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Chronic urticaria (CU), with or without angioedema, is a frequent disorder
defined as the occurrence of pruritic wheals for > 6 weeks. Studies carried out
in the last two decades showed that the origin of the disease is autoimmune
in up to 50% of cases. Currently available treatments include antihistamines,
corticosteroids and ciclosporin; recently, leukotriene receptor antagonists
proved effective in a subset of patients as well. For patients with an unremit-
ting and extremely severe disease unresponsive to standard treatments,
plasmapheresis and immunosuppressive drugs have been successfully
attempted. Recent findings that the autologous plasma skin test scores posi-
tive in nearly all patients and that plasmas from patients with both auto-
immune and ‘idiopathic’ chronic urticaria are frequently characterised by
signs of thrombin activation (plasma levels of prothrombin fragment F, , are
significantly increased) suggest that clotting cascade might be somehow
involved in the pathogenesis of CU. These findings put under a new light
some rather sparse studies of the effect of drugs active on the coagulation
system (heparin and oral anticoagulants) in patients with CU.
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1. Background

Chronic urticaria (CU) is a common skin disorder characterised by the recurrent
occurrence of short-lived wheals accompanied by redness and itching for > 6 weeks.
Wheal size may range from a few millimetres to several centimetres. At least 50% of
patients with CU have also angioedema [1], a lesion that can be defined as a transient
subcutaneous and/or submucosal oedema. It has been estimated that this disease
affects about 0.1% of the general population [2], but the real prevalence possibly
exceeds this figure [31. CU occurs predominantly in adults; women are more com-
monly affected than men [4,5], and the disease frequently shows a familiar pattern [e].
It is an extremely distressing disorder, causing relevant personal, domestic and social
disability and a marked worsening in quality of life [7,g].

CU has long been considered as a ‘mysterious’ disorder. Not long ago CU was still
frequently ascribed to anxiety or to intolerance to foods, food dyes or food additives
[2:3,9]; as a consequence, for years CU patients have been prescribed ‘hypoallergenic’
diets, causing much discomfort and exerting little or no benefit [10-12]. Nowadays, it is
clear that food allergy/intolerance underlies CU at best in a very small proportion of
patients and that dietary restrictions are most often useless. The last 20 years have
finally recorded substantial advances in our understanding of the pathogenesis of this
disease. In 1986 Grattan et al. observed for the first time that the intradermal injec-
tion of autologous serum induced a wheal and flare reaction in a significant propor-
tion of patients with CU [13]. After a couple of years Gruber et al. demonstrated the
presence of nonfunctional circulating anti-IgE IgG autoantibodies by immunoassay
in three out of six patients with CU and five out of nine patients with cold
urticaria [14]. Nonfunctional anti-IgE was subsequently found in many patients with
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atopic syndromes and healthy controls. The first report of
functional autoantibodies with properties of anti-IgE in CU
was published by Grattan et al. in 1991 [15], and the work was
subsequently extended by the same group to define that the
main serological mediator of whealing is an autoantibody
directed against the a-subunit of the high-affinity IgE receptor
(FceRla), which can be detected in about 25% of CU patients
[16], an observation that was confirmed also by independent
researchers [17,18]. It was finally established that anti-IgE
autoantibodies can be detected only in about 5% of cases [2].
Both anti-FceRla and anti-IgE autoantibodies are able to
cause direct crosslinking of adjacent FceRI receptors, thus
inducing mast cell activation and release of inflammatory
mediators. In addition, the monovalent combination of
autoantibodies and receptors causes complement activation
and generation of anaphylatoxins. Recent studies by Kaplan
and his group demonstrated that in CU, histamine release
from mast cells is complement dependent [19] and that Cb5a
enhances 1gG-dependent histamine release from these cells [20].

It has been recently observed that urticaria is characterised by
relevant inflammatory aspects. Sites of whealing show a peri-
vascular infiltration of lymphocytes (mainly CD4*), mono-
cytes, neutrophils and eosinophils, a picture recalling the
late-phase antigen-induced reaction [21,22]. Moreover, Wedi
et al. (23] observed de novo generation of leukotriene C, (LTC,),
an arachidonic acid derivative, by normal basophils stimulated
with sera from CU patients; as LTC, induces a wheal-and-flare
reaction on intradermal injection in humans, this substance has
now to be included among mediators of urticaria. Other medi-
ators of inflammation processes such as platelet-activating
factors, several cytokines and several chemokines are released by
activated mast cells [2425, but their relevance in the
pathogenesis of urticaria lesions is still undefined.

2. Medical need

A routine assay able to detect patients with functional
anti-FceRla and/or anti-lIgE autoantibodies is still lacking.
In vitro histamine-release assays using either basophils or mast
cells from normal donors to be stimulated with patients’ sera
show much variability, are time consuming, and can be car-
ried out only in selected centres. The autologous serum skin
test (ASST) has been recently adopted as a readily available
alternative test in vivo, although several aspects are still poorly
defined. Asero’s group have shown that ASST elicits a
wheal-and-flare reaction in ~ 50% of CU patients, but sera
from only a proportion of those who are ASST-positive are
able to induce histamine release from cultured human
basophils from one normal donor [26]. The group demon-
strated that the histamine-releasing activity in vitro is associ-
ated with the serum fraction > 100 kDa, and hence probably
with functionally active 1gG autoantibodies for the high-affin-
ity IgE receptor [26,27]. Very recently, this discrepancy was par-
tially cleared, as it was shown that sera from virtually all
patients with CU who score strongly positive on ASST

(notably, a selected subset of patients with CU) are able to
induce significant histamine release from basophils and mast
cells, provided that cells from several different donors are
employed [28]. Several aspects remain contradictory however.
For instance, Fagiolo and colleagues have demonstrated that
sera from CU-containing anti-FceRI autoantibodies retain
their ability to induce a wheal-and-flare reaction in vivo also
after depletion of 1gG [29], a finding that clearly puts the role
played by autoantibodies in intradermal testing into question,
at least in part. Moreover, it is generally accepted that
anti-FceRI autoantibodies can be detected in no more than
20 — 30% of CU patients 2,271. All these data point to the fact
that histamine-releasing factors other than anti-FceRI or
anti-1gE autoantibodies might be involved in the pathogenesis
of the disorder and might account for the discrepancy
between the results of in vitro and in vivo assays. Some years
ago, Kermani et al. [30] reported the preliminary, partial char-
acterisation of a histamine-releasing factor with a molecular
weight > 30 kDa, and a histamine-releasing factor possibly
involved in CU was described also by Claveau et al. [311; how-
ever, no report of further characterisation of these factors has
appeared in recent years in the medical literature.

One interesting aspect that is gradually emerging from
ongoing studies of CU is the discrepancy between ASST and
skin testing with autologous plasma (APST) anticoagulated
with sodium citrate. Whereas the former, as reported above,
scores positive in ~ 50% of cases, the latter is positive in
~ 90% of patients (and negative in normal controls). Because
serum and plasma do not differ in their autoantibody content,
this observation points to a possible role of clotting factors in
the wheal-and-flare reactions induced by autologous plasma.
In effect, very recent in vitro studies showed that plasmas from
CU patients show significantly higher levels of prothrombin
fragment F,,,, a polypeptide of about 34 kDa that is released
into the circulation during the activation of prothrombin to
thrombin by Factor Xa [32. This finding opens new insights
into possible therapeutic strategies for this disease and also
explains the reportedly good results obtained in some patients
with drugs active on the coagulation system (see below).

3. Existing treatment and
therapeutic class review

The treatment of CU does not differ in patients with auto-
immune/autoreactive (i.e., positive on ASST with or with-
out demonstrable histamine-releasing activity in vitro,
respectively) or idiopathic (i.e., negative both on ASST and
in vitro) disease.

Although extremely distressing and causing marked worsen-
ing in quality of life, the prognosis quoad vitam and quoad val-
etudinem of CU is excellent. Thus, it is not surprising that the
main objective of current treatment strategies is primarily to
control symptoms with the least toxic drugs such as anti-
histamines and leukotriene receptor antagonists. Drugs that
interfere with the immune system are given only in those
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Table 1. Anti-H;-antihistamines for systemic use presently available on the Italian market.

Drug Producer Administration Dose/administration
Hydroxizine UCB Pharma p.o., b.i.d. 25 mg
i.m. ori.v. 100 mg

Prometazine Pharmacia i.m. ori.v. 50 mg

Pfizer p.o., b.i.d. 25 mg
Chlorfenamine Schering-Plough p.o., b.i.d. 8 mg

i.m. ori.v. 10 mg

Oxatomide Formenti p.o., b.i.d. 30 mg
Ketotifen Innovex p.o., b.i.d. 2 mg (suspension 0.2 mg/ml)
Fexofenadine Caber p.o., once daily 120 -180 mg
Loratadine Schering-Plough p.o., once daily 10 mg

Essex Italia

Firma
Desloratadine Schering-Plough p.o., once daily 5mg
Cetirizine UCB Pharma p.o., once daily 10 mg

Lusofarmaco

Mediolanum
Levocetirizine UCB Pharma p.o., once daily 5mg
Mizolastine Sanofi-Synthelabo p.o., once daily 10 mg
Ebastine Almirall p.o., once daily 10-20 mg

Chiesi

(fortunately rather unusual) patients that do not respond to
first-line drugs. A number of drug classes belong to this group.

3.1 Antihistamines

Because histamine is unquestionably the main mediator of
urticaria, the first-line treatment in all CU patients is repre-
sented by H,-receptor antagonists [33]. A classification of the
main antihistamines presently available on the Italian market
is shown in Table 1. Today there is a tendency to avoid older
sedating antihistamines and use the newer low-sedating drugs
such as cetirizine, levocetirizine, loratadine, desloratadine,
fexofenadine, ebastine and mizolastine. In the authors’ experi-
ence, all these drugs at the daily doses recommended (see
Table 1) are able to control pruritus and wheals in the large
majority (at least 90%) of urticaria patients [34-39]. Although
some comparative studies suggest that cetirizine is the most
effective among this group of drugs [0, there is a bulk of ran-
domised-controlled studies showing that all nonsedating anti-
histamines can be employed in CU with good results
(reviewed in [41]). At the beginning of treatment anti-
histamines should be taken on a regular basis rather than on
demand to maximise benefit. Older sedating drugs such as
hydroxyzine, diphenydramine or the tricyclic antihistamine
doxepin are indicated in a single nocturnal dose in selected
patients complaining of severe pruritus during the night
[2,9,42]. Based on the extremely low toxicity of the newer
nonsedating antihistamines, some authors suggest increasing
the dosage off-label in patients not responding to the usual
recommended doses in order to gain a better control of the

disease [2,9,41,43]. Evidence supporting this approach is sparse,
and well-performed double-blind, placebo-controlled studies
comparing normal and off-label doses are missing. In the
authors’ experience, only a small proportion of patients who
do not respond satisfactorily to usual doses of antihistamines
respond to two to four times higher doses of the same drugs.

The role of H,-receptor antagonists in combination with
H,-receptor antagonists in CU patients [44] is still controver-
sial. This pharmacological combination was originally pro-
posed after it was found that ~ 15% of total histamine
receptors in the skin are of the H, type. Although some con-
trolled studies have shown that H,-receptor antagonists may
provide statistically significant benefit if they are added to
H,-receptor antagonists [44-46], in the authors’ hands the com-
bined H,- and H,-antagonists therapy gives little benefit over
anti-H, therapy alone.

3.2 Leukotriene receptor antagonists

Peptide leukotrienes are potent mediators of inflammatory
processes derived from arachidonic acid through the 5-lipoxy-
genase pathway and produced by several cell types [471. There
is some evidence that peptide leukotrienes may act as media-
tors in urticaria. Wedi et al. [23) showed that sera from CU
patients elicit de novo synthesis of peptide leukotrienes by
basophils of normal donors. Furthermore, the intradermal
injection of peptide leukotrienes (LTC,, -D, and -E,) elicits a
wheal-and-flare reaction either in CU patients or in normal
subjects 48], and, on a molar basis, peptide leukotrienes are
100-times more potent than histamine in inducing
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wheal-and-flare reactions, but without itching. Finally,
human mast cells synthesise and release peptide leukotrienes
following IgE-mediated stimulation in vitro and it is reasona-
ble to suppose that the same may occur invivo following
stimulation by anti-FceRI or anti-IgE autoantibodies. Based
on all these observations a clinically relevant role for leuko-
trienes has been suggested in CU patients not responding to
antihistamine therapy. After the appearance of some anecdotal
reports suggesting that leukotriene receptor antagonists may
be beneficial in some patients with CU [49-53] and in some
cases of delayed pressure urticaria [54], the superiority of these
drugs over placebo in CU has been established in some con-
trolled studies [s5-58]. It must be noted, however, that most
studies have shown a beneficial effect of leukotriene anta-
gonists, either montelukast or zafirlukast, when used in com-
bination with H,-antihistamines and not as monotherapy [s9].
Furthermore, one controlled study failed to show a substantial
advantage of the combined therapy of desloratadine plus
montelukast with respect to desloratadine as monotherapy in
patients affected by moderate CU [e0]. The overall impression
is that it may be worth trying leukotriene antagonists in CU
patients whose urticaria is not adequately controlled by anti-
histamines alone, although the subset of patients who can
benefit from leukotriene antagonist administration has not
been clearly identified as yet. Bagenstose et al. reported that
zafirlukast improves CU control when added to cetirizine in
patients positive on ASST s8], and Sanada et al. showed that
the patients for whom montelukast was effective were younger
and their duration of illness shorter [61]; in the experience of
Asero and Tedeschi, leukotriene receptor antagonists were
able to a control CU in a proportion of patients who did not
respond to antihistamines [62], and were in some cases useful
to prevent NSAID-induced exacerbations of the disease [63].
As pathogenic mechanisms of urticaria may differ between
different subsets of CU patients, it is possible that the clinical
response to leukotriene receptor antagonists is variable. Two
leukotriene receptor antagonists are presently available in Italy
for asthma treatment: montelukast, 5- and 10-mg tablets, and
zafirlukast. These drugs are given at doses of 10 mg once a day
and 20 mg b.i.d.

The 5-lipoxygenase blocker zileuton, which inhibits pep-
tide-leukotriene generation, has also been employed with suc-
cess in the treatment of CU [s0); this drug is presently not
available in Italy as well as in many other countries, and
experience with this substance is, therefore, limited.

In conclusion, although treatment of CU with leukotriene
receptor antagonists is still lacking a strong, unequivocal
(level A) evidence, these drugs ‘are safe and are worth trying’,
as recently suggested in an authoritative review article [9].

3.3 Corticosteroids

Although they are widely used as the second-line drug of
choice in patients who do not respond to antihistamines, a
search of MEDLINE and EMBASE found no study assessing
the efficacy of corticosteroids in CU. Nonetheless, the efficacy

of steroid therapy is unquestionably high, although long-term
treatments are hampered by the known side effects, including
diabetes, hypertension, osteoporosis and gastrointestinal bleed-
ing. Short courses of systemic steroids (for example, pred-
nisone 25 mg/day or methylprednisolone 16 mg/day to be
tapered and withdrawn within 7 — 14 days) can be prescribed
in severe cases. This approach is frequently sufficient to induce
a partial remission of the disease that so becomes responsive to
antihistamines. In some cases, oral steroid therapy can be pro-
longed, but it has to be kept at the lowest effective dose (for
example, prednisone 5 mg/day or every other day).

3.4 Ciclosporin

In patients with severe, unremitting urticaria that does not
respond to antihistamines and relapses whenever cortico-
steroids are tapered down, ciclosporin represents a viable
alternative. Ciclosporin is an immunosuppressive and
anti-inflammatory drug currently employed to avoid graft
rejection in transplanted patients and to treat some auto-
immune disorders. It rapidly inhibits the release of histamine
as well as of LTC, and prostaglandin D, from immunologi-
cally activated basophils and skin mast cells [s4. Oral
ciclosporin was found to be effective in patients with severe
unremitting urticaria and a poor response to conventional
treatment with H;-antihistamines [e5], an observation that was
subsequently confirmed by some controlled studies [66,67].
More recently, Grattan etal. carried out a randomised,
double-blind, placebo-controlled study of ciclosporin in CU;
8 of 19 patients receiving ciclosporin 4 mg kg'/day versus
none of the patients receiving placebo had a remission of the
disease associated with a reduction in serum histamine-releas-
ing activity [es]); in most cases treated patients showed evi-
dence of circulating histamine-releasing autoantibodies both
in vitro and in vivo. Altogether, > 75% of patients with unre-
mitting urticaria show an excellent response to ciclosporin [67].
However, ciclosporin has potentially severe side effects and its
use should be limited to selected patients.

3.5 Other immunosuppressive treatments

3.5.1 Methotrexate

Low-dose methotrexate was effective in two patients with
autoantibody negative CU refractory to conventional thera-
pies 69]. So far, however, the experience with this drug is very
limited and its clinical use should be considered only in
patients with severe, unremitting steroid-dependent CU.

3.5.2 Cyclophosphamide

Recently, two case reports showed the efficacy of low-dose
cyclophosphamide in CU patients. In the first one [70], the
drug was given intravenously as a pulse therapy; although
effective, such a regimen is time consuming and requires ade-
quate facilities. In the second study [71], the drug was given
orally to a patient with a steroid-dependent ciclosporin-resist-
ant CU at a dose of 100 mg (corresponding to 1.5 mg/kg
body weight) for 5 days/week, associated with acetylcysteine
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600 mg/day to reduce bladder toxicity, with excellent results.
The drug was given at the planned dose for 1 year before
being gradually reduced. Although this alkylating agent has a
number of potentially severe side effects, the patient did not
experience any adverse drug reaction, probably due to the fact
that the dose used (2000 mg/month) was much lower than
that normally employed to treat malignancies.

3.5.3 High-dose intravenous immunoglobulin
High-dose intravenous immunoglobulin (IVIG) is exten-
sively used to treat several immune-mediated diseases,
including vasculitis, connective-tissue disorders, ster-
oid-dependent bronchial asthma and myocarditis [72. IVIG
exerts a complex immunomodulating effect, resulting in
immunosuppression [73]. The rationale for their use in CU
stems from the observation that the disease is autoimmune in
a significant proportion of patients. In the study by O’Don-
nell et al. [74], 9 out of 10 patients (in most cases showing evi-
dence of circulating, histamine-releasing autoantibodies,
both in vivo and in vitro) responded well to IVIG; 3 of them
were still in remission 3 years after the treatment, 2 had tem-
porary complete remissions, and 4 improved. However, in a
subsequent study IVIG induced only temporary remissions
of the disease or did not exert any appreciable effect [7s).
Altogether, the role of IVIG in CU is still undefined, and this
approach seems not sufficiently cost effective to be suggested
as a routine therapeutic option.

3.6 Plasmapheresis

Again, based on the autoimmune origin of a proportion of
cases, some patients with severe autoimmune CU have under-
gone plasmapheresis [76]. Although the treatment proved
effective, this approach cannot be suggested for routine
long-term management of CU patients.

3.7 Other immunomodulators

3.7.1 Hydroxychloroquine

The first report of a beneficial effect of hydroxychloroquine in
patients with urticarial vasculitis appeared a long time ago [77].
More recently, the drug, when added to standard therapies,
was found to exert some beneficial effects in patients with
refractory CU in an open-label study [7s] and in a randomised
placebo-controlled study [79). However, both studies showed
several pitfalls: in the latter one, by comparison with controls,
patients’ quality of life significantly increased, but this was not
associated with a reduction of urticaria score and of medica-
tion requirement. The observation is nonetheless interesting
in view of previous observations that hydroxychloroquine
inhibits histamine release, basophil CD63 expression and
de novo production of leukotrienes by cultured basophils
stimulated with sera from ASST-positive patients [23].

3.7.2 Sulfasalazine and dapsone
Some case reports have suggested the efficacy of two
immunomodulatory drugs, sulfasalazine [so,s1] and dapsone [s2],

Asero & Tedeschi

in CU. Interestingly, dapsone shows the same in vitro properties
as hydroxychloroquine on cultured, stimulated human
basophils [23]. Experience with these drugs is, however, very
limited, and their routine use cannot be recommended.

3.7.3 Tacrolimus

In a recent open study on 19 patients with severe CU, 70% of
subjects responded to low-dose tacrolimus; 9 patients were
able to discontinue antihistamines (and in 2 cases cortico-
steroids as well). The effect lasted for 3 months in 60% of
responders [83].

3.8 Levothyroxine

Some researchers reported that levothyroxine was effective in
some patients with CU and thyroid autoimmunity, but this
observation has not been confirmed by others [s4,851. The
authors’ opinion is that this drug should be considered in
addition to standard therapies only in patients with both
hypothyroidism and CU.

3.9 Anabolising agents: stanozolol

Stanozolol, which is widely employed in the preventive treat-
ment of hereditary angioedema, has been used with good
results in a case of steroid-dependent CU several years ago [ss].
Although stanazolol exerts a number of regulatory effects on
inflammatory processes, the clinical experience is limited and
this drug cannot be recommended for the usual therapeutic
approach to the CU patient.

4. Current research goals

As mentioned before, one novelty emerging from the authors’
current studies is that nearly all CU patients are positive on
intradermal testing with autologous plasma anticoagulated
with sodium citrate; moreover, CU patients show significantly
increased plasma levels of prothrombin fragment F, ,. These
findings suggest that the clotting cascade might be somehow
involved in the pathogenesis of CU and are in keeping with
the observation by Fagiolo et al. [29] that CU sera depleted of
anti-FceRI and anti-Igg 1gG autoantibodies still maintain
their ability to induce a wheal-and-flare reaction on ASST. In
other words, a positive ASST would not be (or would be only
partially) the result of the presence of circulating auto-
antibodies, which in turn are essential for histamine release on
in vitro assays. These findings, although preliminary and
needing a better definition, open new insights into possible
therapeutic strategies for CU.

5. Scientific rationale

These observations put under a new light some rather sparse
studies of the effect of drugs active on the coagulation system
in patients with CU. Such potential therapeutic agents, along
with the scientific rationale for their use in patients with CU,
are discussed in this section.
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5.1 Heparin

Some recent studies clearly showed that heparin exerts a pro-
found inhibitory effect both on skin response to autologous
serum [26,87] and on histamine release from human cultured
basophils in vitro [26]. Given that in those studies the in vivo
effect of heparin was immediate, it seems unlikely that this is
due to an interference with the intracellular system of second
messengers [87]; a direct effect at a cellular level or a direct
binding of circulating histamine-releasing factors seem more
likely explanations for this observation. Importantly, heparin
exerts its inhibitory effect in vivo also in ASST-positive
patients whose sera are not able to induce any histamine
release in vitro (i.e., do not contain anti-FceRI or anti-IgE
autoantibodies), but does not inhibit the wheal-and-flare reac-
tion induced by a skin prick test with histamine or with a spe-
cific allergen extract in allergic subjects [26. These
observations seem to suggest that histamine is not the target
of heparin, at least in vivo. In vitro, heparin is able to inhibit
basophil histamine release induced by different agents such as
anti-Igg, formyl-methionyl-leucyl-phenylalanine and IL-3, all
of which interact with distinct receptors and activate
basophils via various pathways. The inhibitory effect of
heparin is dose dependent [26]. These findings are in keeping
with previous findings of the inhibitory effects of heparin on
histamine release from both basophils and mast cells of
asthmatic patients [ss89].

Besides its well-known anticoagulant activities, heparin is
able to interact with a number of plasma proteins and mast
cell surface components [e0]. No effect of heparin on
antigen—antibody interaction would be theoretically expected.

In the clinical practice, systemic heparin administration
inhibits IgE-mediated response to antigen in both the skin
and lung of allergic subjects [91], and a case of CU responding
to the subcutaneous administration of heparin sodium
(5000 U b.i.d.) has been very recently reported [92].

5.2 Oral anticoagulants

The beneficial effect of the oral anticoagulant warfarin was
first observed in single case reports [93,94], but was dismissed
by a subsequent study [95]. The efficacy of warfarin in a pro-
portion of patients was finally established by a double-blind,
placebo-controlled crossover study [oe); interestingly, all
responders in that study were negative on ASST, and the
effects of the drug were not associated with a modification of
responses to histamine and other mast cell mediators responsi-
ble for the acute wheal-and-flare. Warfarin inhibits the syn-
thesis of vitamin K-dependent proteins in the clotting cascade
(i.e., prothrombin, and factors VII, IX and X) acting as a

competitive inhibitor of the vitamin that prevents its conver-
sion from the inactive to the active form. Warfarin inhibition
of thrombin production produces also anti-inflammatory
effects, as thrombin induces secretion of adhesion molecules
(E-selectin and IL-8), which facilitate neutrophil activation
and extravasation [97]. The relevance of expression of adhesion
molecules in the early phases of CU and delayed pressure urti-
caria can be now appreciated also in the light of a study car-
ried out some 30 years ago showing the efficacy of trasylol, a
kallikrein inhibitor, in CU [9g]. It is, therefore, possible that
warfarin downregulates some adhesion molecules that are
relevant in the pathogenesis of CU.

6. Expert opinion

One has to admit that the current treatment of CU, although
very, or at least sufficiently, effective in the large majority of
patients, is not totally satisfying. The drugs we presently use
as a first-line treatment block specific receptors for
pro-inflammatory substances, such as histamine and leuko-
trienes, whereas second-line drugs act by downregulating at
different levels the synthesis and release of mediators of
inflammation (including histamine, cytokines, and chemo-
kines) from effector cells. Immunosuppressive drugs, such as
ciclosporin and probably tacrolimus, are very effective in
most CU patients, but their potential toxicity limits a wide
clinical employment. So far, our incomplete understanding
of the pathogenesis of CU has hampered the search for new
low-toxicity active drugs. An autoimmune process can be
detected only in a minority of patients, and even in these
subjects autoantibodies seem unable to explain all the phe-
nomena that characterise this disease. The ASST is positive
in ~ 50% of patients; such proportion includes all those
showing an autoimmune process, but also subjects whose
sera do not seem to contain autoantibodies. Finally, the
APST is positive in ~ 90 — 95% of patients with CU [321. The
picture that is gradually emerging from the most recent stud-
ies suggests that CU is not exclusively an autoimmune dis-
order and that the clotting cascade might play a relevant role
in the disease. Although some reports show that drugs able to
interfere at different levels with the coagulation system may
be effective in some patients with CU, further studies are
urgently needed to identify more precisely what finally causes
the activation of prothrombin and how the coagulation cas-
cade participates in the mechanism of the disease. The results
of these studies will probably represent the starting point for
the development of new therapeutic approaches to this often
disabling disease.

270 Expert Opin. Emerging Drugs (2006) 11(2)

RIGHTES

L



Expert Opin. Emerging Drugs Downloaded from informahealthcare.com by University of Liverpool on 11/30/14

For personal use only.

Bibliography

Papers of special note have been highlighted as
either of interest (») or of considerable interest
() to readers.

1.  CHAMPION RH, ROBERTS SOB,
CARPENTER RG, ROGER JH: Urticaria
and angioedema — a review of 554 patients.
Br. J. Dermatol. (1969) 81:588-597.

2. GREAVES MW: Chronic urticaria.
J. Allergy Clin. Immunol. (2000)
105:664-672.

*  Arecent authoritative and comprehensive
review of CU.

3. GREAVES MW: Chronic urticaria.
N. Engl. J. Med. (1995) 332:1767-1772.

4.  MONROE EW, JONES HE: Urticaria: an
updated review. Arch. Dermatol. (1977)
113:80-90.

5. SIBBALD RG, CHEEMA AS,
LOZINSKI A, TARLO S: Chronic
urticaria: evaluation of the role of physical,
immunologic and other contributory
factors. Int. J. Dermatol. (1991)
30:381-386.

6. ASERO R: Chronic idiopathic urticaria: a
family study. Ann. Allergy Asthma Immunol.
(2002) 89:195-196.

e The only published study showing that, in
accordance with its frequent autoimmune
origin, CU is clearly a familiar disorder.

7. O’'DONNELL BF, LAWLOR F,
SIMPSON J, MORGAN M,
GREAVES MW: The impact of urticaria on
quality of life. Br. J. Dermatol. (1997)
136:197-201.

8.  BAIARDINI I, GIARDINI A,
PASQUALI M et al.: Quality of life and
patients’ satisfaction in chronic urticaria and
respiratory allergy. Allergy (2003)
58:621-623.

9. KAPLAN AP: Chronic urticaria and
angioedema. N. Engl. J. Med. (2002)
346:175-179.

*  Arecent authoritative and comprehensive
review of the disease.

10. MAY CD: Are confusion and controversy
about food hypersensitivity really necessary?
J. Allergy Clin. Immunol. (1985)
75:329-333.

11. DOEGLAS HM: Reactions to aspirin and
food additives in patients with chronic
urticaria, including the physical urticarias.
Br. J. Dermatol. (1975) 93:135-144.

12.  ZUBERBIER T, CHANTRAINE-HESS S,
HARTMANN K, CZARNETZKI BM:
Pseudoallergen-free diet in the treatment of

13.

14.

15.

16.

17.

18.

19.

20.

21.

chronic urticaria: a prospective study.
Acta Derm. Venereol. (1995) 75:484-487.

GRATTAN CE, WALLINGTON TB,
WARIN RP, KENNEDY CT,
BRADFIELD JW: A serological mediator in
chronic idiopathic urticaria — a clinical,
immunological and histological evaluation.
Br. J. Dermatol. (1986) 114:583-590.

GRUBER BL, BAEZA ML,

MARCHESE MJ, AGNELLOV,
KAPLAN AP: Prevalence and functional
role of anti-1gE autoantibodies in urticarial
syndromes. J. Invest. Dermatol. (1988)
90:213-217.

The first study highlighting the
autoimmune nature of some cases of CU.

GRATTAN CEH, FRANCIS DM,

HIDE M, GREAVES MW: Detection of
circulating histamine releasing
autoantibodies with functional properties of
anti IgE in chronic urticaria.

Clin. Exp. Allergy (1991) 21:695-704.

HIDE M, FRANCIS DM,

GRATTAN CEH, HAKIMI J,

KOCHAN JP, GREAVES MW
Autoantibodies against the high-affinity 1gE
receptor as a cause of histamine release in
chronic urticaria. N. Engl. J. Med. (1993)
328:1599-1604.

The first detection of anti-FceRI
autoantibodies in patients with CU.

FIEBIGER E, MAURER D, HOLUB H
et al.: Serum 1gG autoantibodies directed
against the alpha chain of FceRI: a selective
marker and pathogenetic factor for a
distinct subset of chronic urticaria patients?
J. Clin. Invest. (1995) 96:2606-2612.

FERRER M, KINET JP, KAPLAN AP:
Comparative studies of functional and
binding assays for 1gG anti-FceRlo
(a-subunit). J. Allergy Clin. Immunol.
(1998) 101:672-676.

FERRER M, NAKAZAWA K,

KAPLAN AP: Complement dependence of
histamine release in chronic urticaria.

J. Allergy Clin. Immunol. (1999)
104:169-172.

KIKUCHI Y, KAPLAN AP: A role for C5a
in augmenting IgE-dependent histamine
release from basophils in chronic urticaria.
J. Allergy Clin. Immunol. (2002)
109:114-118.

ELIAS J, BOSS E, KAPLAN AP: Studies of
the cellular infiltrate of chronic idiopathic
urticaria: prominence of T-lymphocytes,
monocytes, and mast cells. J. Allergy Clin.
Immunol. (1986) 78:914-918.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Asero & Tedeschi

SABROE RA, POON E, ORCHARD GE
et al.: Cutaneous inflammatory cell infiltrate
in chronic idiopathic urticaria: comparison
of patients with and without anti-FceRlo or
anti-IgE autoantibodies. J. Allergy Clin.
Immunol. (1999) 103:484-493.

WEDI B, NOVACEVIC,

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) 105:552-560.

CUNNINGHAM F: Lipid mediators in
inflammatory skin disorders.
J. Lipid Mediat. (1990) 2:61-74.

NORRIS JG, SULLIVAN TJ: Leukotriene
and cytokines in steroid dependent chronic
urticaria [abstract]. J. Allergy Clin. Immunol.
(1998) 101(Suppl):S128.

ASERO R, TEDESCHI A, LORINI M,
SALIMBENI R, ZANOLETTI T,
MIADONNA A: Chronic urticaria: novel
clinical and serological aspects.

Clin. Exp. Allergy (2001) 31:1105-1110.

GREAVES MW, O'DONNELL BF:
Not all chronic urticaria is ‘idiopathic’.
Exp. Dermatol. (1998) 7:11-13.

ASERO R, LORINI M, CHONG SU,
ZUBERBIER T, TEDESCHI A:
Assessment of histamine-releasing activity of
sera from patients with chronic urticaria
showing positive autologous skin test on
human basophils and mast cells.

Clin. Exp. Allergy (2004) 34:1111-1114.

FAGIOLO U, KRICEK F, RUF C,
PESERICO A, AMADORI A,
CANCIAN M: Effects of complement
inactivation and 1gG depletion on skin
reactivity to autologous serum in chronic
idiopathic urticaria. J. Allergy Clin.
Immunol. (2000) 106:567-572.

This study showed that 1gG depletion does
not change outcome of the autologous
serum skin test, suggesting for the first
time that in vivo and in vivo tests might
look at different aspects of the disease.

KERMANI F, NIIMI N, FRANCIS DM,
O’'DONNELL B, KOBZA-BLACK A,
HAFISI S et al.: Characterization of a novel
mast-cell specific histamine releasing
activity in chronic idiopathic urticaria
(CIU) [abstract]. J. Invest. Dermatol. (1995)
105:452.

CLAVEAU J, LAVOIE A, BRUNET C,
BEDFORD PM, HILBER J: Chronic
idiopathic urticaria: possible contribution of
histamine releasing factor to the

Expert Opin. Emerging Drugs (2006) 11(2)

271
RIGHTES 1



Expert Opin. Emerging Drugs Downloaded from informahealthcare.com by University of Liverpool on 11/30/14

For personal use only.

Emerging drugs for chronic urticaria

pathogenesis. J. Allergy Clin. Immunol. e Avery recent comprehensive and 54. BERKUN Y, SHALIT M: Successful
(1993) 92:132-137. evidence-based review of urticaria therapy. treatment of delayed pressure urticaria with

32. ASERO R, TEDESCHI A, RIBOLDI P, 42. GOLDSOBEL AB, ROHR AS, montelukast. Allergy (2000) 55(2):203-204.
CUGNO M: Plasma of patients with SIEGEL SC et al.: Efficacy of doxepin in 55. PACOR ML, DI LORENZO G,
chronic urticaria shows signs of thrombin the treatment of chronic idiopathic CORROCHER R: Efficacy of leukotriene
generation, and its intradermal injection urticaria. J. Allergy Clin. Immunol. (1986) receptor antagonist in chronic urticaria.
causes wheal-and-flare reactions much more 78:867-873. A double-blind, placebo-controlled
frequently than autologous serum. 43, KAPLAN AP: Chronic urticaria: comparison of treatment with montelukast
J. Allergy Clin. Immunol. (2006) (in press). pathogenesis and treatment. J. Allergy Clin. and cetirizine in patients with chronic

33. RING J, BROCKOW K, OLLERT M, Immunol. (2004) 114:465-474. urticaria with intolerance to food additive
ENGST R: Antihistamines in urticaria. - Anexcellent review of the pathogenesis and/or acetylsalicylic acid. Clin. Exp. Allergy
Clin. Exp. Allergy (1999) and therapy of CU. (2001) 31:1607-1614.
29(Suppl. 1):31-37. 44, HARVEY RP WEGS J, SCHOCKET AL: 56. ERBAGCI Z: The leukotriene receptor

34, KALIVAS J, BRENEMAN D, THARP D, A controlled trial of therapy in chronic antagonist montelukast in the treatment of
BRUCE S, BIGBY M: Urticaria: clinical urticaria. J. Allergy Clin. Immunol. (1981) chronic idiopathic urticaria: a single blind,
efficacy of cetirizine in comparison with 68:262-266. placebo con.trolled crossover clinical study.
hydroxyzine and placebo. J. Allergy Clin. 45. COMMENS CA, GREAVES MW: 3. Allergy Clin. Immunol. (2002)

Immunol. (1990) 86:1014-1018. Cimetidine in chronic idiopathic urticaria: 110:484-488.

35. BRENEMAN DL.: Cetirizine versus a randomised double-blind study. 57. NETTISE, COLANARDI MC,
hydroxyzine and placebo in chronic Br. J. Dermatol. (1978) 99:675-676. PARADB(_) 'V_'T' FERRANNlN_' A
idiopathic urticaria. Ann. Pharmacother. 46, BLEEHEN SS. THOMAS SE Desloratadlng in combination with )
(1996) 30:1075-1079. GREAVES MW et al.: Cimetidine and montelukast in the treatment of chronic

36. FINN AF Jr, KAPLAN AP, FRETWELL R, chlorpheniramine in the treatment of urticaria: a randornized, dou.ble blind,

. o . L . placebo-controlled study. Clin. Exp. Allergy
QU R, LONG J: A double-blind, chronic idiopathic urticaria: a multi-centre (2004) 34:1401-1407.
placebo-controlled trial of fexofenadine randomized double-blind study. .
HCI in the treatment of chronic idiopathic Br. J. Dermatol. (1987) 117:81-88. *A proper!y Performeq s_tudy éhowmg that
icaria. J. Allergy Clin. Immunol. (1999) the assqcnatlon of antlhlstaml_nes_and
li(r)t;c'igiljlms 47.  LEWIS RA, AUSTEN KF, leukotriene receptor antagonists is more
St SOBERMAN RJ: Leukotrienes and other effective than antihistamines alone in some

37. MONROE EW: Loratadine in the products of the 5-lipoxygenase pathway. patients with CU.
treatment of urticaria. Clin. Ther. (1997) N. Engl. J. Med. (1990) 323:645-645. 58. BAGENSTOSE SE, LEVIN L,
19:232-242. 48. MAXWELL DL, ATKINSON BA, BERNSTEIN JA: The addition of

38. LORETTE G, GIANNETTI A, SPUR BW, LESSOF MH, LEE TH: zafirlukast to cetirizine improves the
PEREIRA RS, LEYNADIER F, Skin responses to intradermal histamine and treatment of chronic urticaria in patients
MURRIETA-AGUTTES M: One-year leukotrienes C,, D,, and E, in patients with with positive autologous serum skin test
treatment of chronic urticaria with chronic idiopathic urticaria and in normal results. J. Allergy Clin. Immunol. (2004)
mizolastine: efficacy and safety. URTOL subjects. J. Allergy Clin. Immunol. (1990) 113:134-140.
study group. J. Eur. Acad. Dermatol. 86:759-765. 59. REIMERS A, PICHLER C,

Venereol. (2000) 14:83-90. 49. SPECTORS, TAN RA: Antileukotrienes in HELBLING A, PICHLER WJ,

39. RINGJ, HEIN R, GAUGER A: chronic urticaria. J. Allergy Clin. Immunol. YAWALKAR N: Zafirlukast has no
Desloratadine in the treatment of chronic (1998) 101:572. beneficial effects in the treatment of chronic
idiopathic urticaria. Allergy (2001) 50.  ELLIS MH: Successful treatment of chronic urticaria. Clin. Exp. Allergy (2002)
56(Suppl. 65):28-32. urticaria with leukotriene antagonists. 32:1763-1768.

40. GRANT JA, DANIELSON L, J. Allergy Clin. Immunol. (1998) 60. DI LORENZO G, PACOR ML,
RIHOUX JP, DE VOS D: A double blind, 102:876-877. MANSUETO P et al.: Randomized
single dose, crossover comparison of 51, CHIU TJ, WARREN MS: Zafirlukast placebo-controlled trial comparing
cetirizine, elastine, epinastine, fexofenadine, (ACCOLATE®) in the treatment of chronic desloratadine and montelukast in
terfenadine, and loratadine versus placebo: idiopathic urticaria — a case series [abstract]. monotherapy and desloratadine plus
suppression of histamine-induced wheal and 3. Allergy Clin. Immunol. (1998) montelukast in combined therapy for
flare response for 24 h in healthy male 101(Suppl.):S155. chronic idiopathic urticaria. J. Allergy Clin.

. Scl;:Jeeths't:e' ']fers\f i(:jfsgnzgf Sotl,l7(;JIZS 52. BENSCH G, BORISCH L: Leukotriene Immunol. (2004) 114:619-625.
comparing the activity in vivo of several modifiers in chronic urticaria. Ann. Allergy 61. SANADAS, TANAKA'E KAMEYOSHIYY,

. . Asthma Immunol. (1999) 83:348. HIDE M: The effectiveness of montelukast
antihistamines. for the treatment of anti-histamine-resistant

41. WEDI B, KAPP A: Chronic urticaria: 53. TEDESCHIA, LORINIM, SULIC, chronic urticaria. Arch. Dermatol. Res

AIRAGHI L: Successful treatment of : ' T
assessment of current treatment. Expert Rev. hroni L (2005) 297:134-138
Clin. Immunol. (2005) 1:459-473. chronic urticaria. Allergy (2000)
55:1097-1098.
272 Expert Opin. Emerging Drugs (2006) 11(2)

RIGHTES



Expert Opin. Emerging Drugs Downloaded from informahealthcare.com by University of Liverpool on 11/30/14

For personal use only.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

ASERO R, TEDESCHI A, LORINI M:
Leukotriene receptors antagonists in chronic
urticaria. Allergy (2001) 56:456-457.

ASERO R: Leukotriene receptor antagonists
may prevent NSAID-induced exacerbations
in patients with chronic urticaria.

Ann. Allergy Asthma Immunol. (2000)
85:156-157.

CIRILLOR, TRIGGIANI M, SIRI Letal.:
Cyclosporin A rapidly inhibits mediator
release from human basophils presumably
by interacting with cyclophilin. J. Immunol.
(1990) 144:3891-3897.

FRADIN MS, ELLIS CN,
GOLDFARB MT, VOORHEES JJ:
Oral cyclosporine for severe chronic
idiopathic urticaria and angioedema.
J. Am. Acad. Dermatol. (1991)
25:1065-1067.

BARLOW RJ, KOBZA BLACK A,
GREAVES MW: Treatment of severe,
chronic urticaria with cyclosporin A.
Eur. J. Dermatol. (1993) 3:273-275.

TOUBI E, BLANT A, KESSEL A,
GOLAN TD: Low-dose cyclosporin A in
the treatment of severe chronic idiopathic
urticaria. Allergy (1997) 52:312-316.

GRATTAN CEH, O'DONNELL BF,
FRANCIS DM et al.: Randomized
double-blind study of cyclosporin in
chronic ‘idiopathic’ urticaria.

Br. J. Dermatol. (2000) 143:365-372.

A well-performed study showing the
usefulness of ciclosporin in unremitting
urticaria.

GACH JE, SABROE RA, GREAVES MW,
KOBZA BLACK A:
Methotrexate-responsive chronic idiopathic
urticaria: a report of two cases.

Br. J. Dermatol. (2001) 145:340-343.

BERNSTEIN JA, GARRAMONE SM,
LOWER EG: Successful treatment of
autoimmune chronic idiopathic urticaria
with intravenous cyclophosphamide.
Ann. Allergy Asthma Immunol. (2002)
89:212-214.

ASERO R: Oral cyclophosphamide in a case
of cyclosporin and steroid-resistant chronic
urticaria showing autoreactivity on
autologous serum skin testing.

Clin. Exp. Dermatol. (2005) 30:582-583.

KAZATCHINE MD, KAVERI SV:
Immunomodulation of autoimmune and
inflammatory diseases with intravenous
immune globulin. N. Engl. J. Med. (2001)
345:747-755.

73.

74.

75.

76.

7.

78.

79.

80.

81

82.

83.

84.

MOUTHON L, KAVERI SV,

SPALTER SH et al.: Mechanisms of action
of intravenous immune globulin in
immune-mediated diseases. Clin. Exp.
Immunol. (1996) 104(Suppl. 1):3-9.

O’'DONNELL BF, BARR RM, KOBZA
BLACK A, FRANCIS DM,

GREAVES MW: Intravenous
immunoglobulin in chronic autoimmune
urticaria. Br. J. Dermatol. (1998)
138:101-106.

ASERO R: Are IVIG for chronic
unremitting urticaria effective? Allergy
(2000) 55:1099-1101.

GRATTAN CEH, FRANCIS DM,
SLATER NGP, BARLOW RJ, GREAVES
MW: Plasmapheresis for severe unremitting
chronic urticaria. Lancet (1992)
339:1078-1080.

LOPEZ LR, DAVIS KC, KOHLER PF,
SCHOCKET AL: The
hypocomplementemic urticarial-vasculitis
syndrome: therapeutic response to
hydroxychloroquine. J. Allergy Clin.
Immunol. (1984) 73:600-603.

BAUMGART KW, MULLINS R: Use of
hydroxychloroquine in refractory urticaria.
J. Allergy Clin. Immunol. (2000)
105:795-796.

REEVES GE, BOYLE MJ, BONFIELD J,
DOBSON P, LOEWENTHAL M: Impact
of hydroxychloroquine therapy on chronic
urticaria: chronic autoimmune urticaria
study and evaluation. Intern. Med. J. (2004)
34:182-186.

JAFFER AM: Sulfasalazine in the treatment
of corticosteroid-dependent chronic
idiopathic urticaria. J. Allergy Clin.
Immunol. (1991) 88:964-965.

HARTMANN K, HANI N,

HINRICHS R, HUNZELMANN N,
SCHARFFETTER-KOLHANEK K:
Successful sulfasalazine treatment of severe
chronic idiopathic urticaria associated with
pressure urticaria. Acta Derm. Venereol.
(2001) 81:71.

BOEHM I, BAUER R, BIEBER T:
Urticaria treated with dapsone. Allergy
(1999) 54:765-766.

KESSEL A, BAMBERGER E, TOUBI E:
Tacrolimus in the treatment of severe
chronic idiopathic urticaria: an open-label
prospective study. J. Am. Acad. Dermatol.
(2005) 52:145-148.

RUMBYRT JS, KATZ JL,
SCHOCKET AL: Resolution of chronic
urticaria in patients with thyroid

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

Asero & Tedeschi

autoimmunity. J. Allergy Clin. Immunol.
(1995) 96:901-905.

HEYMANN WR: Chronic urticaria and
angioedema associated with thyroid
autoimmunity: review and therapeutic
implications. J. Am. Acad. Dermatol. (1999)
40:229-232.

BRESTEL EP, TRUSH LB: The treatment
of glucocorticoid-dependent chronic
urticaria with stanozolol. J. Allergy Clin.
Immunol. (1988) 82:265-269.

FAGIOLO U, CANCIAN M,
BERTOLLO L, PESERICO A,
AMADORI A: Inhibitory effect of heparin
on skin reactivity to autologous serum in
chronic idiopathic urticaria. J. Allergy Clin.
Immunol. (1999) 103:1143-1147.

ANTCZAK-MARCZAK A, KUNA P:
The effect of heparin on release of histamine
from basophils under the influence of
MCAF/MCP-1 in patients with bronchial
asthma. Pneumonol. Alergol. Pol. (1997)
65:581-587.

ANTCZAK-MARCZAK A, KUNA P: The
influence of heparin on histamine level in
plasma during early reaction phase of
asthma. Pol. Arch. Med. Wewn. (1997)
97:7-14.

JACKSON RL, BUSH SJ, CARDIN AD:
Glycosaminoglycans: molecular properties,
protein interactions and role in physiologic
processes. Physiol. Rev. (1991) 71:481-539.

BOWLER SD, SMITH SM,
LAVERCOMBE PS: Heparin inhibits the
immediate response to antigen in the skin
and lungs of allergic subjects.
Am. Rev. Respir. Dis. (1993) 147:160-163.

CHUA SL, GIBBS. Chronic urticaria
responding to subcutaneous heparin
sodium. Br. J. Dermatol. (2005)
153:216-217.

This is the first report of the efficacy of
heparin in CU.

DUVALL LA, BOACKLE RJ, KING RG:
Warfarin sodium therapy for chronic
urticaria and angioedema. South Med. J.
(1986) 79:389.

BERTH-JONES J, HUTCHINSON PE,
WICKS ACB, MITCHELL VE: Chronic
urticaria with angio-oedema controlled by
warfarin. Br. Med. J. (1988)
297:1382-1383.

BARLOW RJ, GREAVES MW: Warfarin
in the treatment of chronic
urticaria/angio-oedema. Br. J. Dermatol.
(1992) 126:415-416.

Expert Opin. Emerging Drugs (2006) 11(2)

273
RIGHTES



Expert Opin. Emerging Drugs Downloaded from informahealthcare.com by University of Liverpool on 11/30/14
For personal use only.

Emerging drugs for chronic urticaria

96.

97.

98.

PARSLEW R, PRYCE D, ASHWORTH J,
FRIEDMANN PS: Warfarin treatment of
chronic idiopathic urticaria and
angio-oedema. Clin. Exp. Allergy (2000)
30:1161-1165.

A properly performed study of oral
anticoagulant therapy in CU.

KAPLANSKI G, FABRIGOULE M,
BOULAY V et al.: Thrombin induces
endothelial type 1l activation in vitro: 1L-1
and TNF-a-independent IL-8 secretion and
E-selectin expression. J. Immunol. (1997)
158:5435-5441.

BEROVA N, PETKOVA I,
ANDREEV VC: Treatment of chronic
urticaria with a proteinase (kallikrein)
inhibitor. Br. J. Dermatol. (1974)
90:431-434.

Affiliation

Riccardo Asero™ MD & Alberto Tedeschi2 MD
TAuthor for correspondence

IHead of Allergy Unit, Clinica San Carlo, Via
Ospedale 2120037 Paderno Dugnano (M), Italy
Tel: +39 02 9903 8470; Fax: +39 02 9903 8223;
E-mail: r.asero@libero.it

2U.0. Medicina Interna 2, Ospedale Maggiore
Policlinico, Mangiagalli e Regina Elena,
Fondazione IRCCS, Milano, Italy

274

Expert Opin. Emerging Drugs (2006) 11(2)

RIGHTES

Ay



