showed significantly elevated and significantly increased
BAT values compared to healthy controls (Wilcoxon rank
test p value <0.001). In contrast, no difference was found

between BAT results in controls and PU patients. In pediatric
CSU patients, a higher disease activity was associated with
higher BAT values. Conclusions: Our study provides, for
the first time, reference and cutoff values for the CD63 BAT
in children. Our findings show that positive CD63 BAT are
common in children with CSU and linked to a high disease

activity. ©2016 S. Karger AG, Basel

Introduction

Chronic urticaria (CU) is a mast cell-driven disease
and it is defined as the recurrent occurrence of transient
wheals and/or angioedema for at least 6 weeks. In most
cases, hives and angioedema occur spontaneously and are
not attributable to a specific trigger (chronic spontaneous
urticaria; CSU) [1]. Up to 40% of adults and children with
CSU are considered to have a type II autoimmune basis
for their disease [2-4]. In these patients, autoantibodies
are held to induce mast cell (and basophil) degranulation.
Patients can be screened for the presence of these autoan-
tibodies either in vivo with use of the autologous serum
skin test (ASST) or in vitro via the basophil activation test
(BAT) [5-9].
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Basophils represent <1% of circulating leukocytes and
are the substrate for the BAT [10]. Structurally and func-
tionally, basophils are similar to tissue mast cells, which
are central to the pathogenesis of CSU. Similarly to mast
cells, basophils express the high-affinity IgE receptor
(FceRI) on their surface. Cross-linking of FceRI by IgE
and an antigen or an antibody results in cell activation,
the release of preformed granules, and the secretion of
cytokines, chemokines, and lipid mediators [11].

Upon FceRI-mediated stimulation, basophils also up-
regulate the expression of distinct activation markers
[12]. In 1991, Knol et al. [13] demonstrated that tet-
raspanin CD63, a cell surface marker, is upregulated on
degranulating basophils. It was further shown that baso-
phil activation via FceRI leads to the fusion of CD63-pos-
itive secretory granules, which can be measured by flow
cytometry and represent an indirect marker of histamine
release [10, 14, 15]. BAT using CD63 expression is a sen-
sitive and specific tool for the diagnostic workup of a wide
range of IgE-mediated allergies including food and drug
allergies [12]. Recently, the BAT has also been shown to
correlate with the ASST as well as with the results of ba-
sophil histamine release assays (BHRA), and it has been
proposed as a reliable functional assay in the diagnosis of
autoimmune urticaria [16]. In contrast to the ASST, the
BAT: (1) does not bear the risk of accidental infection by
injections of autologous serum, (2) is not influenced by
the intake of antihistamines, (3) provides quantifiable re-
sults, (4) is suited for the monitoring of treatment, (5) can
distinguish between patients who express anti-IgE and
anti-FceRI antibodies, and (6) can be performed in pa-
tients of any age including infants [17-19].

The definition of a positive BAT outcome and the in-
terpretation of BAT results in CSU and other patient pop-
ulations are directly dependent on the reference values
established in control populations, e.g., healthy individu-
als. Ideally, such control populations should match the
patient population in gender and age distribution as well
as in the rate of atopic individuals. At present, BAT refer-
ence values and cutoff criteria are derived from limited
numbers of adults, but they have not yet been determined
in children. BAT results in children may be different from
those in adults, and pediatric reference values and cutoff
criteria are, therefore, needed. The aim of our study was
to establish the reference range of CD63 expression-based
BAT results in children without CSU, to compare their
BAT results with those of pediatric CSU patients and
physical urticaria (PU) patients, and to assess the effects
of age, gender, ethnicity, atopy, disease activity, and IgE
levels on BAT results.
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Patients and Methods

Control Subjects and Patients with CSU or PU

This study was conducted between January 2014 and Decem-
ber 2015 in Montreal, QC, Canada. Subjects were recruited at the
allergy and immunology clinic of the Montreal Children’s Hospi-
tal. The study population included 80 non-CSU control children
recruited from established registries in our allergy clinic, 105 chil-
dren with CSU, and 23 children with PU (Table 1). Data was col-
lected on age, gender, ethnicity, IgE levels, and atopy (asthma,
atopic eczema, food allergy, and allergic rhinitis) as previously de-
fined [20].

In addition, for the CSU cohort, we measured disease activity
by use of the weekly urticaria activity score (UAS7), the gold stan-
dard for assessing CSU activity (based on daily recordings of wheal
number and itch intensity) [21].

We excluded patients with an active infection, autoimmune
diseases (only for the control group), and a recent allergic reaction
and those who were taking drugs that could lead to direct mast cell/
basophil degranulation (e.g., opiates). Patients receiving oral cor-
ticosteroids were also not included in this study. For CSU and PU
patients, their treatment regimen was not interrupted prior to re-
cruitment.

The study protocol and consent forms were approved by the
institutional review board of the McGill University Health Centre
and they were in accordance with the guiding principles of the
Declaration of Helsinki. Written informed consent was obtained
from the children’s parents or legal guardians prior to conducting
any study-related investigation. In addition, patients older than 7
years were requested to sign an assent form. All data used in this
study remained anonymous.

Basophil Activation Test

A healthy nonatopic volunteer (a 40 year-old male) served as
the basophil donor for the entire study. The reactivity of the do-
nor cells was tested by incubation with anti-FceRImAb and N-
formgl-methionyl-leucyl-phenylalanine (fMLP) (50 pL, Flow
Cast™; Bithlmann, Switzerland). In order to test the reproduc-
ibility of the results, BAT analyses of 46 randomly chosen pa-
tients were repeated using basophils from a second healthy non-
atopic volunteer donor matched for age and sex. There was no
significant difference between the BAT results obtained from
basophil donors 1 and 2 (Wilcoxon rank test, p value = 0.9)
(online suppl. Table 1; for all online suppl. material, see www.
karger.com/doi/10.1159/000451084).

Commercially available BAT kits were purchased from Biihl-
mann (Flow Cast®). The CD63 expression on the surface of donor
basophils was determined by flow cytometry according to the pro-
tocol provided by the company and adapted for use in CSU pa-
tients as previously described [17]. Briefly, 50 uL of healthy donor
blood was mixed with 50 uL of patients’ serum, 100 uL of stimula-
tion buffer (which contains IL-3), and 20 uL of antibody mix (con-
tains fluorescein isothiocyanaten-labeled anti-CD63 antibody and
phycoerythrin-labeled anti-CCR3 antibody) and incubated for 30
min at 37°C. Anti-FceRI antibody (50 pL) and N-formyl-methio-
nyl-leucyl-phenylalanine (fMLP; 50 uL) served as positive con-
trols. As a negative control, patients’ sera were replaced by 50 uL
of stimulation buffer. Basophils were identified by their CCR3 ex-
pression on a FACScalibur. The percentage of activated basophils
was determined based on the expression of CD63.
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Table 1. Subjects’ demographics and clinical characteristics

Controls
(n=80)

Controls with outliers CSU patients

removed (1 = 66) (n=105)

PU patients
(n=23)

Median age (IQR), years
Male gender, %
Caucasian ethnicity, %

10 (5 to 15.0)
53.4 (42.6 to 64.9.0)
86.3 (78.5 to 94.0)

Atopy, % 78.8 (70 to 87.9)
Food allergy, % 68.8 (58.4 t0 79.1)
Asthma, % 13.8 (6.0 to 21.5)
Hay fever, % 3.75 (0.5 to 8.0)
Eczema, % 12.5 (5.1 to 19.9)

Drug allergy, %
Recent positive SPT, n
Type of PU, n

Cold

Cholinergic

Solar

Other
Subjects with antihistaminic mediation, % 0
Median CD63 level (IQR), % 1.3(0.5t02.4)
Mean IgE level (SD), pg/L 1,561.5 (2,169.9)

15.0 (7.0 to 23.0)
33.8 (23.1 to 44.4)

N/A

9.5 (5 to 15.0)
54.5 (42.2 t0 66.9)
86.4 (77.9 to 94.9)
80.3 (70.5 to 90.2)

8.0 (5.0 to 12.5)
48.6 (38.9 to 58.3)
65.7 (56.5 to 74.9)
21.9 (13.9 to 30.0)

11.0 (5 to 16)

47.8 (25.7 t0 69.9)
91.3 (78.9 to 103.8)
26.1 (6.7 to 45.5)

1,690.4 (2,308.5)

69.7 (58.3 to 81.1)
15.2 (6.3 to 24.0)
4.5 (-0.6 t0 9.7)

3.8 (0.9 to 7.5)
10.5 (4.5 to 16.4)
6.67 (1.8 to 11.5)
13.6 (5.1 to 22.1) 12.4 (6.0 to 18.8) 17.4 (0.63 to 34.2)
16.7 (7.4 to 25.9) 3.8(0.9t07.5) 8.7 (-3.8t021.2)
36.4 (24.4 to 48.3) 0 0

8.7 (-3.8 t0 21.2)
13.0 (-1.8 to 27.9)
8.7 (-3.8 0 21.2)

69.6 (49.2 t0 89.9)

N/A N/A 26.1 (6.7 to 45.5)
13.0 (~1.8 to 27.9)
4.35 (-4.7 to 13.4)
0 96.2 (92.5t099.9)  91.3 (78.8 to 103.8)

1.4 (0.9 to 2.6) 2.1(1.2t05.3)

352.1 (526.1)

1.9 (0.9 to 3.3)
947.4 (1,741.1)

Values in parentheses are 95% CI unless otherwise stated. CSU, chronic spontaneous urticarial; PU, physical urticarial; N/A, not ap-

plicable; SPT, skin prick test.

Statistical Analyses

Statistical analyses were conducted using R version 2.12.0
(2010-10-15). Given the relatively small sample size, the repro-
ducibility of BAT results from different basophil donors was as-
sessed based on the nonparametric Wilcoxon signed rank test
with continuity correction. The normality of BAT results in the
control population was assessed visually using a histogram as
well as by the Kolmogorov-Smirnov test. A box plot was used to
identify and exclude outliers. Values 1.5x the IQR above the third
quartile or below the first quartile of control BAT values were
considered outliers and removed from the analysis for the calcu-
lation of the cutoff value only. This procedure resulted in the ex-
clusion of one outlier of CD63 BAT (natural log of CD63 0.01%;
-4.61); 14 patients had this value out of the 80 recruited. Refer-
ence values for CD63 in controls were defined by the central 95%
CI from the obtained log-normal distribution. The cutoff for ab-
normal (high) CD63 was established as values above the 95th
percentile of the rate of CD63" cells induced by the non-CSU
control patients’ sera, similar to published studies in adult CSU
[16].

The Wilcoxon rank test was used to compare crude BAT means
between the groups (controls, CSU, and PU patients) as it does not
require the data to follow a prespecified parametric distribution
(e.g., normal). To test for possible variations related to age, gender,
ethnicity (Caucasian or non-Caucasian), and atopy (asthma, food
allergy, atopic eczema, or hay fever), univariate and multivariate
linear regression analyses were performed using a logarithmic data
transformation (log-normal distributions) to assess potential con-
founders.

Basophil Activation Test in Chronic
Urticaria

To determine the CD63 cutoff value for predicting disease ac-
tivity, we used CUTOFF finder software (Charité University) [22].
UAS7 was used to separate CSU patients into those with mild dis-
ease (UAS7 <15) and those with moderate to severe disease (UAS7
>15) according to expert opinion [23].

Results

Demographic Characteristics and Reference Range of

BAT Results of Control Children

The current study included 80 control subjects; 53.4%
were male and the median age was 10 years (25% inter-
quartile [IQ], 5; 75% IQ, 15). The majority were Cauca-
sians and the most common atopic condition was food
allergy (Table 1). Mean IgE levels were 1,562 pg/L (640
kU/L, SD 889 kU/L). Patient demographic characteristics
remained similar after removal of the outliers for the
CD63 cutoff calculation (Table 1).

The median percentage of activated basophils as as-
sessed by CD63 expression in the control population was
1.28% (25% 1Q, 0.50; 75% IQ, 2.42). The Kolmogorov-
Smirnov test of normality and the histogram (Fig. 1a) in-
dicated that the distribution of CD63 BAT was skewed.
Hence, values were converted to the natural logarithmic
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Fig. 1. Distribution of CD63 expression in non-CSU control subjects using numerical (a) and logarithmic (b) scales.
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Fig. 2. CD63 distribution for controls (a), CSU patients (b), and PU patients (c). More than 50% of the CSU patients show BAT values

above 1.8%. CSU, chronic spontaneous urticaria; PU, physical urticaria.
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Fig. 3. CD63 as a positive marker for UAS. Area under the curve
(AUC) with sensitivity and specificity for CD63 as the outcome
measure predicting a worse disease severity. UAS, (weekly) urti-
carial activity score.

scale and outliers were removed (Fig. 1b). Thelog-normal
distribution of CD63 was used to establish the reference
range, and the cutoff for high CD63 was defined as 1.8%
of CD63" cells (1.46%; 95% CI 1.20-1.77%) once con-
verted to a numerical scale. In the control population (80
patients), no association was found between CD63 levels
and age, sex, ethnicity, or the presence of atopy using uni-
variate and multivariate regression (online suppl. Ta-
ble 2).

BAT Results Are Elevated and More Commonly

Increased in Children with CSU

A total of 105 pediatric patients with CSU (48.6% male,
median age 8 years, 25% IQ, 5; 75% IQ, 12.5) were in-
cluded in this study (Table 1). The vast majority (96.2%)
was treated with an antihistamine, mostly on demand.
The mean IgE value was 352.1 ug/L (144.3 kU/L, SD
215.6k U/L). The median CD63 expression was 2.1%
(25% 1Q, 1.16; 75% 1Q, 5.34), significantly higher than in
the control population (Wilcoxon rank 2131.5, p < 0.001;
Fig. 2a, b).

High BAT Results in Children with CSU Are

Associated with a High Disease Activity and the

Absence of Atopy

In multivariate analyses of log-normal distributed
CSU patients, 2 factors were associated with CD63 levels:

Basophil Activation Test in Chronic
Urticaria

atopy and disease activity as assessed by the UAS7 score
(online suppl. Table 2). For every increase in UAS7 by 1
score point there was an increase in CD63 by 0.1%. To
further assess the association between CD63 expression
and the UAS7 score, CUTOFF finder software was used
with CD63 as a marker and UAS7 as an outcome mea-
sure. Using this method, CD63 levels above 3.35% were
statistically significantly associated with a higher disease
activity (i.e., UAS7 215, sensitivity, 64.3%; specificity,
80.5%, p < 0.01; Fig. 3). Atopy was found to be inversely
associated with CD63, and the presence of atopy reduced
CD63 levels by 0.75%, on average.

BAT Values in Pediatric Patients with PU Are Similar

to Those in Healthy Controls

A total of 23 pediatric patients with PU (47.8% male;
median age, 11 years; 25% 1Q, 5; 75% IQ, 16) were in-
cluded in this study (Table 1). Most took antihistamines
on demand (91.3%). The mean IgE value was 947.4 pg/L
(388.3 kU/L, SD 713.6 kU/L). The median CD63 expres-
sion was 1.88% (25% IQ, 0.89; 75% IQ, 3.34). The distri-
bution of individual CD63 values for PU patients is illus-
trated in Figure 2c. BAT values did not differ statistically
between PU patients and controls (Wilcoxon rank sum
difference, 840; p = 0.23).

Discussion

We present here the first pediatric and the largest to
date study assessing CD63 levels in non-CSU controls.
Our study is the first to provide the reference range for
the BAT, CD63 test, in non-CSU atopic and nonatopic
pediatric patients and to determine the factors associated
with increased levels in CSU children.

The presence of pathogenic autoantibodies in CSU
was first demonstrated in 1988 with the discovery of IgG
antibodies against IgE [24]. Additional IgG antibodies
against the high-affinity IgE receptor (FceRI) were identi-
fied in 1993 and their capability of inducing histamine
release from mast cells and basophils was documented
[3]. Current data indicate that up to 40% of adult and pe-
diatric CSU cases may be explained by the presence of
these mast cell-activating antibodies [2-4].

Currently, the ASST is used as a screening tool to de-
tect the presence of pathogenic autoantibodies in CSU
patients [25]. However, this method has several pitfalls
and potential limitations especially in pediatrics as dis-
cussed elsewhere [17]. Hence, attempts were made to de-
velop in vitro diagnostic methods for the detection of
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pathogenic autoantibodies in CSU patients’” sera [26].
Blood basophils and/or skin mast cells from healthy do-
nors have been used in vitro to determine the presence
and levels of functional anti-FceRIa or anti-IgE autoanti-
bodies using the BHRA and BAT [27]. There is good con-
cordance between assays using basophils and mast cells.
Because basophils are much easier to obtain than mast
cells, BHRA are currently the gold standard for the detec-
tion of functional autoantibodies in autoimmune CSU
[27]. In 2006, Szegedi et al. [16] demonstrated a strong
correlation between the BHRA and the BAT using the
CD63 molecule as the marker for activated basophils. The
advantages of the BAT include its low cost, its rapid per-
formance, and the availability of ready-to-purchase Kkits,
which permit standardization and reproducibility of the
results (Flow Cast® Bithlmann; CU Index Test; IBT Lab-
oratories, Lenexa, KS, USA; Anti-IgE Receptor Ab; ADx
Laboratories, Denver, CO, USA; HR-Urticaria Test; Ref-
Lab, Copenhagen, Denmark) [16, 17].

Several BAT have been assessed in adult CSU patients,
and CD63 and CD203c are held to be the most reliable
markers [27]. The advantages of CD63 include that it is
the most studied marker in CSU and shows the best cor-
relation to basophil degranulation [17]. In addition, sev-
eral studies have found a very high correlation (up to
95.5%) between the CD63 expression on basophils and
the ASST in the diagnostic workup of autoimmune CSU
(28, 29]. Furthermore, CD63 expression has been sug-
gested to be suitable for monitoring disease activity and
the response to therapy in patients with urticaria and in
patients with atopic disease [18, 28, 30, 31]. Hence, the
BAT using CD63 as the activation marker is a valuable
tool in the diagnostic workup of CSU patients.

As of now, no published results of BAT studies in pe-
diatric CSU patients are available and the reference range
for normal CD63 expression in children is unknown.
Studies in adult CSU patients defined the BAT cutoff as
the 95th percentile of CD63* cells induced by the serum
of healthy atopic or nonatopic volunteers [5, 17, 28, 29].
However, most studies do not specify if the distribution
of their control values was normally distributed.

Our results demonstrate that pediatric CSU patients
have significantly higher levels of CD63 BAT compared
to non-CSU controls. In contrast, there was no significant
difference in CD63 expression between controls and PU
patients, probably because the latter exemplity episodic
urticaria only in response to a particular trigger. Age, gen-
der, ethnicity, or the presence of atopy (asthma, eczema,
hay fever, or food allergies) did not influence CD63 levels
in non-CSU patients. However, atopic CSU patients ap-
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peared to have lower CD63 scores than their nonatopic
peers.

Using a cutoff of 1.8% of positive CD63 cells (>95% CI
of the logarithmic form), 58% of our CSU cohort showed
a positive BAT, one of the positivity criteria for autoim-
mune CSU. This is in line with previous studies in adults
that used the CD63 BAT and found a 40-50% prevalence
of autoimmune CSU [5, 16, 28]. Previous adult studies
assessed smaller cohorts, with often less than 20 non-CSU
controls, to establish the cutoff for autoimmune CSU, and
the type of value distribution was generally not defined
(5, 16, 17, 25, 28].

In children, the prevalence of ACU was suggested to
be similar to that in adults, based on the BHRA and the
ASST [2, 4, 32]. To our knowledge, the BAT has not yet
been validated as a diagnostic test for autoimmune CSU
in children. Hence, the use of CD63 BAT as a diagnostic
test for autoimmune CSU needs to be established by fu-
ture studies conducted specifically in pediatric patients.
Nonetheless, we have demonstrated that CD63 expres-
sion is significantly higher in pediatric CSU patients com-
pared to non-CSU controls and PU patients and that its
expression may be affected by the presence of atopy in
CSU patients. Further, CD63 values above 3.4% have a
sensitivity of more than 60% and a specificity of more
than 80% for predicting moderate to high disease activity.
This may be clinically useful to monitor responses to
therapy objectively, in addition to the use of the UAS7,
which requires patient compliance. Taken together, we
suggest that the CD63 BAT may be a useful test to diag-
nose and monitor autoimmune CSU in children.

One should keep in mind that different CD63 BAT
methodologies exist and may influence the outcome. Tri-
ple-labeled flow cytometric detection of CD63*, CCR3",
and HLA-DR" cells has been shown to be preferable, be-
cause it allows for a high basophil recovery [27]. To fur-
ther reduce basophil degranulation variability a single ba-
sophil donor should be used if feasible, or basophil do-
nors with similar characteristics should be used. In our
study, a single donor was used and results were repro-
duced using a second basophil donor. In contrast to atop-
ic donor basophils, basophils from healthy donors need
to be primed with IL-3, a transcription activator known
to enhance specific basophil degranulation, to achieve
comparable degranulation and histamine release [17, 33].
Optimum IL-3 concentrations have been previously de-
fined and are now integrated into available CD63 BAT
kits [17].

Our study has some potential limitations. The avail-
able patient sera volumes were too low to perform the
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gold standard BHRA to validate the CD63 BAT as a diag-
nostic test for autoimmune CSU in children. Future stud-
ies need to address this. Duplicate samples were only test-
ed on 46 patients in total using basophils from different
donors. While the finding of similar results is reassuring,
the lack of duplicate testing on all patients constitutes a
limitation in our study. It is impossible to predict wheth-
er duplicate or triplicate analysis would have prevented
outliers” elimination from the study analysis. All elimi-
nated outlier values from the CD63 cutoff calculation had
a CD63 expression of 0%, and hence the potential inclu-
sion of these values would have resulted in a further de-
creased CD63 cutoff value. The rate of atopy (especially
food allergy) was higher in our control group than in the
CSU and PU groups. However, linear regression showed
that atopy is not associated with CD63 expression in non-
CSU subjects. Finally, given that different CD63 BAT kits
may show different results, our results may only be ap-
plicable for the CD63 BAT kit we used in this study.

In conclusion, the CD63 BAT appears to be a feasible
and useful tool for diagnostic workup in CSU. Its specific-
ity and sensitivity for diagnosing autoimmune CSU in
children should be assessed by a future study that in-

cludes CD63 BAT and BHRA measurements, the ASST,
and quantification of anti-IgE and anti-FceRI autoanti-
bodies. The cutoff for positive CD63 likely differs in the
adult population and should be addressed by future stud-
ies. The established CD63 BAT cutoff of 1.8% in children,
if confirmed by future studies, may be used in the future
for research and clinical practice. CD63 BAT may be also
be used to assess disease activity in CSU. We are current-
ly using the CD63 BAT to monitor disease activity and the
response to treatment, to provide insights on how this test
may help to improve the management of CSU.
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Supplementary Table 1. Basophil activation test (CD63) results in 46 patients tested using

basophils from 2 different basophil donors

Sample Basophil donor #1 (%)  Basophil donor #2 (%) Mean StdDev
1 3.24 1.87 2.56 0.685
2 10.00 10.20 10.10 0.1

3 1.50 215 1.83 0.325
4 1.75 0.50 113 0.625
5 1.39 3.66 2.53 1.135
6 2.10 2.82 2.46 0.36
7 8.96 7.35 8.16 0.805
8 13.70 11.40 12.55 1.15
9 161 2.42 2.02 0.405
10 2.16 5.22 3.69 153
11 45.80 37.90 41.85 3.95
12 270 4.65 3.68 0.975
13 13.10 10.11 11.61 1.495
14 1.75 1.37 1.56 0.19
15 297 3.75 3.36 0.39
16 1.65 3.16 241 0.755
17 35.60 41.22 3841 281
18 2.06 2.94 2.50 0.44
19 244 3.85 3.15 0.705
20 0.00 2.25 113 1.125
21 2.82 0.00 141 141
22 94.40 90.90 92.65 1.75
23 37.30 42.00 39.65 2.35
24 1.37 3.85 2.61 1.24




25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Positive control (basophil donor 1)

Positive control (basophil donor 1)

122

0.00

521

1.30

274

3.70

2.70

2.99

2.70

0.00

3.03

5.56

2.33

1.27

123

2.86

1.37

3.70

0.00

0.00

1.35

0.00

Negative control

0.00

4.85

5.00

4.80

4.10

4.01

0.00

0.00

5.56

0.00

0.00

4.00

0.00

3.67

3.85

5.50

4.33

6.25

0.00

125

2.33

0.00

0.61

243

511

3.05

3.42

3.86

1.35

1.50

4.13

0.00

1.52

4.78

117

247

254

4.18

2.85

4.98

0.00

0.63

1.84

0.00

0.61

2.425

0.105

175

0.68

0.155

1.35

1.495

1.43

1515

0.78

1.165

12

131

132

1.48

1.275

0.625

0.49

0.24

1.27

0.00

StdDev = Standard deviation.




Supplementary Table 2. In pediatric CSU, high UAS7 (= 15) is associated with higher levels of
CD63, atopy is associated with lower CD63 levels. CD63 BAT vaues in control subjects are not
associated with age, gender, ethnicity, IgE serum levels, or the presence of allergic diseases,

positive skin prick test reactions or atopy

Control patients (80] | C5U patients {105)

Univariate (log) Multivariate (log) Univariate (log) Multivariate (log) Multivariate (cxp)
Variable B 95% Cl p 85% C B 95% I g 95%Cl B 95% Cl
Age 0.02 -0.02,0.06 0.05 -0.05,0.0% 0,05 0.1,0.03
Gender [malg) 0.2 0.20.6 0.03 0.808
Ethnicity (Caucasian) -0.2 0.80.3 0.7 17,02 0.1 -1.0,07
Food allergy 0.1 03,05
Asthma 0.2 0308
Eczema 0.4 0.8,0.2
Hay faver 0.04 0.8,1.0
\topy 0.1 04,06 01 -13,13 -1.3* -2.2,-04 -14* -2.3,-0.5 0.25" 01,061
SPT 0.1 05,03 06 0607
IgE -0.0002 -0.0001,0.001  -0.00006 0.00001,0.00001 0.0004  -0.000£,0.001
UAs? 0.06” 0.02,0.08 0.06” 0.02,0.09 1.06” 102,110
* p<l.05

UAS7 = Weekly urticarial activity score; SPT = skin prick test; IgE = immunoglobulin E; CI =
confidence interval; log = logarithmic expression; exp = exponential of log; B = beta coefficient
of regression.
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