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Chronic spontaneous urticaria: an autoimmune disease?
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Abstract The cause of chronic spontaneous urticaria has
been an enigma for decades, but the recognition of func-
tional autoantibodies in some patients with the spontaneous
chronic urticaria has opened up a new concept of autoim-
mune urticaria. Clinical and laboratory features are in
keeping with an autoimmune aetiology for many patients
with otherwise inexplicable disease, but there is still debate
about the importance of functional autoantibodies in the
disease pathogenesis, how to test them and the clinical
implications for treatment and prognosis. This review will
look at the evidence for there being an autoimmune subset
of urticaria, the strengths and weaknesses of the available
tests in current use.
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Introduction

The term ‘idiopathic’, today named as ‘spontaneous’, has
been applied to chronic urticaria for many decades to
describe the perplexing paradox of a chronic disease that in
many respects behaves like an allergic skin reaction with
histamine-mediated symptoms but for which no allergic
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trigger can be found [1]. Besides, immediate hypersensi-
tivity may be a cause of acute urticaria lasting for days, but
clinical experience indicates that allergy is probably never
the cause of continuous daily urticaria lasting for weeks or
more. It has been recognized for many years that some
patients with chronic urticaria have a reproducible physical
trigger that reliably induces wheals, angiooedema or both.
These patients have traditionally been distinguished from
those with chronic ‘spontaneous’ urticaria even though the
cause of physical urticaria remains unknown [1, 2]. A few
others can be shown by skin biopsy to have an underlying
small vessel vasculitis, presenting with urticaria rather than
palpable purpura [1, 2]. Aggravating factors of chronic
‘spontaneous’ urticaria are well known to patients,
including heat, viral infections, some medications (notably
non-steroidal anti-inflammatories) and light pressure of
clothes, but these are not causes of the condition [3].
Debate about whether dietary pseudoallergens and chronic
infections, such as Helicobacter pylori, are true causes of
chronic continuous urticaria or operate as super-imposed
aggravating factors in patients who otherwise have an
endogenous disease is not fully resolved [3, 4].

What is becoming increasingly certain though is that the
term ‘spontaneous’ is becoming superseded by persuasive
immunological explanations for the previously inexplica-
ble. This has led to difficulties with nomenclature and
classification of urticaria because accepting the term
autoimmune urticaria implies that the old aetiological term
‘spontaneous’ can not be used for the same patient. It is for
this reason that emphasis has been given to clinical clas-
sifications of urticaria that rely on the clinical behaviour of
the disease rather than aetiology (Table 1). The term
‘spontaneous’ used in the EAACI guidelines and embraces
all patients presenting with continuous spontaneous
wheals, with or without angiooedema, whether the course
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Table 1 Classification of
urticaria subtypes presenting

with wheals and angioedema

Physical urticaria

Delayed pressure urticaria
Dermographic urticaria
Solar urticaria

Heat urticaria

Cold urticaria

Eliciting factor:
Eliciting factor:
Eliciting factor:
Eliciting factor:
Eliciting factor:

Types Subtypes Definition
Spontaneous urticaria Acute Wheals with/without angioedema <6 weeks
Chronic Wheals with/without angioedema >6 weeks

vertical pressure
mechanical shearing forces
UV and/or visible light
localized heat

cold objects

Vibratory urticaria

Other urticaria types

Aquagenic urticaria
Exercise induced urticaria

Contact urticaria

Cholinergic urticaria

Eliciting factor: vibratory forces
Increase of body core temperature
Eliciting factor: water

Eliciting factor: physical exercise
Eliciting factor: urticariogenic substance

of the illness is acute, episodic or chronic, and irrespective
of the aetiology, whether autoimmune, allergic, pseudoal-
lergic, infection-related or spontaneous [1]. The challenge
for the clinician is to find a cause to understand the clinical
pattern if possible and to use this information to treat what
is treatable, avoid the avoidable and provide symptomatic
relief with antihistamines and second line pharmacological
therapies, including antileukotrienes, corticosteroids and
epinephrine when appropriate.

Evidence for autoimmunity

There is a wide portfolio of clinical and laboratory evi-
dence for at least 30 % of patients with chronic sponta-
neous urticaria having an autoimmune aetiology [5-9]. It is
possible that with better tests and clearer definition of what
is meant by autoimmune urticaria, nearly all cases that
would previously have been designated ‘spontaneous’ may
be regarded as having an endogenous immunological cause
for their urticaria, perhaps under genetic control. The nat-
ure of local events in skin leading to the release or syn-
thesis of vasoactive mediators may only be discovered by
real-time study of the cellular and molecular events leading
to wheal formation. Detailed knowledge of this sort may
well reveal heterogeneous biochemical and immunological
disturbances leading to urticaria via a final common path-
way rather then a single and identifiable abnormality that
can be held up as the culprit for every case.

The epidemiology of urticaria

Urticaria is a common problem that appears to affect any
age, all races and both sexes, although about two thirds of
patients with chronic spontaneous urticaria are women, with
a peak incidence in the fourth decade, consistent with the
epidemiology of other autoimmune conditions, including
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systemic lupus erythematosus and rheumatoid arthritis [2].
Although urticaria appears to be associated with atopy
overall, there is no association between the ordinary pre-
sentation of chronic urticaria and atopic disorders. Large-
scale epidemiological studies are lacking [10].

Genetic associations with urticaria

An association has been found between HLA DRB1*04
(encoding DR4) and its associated allele DQB1*0302
(encoding DQS8) in patients with chronic spontaneous
urticaria compared with a healthy control population. The
association was particularly strong for patients with in vivo
and in vitro evidence of histamine-releasing activity, but
was also present without [11, 12]. More autoimmune dis-
eases have been associated with the HLA region than with
any other genetic region. HLA-DRA4 is also associated with
rheumatoid arthritis and several autoimmune blistering
diseases. More recently, significant associations have been
found between polymorphisms of the TGF-f1 gene pro-
moter in chronic spontaneous urticaria and the high affinity
IgE receptor alpha subunit (FceRIa) promoter and aspirin-
sensitive chronic urticaria [13, 14]. Another working
hypothesis is that polymorphisms of cyclo-oxygenases and
5-lipo-oxygenase-activating protein may be involved in the
pathways leading to chronic spontaneous urticaria [15].

Association between chronic urticaria and organ-
specific autoimmunity

There have been several studies confirming the initial
observation of an association between thyroid autoimmu-
nity and chronic spontaneous urticaria [16]. Antithyroid
antibodies were significantly more frequent in chronic
urticaria patients with functional autoantibodies on the
basophil histamine-release assay and with a positive
autologous serum skin test ASST [17, 18].
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Chronic urticaria has also been associated with coeliac
disease in children and with a history of other autoimmune
disorders including vitiligo, insulin-dependent diabetes,
rheumatoid arthritis and pernicious anaemia [19, 20]. It is
notable that no association has been found between
markers of non-organ-specific autoimmunity, including
antinuclear, smooth muscle and mitochondrial antibodies
in any study to date.

The autologous serum skin test

The first demonstration of something in the sera of patients
with chronic spontaneous urticaria in 1986 that was able to
induce a wheal and flare response on intradermal re-
injection initiated a chain of events that culminated in the
evaluation of a novel autoantibody directed against the
FceRIo subunit 7 years later although this was not at all
clear at the time [21, 22]. The initial hypothesis that the
active factor might be an immune complex was not con-
firmed on skin testing of fractions separated by ultrafiltra-
tion and column chromatography, but at least low
molecular weight mediators, such as histamine and bra-
dykinin, were excluded. The test became known as the
autologous serum skin test (ASST). A positive response
(ASST+) was present in around 50-60 % of chronic
spontaneous urticaria patients recruited from secondary
and tertiary referral clinics and became negative after
sustained clinical remission and therefore appeared to be
relevant to the disease [21]. Biopsy showed an early

Table 2 Strengths and weaknesses of tests for autoimmune urticaria

neutrophilic and eosinophilic cellular response with depo-
sition of eosinophilic major basic protein and a light but
progressive lymphocytic infiltration that was still present
after 48 h [23, 24]. However, it was the subsequent rec-
ognition that sera and purified IgG of about 50 % of
patients with ASST+ chronic spontaneous urticaria also
released substantial amounts of histamine from healthy
donor basophils in vitro that endowed the ASST with a
reputation that it was a simple clinical screening test for
functional autoantibodies [25]. This view has been chal-
lenged on several grounds: skin reactivity persisted after
depletion of IgG and has also been demonstrated in low
molecular weight fractions of chronic spontaneous urticaria
sera [26, 27]. Demonstration of anti-FceRIo autoantibodies
by sensitive ELISA immunoassays in chronic spontaneous
urticaria sera did not correspond well to ASST reactivity
[26] or in vitro histamine-releasing activity on basophils
[28]. The strengths and weakness of the ASST in the
assessment of autoimmune urticaria are summarized in
Table 2.

Therefore, the ASST has been interpreted simplistically
as a test of autoimmune urticaria. Unfortunately, the evi-
dence for the ASST is not completely convincing. The
presence of an ASST positive is related with the presence
in the serum of the patients with urticaria. The factors
acting directly on the microvasculature of skin or indirectly
through the release of mediators derive from cutaneous
mast cells. The autoreactivity does not define autoimmune
urticaria, but may be an indication of mast cell activating

Strengths

Weaknesses

ASST Simple, cheap clinical test
In widespread use

Assesses autoreactivity

Response relates to the cutaneous mast cell that is the

primary effector cell of urticaria

BHRA Fairly simple assay

Serum histamine-releasing activity is stable for freezing

and transport
Test is now commercially available
Currently the best test of functional autoantibodies
MCHRA The relevant cell in skin used as substrate

Results correlate with the BHRA

Positive releasers only found in patients with a positive

ASST

Immunoassays Western blot is a routine laboratory assay

Identifies specific target proteins and immunoglobulin

classes precisely

Moderate sensitivity and specificity for in vitro HR
Not specific for chronic ordinary urticaria

Not a perfect model for spontaneous wheals

Poor predictive value for response to immunotherapies

Requires donor blood for basophil preparation

Response differs between basophil donors

Serum rather than IgG used as the stimulus
Basophils are not mast cells

Mast cell isolated from newborn foreskin
Impractical as a routine assay

Relatively small numbers of patients studied to date

Can not distinguish between functional and non-functional
autoantibodies

Anti-FceRla and anti-IgE detectable by ELISA in normals as
well as chronic ordinary urticaria

ASST autologous serum skin test, BHRA basophil histamine-release assay, MCHRA mast cell histamine-release assay, Immunoassays Western

blot and enzyme-linked immunosorbent assay (ELISA)
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autoantibodies in the serum of patients with urticaria and
ASST positive. Consequently, the function of these auto-
antibodies need to be confirmed by basophil histamine-
release assay, and their specificity confirmed by Western
blot or ELISA.

Laboratory evidence
Basophil histamine-release assay

It rapidly became clear that some chronic spontaneous
urticaria sera had potent histamine-releasing properties,
with a similar time course to the well-known immunolog-
ical stimulus, anti-IgE. Initial characterization of these sera
on the basophils of an atopic donor showed that some had
the properties of anti-IgE, but others did not stimulate IgE
sensitized basophils [24]. Further work on this subgroup of
sera showed that they could stimulate basophils from a
non-atopic donor, and atopic basophils from which the IgE
had been artificially ‘stripped’ giving birth to the concept
that a novel autoantibody was present, which could initiate
degranulation by direct stimulation of FceRI. The concept
was confirmed by elegant experiments involving the neu-
tralization of anti-FceRI by the soluble fragment of the
FceRlo subunit prior to incubation of the sera, or IgG
derived from them, with basophils from a healthy non-
atopic donor. The basophil histamine-release assay is now
commercially available (RefLab, Denmark). However,
there are a number of weaknesses and valid criticisms of
the basophil histamine-release assay (BHRA) as a defini-
tive test for functional autoantibodies (Table 2). Firstly,
basophils are not mast cells. There are also differences in
phenotype and behaviour between mast cells derived from
the skin and other tissues. Some authorities believe that
basophils have greater similarity to eosinophils than tissue
mast cells. Secondly, the BHRA is performed routinely
with whole sera rather than purified IgG or its subclasses.
Circulating cytokines and complement influence the re-
leasability of basophils. Basophil histamine-release is
complement dependent in a proportion of patients, and
interleukin 3 increases the amount of histamine-release, but
not the threshold for release. It is routinely used to ‘prime’
basophils for the BHRA is some laboratories. In other
words, the functionality of the assay is not exclusively the
result of anti-FceRI autoantibodies binding the FceRI.
There may well be other essential histamine-releasing co-
factors in the blood of chronic urticaria patients that are not
present or relevant in patients without urticaria. Thirdly, it
is well recognized that basophils from some donors do not
release with immunological stimuli including anti-IgE and
anti-FceRI. It used to be thought that this was due to a
genetic deficiency in the tyrosine kinase Syk that is an
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essential proximal signalling molecule involved in
degranulation. Recent studies indicate that Syk deficiency
may be found in chronic spontaneous urticaria and that
anti-IgE signalling pathways can be maintained without it.
Endogenous regulation of signalling is also under the
control of a more downstream negative regulator, src
homology 2 domain-containing inositol 5 phosphatase
(SHIP), overexpression of which downregulates basophil
releasability. Selection of basophil donors for the BHRA
may therefore influence the results. It has been shown that
increasing the number of donors for the BHRA increased
the number of positive results in ASST+ chronic sponta-
neous urticaria [25].

Mast cell histamine-release assays

Because mast cells rather than basophils are the primary
effector cell of urticaria, it was important to demonstrate
that they could also be activated by chronic spontaneous
urticaria sera in vitro. An excellent correlation was
observed between basophil and mast cell release by Ferrer
et al. [28]. The same group went on to demonstrate the
complement dependence of histamine-release by chronic
urticaria sera on mast cells isolated from newborn foreskins
[29]. Mast cell histamine-release assays would therefore
appear to be the ideal assay for histamine-releasing auto-
antibodies in chronic urticaria in view of the correlation
between mast cell and basophil histamine-release and the
restriction of positive results to patients with a positive
ASST, but the number of patients studied to date has been
small, and isolation of mast cells from newborn foreskin
for the routine assay would be impractical.

Immunoassays (Western blot and ELISA)

Although the functional assays described above provide
good evidence for the presence of autoantibodies with
specificity for IgE and FceRI; the preparation of purified
IgG for testing is time-consuming and not suited to a
routine clinical assay. A much better assay for autoanti-
bodies with a particular specificity and isotype would be an
immunoassay. Fiebiger et al. were the first to explore this
and found that IgG autoreactivity against immobilized
soluble FceRIx on Western blot was present in 37 % of
chronic urticaria sera but not in atopic dermatitis sera,
whereas anti-IgE was present in sera from chronic urticaria,
atopic dermatitis and healthy controls [8].

Other tests of autoimmune urticaria
Basophil numbers, blood total cellular histamine, basophil

releasability and expression of activation markers have
been shown to relate to the presence functional
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autoantibodies. Although they have not been used for
diagnostic purposes individually, they may prove to be
useful biomarkers for patients with autoimmune urticaria
when taken in conjunction with other features of it. Bas-
openia in chronic urticaria was first noted in 1961 and
subsequently confirmed in many studies. Almost complete
absence of stainable peripheral blood basophils was noted
by flow cytometry in patients with a positive BHRA [8,
30]. Detection of activation markers on basophils has been
a subject of interest in the last 3 years and holds promise as
a potential marker of autoimmune urticaria in the future.
CD63 (glycoprotein 53) is upregulated on activation of
basophils. It was induced in healthy donor basophils by
incubation with chronic urticaria sera. The mean percent-
age expression of CD63 was significantly higher with sera
from ASST+ than ASST— patients. Patients with a posi-
tive basophil activation test result also had significantly
more severe urticaria [31]. A significant correlation was
found between CD63 expression and histamine-release
from healthy donor basophils [32]. A significantly higher
induction of CD63 expression was found in healthy donor
basophils incubated with sera from ASST+ than ASST—
patients [33]. When comparing expression of activation
markers on basophils from chronic urticaria patients, only
CD63 was upregulated more than healthy controls in a
small number of patients, whereas there was no change in
the expression of CD203c [33].

Other immunological abnormalities in chronic urticaria

Other autoantibodies of potential relevance to autoimmune
urticaria have been reported in chronic urticaria including
anti-endothelial cell antibodies and anti-FceRII (low
affinity IgE receptor) antibodies which result in degranu-
lation of eosinophils with release of major basic protein
causing secondary histamine-release from peripheral blood
basophils [34, 35]. Mediator release from human foreskin
mast cells resulted in increased expression of intracellular
adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1) and E-selectin, which could be
partly inhibited by treatment with antitumour necrosis-
factor [36, 37]. Upregulation of bcl-2 expression (an
apoptosis inhibitor) and increased expression of CD4or. on
activated peripheral blood T-cells were consistent with an
observed proliferation of B cells [38].

Conclusion

Currently, the major ideas concerning the cause, patho-
genesis or both of chronic spontaneous urticaria are based
on observations suggesting that it has an autoimmune cause
in 4045 % of patients. There is the association with

antithyroid antibodies, which appear to be a marker of
autoimmunity; the pathogenic antibodies are IgG anti-IgE
receptor or IgG anti-IgE. The IgG antibodies activate the
classical complement cascade, and purification of IgG
subclasses demonstrated histamine-releasing activity pre-
dominantly within subclasses 1 and 3. If correct, future
studies will elucidate the mechanistic details further, which
might lead to new approaches regarding therapy.

In conclusion, patients with chronic spontaneous urti-
caria can be divided into two groups: with autoantibodies
and without autoantibodies. The autoantibodies found in
the serum of patients with chronic spontaneous urticaria are
IgG antibody to the alpha subunit of the IgE receptor
(35-40 %) usually reactive with unoccupied IgE receptors,
or IgG antibody to IgE (5-10 %). Often in patients with
autoantibodies are also associated antithyroid antibodies
(27 %), and other autoimmune conditions such as vitiligo,
rheumatoid arthritis and pernicious anaemia. The patients
with demonstrable histamine-releasing autoantibodies have
a very strong association with HLA-DR4 and its associated
allele HLA-DQS.
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