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Chronic urticaria and autoimmunity 1n

children

Chronic urticaria (CU) is a common long-lasting
skin disease characterized by widespread, tran-
sient wheals occurring daily or almost daily for at
least 6 wk. In most of patients no apparent cause
is identifiable (1, 2). It is now established that 30—
50% of patients with chronic idiopathic urticaria
(CIU) known as chronic autoimmune urticaria
(CAU) have circulating autoantibodies directed
against epitopes in the o-chain of the high-
affinity receptor (FceRIa) or against IgE (3.4).
Recently it has been shown that in patients with
severe CIU the intradermal injection of autolo-
gous serum elicits a wheal-and-flare response and
mast cell degranulation (2). In clinical practice, a
positive autologous serum skin test (ASST) has
been used as a proxy for the measurement of
functional autoantibodies to FceRI, and it is
assumed to be suggestive of an autoimmune
pathogenesis of urticaria (4).

Only few studies are performed in children
about the prevalence, laboratory and clinical
characteristics of CAU. In previous studies, the
majority of clinical and laboratory parameters
examined to define the severity of urticaria
showed no significant difference between patients
with a wheal-and-flare response to autologous-
serum skin test and patients with a negative
response (4, 5). There are miscellaneous causes
and disease associations with CU, which have no
discernable common mechanisms. For example,
autoimmune thyroid disease has been associated
with CU in adults but rarely in children (6, 7).
Also the role of Helicobacter pylori infection in
CU is still a matter of debate, although the
association between CU and H. Pylori has been
found by some research groups (8, 9).

The aim of our study was to verify if there were
any significant clinical and laboratory differences
between patients with positive and with negative
autologous-serum skin test.

Methods

A total of 40 consecutive patients (28 girls and 12
boys; median age 8.85; range, 3—17 yr) who are

admitted with CU between 1 January 2006, and
31 January 2007, to our University hospital, a
tertiary center, defined as recurrent, short-lived
wheal with or without angioedema and occurring
more than 6 wk, were enrolled in the study. None
was taking steroids or immunosupressive therapy
for at least 3 months before investigation. Anti-
histamine therapy was stopped at least 2 wk
before skin testing was performed and serum
sample collected.

Medical history was recorded, and physical
examination was performed. Skin prick tests
with inhalant (Dermatophagoides pteronyssinus,
Dermatophagoides farinae, birch pollen, hazel
pollen, olive pollen, grass pollen mix [Cocksfoot,
rye-grass timothy meadow grass, sweet vernal
grass, oat grass, wild oat, meadow fescue, bent
grass, Yorkshire fog Bermuda grass, bromus],
mugwort pollen, stinging nettle pollen, ragweed
pollen, fat hen pollen, wall pellitory pollen, cat
and dog epithelia, latex, Cladosporium, Aspergil-
lus and Alternaria) and food allergens (egg, fish,
meat, fruits, legumes, peanut, hazelnut, nutmeg,
milk, sesame, potato, tomato and soy); and
provocation tests for physical urticaria (skin
stroking for dermographism, ice cube test for
cold urticaria, exercise and hot bath provocation
for cholinergic urticaria, pressure provocation
for pressure urticaria) were carried out to diag-
nose allergic and physical urticaria. To investi-
gate the other causes of CU, the patients
underwent additional laboratory examinations
(10), including the following: (i) blood tests for
complete blood count, erythrocyte sedimentation
rate, blood chemistry, liver function tests, serum
levels of complement C3, C4 and CI inhibitor,
free thyroxin, thyroid stimulation hormone,
serum total IgE; (ii) autoimmune panel (antinu-
clear antibody, antithyroid peroxidase antibod-
ies, antithyroglobulin antibodies); (iii) infective
panel (hepatitis surface antigen, antibody titers
for hepatitis B and C virus, urine analysis and
culture, throat culture, H. pylori IgG antibodies,
microscopic investigation of stool for parasites
ova).



ASST

All children underwent ASST. ASST was per-
formed while the urticaria was active. The skin
test technique, as previously defined by Sabroe
et al. (2), was performed as follows: Venous
blood was taken into sterile glass tubes without
clotting accelerator and allowed to clot at room
temperature for 30 min. Serum was separated by
centrifugation at 500 g for 15 min. Fifty micro-
liters of autologous serum, 0.9% sterile saline
(negative control) and histamine (10 pg/ml,
positive control) were injected into the dermis
of the volar forearm at gaps of 5 cm between
injecting sites. Wheal and flare responses were
evaluated at 30 min, and previously determined
parameters of the ASST with optimal sensitivity
and specificity were used to define test positivity:
the ASST response was taken to be positive
when the serum-induced wheal had a diameter at
least 1.5 mm greater than the saline-induced
wheal. All ASSTs were performed by a single
investigator.

Assessment of CU Activity

The clinical details we noted were the duration in
months of the urticaria, the duration (greater
than or less than 24 h) of individual urticarial
wheals and their distribution. Moreover, the
number and size of the wheals and severity of
the itching were scored. CU activity was moni-
tored using the urticaria activity score (UAS)
according to the EAACI/GA2LEN/EDF guide-
lines (11) (Table 1). The UAS consisted of the
sum of the wheal number score and the itch
severity score.

Forty children in the same sex and age group
who were treated in our hospital with diseases
such as upper respiratory tract infection, pneu-
monia and gastroenteritis and addressed to out-
patient clinic for routine control and without a
history of wheezing or any other recurrent or
chronic airway or inflammatory disease served as
controls. These children had no parental history

Table 1 Chronic urticaria activation score

Score Number of wheals Pruritus
0 None None

1 Mild (<20 wheals/24 h) Mild

2 Moderate (21-50 wheals/24 h) Moderate
3 Intense (>50 wheals/24 h) Intense

Sum of score: 0-6.

Pruritus: none — no pruritus; mild — pruritus, not affecting daily life; moderate —
pruritus affecting daily life; intense — pruritus modifying daily life and daily
activities.
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of atopy or inflammatory disease. ASST was
performed in all children in the control group.
Other tests were only performed as needed for
their medical situation.

The study was approved by the Ethics Com-
mittee of the Istanbul University Istanbul Med-
ical Faculty.

Statistical analysis was performed by Mann—
Whitney, 7 and Fisher’s exact tests using the spss
12.0 software program (SPSS Inc, Chicago, IL,
USA). A p-value <0.05 was considered signifi-
cant.

Results

The extensive work-up allowed us to establish a
cause for CU in 13 of 40 children (32.5%):
physical urticaria (n = 6; 15%) and allergic
urticaria (n = 7; 17.5%) if skin prick tests with
inhalant and/or food allergens were positive and
response to an elimination effort was useful. The
remaining 27 of 40 patients (67.5%) are divided
into the following two diagnostic groups: (i) CIU
(n = 20 [50%]; 13 women [65%]; median age,
8.95 yr) if all of the aforementioned clinical and
laboratory findings including ASST were within
normal range. (ii)) CAU (n = 7 [17.5%]; 5
women [71.4%]; median age, 7.43 yr) if ASST
was positive.

A familial history of atopic diseases was
recorded in five of seven patients with allergic
urticaria and 2 of 20 patients with CIU. Three
patients in allergic urticaria group had a positive
personal history for asthma. Also a familial
history of CU was recorded in three patients with
CIU. The physical examinations of including
height and weight measurements were normal in
all of the patients except their urticarial lesions
and/or angioedema.

None of the 40 patients had a positive test for
ANA or had high sedimentation rate. The
infective panel (hepatitis surface antigen, anti-
body titers for hepatitis B and C virus, urine
analysis and culture, throat culture, microscopic
investigation of stool for parasites ova, except
H. pylori 1gG antibodies) were negative in all
patients.

ASST was positive in seven (25.9%) of 27
children in whom no apparent cause of urticaria
was identified. ASST was found negative in all
patients with physical and allergic urticaria, also
in healthy controls.

There was no significant differences between
patients with CAU and CIU as to the duration
of symptoms, urticaria activation scores, age,
gender and median serum IgE levels (Table 2).
The prevalence of angioedema was higher in



Table 2 Characteristics of patients with chronic autoimmune urticaria (CAU)
vs. chronic idiopathic urticaria (CIU)

CAU (n=7) ClU (n = 20) p

Age, yr 7.43 +3.952 8.95 + 3.53 0.291
Female/male 5/2 13/7 0.571

Angioedema 6/7 (85.7%) 12/20 (60%) 0.224
Urticaria activity score 3.86 + 1.07 3.20 + 0.95 0.135
Duration of symptoms, 19.29 + 34.736 1385+ 11.0 0.466

(months)
Serum IgE (IU/ml) 149.0714 + 154.05584 77.7550 + 55.3362 0.128
Thyroid autoimmunity 1(14.3%) 3 (15%) 0.731
Helicobacter pylori 0 (0%) 6 (30%) 0.131
IgG positivity

autoimmune group (87.5%) compared to patients
in CIU (60%), even if this result was again not
statistically significant.

Anti-thyroid autoantibodies were detected in
four patients, only one of them was in the
autoimmune group and the others were in the
idiopathic group. Helicobacter pylori 1gG anti-
bodies was detectable in 6 of the 20 patients with
CIU; but none of the autoimmune group had
H. pylori antibody positivity. Although statisti-
cally insignificant, we found that two patients
with physical urticaria and one patient with
allergic urticaria had positive H. pylori antibod-
ies. Anti-thyroid antibodies were not detected in
patients with allergic and physical urticaria.

The approach to CU and diagnostic groups in
patients enrolled in the study is shown in Fig. 1.

Discussion

CU is defined as widespread, transient (<24 h)
wheals occurring daily or almost daily for at least
6 wk (2). Although CU is an infrequent disease
of the childhood, our understanding of its
pathogenesis, classification and management is
increasing (12).

Most of the series involving children with CU
are reported in a median age of 6-11 yr. But the
range is relatively wide, sometimes beginning
from the first years of life to adolescence (4, 10).
As in other studies, we have observed that small
children are relatively rare and protected in some
way. This may partly be explained with the
concept of the pathogenesis of autoimmunity
and allergy. The development of disease might
require the action of environmental factors on
the genetically predisposed host. Environmental
triggers may be more prominent with the grow-
ing age and the development of the immune
system.

Studies in adults and children have demon-
strated that antibodies against the FceRla are
detectable in 25-40% and 30-50% of patients

’ 40 patients with chronic urticaria

|

’ History and physical examination [

Triggers (+)
Skin prick test (+) Provocation tests

Allergic urticaria
(7 patients)

No contributing
history (27
patients)

Physical urticaria
(6 patients)

CBC, ESR, blood chemistry, C3, C4, C1 inhibitor, autoimmune and infective
panel, ASST

Chronic autoimmune
urticaria (7 patients)

Chronic idiopathic
urticaria (20 patients)

Fig. 1. Flow chart: approach to chronic urticaria in patients
enrolled in the study.

with CIU, respectively (1, 4, 13). The mast cell-
specific histamine-releasing assay (HRA) allows
the in vitro detection of FceRla, anti-IgE or
other histamine-releasing factors (2). A corre-
lation between the presence anti-FceRIo and
anti-IgE antibodies and positive ASST was
documented (2, 14). Brunetti et al. (4) found a
good concordance between ASST and HRA,
with sensitivity and specificity of the ASST for
detecting autoantibodies of 78% and 85%,
greater than figures reported in adults (2).
Therefore, ASST which is cheap and easy to
perform, can be used as a predictive clinical test
to diagnose CAU, especially in places where
basophil histamine-releasing test is not available
4).

In the present study, we have demonstrated a
25.9% prevalence of ASST among CIU patients,
which is much lower than reports from Western
countries. This can be because of false negative
results of the ASST. A negative ASST may reflect
the injection of the autologous serum in a
refractory site secondary to a recent wheal (2).
Also there is a concern about the false nega-
tive results because of degradation of hista-
mine releasing factors while the serum is being
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processed (15). But it is possible that some
genetic factors can influence the positivity of
ASST in patients with CIU. In previous studies
with Asian patients with CIU, Godse (16) and
Kulthanan (17) found a ASST positivity in
26.67% and 24.5% of cases, respectively. The
most convincing evidence of a genetic predispo-
sition for autoimmune disease in CIU comes
from studies of major histocompatibility complex
class II association. Strong positive HLA DR4
and HLADQS allele association suggests genetic
component in the pathogenesis of CU (18).

In the present study, we do not find any ASST
positivity in healthy control group. Also, previ-
ous studies found an absence or rarely positive
ASST in healthy control subjects (1, 2). However,
Mari and Guttmann-Yassky (19, 15) reported a
positive ASST in 45% and 40.5% of healthy
control individuals, respectively. But the ASST
positivity in these studies was not confirmed with
basophil HRAs.

Previous studies determining the clinical dif-
ferences between patients with and without
autoantibodies were performed. Sabroe et al.
(20) showed that adult patients with autoanti-
bodies had more wheals, a wider distribution of
wheals, higher itch scores, more systemic symp-
toms, and lower serum IgE levels than patients
without antibodies. But Nettis et al. (5) found no
significant differences in wheal number and size,
itching scores and mean duration of urticaria
between adult patients with or without response
to ASST. Brunetti et al. (4) compared the clinical
and laboratory features of children with CAU
and CIU, but they could not find any difference
between the autoimmune and non-autoimmune
groups, except for monocyte count and serum
IgM. In the present study, we could not show any
difference in age, gender, duration of symptoms,
symptom scores and mean serum IgE levels
between patients with or without response to
ASST. So, we believe that ASST positivity
cannot be used alone to predict the severity of
CU.

Reports of an increased prevalence of antithy-
roid autoantibodies among patients with CU in
different populations have led to recommenda-
tions for the testing of all patients with CU for
autoimmune thyroid disease (7). The prevalence
in adult series ranges from 14% to 33% (6, 7, 21),
which is much higher than that in children with
CIU. Levy et al. (6) reported a 4.3% prevalence
of autoimmune thyroiditis in children with CIU,
which is higher than the prevalence reported
before. In the present study, we found a 14.8%
prevalence of thyroid autoimmunity in patients
with CIU, less than reported in adults but higher
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than that reported in children before. The like-
lihood of having an autoimmune disease
increases with age and also thyroid autoimmu-
nity which is an evolving process may be mani-
fested several years after the appearance of CU.
These factors can explain generally the low
prevalence in thyroid autoimmunity in children.
Also in previous studies a higher prevalence of
thyroid autoimmunity is reported in patients
with CAU than that in patients with CIU (7, 21).
Although statistically insignificant, we found a
higher prevalence of antithyroid antibodies in
non-autoimmune group. In fact this finding
confirms other authors’ data (5, 22), but it can
also be because of false negative results of the
ASST explained before in the text.

The mechanism whereby thyroid autoim-
munity is associated with urticaria is poorly
understood. Thyroid stimulation by thyroid-
stimulating hormone (TSH) drives glandular
activity and potentially exacerbates inflamma-
tion. The inflammation, caused by the presence
of autoantibodies, disrupts the normal architec-
ture of the gland and leads to cellular disarray
and the release of sequestered antigens, which are
perceived as non-self and induce a low-grade
autoimmune response. Products of this autoim-
mune response such as thyroid protein immune
complexes activate classical complement path-
way, leading to generation of C3a and C5a which
cause degranulation of mast cells (23). Bakos
et al. (21) found an increased incidence of
H. pylori infection in their CU patients with
thyroid autoimmunity. They suggested that
H. pylori might produce an antibody response
that cross-reacts with thyroid peroxidase because
of molecular similarity. Magen et al. (24) found a
higher prevalence of antithyroid antibodies in
H. pylori positive CAU group than H. pylori
positive CIU group. In our study, similar results
like in thyroid autoimmunity were obtained and
all patients with H. pylori antibody positivity
were found in the non-autoimmune group.

The role of H. pylori infection in the etiology
of CIU is still controversial. While several
authors found a higher prevalence of H. pylori
infection in CIU (8, 9) and demonstrated that
H. pylori eradication therapy associated with the
remission of CU, suggesting a possible role in
etiology (24), others found the opposite result
(25). Also few studies demonstrated a higher
prevalence of ASST positivity in H. pylori anti-
body positive patients (26), whereas several
authors could not find any correlation between
H. pylori infection and autoimmune urticaria
(21). Nettis et al. (5) found H. pylori 1gG posi-
tivity in 36 of the 102 patients with CIU.



Although statistically insignificant they found a
higher prevalence of H. pylori infection in non-
autoimmune group. In the present study, we
found H. pylori antibody positivity in 6 of the 20
patients with CIU; but none of the autoimmune
group had H. pylori antibody positivity.
Although statistically insignificant, we found
that two patients with physical urticaria and
one patient with allergic urticaria had H. pylori
infection. There are few studies in the literature
about the prevalence of H. pylori infection in
physical/allergic CU patients. Helicobacter pylori
infection might trigger the production of IgE
antibodies or cause an inflammation in gastroin-
testinal tract, which might facilitate the absorp-
tion of antigens (26).

There are some case reports of an association
between CU and celiac disease, which may
improve on a gluten-free diet (27, 28). It is
recommended to consider coeliac disease in
children with refractory CU (28). In our study,
because of absence of cases refractory to treat-
ment with antihistamines, the antiendomysial
and transglutaminase antibodies of patients were
not assayed.

Infection has been included in most reviews of
CU. Parasitic infection was the classic one
described, but successful eradication rarely
resulted in remission of the hives (23). In the
present study, we do not find any parasitic
infection as a cause of CU. Also, there are
previous studies that found a low rate of para-
sitemia in patients with CU (13). As a clear
association between parasitemia and CU has not
been established, this knowledge can prevent the
over-investigation in patients with CU, unless
there is an unexplained eosinophilia and a
relevant history of travel abroad (29).

The low numbers of patients in different
subgroups depending on etiology is the major
limitation of this study. The other possible
misleading factor is the absence of small children
under 3 yr old in our series. Despite the increased
production of autoantibodies during aging, the
incidence of autoimmune disease does not
increase with age (29). Our study could not be
sufficient to highlight the frequency of CAU in
the first few years of life.

Positive ASST was observed in 25.9% of
patients with CIU which is less than reports
from Western literature. It is not clear whether
CAU with autoantibodies can be classified as an
autoimmune disease. We observed no difference
between children with CAU and CIU in mean
serum IgE levels, UASs, duration of symptoms
and incidence of angioedema. The lower preva-
lence of the patients with thyroid antibodies and

the absence of the patients with H. pylori posi-
tivity among ASST positive children, imply that
mechanisms which may play a role in the
induction of autoantibodies in CAU are different
from those that may be involved in CIU. As the
autoimmunity is an evolving process, long-term
follow-up studies from infancy to adulthood are
needed.
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