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Background Antibodies directed to the o subunit of the high affinity IgE receptor
and the IgE molecule are proposed to be of pathogenetic relevance in a group of
patients with chronic urticaria (CU). The diagnosis of autoimmune chronic urti-

Accepted for publication caria (ACU) is difficult; the autologous serum skin test (ASST) seems to be a use-

ful screening test, but reliable, additional confirmatory methods are needed.
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Objectives To assess the diagnostic value of a modified serum-induced basophil
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activation test, the CD63 expression assay, in the diagnosis of ACU by comparing
the results of the CD63 assay with the results of the histamine release (HR) test,
the ASST and serum levels of soluble CD40 ligand (sCD40L).

Methods Using basophils from an atopic (D,) and a nonatopic (Dya) donor the

histamine release, soluble CD40 ligand
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None declared. activity of sera of 72 patients with CU were measured in HR assay by enzyme-

linked immunosorbent assay and in CD63 expression assay by flow cytometry.
An ASST was carried out in all patients; in 30 of the 72 patients sCD40L was
detected and correlations were derived between the different assays. Sera of 20
normal controls and 26 patients with systemic autoimmune diseases were also
tested in the HR assay and in the CD63 expression assay.

Results Histamine-releasing activity was detected in the sera of 51% (D,) and 32%
(Dna) of CU patients and 57% (Da) and 28% (Dya) of sera upregulated CD63
expression on the surface of basophils from the different donors. There was a
significant correlation between the HR and the CD63 assays carried out on both

donors, but the ASST showed a strong correlation with the HR assay only for ba-

sophils from the D,. The serum level of sCD40L was significantly higher in
patients with CU compared with controls, but the difference between the auto-
immune and the nonautoimmune groups was not significant.

Conclusions The CD63 expression assay seems to be a reliable functional test in the
diagnosis of ACU, particularly if highly sensitive donor basophils are used, but
the determination of the sCD40L serum level was not sufficient to differentiate
between the autoimmune and the nonautoimmune patient groups.

Chronic urticaria (CU) is characterized by the occurrence of
widespread short-lived weals lasting for at least 6 weeks.'™
There is now strong evidence for an autoimmune basis for a
group of patients with CU, as currently it has become clear
that 27-50% of them have functional autoantibodies against
the o chain of the high affinity IgE receptor (FceRIo) or the
IgE molecule.*® It is difficult to distinguish the autoimmune
chronic urticaria (ACU) group from the chronic idiopathic
urticaria (CIU) group.” In spite of the fact that the autolo-
gous serum skin test (ASST) does not identify patients with
autoantibodies but rather with ‘autoreactive’ disease, the

ASST seems to be a useful screening test, which should be
completed with confirmation by functional or binding
assays.'®™"® Functional tests detect biologically relevant mast
cell/basophil-activating serum factors and the basophil hista-
mine release (HR) assay is currently the ‘gold standard’ for
detecting functional autoantibodies in sera of patients with
CU, but functional tests do not identify directly the molecule
of interest.'' On the other hand, Western blot and enzyme-
linked immunosorbent assay (ELISA) are not commercially

available and false

12,13
occur.

positive and negative results may
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The CD63 molecule is a tetraspan granule protein that is not
expressed on resting basophils, but is upregulated with high
density after activation.'* In our earlier study we were able to
develop a modified basophil CD63 expression assay and dem-
onstrated that basophils of highly sensitized atopic donors can
be successfully used without priming with interleukin (IL)-3
for the in vitro flow cytofluorimetric diagnosis of ACU."*

We detected a strong correlation between the positive CD63
assay and the ASST. de Swerdt et al.'® also found that the com-
bination of the ASST and the basophil CD63 expression assay
might be the most useful for identification of patients with
ACU. They proved that IgG antibodies are responsible for
basophil activation which results in the CD63 expression. The
aim of our present study was to investigate further the diag-
nostic reliability of the CD63 assay comparing the results with
the HR assay.

CD40 ligand (CD40L) is a member of the tumour necrosis
factor family of cell surface molecules, and mediates contact-
dependent signals delivered by CD4+ T-helper cells to CD40+
target cells, such as macrophages, dendritic cells and B cells."”
In different autoimmune diseases, e.g. rheumatoid arthritis
(RA), mixed connective tissue disease, systemic sclerosis and
systemic lupus erythematosus (SLE), prolonged expression of
CD40L on T cells, elevated levels of soluble CD40L (sCD40L)
and its capacity to mediate excessive B-cell activation were
demonstrated.'®*" A significantly higher expression of CD40L
in activated T lymphocytes of patients with CU compared with
patients with atopic dermatitis and controls was shown by
Toubi et al.?” In our study the serum sCD40L level was also
measured in the sera of patients with CIU to determine the
value of this test in differentiating the ACU patient group
from the non-ACU patient group.

Patients and methods

Patients

Seventy-two patients (16 males, 56 females; mean age
40°4 years, range 13—74 years) with almost daily attacks of
urticaria and with mean continuous disease duration of
84 months (range 3-32 months) were investigated. We
excluded patients with lesions suspicious for urticarial vasculi-
tis, patients with focal infection, physical urticarias, or food
allergy or those who were taking drugs that could exacerbate
CU. None of our patients took doxepin. Antihistamine treat-
ment was stopped at least 4 days before, and corticosteroid or
immunosuppressive therapy at least 2 months before serum
samples were collected. All patients underwent the ASST, HR
and CD63 expression assays. Serum sCD40L level was meas-
ured in 30 patients. Normal, nonatopic subjects (n = 20)
served as controls. Sera of patients with dermatomyositis (DM,
n=11) and SLE (n = 15) were also tested in the HR and
CD63 expression assays. Patients gave informed consent,
which was in accordance with the guiding principles for
human experimentation summarized in the Declaration of

Helsinki.

The autologous serum skin test

The ASST was carried out according to the literature.'? Positive
reaction was defined when the serum-induced weal was red
and had a diameter 21-5 mm than the saline-induced response

at 30 min.

Stimulation of donor basophils with different agents

Cells from one highly sensitized atopic donor (D,) and one
nonatopic, healthy person (Dya) (total serum IgE: 1468 and
1kU L', respectively) were used. The D, was not taking
antihistamines. The reactivity of the donor cells was tested by
(mAb)
(0-5 pg mL™', Clone: D&2, Immunotech, Marseille, France),

incubation with anti-IgE monoclonal antibody
CU serum positive by immunoblotting (IB) for autoantibodies
to the FceRlo'® and N-formyl-methionyl-leucyl-phenylalanine

(FMLP) (107> mol L™"; Sigma-Aldrich, Schnelldorf, Germany).

Histamine release from basophils

Peripheral blood leucocytes from two donors were separated
as described”” and stimulated with the sera of patients. Fifty
microlitres of cells were incubated with 50 pL serum diluted
1:1 for 40 min at 37 °C. The reaction was terminated by
the addition of 900 pL of ice-cold buffer. Cells were sedi-
mented and used for basophil surface CD63 expression assay
whereas the supernatants were analysed for the histamine con-
tent by ELISA (Immunotech). For determining total histamine,
cells were lysed by distilled water and repeated freezing and
thawing twice. After subtraction of spontaneous release, the
results were expressed as the net percentage of total histamine
content. The cut-off values for different donors were deter-
mined as the 95th percentiles of HR induced by the sera of
the controls (11:6% for Dy and 7:3% for Dya).

CD63 surface expression assay

The CD63 expression on the surface of donor basophils was
determined as published.15 Briefly, after incubation with CU
sera the cells were labelled with goat antihuman IgE-FITC
(fluorescein—isothiocyanate) and R-phycoerythrin-conjugated
antihuman CD63 mAb (both from Caltag, Burlingame, CA,
U.S.A)) and the percentage of IgE and CD63 double-positive
basophils was measured using the Becton Dickinson FacsCali-
bur flow cytometer (BD Biosciences, San Jose, CA, U.S.A.).

Values above the 95th percentile of CD63+ cells induced by
the control sera were considered as positive (cut-off values for
Da: 5:1% and for Dya: 2:2%).

Soluble CD40L determination

Venous blood was obtained from 30 patients with CU (mean
age 36°5 years, range 21-56) and 15 age-matched control sub-
jects. Serum was separated immediately and stored at —70 °C
until assayed. Serum levels of sCD40L were quantitated using
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an ELISA kit (Bender MedSystems, Vienna, Austria). The detec-

tion limit of the assay was 0:095 ng mL™"

and it was predicted
to detect multimer forms of sCD40L by using the same anti-
body for coating and detection.

Applying some modifications to the method used by Vakka-
lanka et al.'® we also measured the monomer, dimer and tri-
mer forms of sCD40L (total sCD40L) by another ELISA with
two antihuman sCD40L mAbs: clones TRAP-1 (BD Pharmin-
gen, San Diego, CA, U.S.A.) and 24-31 (Ancell, Bayport, MN,
U.S.A.), which detect different epitopes of sCD40L. After coat-
ing 100 ng TRAP-1 mAb onto the wells of the microtitre
plate, the wells were blocked and incubated with sera diluted
in phosphate-buffered saline or recombinant homotrimeric
sCD40L ranging from 016 ng mL™' to 50 ng mL™'. Then
biotin-labelled sCD40L mAb (24-31) was added (1 : 1000,
2 h at room temperature) followed by streptavidin—peroxidase
(1:1000, 1h, 37 °C; Amersham, Bucks, U.K.). The colour
was developed with tetramethyl-benzidine peroxidase (Sigma-
Aldrich, Steinheim, Germany).

Values above the 95th percentile of normal controls were
considered as elevated (cut-off: 0-733 ng mL™" for multimer
sCD40L and 3-181 ng mL™" for total sCD40L).

Statistical analysis

The results of normally distributed data were expressed as
mean I SD and the Student t-test was used for comparisons
between two groups. Group data with non-normal distribution
were expressed as medians and in interquartile ranges (IQ):
25th percentile and 75th percentile for variables and analysed
by the Mann—Whitney rank sum test between two groups or by
one-way ANOVA on ranks among several groups, as transforma-
tion failed to generate normally distributed data. All pairwise
multiple comparisons were carried out with the post hoc Dunn'’s
test. The correlations were assessed with Spearman correlation
coefficients. A P-value of < 0-05 was regarded as significant.

Results

Characterization of donor basophils

Basophils from a D, and a Dy were characterized by their
CD63 expression and by their HR in response to stimulation
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with antihuman IgE antibody, CU serum-positive for anti-
FceRlIo antibody confirmed by immunoblotting, and in response
to FMLP. Basophils from the D, showed high CD63 expression
and HR after stimulation with all the three stimulatory agents,
while basophils from the Dy, released only small amounts of
histamine and demonstrated low-level CD63 expression in
response to antihuman IgE antibody (Table 1). When stimu-
lated with FMLP or anti-Fce RIo antibody containing serum the
basophils from the Dy, expressed CD63 on their surface and
produced HR, but in a smaller amount compared with basophils
from the D,.

Histamine release from basophils

Sera from 72 patients with CU were examined. Sera from
51% of the patients (37 of 72) released high amounts of his-
tamine from basophils from the Dy, with cells from the Dy,
doing likewise only in 32% of the cases (23 of 72) (Table 2).
Using the cells from the Dy, sera of patients with CU showed
significantly higher (P < 0:01) net HR compared with the
amount obtained with the use of basophils from the Dyj,.
Ninety-two per cent (34 of 37) and 96% (22 of 23) of the
sera, which released histamine in large amounts from baso-
phils from the D, and the Dyg, respectively, proved to be
positive in the ASST (Table 2). In the ASST+ patient group,
85% (34 of 40) of the sera induced HR from cells from the
D,, while from the cells from the Dy, only 55% (22 of 40)
induced HR. Sera of CU patients with positive ASST produced
significantly higher (P < 0:001) net HR compared with sera
of CU patients with negative ASST results, following the use
of basophils from both donors (Fig. 1). Sera of patients with
DM and SLE did not induce HR from basophils from either
the D, or from the Dy,.

CD63 expression on basophils

Sera from 57% (41 of 72) of CU patients resulted in the
induction of the CD63 on the surface of basophils from the
D,, while on the cells from the Dy, only 28% (20 of 72) of
the sera produced CD63 expression (Table 2). Significantly
higher (P < 0:001) CD63 surface expression occurred on
basophils from the D, than on basophils from the Dy,, when
incubated with sera of the patients (Fig. 2).

Table 1 Capacity of different agents to induce CD63 expression and HR from donor basophils. Cells from the D, produced significantly higher

CD63 expression and HR after stimulation with IgE antibody. Cells from both donors expressed CD63 and released histamine after stimulation

with FMLP or IB+ CU serum, but the magnitude of the reactions was different. Student’s t-test was used (n = 5 independent experiments)

CD63 (%) (mean *+ SD)

HR (%) (mean * SD)

Dp Dna P-value Dy Dna P-value
algE 4026 = 5:71 3-30 + 0-83 < 0:001s. 42:52 + 319 5-80 + 143 < 0:001s.
FMLP 4290 + 435 35:64 £ 590 0-057 n.s. 5295 £ 409 4718 + 6:82 0-143 n.s.
IB + CU se 67:86 £ 7:09 20:04 £ 435 < 0:001s. 8744 £ 657 61:64 £ 533 0-169 n.s.

HR, histamine release; alIgE, anti-IgE antibody; FMLP, N-formyl-methionyl-leucyl-phenylalanine; IB 4+ CU se, serum positive by immunoblot-

ting for antibodies to FceRIo, D, atopic donor; Dy, nonatopic donor; s., significant; n.s., not significant
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Table 2 Histamine production of basophils from the D, and the Dy after incubation with CU sera. Sera were also tested in the ASST and CD63

expression assay and the results were compared. CU sera and ASST+ CU sera induced significantly higher net HR from basophils from the Dy,

compared with those from the Dyy. For calculation of statistical significance the Mann—Whitney rank sum test was used

Da Dna D4 vs. Dya

HR HR (%) HR+ HR— HR HR (%) HR+ HR— HR

n median (IQ) n n n median (IQ) n n P-value
Total CU 72 14-83 (3-54-6690) 37 35 72 576 (3:15-1811) 23 49 0-01 s.
ASST+ CU 40 57-59 (19-48-86:11) 34 6 40 10-89 (4:93-4843) 22 18 < 0001s.
ASST— CU 32 3:49 (1:30-9-64) 3 29 32 3:75 (2:23-544) 1 31 0-74 n.s.
CD63+ CU 41 6329 (20-34-8663) 36 5 20 4794 (26:83-7841) 19 1 0-32 ns.
CD63— CU 31 3:14 (1:27-7-16) 1 30 52 401 (2:33-6'38) 4 48 0-44 n.s.

CU, chronic urticaria; HR, histamine release; ASST, autologous serum skin test; IQ, interquartile ranges (25%—75%), D,, atopic donor; Dya,

nonatopic donor; s., signiﬁca.nt; n.s., not signiﬁcant

When the sera were divided into two groups according to
their reactivity in the HR assay, 97% (36 of 37) of HR+ sera
resulted in CD63 induction on the surface of basophils from
Dy, and 83% (19 of 23) resulted in CD63 induction if baso-
phils from Dy, were used (Table 2). On cells from both
donors incubation with HR+ CU sera caused a significantly
higher (P < 0-05) CD63 expression compared with incubation
with HR— CU sera. In the group of sera that caused a positive
reaction in the ASST, 92:5% (37 of 40) was also positive for
the CD63 assay if basophils from the D, were used, while
50% (20 of 40) was positive if cells from the Dy, were
stimulated. On the surface of basophils from both donors,
stimulation with ASST+ CU sera resulted in significantly higher
(P < 0-05) induction of the CD63 expression, compared
with stimulation with ASST— CU sera (Fig. 2). Sera of patients
with DM and SLE did not induce CD63 expression on donor
cells.

Correlation of the histamine release assay, CD63
expression assay and autologous serum skin test

The results of the HR assay and the CD63 expression assay
showed significant correlation (Dj: 1= 091, Dya: 1 = 070,
P < 0-001 for both) when individual patients were assessed
(Fig. 3). When the results of the HR assay and the ASST were
compared, correlation was found only when basophils from
the Dy were used [(D,) positive HR, 51%; positive ASST,
55%; double positive, 92%; double negative, 83%; (Dya) posi-
tive HR, 32%; positive ASST, 55%; double positive, 96%; dou-
ble negative, 63%].

Measurement of soluble CD40 ligand

Serum sCD40L levels, either in the multimer (Fig. 4a) or total
forms (monomer and multimer) (Fig. 4b) were significantly
elevated in CU sera compared with healthy controls (median of
multimer: 0615 ng mL™' vs. 023 ng mL™', IQ: 027-
1'1 ng mL™' vs. 0055 ng mL™!, P = 0-005; and median of
total: 1-515 ng mL™" vs. 0-86 ng mL™", IQ: 1-14—6-01 ng mL™"
vs. 0°652—1-122 ng mL™', P < 0-001).

Forty per cent (12 of 30) of CU sera were positive when
multimer forms of sCD40L were measured and 27% (eight
of 30) of CU sera were positive when total sCD40L were
detected. Comparing the ASST+CD63+ CU group (ACU) with
the ASST-CD63— CU group we found the sCD40L levels to be
elevated in the former, although it did not reach statistical
significance. Of the ACU sera, 31% (five of 16) were positive
for multimer sCD40L, and 50% (eight of 16) positive for total
sCD40L.

Discussion

The laboratory diagnosis of ACU is difficult, and the HR assay
is taken as the ‘gold standard’ for the identification of patients
with antibodies. In this study it was shown that a functional
test, rarely used in the diagnosis of ACU, the basophil CD63
expression assay, has significant correlation with the HR assay.
This correlation is found when the tests are carried out either
with the use of basophils from atopic or from nonatopic
donors.

To our knowledge, only Wedi et al.”® have published a
paper on the CD63 expression assay for the investigation of
sera of patients with CU and compared the results with those
of the HR test and sulfidoleukotriene (SLT) production follow-
ing the use of basophils from two donors. In their experi-
ments, similar to ours, higher capacity of surface CD63
induction and HR could be demonstrated by stimulation with
ASST+ CU sera in D, than in Dy,, and also in D,, ASST+ CU
sera resulted in a significantly higher release of histamine and
induction of CD63 expression compared with ASST— sera. On
the other hand, no significant correlation was found between
HR, CD63 expression and SLT production. They proposed that
CU serum activity inducing HR, CD63 expression and SLT
production could not be used as a diagnostic marker for CU,
but that it could identify a subset of CU patients with more
severe disease and autoimmune pathogenesis. In our study we
detected significant correlation between HR and CD63 expres-
sion assays when individual patients were assessed and on the
basis of our results we suggest the application of the basophil
CD63 expression assay in the diagnosis of ACU patients as an
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test). CU, chronic urticaria; DM,
dermatomyositis; SLE, systemic lupus
erythematosus; D,, atopic donor; Dya,
nonatopic donor; ASST, autologous serum

skin test

alternative to the HR assay, and as a complementary tool to
the skin test.

The cause of the differences between our results and those
of Wedi et d.”
niques, such as avoidance of IL-3 priming and the whole

may come from different laboratory tech-

blood system.'® In another investigation, when subjects aller-
gic to grass pollen were selected, Sainte-Laudy et al.** found
a good correlation between HR and CD63 expression assays

=
(m]

Contr.
SLE

Total CU
ASST+ CU |
ASST- CU |

and concluded that flow cytometry (FCM) may represent a
new alternative for allergy diagnosis. Indeed, for several
types of allergy the diagnostic reliability of FCM has been
emphasized.”*° FCM is suitable for studying small cell pop-
ulations such as activated basophils and is a convenient
method in clinical laboratories and immunological centres. It
is less expensive and less time consuming than the HR
test.*”
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In different publications the percentage of CU sera with
positive results in the HR assay has varied between 25% and
72%, according to the selected patient population and donor
basophils.ls’31 In this study, basophils from D, showed much
more activation than basophils from Dy, following incubation
with CU sera both in the HR and CD63 assays. This difference
in the reactivity of atopic and nonatopic donors was also
observed in the study of Wedi et al.”’
eration the fact that IgE poorly sensitized cells from Dy,

If we take into consid-

represent the medians, the outer borders of
the boxes indicate the 25th and 75th
percentiles, the bars extending from the boxes
designate the 10th and 90th percentiles. Dy,
atopic donor; Dy, nonatopic donor; CU,
chronic urticaria; DM, dermatomyositis; SLE,
systemic lupus erythematosus; ASST,

autologous serum skin test

respond to sera containing IgE competitive and noncompeti-
IgE highly
basophils react both with anti-IgE and with noncompetitive

tive anti-FceRI antibodies, while sensitized
anti-FceRI antibodies, the pronounced differences between the
results obtained on the two donors may be explained by two
facts. The first is that basophils from D, are in a primed state.
These basophils have an increased capacity for the release of
histamine and other factors and an increased sensitivity for acti-

vation through FceRI or other traditional receptor-dependent
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Fig 3. Correlation between the HR and the CD63 expression assays.
There was a significant correlation between the HR assay and the
CD63 expression assay when individual patients were assessed on both
donors. (Black circle Da: 1 = 0-91, open circle Dya: r = 0-70;

P < 0:001 for both, Spearman rank correlation). HR, histamine

release; Dy, atopic donor; Dy, nonatopic donor

. 32-34
mechanisms.

The second explanation could be the high
amount of anti-IgE antibodies in the sera of our CU patients,
although this does not seem probable, as different studies have
shown that only about 9% of patients with CU have functional
anti-IgE antibodies, and most autoantibodies are directed
against the high affinity IgE receptor.®'

In our study ASST showed a correlation with the HR test
only if sensitized basophils were used. The results of studies
investigating the correlation between HR assay and ASST are
inconclusive. Some authors agree that only a proportion of
sera from ASST+ patients are able to induce HR and that this

1,631
Another rea-

may be due to false positivity in the ASST.
son also may be the decreased sensitivity of functional tests. In
this study we were able to reach good correlation between
HR assay and ASST if we improved the sensitivity of the in vitro
test by wutilization of basophils from one highly sensitive
atopic donor. Asero et al.>® also increased the sensitivity of the
HR test by another method. They used six different nonatopic
donor cells (basophils and mast cells) and also detected corre-
lation between ASST and HR assay.

Not only have increased levels of membrane and soluble
forms of CD40L been detected in several autoimmune dis-
eases, but serum levels also correlated with clinical disease
activity in SLE patients and RA patients with vasculitis, with
significantly higher values for sCD40L in serum compared
with RA patients without vasculitis.'”*® To our knowledge
only Garmendia et al.>” reported measurements on sCD40L lev-
els in CU patients, using an ELISA, which detected only the
multimer form of sCD40L. We used for the first time two dif-
ferent types of ELISA to detect sCD40L in sera of CU patients.
Besides the ELISA, which detected only the multimer form of
sCD40L, we applied another two-site ELISA that detected the
monomer and the multimer forms (total) of sCD40L together.
Significantly increased sCD40L levels in patients with CU com-
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pared with controls were detected, and also higher values
were found in the group of patients with positive ASST than
in patients with negative ASST, although the differences
between the ASST positive and negative groups were not sig-
nificant. The results obtained with the two-site ELISA assay
might be more sensitive in differentiating between ACU and
non-ACU patients because all samples with positive total
sCD40L values were positive in both the ASST and CD63
assays and the differences between sCD40L levels measured in
ASST+ and ASST— CU groups were more pronounced using
total sCD40L ELISA compared with ELISA detecting only the
multimer form of sCD40L.

In CU patients, Toubi et al. reported increased expression of
CD40L in activated T cells, and Henz et al. found that mast
cells were capable of expressing CD40L and different cytok-
ines.””*® The increased expression of CD40L in activated T
cells and also the high levels of the soluble form might play a
role in the increased B-cell proliferation of CU patients.”> On
the other hand, the sCD40L level may also be indicative of the
degree of mast cell and T-lymphocyte activation and may be
related to the inflammatory processes generated by these

cells.*®

CU patients with autoantibodies usually have more
severe disease than patients without autoantibodies and a
higher sCD40L serum level may indicate a more severe inflam-
mation, but differences in the values of the sCD40L are not
sufficient to make a clear distinction between ACU and non-
ACU groups.

In conclusion, the CD63 expression assay seems to be a
reliable functional assay in the diagnosis of ACU, particularly
if highly sensitive donor basophils are used, and this test
shows good correlation with the HR assay. Numerous
attempts have been made to develop specific and sensitive
binding assays for ACU, including ELISA and immunoblot-
ting assays, but the results have been disappointing. Kikuchi
and Kaplan'® and Greaves® also concluded that functional
assays are required. Our opinion is that the CD63 expression
assay is convenient, but it has to be underlined that baso-
phils from both atopic and nonatopic donors are important
and need be obtained to make this functional test sensitive
enough. Determination of sCD40L serum levels was not suf-
ficient to differentiate between the ACU and the non-ACU
patient groups, although ACU patients produced higher
sCD40L levels, indicative of more severe inflammatory pro-
cesses, which are also manifested by a more severe clinical

picture.

Acknowledgments

This work was supported by the National Scientific Research
Programmes of the Hungarian Ministry of Health, Grant num-
bers OTKA T037430 and OTKA T042631.

References

1 Kaplan AP. Chronic urticaria: pathogenesis and treatment. ] Allergy
Clin Immunol 2004; 114:465-74.

© 2006 British Association of Dermatologists @ British Journal of Dermatology 2006 155, pp67—75




74 Functional tests in chronic urticaria, A. Szegedi et al.

(@)
S
|
-
£ P<0-01 | |
o 4 - o o P<0-01
5 o o
= 528 § B,
E 2 1 [} @
0 (=] [s]
w ) o ° Fe)
E U i 8 8 ¢ e @ % g 8§o
S n=30 pn=16 n=14 n=15
=
=) = -
O O o £
E + 1 =
= 3 A S
= o a
O O
+ 1
=
= 0
H 174
b L
(b) 20 -
s | |
b P <0-001 |
= 15 4 o, o, P<0-001
= %g g-a
£ 10 |
aI o o
3 o o
Q 3 1 o
B 889 Gso 888 ggo
s 0
+ n=30 ~n=16 n=14 n=15
o o o ©
o O 3 £
= i o o
g &8 &8 °
¢ @
=~ ()]
% 7]
v <L

N~

w

(%2}

[=7]

Fig 4. (a, b) Serum concentrations of sCD40L
in healthy subjects and CU patients. (a) Serum
sCD40L in multimer forms was measured by

a one-site commercial ELISA. (ANOVA on ranks,

Sabroe A, Greaves MW. The pathogenesis of chronic idiopathic
urticaria. Arch Dermatol 1997; 133:1003-8.

Greaves MW. Chronic idiopathic urticaria. Curr Opin Allergy Clin
Immunol 2003; 3:363-8.

Hide M, Francis DM, Grattan CEH et al. Autoantibodies against the
high-affinity IgE receptor as a cause of histamine release in chronic
urticaria. N Engl ] Med 1993; 328:1599-604.

Grattan CEH, Francis DM, Hide M, Greaves MW. Detection of circu-
lating histamine releasing autoantibodies with functional properties
of anti-IgE in chronic urticaria. Clin Exp Allergy 1991; 21:695-704.

o))

~

o]

el

overall P = 0-005). (b) Serum total sCD40L
was detected by specific two-site ELISA using
two different monoclonal antibodies against
sCD40L (aNova; overall P < 0-001; only
significant Dunn’s multiple comparison post-
test P-values between groups are shown).
Dotted line represents the cut-off level for
sCD40L positivity. sCD40L, soluble CD40
ligand; CU, chronic urticaria; ELISA, enzyme-

linked immunosorbent assay

Greaves MW. Chronic urticaria. ] Allergy Clin  Immunol 2000;
105:664—72.

Grattan CEH, Wallington TB, Warin RP. A serological mediator in
chronic idiopathic urticaria—a clinical, immunological and histo-
logical evaluation. Br J Dermatol 1986; 114:583-90.

Gruber BL, Baeza M, Marchese M et al. Prevalence and functional
role of anti-IgE autoantibodies in urticaria syndromes. J Invest Derma-
tol 1988; 90:213—-17.

Sabroe RA, Seed PT, Francis DM et al. Chronic idiopathic urticaria:
comparison of the clinical features of patients with and without

© 2006 British Association of Dermatologists @ British Journal of Dermatology 2006 155, pp67—-75



—
—

20

2

—

22

23

24

anti-FceRI or anti-IgE autoantibodies. ] Am Acad Derm 1999;
40:443-50.

Grattan CEH. Autoimmune urticaria. Immunol Allergy Clin N Am 2004;
24:163-81.

Fiebiger E, Hammerschmid F, Stingl G, Maurer D. Anti-FcgRIo
autoantibodies in autoimmune-mediated disorders. Identification of
a structure—function relationship. J Clin Invest 1998; 101:243-51.
Sabroe RA, Grattan CEH, Francis DM et al. The autologous serum
skin test: a screening test for autoantibodies in chronic idiopathic
urticaria. Br J Dermatol 1999; 140:446—52.

Kikuchi Y, Kaplan AP. Mechanisms of autoimmune activation of
basophils in chronic wurticaria. J Allegy Clin Immunol 2001;
107:1056-62.

Knol EF, Mul FP, Jansen H et al. Monitoring human basophil activa-
tion via CD63 monoclonal antibody 435. J Allergy Clin Immunol
1991; 88:328-38.

Gyimesi E, Sipka S, Danko6 K et al. Basophil CD63 expression assay
on highly sensitized atopic donor leucocytes—a useful method in
chronic autoimmune urticaria. Br J Dermatol 2004; 151:388-96.

de Swerdt A, van den Keybus C, Kasran A et al. Detection of baso-
phil-activating IgG autoantibodies in chronic idiopathic urticaria by
induction of CD63. J Allergy Clin Immunol 2005; 116:662—7.

Crow MK, Kirou KA. Regulation of CD40 ligand expression in sys-
temic lupus erythematosus. Current Opin Rheumatol 2001; 13:361-9.
Vakkalanka RK, Woo C, Kirou KA et al. Elevated level and func-
tional capacity of soluble CD40 ligand in systemic lupus erythema-
tosus sera. Arthritis Rheum 1999; 42:871-81.

Tamura N, Kobayashi S, Kato K et al. Soluble CD154 in rheumatoid
arthritis: elevated plasma levels in cases with vasculitis. ] Rheumatol
2001; 28:2583-90.

Jinnin M, Thn H, Yazawa N et al. Elevated circulating soluble CD40
ligand in patients with mixed connective tissue disease. Clin Rheuma-
tol 2003; 22:37-9.

Komura K, Sato S, Hasegawa M et al. Elevated circulating CD40L
concentrations in patients with systemic sclerosis. J Rheumatol 2004;
31:514-19.

Toubi E, Adir-Shani A, Kessel A et al. Immune aberrations in B and
T lymphocytes derived from chronic urticaria patients. J Clin Immu-
nol 2000; 20:371-8.

Wedi B, Novacovic V, Koerner M, Kapp A. Chronic urticaria serum
induces histamine release, leukotriene production, and basophil
CD63 surface expression—inhibitory effects of anti-inflammatory
drugs. J Allergy Clin Immunol 2000; 105:552-60.

Sainte-Laudy J, Sabbah A, Drouet M et al. Diagnosis of venom
allergy by flow cytometry. Correlation with clinical history, skin
test, specific IgE, histamine and leukotriene C4 release. Clin Exp
Allergy 2000; 31:1166-71.

25

2

o

2

~

28

29

30

3

—

32

3

w

34

35

36

37

38

Functional tests in chronic urticaria, A. Szegedi et al. 75

Sanz ML, Sanchez G, Gamboa PM et al. Allergen-induced basophil
activation: CD63 cell expression detected by flow cytometry in
patients allergic to Dermatophagoides pteronyssinus and Lolium perenne. Clin
Exp Allergy 2001; 31:975-7.

Sainte-Laudy J, Sabbah A, Vallon C, Guerin JC. Analysis of anti-IgE
and allergen induced human basophil activation by flow cytome-
try. Comparison with histamine release. Inflamm Res 1998; 47:401—
8.

Paris-Kohler A, Demoly P, Persi L et al. In vitro diagnosis of cypress
pollen allergy by using cytofluorimetric analysis of basophils
(Basotest). J Allergy Clin Immunol 2000; 105:339—45.

Lambert C, Guilloux L, Dzviga C et al. Flow cytometry versus hista-
mine release analysis of in vitro basophil degranulation in allergy to
Hymenoptera venom. Cytometry B Clin Cytom 2003; 52:13—19.

Sanz ML, Gamboa PM, Garcia-Aviles C et al. Flow cytometric cellu-
lar allergen stimulation test in latex allergy. Int Arch Allergy Immunol
2003; 130:33-9.

Monneret G, Dumenil V, Benoit Y et al. Biological diagnosis of
immediate drug allergy. Comparative study of histamine liberation
tests and CD63 expression by flow cytometry (preliminary results).
Allergy Immunol (Paris) 1999; 31:307-10.

Sabroe RA, Fiebiger E, Francis DM et al. Classification of anti-FceRI
and anti-IgE autoantibodies in chronic idiopathic urticaria and
correlation with disease severity. ] Allergy Clin Immunol 2002;
110:492-9.

Bochner BS. Systemic activation of basophils and eosinophils:
markers and consequences. ] Allergy Clin Immunol 2000; 106:5292—
302.

Casolaro V, Spadaro G, Marone G. Human basophil releasability.
VI. Changes in basophil releasability in patients with allergic rhini-
tis or bronchial asthma. Am Rev Respir Dis 1990; 142:1108-11.

Sin AZ, Roche EM, Togias A et d. Nerve growth factor or IL-3
induces more IL-13 production from basophils of allergic subjects
than from basophils of nonallergic subjects. J Allergy Clin Immunol
2001; 108:387-93.

Asero R, Lorini M, Chong SU et dl. Assessment of histamine-releas-
ing activity of sera from patients with chronic urticaria showing
positive autologous skin test on human basophils and mast cells.
Clin Exp Allergy 2004; 34:1111-14.

Kato K, Santana-Sahagin E, Rassenti LZ et al. The soluble CD40 lig-
and sCD154 in systemic lupus erythematosus. J Clin Invest 1999;
104:947-55.

Garmendia JV, Zabaleta M, Blanca I et al. Total and biologically act-
ive serum-soluble CD154 in patients with chronic idiopathic urti-
caria. Allergy and Asthma Proc 2004; 25:121-5.

Henz BM, Maurer M, Lippert U et d. Mast cells as initiators of
immunity and host defense. Exp Dermatol 2001; 10:1-10.

© 2006 British Association of Dermatologists @ British Journal of Dermatology 2006 155, pp67—75




