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Chronic spontaneous urticaria (CSU) is a mast cell–driven skin
disease characterized by the recurrence of transient wheals,
angioedema, or both for more than 6 weeks. Autoimmunity is
thought to be one of themost frequent causes of CSU. Type I and II
autoimmunity (ie, IgE to autoallergens and IgG autoantibodies to
IgE or its receptor, respectively) have been implicated in the
etiology and pathogenesis of CSU. We analyzed the relevant
literature and assessed the existing evidence in support of a role for
type I and II autoimmunity inCSUwith the help ofHill’s criteria of
causality. For each of these criteria (ie, strength of association,
consistency, specificity, temporality, biological gradient,
plausibility, coherence, experiment, and analogy), we categorized
the strength of evidence as ‘‘insufficient,’’ ‘‘low,’’ ‘‘moderate,’’ or
‘‘high’’ and then assigned levels of causality for type I and II
autoimmunity in patients with CSU from level 1 (causal
relationship) to level 5 (causality not likely). Based on the evidence
in support of Hill’s criteria, type I autoimmunity in patients with
CSU has level 3 causality (causal relationship suggested), and type
II autoimmunity has level 2 causality (causal relationship likely).
There are still many aspects of the pathologic mechanisms of CSU
that need to be resolved, but it is becoming clear that there are at
least 2 distinct pathways, type I and type II autoimmunity, that
contribute to the pathogenesis of this complex disease. (J Allergy
Clin Immunol 2017;139:1772-81.)
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Chronic spontaneous urticaria (CSU) is a mast cell–driven skin
disease characterized by the recurrence of transient wheals
(hives), angioedema, or both for more than 6 weeks.1 Several
mechanisms have been investigated as possibly contributing
to the pathogenesis of CSU, including infections, food intoler-
ance, coagulation cascade, genetic factors, and autoimmunity.1

Autoimmunity (ie, autoimmune mechanisms of skin mast cell
activation) is held to be a frequent underlying cause of
CSU. Two types of Gell and Coombs hypersensitivity reactions2

have been postulated to be relevant in patients with autoimmune
CSU.
A type I hypersensitivity to self, also called autoallergy, in

which antigens crosslink the IgE on mast cells and basophils to
cause release of vasoactive mediators (Fig 1), was first suggested
by Rorsman3 in 1962 to explain urticaria-associated basopenia.
A role of autoallergy in urticaria was also postulated from the
finding in 1999 of IgE autoantibodies (AAbs) against the thyroid
microsomal antigen in the serum of a female patient with CSU.4

This work has been confirmed and extended to propose autoal-
lergy in the pathogenesis of both CSU and chronic inducible
urticaria.5-10

A Type II hypersensitivity reaction in which antibodies,
usually IgG or IgM, bind to antigen on a target cell (Fig 1)
was originally postulated after the identification of IgG-AAbs
against IgE in 3 of 6 patients with CSU.11 The presence of
these AAbs was confirmed by Grattan et al12 in 1991 in
patients whose sera induced a wheal-and-flare response when
injected intradermally: the autologous serum skin test
(ASST). The presence of AAbs to the high-affinity receptor
for IgE on mast cells and basophils (IgG–anti-FcεRI) in a
subset of patients with CSU was reported by the same group
2 years later.13 In theory, IgG–anti-FcεRII/CD23 AAbs that
were identified in sera of patients with CSU can also elicit
mast cell degranulation through activation of eosinophils,
with the consequent release of major basic protein and other
mast cell secretagogues (Fig 1).14

We assessed the evidence for a role of these 2 forms of
autoimmunity in patients with CSU using Hill’s 9 criteria of

Abbreviations used

AAb: Autoantibody

ASST: Autologous serum skin test

BAT: Basophil activation test

BP: Bullous pemphigoid

CSU: Chronic spontaneous urticaria

dsDNA: Double-stranded DNA

SLE: Systemic lupus erythematosus

TPO: Thyroperoxidase

From athe Department of Dermatology and Venereology, I.M. Sechenov First Moscow

State Medical University, Moscow, and bthe Department of Dermatology and Allergy,

Charit�e-Universit€atsmedizin Berlin.

Disclosure of potential conflict of interest: P. Kolkhir has received grants from German

Academic Exchange Service and European Academy of Allergy and Clinical

Immunology.M. K. Church has received consultancy fees and payment for manuscript

preparation from FAES Pharma and payment for lectures from Almirall, FAES

Pharma, Menarini, MSD, Novartis, UCB Pharma, Sanofi-Aventis, and Uriach. K.

Weller has received consultancy fees from Novartis and payment for lectures from Dr.

R. Pfleger, Essex pharma (nowMSD), Uriach, UCB, andMoxie. M.Metz has received

consultancy fees from Bayer and payment for lectures from Novartis. M. Maurer has

received board membership, consultancy fees, expert testimony, payment for lectures,

payment for development of educational presentations, and travel expenses from

Novartis and Genentech, and his institution has received a grant from Uriach. O.

Schmetzer declares that he has no relevant conflicts of interest.

Received for publication June 22, 2016; revised August 2, 2016; accepted for publication

August 12, 2016.

Available online October 21, 2016.

Corresponding author: Marcus Maurer, MD, Department of Dermatology and Allergy,

Charit�e-Universit€atsmedizin Berlin, Charit�eplatz 1, D-10117 Berlin, Germany.

E-mail: marcus.maurer@charite.de.

The CrossMark symbol notifies online readers when updates have been made to the

article such as errata or minor corrections

0091-6749/$36.00

� 2016 American Academy of Allergy, Asthma & Immunology

http://dx.doi.org/10.1016/j.jaci.2016.08.050

1772

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:marcus.maurer@charite.de
http://dx.doi.org/10.1016/j.jaci.2016.08.050
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaci.2016.08.050&domain=pdf


causality, which were developed by Sir Austin Bradford Hill, an
English epidemiologist and statistician, as a research tool for the
medical field (Table I).15,16 These criteria should be viewed as
guidelines rather than a checklist of definite causes. Furthermore,
Hill did not indicate howmany of the 9 criteria need to be fulfilled
to define the relationship as causal.Whenwe reviewed the data on
autoimmunity and CSU, we categorized the strength of evidence
for each criterion as ‘‘insufficient,’’ ‘‘low,’’ ‘‘moderate,’’ or ‘‘high’’
(Tables II and III), as previously described.17,18 Finally, we as-
signed established levels of causality based on Hill’s criteria
(Table IV, see the ‘‘Systematic review methodology’’ in this arti-
cle’s Online Repository at www.jacionline.org).19

1: STRENGTH OF ASSOCIATION AND 2:

CONSISTENCY

Type I autoimmunity
The strength of association between IgE-AAbs and CSU is

currently unknown, and the relative risks have not been assessed.
Six independent studies from different teams evaluated the
link between CSU and IgE-AAbs, such as IgE–anti-double-
stranded DNA (dsDNA)9 and IgE–anti-thyroperoxidase (TPO;
Table V).5,6,10,20,21 Three of these studies show that serum levels
of IgE-AAbs (anti-dsDNAor anti-TPO) are significantly higher in
patients with CSU than in healthy subjects.6,9,10

Three studies failed to reproduce an association between IgE-
AAbs and CSU.5,9,20 In the first of these studies, all of 23 patients
with CSU showed serum IgG–anti-TPO, but no patient had posi-
tive results for IgE–anti-TPO.20 In the second study only 2 of 20
patients with CSU with IgG–anti-thyroid antibodies had detect-
able IgE–anti-thyroid antibodies.5 In the third study Hatada
et al9 did not find differences in levels of IgE against thioredoxin,
peroxiredoxin, or thyroglobulin between patients with CSU and
healthy subjects. A radioimmunoassay or direct ELISA5,9,20

approachwas used in all 3 studies, where IgG-AAbs to the antigen

can mask the presence of IgE-AAbs because competition.22 In
contrast, Altrichter et al,6 who showed a high prevalence of
IgE–anti-TPO in patients with CSU, used a site-directed human
IgE capture ELISA in which IgE–anti-TPO does not compete
with IgG–anti-TPO antibodies.
Strength of evidence: Low

Type II autoimmunity
Although the presence of IgG-AAbs to IgE and FcεRI has been

repeatedly observed in patients with CSU (Table VI),11,23-40 the
strength of association and relative risks have not been formally
assessed. However, many independent studies have reported
higher rates of IgG–anti-IgE, IgG–anti-FcεRI, or both in immuno-
assays in patients with CSU in comparison with healthy control
subjects,23-26 atopic patients,27,28 patients with inducible urti-
caria,24 and patients with psoriasis.28 This was not the case in
all studies.29-33

The rates of IgG–anti-FcεRI positivity in patients with CSU
were investigated by 14 studies, and the prevalence of these AAbs
ranged from 4% to 64%. In healthy control subjects the
prevalence of IgG–anti-FcεRI ranged from 0% to 57%, as
reported by 10 studies (Table VI). Rates of IgG–anti-IgE positiv-
ity in patients with CSU ranged from 0% to 69% (7 studies)
compared with 0% to 30% in healthy control subjects (6 studies,
Table VI). In all studies IgG-AAbs were detected by means of
Western blotting, ELISA, or both or immunoenzymetric assays.
Strength of evidence: Moderate

3: BIOLOGICAL PLAUSIBILITY AND 4: COHERENCE

Type I autoimmunity
Several independent findings support the plausibility and

coherence of type I autoimmunity as a relevant cause of CSU
(Table VII).6,9,10,41-44 IgE-AAbs in the blood of patients with
CSU, such as IgE–anti-TPO and IgE–anti-dsDNA, have been
shown to bind to basophils and to induce degranulation after inter-
action with their specific antigen.9,10

A second reason why it is plausible that IgE–anti-self can
induce the signs and symptoms of CSU is the analogy with acute
urticaria caused by IgE-mediated immediate hypersensitivity. IgE
against a wide range of environmental allergens is known to cause
acute urticaria.63 Also, IgE-AAbs in some patients with CSU
might contribute to higher levels of total IgE,10 which was pro-
posed to be a potential marker for severe CSU.64 One study re-
ported significantly higher levels of total IgE in patients with
urticaria with IgE–anti-TPO compared with those without
AAbs.10 Additional evidence-based arguments for the coherence
of type I autoimmunity as a cause of CSU are that other autoim-
mune diseases are common comorbidities of patients with
CSU6,41 and that wheals in patients with CSU show features of
IgE/allergen-induced late-phase cutaneous reactions, including
T-cell infiltrates (Table VII).42-44

Strength of evidence: Moderate for biological plausibility and
high for coherence

Type II autoimmunity
Direct evidence that type II autoimmune CSU, according to the

revisitedWitebsky’s postulates,65 is plausible comes from studies
that show that IgG-AAbs from the serum of patients with CSU are

FIG 1. Mechanisms of mast cell activation in patients with chronic

spontaneous autoimmune urticaria. Type I autoimmunity: Type I autoanti-

gens (‘‘autoallergens’’) can activate mast cells and basophils by crosslink-

ing IgE-AAbs. Type II autoimmunity: IgG-AAbs can do the same by

binding to IgE or to FcεRI, which might involve complement C5a and the

CD88/C5aR receptor. IgG-AAbs against the low-affinity IgE receptor (FcεRII)

might activate eosinophils and induce subsequent mast cell degranulation.

ECP, Eosinophil cationic protein; LTs, leukotrienes; MBP, major basic pro-

tein; PAF, platelet-activating factor; SCF, stem cell factor; VEGF, vascular
endothelial growth factor.
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