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Cugno et al. [1] reviewing the topic of chronic urticaria
(CU) highlight the role of blood coagulation in the patho-
physiology of this disease. This is an innovative view that
represents the major breakthrough of the last few years to
unravel the poorly understood mechanisms underlying the
pathogenesis of urticaria lesions.

Previous important discovers in this field are depicted in
a figure of the paper that reports the chronology of the key
events of CU pathophysiology investigation in the last two
decades. The first important discover dates back to the
1980s, when Grattan et al. described the possible autoim-
mune origin of the disease in about half of CU patients in
whom the intradermal injection of autologous serum
caused a wheal and flare reaction. Subsequently, the pres-
ence of histamine-releasing autoantibodies directed against
IgE or the alpha-subunit of the high-affinity IgE receptor
(FceRI) was found in about 30-35% of CU patients. The
skin reaction to autologous serum was ascribed to the
presence of functionally active autoantibodies to FceRI and
to other less-characterized histamine-releasing factors as
activation of the complement system by IgG autoantibodies
against the alpha-subunit of the FceRI that has been shown
to enhance histamine release. The autoimmune back-
ground, in a consistent proportion of CU patients, is further
supported by the frequent association with autoimmune
thyroiditis [2] and by anecdotal reports of the association
between CU and other autoimmune disorders, such as
Graves disease, type 1 diabetes and celiac disease.

Although the presence of histamine-releasing autoanti-
bodies accounts for CU pathomechanism in almost half of
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the patients, the pathomechanisms involved in the other
half of patients remain not determined. The studies on
blood coagulation can partially fill this gap. Hence, it is
known that activation of the coagulation cascade leads to
generation of vasoactive substances such as thrombin
which stimulate endothelium to increase vascular perme-
ability [3, 4]. CU patients show an activation of coagula-
tion cascade through the tissue factor expressed by
eosinophils infiltrating CU lesional skin. Thus, it is possible
to hypothesize that the eosinophil is a leading actor in the
CU scenario.

The activation of coagulation has been described also in
other diseases characterized by inflammation, including
other cutaneous disorders, such as bullous pemphigoid and
angioedema due to Cl1 inhibitor deficiency [5-8], and a
wide spectrum of systemic inflammatory diseases, such as
rheumatoid arthritis [9] inflammatory bowel diseases [10]
and sepsis [11]. This should not necessarily lead to con-
sider activation of the coagulation as a nonspecific phe-
nomenon, but rather to think that different diseases share,
at different sites, a common intermediate step in their
pathophysiology. Thus, in the skin microenvironment of
CU and bullous pemphigoid, eosinophils express TF which
activate coagulation and generate vascular permeability
mediators. In angioedema due to Cl-inhibitor deficiency,
another skin disease characterized by increase in vascular
permeability, there is an activation of blood coagulation [7,
8], but edema is mediated by bradykinin generated upon
activation of the contact system. An obvious concern with
these views comes from the observation that markers of
thrombin generation like F1 + 2 are increased in several
prothrombotic conditions, such as disseminated intravas-
cular coagulation [12], deep venous thrombosis [13] and
endotoxinemia [14] that are not characterized by urticaria
or edema. Therefore, we can conclude that thrombin
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activation per se is not enough to generate these symptoms,
but it probably acts synergistically with other vasoactive
substances released by concomitant activation of comple-
ment, contact system or mast cells. In fact, the vasoactive
effect of bradykinin and histamine can be potentiated by
the effect of thrombin, as the three substances represent
distinct classes of endothelial cell agonists that increase
vascular permeability by different mechanisms [3, 4].

It is apparently contradictory that patients with CU or
deficiency of CI1-INH are not reported to be at risk for
thrombotic events, despite an increased activation of the
coagulation cascade. To reconcile this apparent contradic-
tion, we may reconsider the coagulation system in the same
way as it was done for the complement system. Analogous
to coagulation, the complement is a cascade system made
of zymogens converted into active enzymes by proteolysis.
Described as the effector of antibody-mediated cell lysis,
the function of complement has been revisited. Today, it is
part of the innate immune system due to the proinflam-
matory functions pertaining to cell lysis and even more to
the biological activities of the active fragments released by
the proteolytic activation of its components. Evidence for a
role of coagulation in inflammatory diseases without
apparent thrombotic effect suggests that the activation of
coagulation components may be pathophysiologically rel-
evant independent of thrombus formation. Nevertheless, a
thrombotic risk is part of other inflammatory diseases. In
bullous pemphigoid, which is characterized by a strong
involvement of eosinophil and tissue factor-mediated
activation of coagulation, an increased thrombotic risk has
been observed; therefore, these aspects should be consid-
ered in future studies [5].

A final consideration, looking at coagulation studies in
CU, is the potential use of anticoagulant treatment in this
disease. Indeed, there are reports indicating that heparin
and vitamin K antagonists may be beneficial in CU patients
resistant to conventional therapy with antihistamines.
These scattered reports can not lead to conclusion, but
highlight the need for controlled clinical trials aimed to
evaluate the efficacy of anticoagulants in selected CU
patients who do not respond to antihistamines.
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Erratum to: Activation of blood coagulation in chronic urticaria:
pathophysiological and clinical implications

Marco Cicardi
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Erratum to: Intern Emerg Med (2010) 5:95-96
DOI 10.1007/s11739-010-0373-x

Unfortunately, the title of the article had been given
incorrectly. It should read:

Activation of blood coagulation in chronic urticaria:
pathophysiological and clinical implications.

The online version of the original article can be found under
doi:10.1007/s11739-010-0373-x.
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